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Introduction

Creating the software architecture for a product involves defining a structure that can
accommodate all of the functional requirements for the product and that will facilitate the
realization of levels of qualities desired by stakeholders. In creating that structure,
decisions are made to separate functions into modules and to wire the modules together in
ways that enhance the non-functional qualities. These decisions involve many competing,
and some times contradictory, factors. Reasoning about the system to make the correct
decision involves estimating the impact of each change on all of the non-functional
requirements.

The SAT team at the SEI is developing an automated reasoning assistant to aid architects
in making these decisions. ArchE* provides the architect with the ability to model the
functional requirements and to establish relationships among the requirements. The tool
also provides a reasoning engine that can evaluate the levels of certain quality attributes
that will be present in products built from the modeled structure. The reasoning engine
guides the architect through decision making to refine the structure by suggesting tactics
that will enhance the quality about which you are reasoning.

In this example, we will create a modifiability model and a performance model for a
personal travel assistant. First we introduce the problem through its requirements.
Second, we present the models built in ArchE and describe a sequence of decisions.

CTAS

CTAS is an itinerary planning system that allows a traveler to plan the routes and modes
of transportation needed to travel from one point to another. The wireless device allows
the traveler to periodically update their information and reconsider their itinerary. The
result of using CTAS should be as efficient a trip as is possible given the conditions at the
time of travel.

The stakeholders in CTAS range from the users and developers to government leaders
and business owners. Business owners want their costs of providing information to be
low. They need to be able to automatically update their information as, for example, cars
leave or enter a parking lot. Government leaders want the devices to be as cheap as

! This document is based on the pre-release version of ArchE. It will be updated as new releases become
available.



possible so a wide range of people can afford them. Users want good value and ease of
use. Developers want to use reliable and familiar technologies to speed development.

The stakeholders in CTAS have a number of interests. The users of the system are
interested in traveling to their destination and will use a system that makes that trip easier
provided using the system is not too difficult to understand. The governments of locales
served by the system are interested in reducing traffic congestion and generally reducing
the impact of travel on other area concerns. The providers of information to the system,
such as hotel owners, railroads, and parking lot owners, are interested in having their
information accessible to as many travelers as possible as accurately as possible. Most of
these providers are also interested in maximizing their revenue.

The scope of CTAS is the software running on the device. We will assume that the
information services, such as services that provide transportation schedules and that make
reservations for resources such as parking places, are available. The architecture under
development will be for CTAS only.

CTAS Actors

The actors in CTAS have a number of differing goals. The CTAS user wants to plan and
execute a trip in the cheapest, fastest, or shortest manner possible (Different users will
rank these criteria differently). Secondary actors include information providers such as
parking lots, transit systems, taxi companies, airlines, and map services. These actors
want to attract business by providing fast response and accurate data. Information
providers will change with locale and may change dynamically as they go offline outside
their hours of operation. A CTAS device will have a core set of features that may be
expanded by attaching the device to expansion devices. A CTAS device’s feature set will
have the ability to adapt to a changing set of peripheral devices.

Table 1 - CTAS actors

CTAS user The user has a few routine destinations to which they will travel
repeatedly from a usual origin, e.g. home to work. They need to be
able to plan and revise trips on an ad hoc basis. They need easy to
understand itineraries that reflect their familiarity with the itinerary.

CTAS information | Any actor that provides data to CTAS for use in computing
provider itineraries. A vehicle in which the CTAS is being transported may
provide time to destination information. A parking lot may provide
its location and availability information.

CTAS smart unit | A special kind of information provider that is a building or
transportation vehicle that provides information about itself such as
a map or rules or help.

CTAS device Any device on which an instance of CTAS may be hosted. This
may be a dedicated device or a multi-purpose device such as a
smartphone or PDA.

CTAS related An abstract secondary actor. Any piece of hardware that touches a
hardware CTAS device.




