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CHANGE HISTORY

Significant changes between versions of this document are listed below. Note that minor
typographical changes are made, as needed, on an on-going basis.

New in Version 2.1:

• SD and SR models have been updated to be properly in line with the heuristic stated in
section 5.6 of the process document

• Appendices 11 – 14 have been re-ordered to reflect better the order in which artefacts
would be produced in the RESCUE process

• A ‘requirement type’ attribute has been added in the example requirements in line with
current practice in RESCUE.
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Introduction

This document is a guide to applying the RESCUE process. It provides a basic outline of what
needs to be done at each stage of the process, along with brief descriptions of each of the
RESCUE sub-processes. Pointers are also given to chapters or sections in the longer
process document [1] in which these sub-processes are explained more fully. Examples of
artefacts (including completed models, sample requirements, data, and screen shots) relevant
to each sub-process are shown in appendices.

All examples in this document have been taken from a case study involving the Countdown
system, which has already been explored in tutorials, and which relates to the introduction of
information displays, showing the progress of buses along various routes, at London bus
stops. Background information about the Countdown system is provided in Appendix 1.

References

[1] The RESCUE Requirements Engineering Process: An Integrated User-Centred
Requirements Engineering Process, Version 4.1, Neil Maiden and Sara Jones, Centre for
Human-Computer Interaction Design, City University, Northampton Square, London EC1V
0HB, February 2004.
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1 Stage 1: Boundaries

1.1 Gathering Data on Human Processes

Data about human activity in the current system should be gathered using a range of
techniques. Techniques particularly suitable for gathering data about human activity include:

- Observation
- Informal scenario walkthroughs
- Interviews
- Use of verbal protocols
- Ethnography
- Contextual inquiry

For information about each of these techniques, as well as guidance on which techniques to
use in what circumstances, see the ACRE framework (chapter 3, [1]).

An example of a photograph taken during observation of passengers at a bus stop is shown
in appendix 2.

1.2 Acquiring requirements using the ACRE framework

Information and requirements relating to the future system should be acquired using a range
of techniques as outlined in the ACRE framework (see chapter 3, [1]). Various techniques
may be used to elicit the information needed to model system boundaries and develop the
use case model, as described below. Some techniques which may be used in addition to
those used to gather data about human activity in the current system include:

- Brainstorming
- Rapid prototyping
- RAD/JAD
- Card sorting
- Laddering
- Repertory grids

1.3 Determining System Boundaries

A first cut model of system boundaries for the future system should be developed, using an
extended data flow diagram context model. This is a simple extension of a DFD context
diagram, which includes a number of different system boundaries (see section 5.1, [1]).

An example of an extended context model for the Countdown system is included in appendix
3.

1.4 Developing a Use Case Model

A first cut use case model for the future system should be developed, in the form of a UML
use case diagram (see section 7.5 [1]). Actors in the use case model should be all those who
interact directly with the technical system to be developed. An example of a use case diagram
for the Countdown system is shown in appendix 4.

1.5 Defining System-Level Requirements

System level requirements identified either in any input into the RESCUE process (such as
the OCU), or as part of the activities described above, should be recorded in the requirements
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database, using the modified Volere shell (see chapter 10, [1]). Note that requirements may
only be entered into the database once they have achieved the status of ‘approved’. This
means that they must first have passed through the quality gateway (see section 10.5.1, [1]).

An example of a system level requirement for the Countdown system, which has been
structured using the modified Volere shell, is shown in appendix 5.

1.6 Synchronisation Checks

Data about human activities and the extended context model are used to check the
completeness and correctness of the use case model. System-level requirements are used to
check use case summaries. Checks include:

Check 1.1: Every major human activity (e.g. applying resolutions) should correspond to one
or more use cases in the use case model;

Check 1.2: Every actor identified in human activity modelling is a candidate actor for the
context model;

Check 1.3: Every adjacent actor (at level 2, 3 or 4) which communicates directly with the
technical system (level 1) in the context model is a candidate actor for the use case model;

Check 1.4: The system boundary in the use case model should be the same as the boundary
between levels 1 and 2 in the context model;

Check 1.5: Services and functions related to use cases in the use case model should map to
system level requirements, i.e. high-level functional and non-functional requirements in the
requirements database.