CTAS peripheral

A secondary actor that adds a specific capability to the CTAS
device such as GPS capability. A certain set of preplanned
peripherals are automatically recognized and the behavior of the
system will adjust to the presence or absence of the peripheral. For
example, when there is no GPS peripheral attached, the system asks
the user for a location.

CTAS expansion
device

A secondary actor that provides a larger, more capable platform
such as a vehicle or service port which can expand the CTAS
device’s bandwidth range of output devices, etc.

Qualities

Using the 1ISO 9126 framework we specify the following qualities:

Table 2 - CTAS Qualities

Functionality

Accurate

The itinerary produced by CTAS should be as
accurate as the information provided to it. The
system should fail visibly if the capacity of the
system is exceeded rather than producing faulty
results.

Interoperable

CTAS should be able to accept information from
as many information providers as possible. Any
standards should be identified and followed.

Secure

Communication between CTAS and information
providers should be reasonably secure but since it
is only the availability of resources, security is not
a primary concern. Communication between
CTAS and the user should be secure.

Reliability Recoverable Any itinerary should be persistent even in the
event of spontaneous reboot of the system.

Usability Understandability | The system should be understandable by persons
with an 8" grade reading ability.

Learnability The system should be learnable by a person
capable of following the instructions for operating
consumer electronic products.

Operability The system should be operable by anyone capable
of operating a telephone keypad.

Efficiency Time behavior CTAS should be able to produce an itinerary

within 30 seconds of receiving the command.

Resource CTAS should be capable of operating in 256 M of
utilization dynamic memory.
Maintainability | Analyzability A CTAS maintainer should be able to estimate the

effort for a requested modification within 4 hours.

Changeability

A CATS maintainer should be able to accomplish




most changes within 3 working days.

Testability CTAS should be moderately testable.
Portability Adaptability CTAS will be capable of being ported to a new
device by replacing externally linkable drivers.
Installability CTAS should be packaged using an automated

installer usable by anyone meeting the usability
requirements.

Replaceability Upgrading CTAS should be possible using the
same automation as for the initial installation.

A Quality Attribute Workshop was conducted and resulted in Modifiability
(Changeability) and Performance (Time Behavior) as two of the five highest priority
qualities. These will be the basis for the models developed below.
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These uses of CTAS will serve as the starting point for decision making.

ArchE

The ArchE tool is developed on top of the Eclipse IDE as a stand-alone tool rather than a
plug-in. The tool currently supports building models that reason about modifiability and
performance qualities. For each quality a reasoning framework of the form described in
[Bass 2005] is created and then incorporated into the ArchE reasoning engine.

ArchE uses the Jess rule-based inference engine. The advice is in the form of Jess rules,
allowing for incremental building of the expertise. These rules form the expert
knowledge of architectural tactics to achieve specific qualities. The reasoning engine is
not accessible by users for modification at this time. However, there is a Jess console that
shows which rules have fired.

ArchE begins with a set of required functions which it maps onto a set of responsibilities.
These responsibilities are associated with one another via various relationships. The set
of responsibilities is modified as are the relationships through the decisions of the
architect. Each reasoning framework uses algorithms to compute estimates of the quality
about which it reasons. As the set of responsibilities and the relationships among them
change, the estimates are revised. Based on the computed quality values, ArchE suggests
tactics to the architect and will help by automatically changing some portion of the model
while leaving some portions to be updated manually (but these are noted as suggestions).

ArchE is driven by the need to build an architecture that satisfies a set of scenarios. A
scenario addresses a specific quality attribute and specifies the value of that attribute that
should be achieved during the scenario. For example, “CTAS can be modified to accept a
new source of information in less than half a day’s effort” is a modifiability scenario.

Using ArchE to guide decisions

ArchE makes suggestions and asks questions based on the current sets of responsibilities,
scenarios, and the mappings among and between these. The architect is free to reject
suggestions or to process them in any order, except where ArchE is asking for data
needed to compute a value. Therefore, there are almost always many possible sequence
of actions that the architect could take and each may evoke different responses from
ArchE. The following is one possible sequence of interactions with ArchE for creating
the architecture for CTAS.

1. Create a new ArchE project using the File -> New menu selection.

2. Select the Functions tab in the upper right pane of the ArchE main screen.

3. Enter the basic functions that are at the level of granularity for the model you
wish to create. For example, a function might be created for each use of the
system shown in the use case diagram in Figure 1. The CTAS architecture team
decided this would be more fine-grained than they had time to handle. A set of
responsibilities were derived from the use cases by aggregating related use cases
into a single abstract concept. Alternatively, the functions/responsibilities can be



extracted from the use cases. Table 3 shows the typical structure for the portion of
a use case scenario that describes the user/system interaction. The right hand
column is essentially a list of responsibilities that could be used directly in ArchE.
However, this may be too fine grained in some cases.

Table 3 - Example use case
The user: The system responds by:
1. selects new itinerary 1. creating a blank itinerary
2. loading the user profile for the current
user
3. raising a dialog asking for
information
2. enters travel information 4. computing a new itinerary
5. displaying the new itinerary

4. The team initially adopted the Model-View-Controller (MVC) architecture as the
top level architecture. The responsibilities are represented in Figure 2
superimposed on the MVVC modules. Figure 3 shows the result of entering the
functions into ArchE.

5. ArchE will create a corresponding set of responsibilities. Initially it is simply a
one-to-one mapping with the functions. (Items automatically generated by ArchE
are in green type.)
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Figure 2 - Responsibility graph

Scenarios E‘]Fw'u:uuns 8 Responsibilities

Description contains: l

_|1d | pescription |
1 Show Ttinerary
10 Manage user profile

101 |cCresteuserprofe |
10,2 Modify user profile
2 Attach to model
3 Register views
4 Handle user interaction
5 Manage external device
6 Save data
7 Query for data
g Locate service
9 Manage itinerary

Figure 3 - Functions entered in ArchE

6. Use the relationships pane to enter dependencies between responsibilities. For
example one responsibility may contain another responsibility or one
responsibility may provide data to another. These relationships, shown in Figure
4, capture a graph such as the one shown in Figure 2. (The Value column shows
the probability that a change to one responsibility will propagate along the
relationship causing a change to be needed for the related responsibility.)



Scenario-Responsibiity Mapping | Function-Respaonsibility Mapping ir!ReIab’cml‘ﬂ:s x

Figure 4 - The relationships between responsibilities

Responsibilties or relationship contains: |
J Parent responsibility | FRelationship | Child responsibility | Parameter | ‘Value | Parameter |

Attach to rodel dependency  Register views Probability inco... 0.7 Probability oubg. ..
Create user profile dependency  Modify user profile Probability inco.., 0.7 Probability autg. ..
Create user profile dependency  Save data Probability inco... 0.7 Probability outg...
Handle user inkeraction dependency  Create user profile Probability inco... 0.7 Probability outg...
Handle user interaction dependency  Manage itinerary Probability inco... 0.7 Probability outg...
Handle user interaction dependency  Modify user profile Probability inco... 0.7 Probability outg...
Handie user interaction dependency  Show Itinerary Probabiiity inco... 0.7 Probabiiity outg...
Manage external device dependency  Manage itinerary Probability inco... 0.7 Probability outg...
Manage itinerary dependency  Query for data Probability inco.,. 0.7 Probability outg. .,
Manage itinerary dependency  Save data Probability inco... 0.7 Probability outg..,
Manage ikinerary dependency  Show Ikinerary Probability inco.., 0.7 Probability outg...
Manage user profile Containg Creste user profile

Manage user profile Contains Madify user profile

Modify user profile dependency  Manage itinerary Probability inco... 0.7 Probability oubg. ..
Modify user profile dependency Save data Probability inco..., 0.7 Probability outg,..

| Queryfordsta  [dependency [Locateserviee |  Probabilty autg... ||

7. Select the Scenarios tab in the upper right pane and enter scenarios that follow the
SEI quality attribute scenario format. The dialog box is shown in Figure 6. Select
the appropriate type of scenario — modifiability or performance - for the scenario
in the drop box immediately below the scenario entry window. In this example
we will only do modifiability scenarios, but pay attention because you will be

asked to create a performance model at the end of this exercise.