See section 2.7.1, [1], for further information.
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2 Stage 2: Work Allocation

2.1 Modelling Human Activity

Data about human activity in the current system, gathered during the first stage of the
RESCUE process, should now be recorded in a more structured fashion in a human activity
model, consisting of a number of human activity descriptions. The activities of interest should
be described using the RESCUE human activity description template (see chapter 4, [1]).

Note that the use case language described in section 7.7 of [1] should be updated by
extending and modifying the use case language action, agent and object hierarchies on an
on-going basis as new terms are discovered during the course of human activity modelling.

An example of a completed human activity description is shown in appendix 6.

2.2 Determining System Dependencies, Goals and Rationales

An i* strategic dependency (SD) model and a first cut i* strategic rationale (SR) model of the
required, future system, should be developed (see sections 5.4 – 5.6, [1]).

Examples of SD and SR models for the Countdown system are shown in appendices 7 and 8.

2.3 Running Creative Design Workshops

Creative design workshops should be run to provoke creative thinking in envisioning
requirements and possible high-level design options for the future system (see chapter 6, [1]).

Inputs to the creative workshops include the extended context model, the first cut use case
model, and some simple and informal use case summaries providing basic descriptions of the
use cases included in the use case model.

Outputs include:
- a revised context model,
- new stakeholder requirements for the future system,
- new and revised use cases describing new services or functions,
- a collection of design ideas (elements that describe features of the solution space) for the

future system and other related systems
- use case precis extended to include new stakeholder requirements and design ideas.

2.4 Describing Use Cases

Use cases identified in the use case model should now be described using the RESCUE use
case template (see sections 7.6 and 7.7, [1]). Use cases are described as in UML, but
remembering that they should define interactions between actors at levels 2, 3 and 4 of the
context diagram, as well as interactions with the technical system. Information used in writing
use case descriptions comes from the human activity models of the current system, the i*
models of the future system and experiences and design ideas generated during the creative
design workshops.

An example of a completed use case description is shown in appendix 9.
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2.5 Defining and Documenting Requirements

Requirements associated with particular use cases, as well as any additional system level
requirements, should be recorded in the requirements database, using the modified Volere
shell (see chapter 10, [1]).

An example of a requirement relating to a particular use case from the Countdown system, is
shown in appendix 10.

2.6 Synchronisation Checks

This is the stage at which most cross checking is done in order to bring the human activity
and first-cut i* models to bear on the development of correct and complete use case
descriptions. Checks include:

Check 2.1: Actors, resources, goals, actions and resource management strategies identified
in activity modeling should be represented in the i* SD and SR models as appropriate;

Check 2.2: Actors, resources, goals, actions, differences due to variations and differences
due to contextual features identified in activity modeling should appear in use case
descriptions where relevant;

Check 2.3: Goals identified in activity modeling should be reflected in the system and use
case level requirements in the requirements database;

Check 2.4: All external actors in the i* SD model should correspond to actors in the use case
descriptions;

Check 2.5: Each low level task (i.e. each task which is not decomposed into further lower
level tasks) undertaken by an actor modeled in the i* SR model, should correspond to one or
more actions in a use case description;

Check 2.6: All goals and soft-goals to be achieved by the future system according to the i*
SR model should be specified in the system requirements specification and stored in the
requirements database. (Note that goals should relate to functional requirements, and soft-
goals to non-functional requirements.);

Check 2.7: All requirements associated with use cases using the RESCUE use case
template should be expressed in the system requirements specification and stored in the
requirements database.

See section 2.7.2, [1], for further information.
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3 Stage 3: Generation

3.1 Refining System Dependencies, Goals and Rationales

Monitor and refine i* SD and SR models in the light of on-going development of use cases
and requirements.

3.2 Specifying Use Cases

Use case descriptions generated during stage 2 should now be refined and structured into
use case specifications (see section 8.1, [1]). This enables the CREWS-SAVRE tool to
generate automatically a range of scenarios to be used in scenario walkthroughs in stage 4 of
the RESCUE process.

An example of a completed use case specification is shown in appendix 11.

Use cases are specified in conjunction with staff at the Centre for HCI Design. Scenarios are
then generated by Centre staff and forwarded to the RESCUE requirements team.