Modifiability Model

The modifiability model is formed from the modifiability scenarios. In this section we

drill down in a modifiability model for CTAS.

8. Modifiability scenarios address specific modifications to the products that are
built from the architecture. For example, changing the architecture to allow
different priorities on criteria, such as shortest distance or lowest cost, when
computing an itinerary.

The general scenario generation table for modifiability scenarios is shown in

Figure 5.



Source Environment

®End user ® At runtime
.Developer .At compile time
.System administrator .At build time
Stimulus
.At design time
.Add {functionality, quality, capacity} Response
.Delete {functionality, quality, capacity} .Locate place to modify
.Modify {functionality, quality, ® \lake modification without ripples
capacity} °

Test modifications

.Vary {functionality, quality, capacity}

Artifact .Deploy modification
Response measure

@ nterface

.Cost in terms of number of elements
®pjatiorm

®cffort
®cnvironment

.Money

.Other system °
Impact on other modules

Figure 5 - General scenario selection table

F A Scenario El
Scenario
A scenario is a quality attribute requirement of a system and is described in six parts, Q
Scenario Text:

bidd the ability to specify priarities when computing an itinerary.

Type: |Modifiability »| Insight

Six Parts

Text Type Urit: Yalue
Stimulus: | change request | :I | :I [
Source of stimulus: | super user |End user || ||
Environment: | normal operations [ = -
Artifact: | system | -] -
Response: [motﬁy the manage ttinerary function | LI | LI |
Response measure: | effort to modify |Cost Constraint | |pays ~|[1o

hep | save |[ cese | New | Cancel

Figure 6 - Scenario entry screen

9. Relate the scenarios to specific responsibilities using the mapping pane, shown in
Figure 7 on the lower right. A modifiability scenario would address changes to
one or more of the responsibilities related to the scenario or to the relationships
among the responsibilities.
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Figure 7 Scenario/Responsibilities

10. In the questions pane at the bottom, ArchE will ask questions to gain the data it
needs to reason about the architecture. For modifiability it will ask for cost data,
expressed in “days of effort”, related to modifying the responsibilities. ArchE will
use this data to determine whether the scenarios are satisfied or not since the
scenarios’ response measure is also in “days of effort”. A green ball to the left of
a scenario, in the scenario pane shown in Figure 8, indicates the scenario is
satisfied, and a red ball indicates the scenario is not satisfied given the current

data.

| <3 Scenarios ©2  Functions | Responsibiities

Description conkains: ]
[ [ Description | ScenarioType | Stimulus | StimulusType | Source
u @ Add a function to notify others of late arrival Modifiability change req... user
v @ Add the abilty to select attribute to optimize itinerary, Modifiability change req... SUper user

Figure 8 - Scenario pane

11. In the questions pane, Figure 9, ArchE suggests tactics that will either allow
ArchE to build a complete estimate or that ArchE reasons will improve the
modifiability of the architecture. In this illustration ArchE suggests two
applications of “encapsulate” and one of “localize.”