3.3 Defining and Documenting Requirements

Once again, any new requirements that have arisen during this stage of the process should
be recorded in the requirements database using the RESCUE requirements shell.

3.4 Synchronisation Checks

Check 3.1: Designation of actor types (human or machine) in the use case specifications
should be agreed, and system boundaries in the i* SR model should be checked against this.

Check 3.2: All tasks carried out by particular actors in the i* SR model should appear as
actions, carried out by the same actors, in one or more use case specifications.

Check 3.3: Requirements should be specified in the requirements database to ensure that all
resources identified in the i* SR model will be available.

Check 3.4: All soft-goals in the i* SR model should correspond to one or more non-functional
requirements in the requirements database.

Check 3.5: Goals and tasks of actors of type machine in the i* SR model should correspond
to one or more functional requirements in the requirements database.
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4 Stage 4: Coverage

4.1 Running Scenario Walkthroughs

The scenarios generated in stage 3 from use case specifications should now be used to drive
scenario walkthroughs, with the aim of eliciting further requirements (see section 8.3, [1]).

Scenario walkthroughs may be carried out using either Scenario Presenter or ExcelPresenter.
Scenario Presenter is a Web-based software tool in which access to scenarios, requirements
and comments can be shared. An example screen from Scenario Presenter is shown in
appendix 12. ExcelPresenter is a standalone software tool written in Microsoft Excel, which
reproduces, where possible, the functionality of ScenarioPresenter.

An example of the way in which a use case description may be developed as a result of
running scenario walkthroughs is shown in appendix 13.

4.2 Defining and Documenting Requirements

Many new requirements will typically have been elicited during scenario walkthroughs, often
in relation to particular use case actions. Once again, all new requirements that have arisen
during this stage of the process should be recorded in the requirements database using the
RESCUE requirements shell.

An example of a requirement relating to a particular use case action from the Countdown
system, is shown in appendix 14.

4.3 Checks on the Requirements Database

Checks carried out at this stage relate solely to the internal structure of the requirements
database, as no new artefacts are generated during stage 4. Checks include:

Check 4.1: Ensure that each requirement is either a system level requirement, or is linked to
a use case, use case action or alternative course;

Check 4.2: Check whether each use case action is linked with requirements of the right types
using simple heuristics based on action- and requirement-types, for example do human-
computer interaction actions have candidate usability, look-and-feel and training requirements
specified for them?

Check 4.3: For all except system-level requirements, check that requirement fit criteria are
grounded in the use cases to which requirements are linked.

See section 2.7.2, [1], for further information.
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5 Stage 5: Consequences

5.1 Conducting an Impact Analysis

A small set of key scenarios should be used to conduct a systematic analysis of positive and
negative impacts of the new system in impact inspections using a list of pre-defined questions
(see chapter 9, [1]).

Impact analyses may be conducted with reference to a number of different design alternatives
in order to inform decisions about design trade-offs.

5.2 Refining and Changing Requirements

Requirements may need to be changed as a result of conducting impact analyses. Changes
should be recorded using the RESCUE requirements shell. A change history should
automatically be maintained by the requirements management tool.

5.3 Checks on the Requirements Database

Check 5.1: Ensure that all ‘impact consequences’ are recorded in the requirements database;

Check 5.2: Ensure that change requests are generated for all impact consequences recorded
in the requirements database.
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Appendix 1: Countdown System Background Information

Countdown is the new scheme being implemented by London Buses across London. It is
designed to remove one of the principal deterrents to bus travel – uncertain waiting times.
You might have seen the digital displays at bus stops – Countdown carries a number of
pieces of information to waiting passengers in a clear, easy-to-understand form:

• The order in which buses will arrive at the stop;
• The number of each bus;
• The destination of each bus – this information originates from the driver who keys a two-

digit code into the system at the start of the journey;
• The time until the bus arrives –based on how long the central computer estimates it will

take the bus to reach the bus stop from which it is – the precise position of the bus at any
time is known from the automatic vehicle location (AVL) system;

• Base-line messages – the base line of the Countdown display can scroll messages
across the screen from left to right every 90 seconds – messages convey general
information on matters such as night buses and congestion;

• Audible information – an audio unit is being tested to enable passengers to hear all
information that is displayed at the stop.