Model Elements Model Relations Yiew Design Elements | Design Relations Yiew L7 el-te e GR- VS8 8 Jecs Console  Problems

Question contains: |
Question type Question categor | Question text
¥ cnnflransl — Ap_plylngta_ctlcs ) P_Ieasevenfy that the given cost are correct or specify the new cost when preparing the
w  confirmCost Applying tactics Please verify that the given cost are correct or specify the new cost when preparing the
w confirmCost Applying tactics Please verify that the given cost are correct or specify the new cost when preparing the
¥ confirmCost Applying tactics Please verify that the given cost are correct or specify the new cost when preparing the
; confirmCost Applying tactics Please verify that the given cost are correct or specify the new cost when preparing the
; encapsulate Applying modifiability tactics Please specify what level of encapsulation you want {0 = none, 10 = completely)?
W encapsulate Applying modifiabiliy tactics Please specify what level of encapsulation you want (0 = none, 10 = completely)?
¥ localize Applying modifiability tactics Do you want me ko apply the localization tactic For scenario "Add a Function bo notify oth
W Wrapper Applying modifiability tactics Do you want to create a wrapper around the responsibility Modify user profile? IF so, ple

Figure 9 - Questions pane

Selecting the localize tactic produces the dialog shown in Figure 10. The Impact
Analysis in ArchE indicates that, given the current relationships among the
current responsibilities, one of our scenarios is dependent on several
responsibilities. The analysis indicates the possibility of saving some amount of
effort in future changes if the localize tactic is applied. In the localize tactic, a
new responsibility is created that will take on a portion of the other
responsibilities allowing the architect to lower the estimate of effort required for
changes to the other responsibilities affected by the scenario.

Figure 13 and Figure 14 show those responsibilities that are modified. In Figure
13 three responsibilities that have a common dependency each have a smaller oval
inside each responsibility representing the portion of those responsibilities that is
assumed to be in common. In Figure 14 a red oval represents the new
responsibility, which localizes the common responsibility.

F 1 Interact with ArchE

Applying modifiability tactics

The scenario "Add a function to notify others of late arrival” cannot be satisfied by the current design. It affects the responsibilities “Save data, Manage Itinerary, Locate service, Handle u:
interaction, Manage external device". Therefare, it might be a good idea to apply the localization tactic. An rough estimation suggests that you could save about "18" percent of the

Question:
Do you wank me to apply the localization tactic for scenario “Add a Function to notify others of late arrival'?

Answer
© figg

" No

Help < Previous MNext > | Finish

Figure 10 - Applying tactic dialog

Accepting the “Yes” response results in a new responsibility being created, as
shown in Figure 11. The architect now manually edits the new responsibility
giving it a meaningful name in place of the generated name.



Scenarios | Functions JOIGTE i r fita

| | Cost of change ($) | Exec.time (ms) | Level of encapsulation

Q Attach to model 0.0
Q Create user profile 0.0
% Handie user interaction 2.0
§ Locate service 0.0
Q Manage external device 2.0
 Manage ltinerary 5.0

Manage user profiles 2.0
Q Modify user profile 1.0
* | Mew responsibility because of localization of scenario gen. ..
& Query For data 0.0
Q Register views 0.0
Q Save data 1.0
<

Figure 11 - New Responsibility

That editing results in the new responsibility shown in Figure 12. The new
responsibility has been named “Dispatch events.”

|

Mame contains: I
| Mame | Cost of change () Exec. time {ms) | Level of encapsulation

Attach to model 1.0
Create user profile 1.0
Dispatch events 1.0
Handle user interaction 2.0
Handle user intaraction \Wrapper

Locate service 1.0
Manage external device 2.0
Manage external device_\Wrapper 0.4
Manage Itinerary 5.0
Manage user profiles 2.0
Modify user profile 1.0
Query For data 1.0
Reaister views 1.0

Figure 12 - Edited responsibility
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Figure 14 - Revised graph of responsibilities

12. ArchE adds a number of suggestions to the questions pane after the localize tactic
has been applied. Many of them, the “confirmCost” and “moveDependency”



suggestions guide the architect to places in the model that may need to be changed
based on the new responsibility.

Model Elements | Model Relations View | Design Elements | Design Relations View L7 Aelem e L= (202 Jess Console | Problems

13.

14.

Question contains: |
—lQuestiontype | Question category | question text
y adjustResponsibiltyName...  Adjustment of Responsibility values because of applyingt...  Please provide the new descriptions and associated cost of change?

' confirmCost Applying tactics Please verify that the given cost are correct or specify the new cost when preparing the
' confirmCost Applying tactics Flease verify that the given cost are correct or specify the new cost when preparing the
. confirmCost Applying tactics Please verify that the given cost are correct or specify the new cost when preparing the
. confirrmCost Applying tactics Flease verify that the given cost are correct or specify the new cost when preparing the
'. confirmCost Applying tactics Flease verify that the given cost are correct or specify the new cost when preparing the
. confirmCast Applying tactics Please verify that the given cost are correct or specify the new cost when preparing the
., costOfChange Values for parameters Please provide an estimation fior changing the listed responsibilties?

'y encapsulate Applying modifiability tactics Please specify what level of encapsulation you want (0 = none, 10 = completely)?

'y encapsulate Applying modifiability tactics Please specify what level of encapsulation you want (0 = none, 10 = completely)?

u moveDependency Adjust Dependencies ‘What do you wank me to do with the dependency between the responsibilities "Manage |
ty moveDependency Adjust Dependericies Wwhat do you want me to do with the dependency between the responsibilities "Modify u:
".-.' moveDependency Adjust Dependencies ‘what do you want me to do with the dependency between the responsibilities "Create u
".-" moveDependency Adjust Dependencies ‘what do you wank me to do with the dependency between the responsibilities "Manage |
'y moveDependency Adjust Dependencies ‘what do you wank me to do with the dependency between the responsibilities "Manage |
'. moveDependency Adjust Dependencies ‘What do you wank me to do with the dependency between the responsibilities "Manage |
".' moveDependency Adjust Dependencies ‘What do you wank me to do with the dependency between the responsibilities "Create u
<

Figure 15 - Suggestions after localize

The moveDependency suggestion allows the architect to add the new
responsibility into the network of relationships. ArchE makes the suggestion for
each responsibility that is affected.

F A Interact with ArchE

Adjust Dependencies
After the "localization” tactic was applied, some Functionality was moved From "Modify user profile” to "Dispatch events”, This might have an influence of the existing dependency between t
responsibilities “Modify user profile” and "Save data" and therefore the dependency might have to move to the new responsibility "Dispatch events”,

Question:
‘What do you wank me to do with the dependency between the responsibilities "Modify user profile” and "Save data"?

" Mave the dependency to "Dispatch events”
" Both
" Remove dependency

Help < Previous Next > | Einish

Figure 16 - moveDependency action

ArchE is now suggesting that the new responsibility be encapsulated. Figure 17
shows the advice given by ArchE. We elect not to encapsulate, indicated by
leaving the level of encapsulation at 0.0, since Manage interface to devices is
already a single point and encapsulating will not further enhance the architecture.



F i Interact with ArchE

Applying modifiability tactics

Cuestion:

The responsibility "Manage interface to devices™ has multiple strong dependencies to other responsibilities, Therefore, it might be a good idea to encapsulate the responsibility “Manage
interface to devices" to reduce the dependencies, An estimation with a level "8" encapsulation suggests that you could reduce costs from *7.6" person days bo “3.12° person days For this

Please specify what level of encapsulation you want (0 = none, 10 = completely)?

Answer

Level of encapsulation: lﬁ

Figure 17 - Dialog about encapsulation tactic

15. Figure 12 illustrates how making the change shown in Figure 10 ripples through
the model. This shows the new values on each responsibility and shows the
wrappers that resulted from two applications of the “apply wrapper tactic,” Figure

18
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Figure 18 - Application of the wrapper tactic
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suggestions (since we rejected items such as encapsulation.) Another possibility is
to review the propagation probabilities. The estimated efforts may be based on
how likely a change is to propagate from one responsibility to another. By
changing those probabilities (which are default values in ArchE) we might be able
to affect the scenarios.

ECaScena!ius 2 | Functions | Responsibilities

Description contains: |
| | Description | ScenanoType I Stimulus | StimulusType | SOUFCE | Artifact
QD Add the ability to select attribute to optimize itinerary. Modifiability change req... SUper user system
‘ Add a function bo notify others of late arrival Madifiability change req... user system

<

EScenario—R&qunsIJﬁv Mapping  Function-Responsibility Mapping ir!_ReIath'rsi‘dps x

Responsibdities or relationship contains: [

| Parenk responsibility I Relationship | Child responsibility [ Parameter | Value | Parameter
Attach to madel dependency  Register views Probability inco... 0.7 Probability outg...
Create user profile dependency  Manage Itinerary Probability inco... 0.7 Probability outg...
Create user profile dependency  Save data Probabilicy inco,.. 0.7 Probability outg...
Dispatch events dependency  Create user profile Prabability inco... 0.7 Probabilty outg...
Dispakch events dependency  Handle user inkeraction_Wr...  Probability inco... 0.7 Probability outg...
Dispatch events dependency  Locate service Probability inco.., 0.2 Probability cutg...

| Dispakch events Manage external device_Wr... | Probability inco... Probability outg...
Dispatch events dependency  Manage Itinerary Probability inco.., 0.2 Probability cutg. ..
Dispatch events dependency  Manaqge Itinerary Probability inco... 0.2 Probability outq...
Dispakch events dependency  Modify user profile Probability inco... 0.2 Probability outg...
Dispatch events dependency  Save data Probability inco... 0.2 Probability outg...
Handle user interaction_Wr... dependency Handle user inkeraction Probability inco... 0.7 Probability outq...
Handle user interaction_Wr... dependency  Show Itinerary Probability inco... 0.7 Probability outg...
[ ¥ PRSP SR R PR S Y AR - [ ¥ PSRRI G [ PPN R [ R I 7Ny . - [ R N S -

Figure 19 - Probabilities modified

Figure 19 shows that modifying the propagation probabilities of a set of the
dependencies associated with Dispatch Events leads to the scenario “Add ability
to select attribute to optimize itinerary” becoming satisfied.

17. The goal in the second scenario, shown in Figure 20, was increased until the
scenario was satisfied. Its not an elegant solution but it may be the realistic
amount of effort.



F‘I Scenario rz
Scenario
A scenario is a quality attribute requirement of a system and is described in six parts. Q
Scenario Text:

Add a function to notify others of late arrival

Type: |Modifiability 'I Ins'nd'l:l

- Six Parts

Text Type Unit Value
Stimulus: | change request | Rall |
Source of stimulus: | user |End user || =l
Environment: |n0rmal operations [ LI I j |
Artifact: | system | =1 =1
Respanse: | change system [ ;I [ ﬂ [
Respanse measure: | effort | Cost Constraint | |pays ~| [10.0

Help | Save | Close I New ] Cancel

Figure 20 - New status of the model

18. In the version used to produce this document, the Jess Console provides interesting viewing.
You can see which of the rules in the fact base have fired. In Figure 21, you can see that rules
2160 and 568 have fired. By accessing the FactBase file found in the project directory you
can determine what those rules say. Also note that the values used to determine whether a
scenario has been satisfied are printed on the console although there is no association
between the number printed and a scenario.

Moded Elements | Model Relations Yiew | Design Elements | Design Relations Yiew  Questions and Alerts
12.349524369999997

**There is the result wrapper

12.349524369999997

#=% RBule fired encapsulation

<Fact-2160>

*** Rule fired encapsulation

<Fact-S68>

2 Jess Console X LT

Figure 21- Jess Console

Performance Model
The performance model is formed from the performance scenarios.

And that is your job.
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