A typical Countdown bus stop display is depicted in Figure 1.

1   207 ACTON MKT PL 1 min
2     83 GOLDERS GREEN 3 mins
3   207 SHEPHERDS BUSH 4 mins

…...Delays due to London Mayor’s Show

Figure 1. A simple depiction of the Countdown System

How Countdown Will Work

Countdown uses a network of roadside beacons to pinpoint the location of buses. These
small devices are placed on lampposts along the line of the bus route and each one has a
unique identity. The beacons are only activated when a bus passes and they transmit their
identity to the bus. The beacons only pick up buses passing in a particular direction. This
means that there is no need to calculate which way the bus is travelling. The beacons are
battery-operated – when the batteries start to run down this fact is picked up by the buses and
relayed to the central system.

The equipment on board each bus consists of a microwave transponder, modem and
odometer (wheel revolution counter). The transponder, installed on the near-side of the bus,
picks up the identity of the beacons it passes and resets the odometer count. Both beacon
identity and odometer count are stored in the modem which communicates through the LT
Buses radio system to the central computer. A polling mechanism requests each bus location
every 30 seconds.

The central computer communicates with the network of indicators at bus stops using BT
lines. It downloads information via the LT Buses radio system every 30 seconds, calculates
bus arrival times, and updates all Countdown indicators.

At the start of the journey the driver keys in a code that represents the destination of the bus.
The central system uses this data to determine which stops the bus will pass. This ensures
that the information displayed by Countdown is correct whether or not the journey is a
scheduled one. If the destination has to be changed which the bus is en-route, the driver re-
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keys to the new destination. Equipment on board the bus can also be used to operate a “new
stop” display to passengers on board.

Finally there is a route manager for each bus route. The route manager is based at the route’s
garage. He uses information from the central system to manage bus routes effectively. To do
this he communicates with bus drivers directly via the LT Buses radios to change routes and
redirect buses.

The proposed architecture for the Countdown system is shown in Figure 2.

Road-side
beacon Ticket

machine

Mobile
radio

Modem

Units on
the bus

AVL
Unit

Odom
eter

Route
controller

Garage
system

Central
system

X25 Network

Communication
link every 30

seconds

Voice radio

1   207 ACTON MKT PL         1 min
2     83 GOLDERS GREEN         3 mins
3   207 SHEPHERDS BUSH       4 mins

Delays due to London Mayor’s Show….

BT Line

Countdow
nindicator at
bus stops

Figure 2. The proposed outline architecture of the Countdown System
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Appendix 2: Example from Human Activity Modelling Data

The still below was taken during the data gathering stage of the human activity modelling
stream.
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Appendix 3: Example Context Model
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Appendix 4: Example Use Case Model

Operator
sign-on

Driver

Alert
controller to
emergency

London
Transport

Receive
current traffic
information

Send route
information

Monitor bus
location

Display

Provide
information for

travel
decisions

GPS

Determine
bus location
and arrival

times

<< include >>

<< include >>

Route
controller



Page 18 of 39

Appendix 5: Example System Level Requirements

Requirement Tag: FR3

Requirement Type: Functional

Use Case: N/A

Description: The system shall provide bus information to potential passengers.

Rationale: This will enable passengers to make travel decisions, and decide which bus (if
any) to catch.

Status: Proposed Owner: J Bloggs

Source: Interview with project managers Stability: High

Fit criterion: For a representative sample of 30 bus stops, the system shall provide bus
numbers, destination and estimated time of arrival 100% of the time.

A requirements team member will test compliance by randomly sampling 30 bus stops and
checking the information displayed matches the above criteria. The representative will
note the bus stops that match, and any that do not match, and analysis later will show
the success rates.

Customer Satisfaction: 3 Customer Dissatisfaction: 5
Dependencies: Conflicts:
Supporting materials: Notes from interview on 4th February 2003
History: Requirement created, 6 th February 2003, J Bloggs;
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Requirement Tag: LF10

Requirement Type: Look & Feel

Use Case: N/A

Description: The system shall use standard interface displays.

Rationale: The budget for the project is not sufficient to cover development and
testing of new interface technologies.

Status: Approved Owner: J Bloggs

Source: Interview with project managers Stability: High

Fit criterion: For all types of display, features of the display (display colour, display
lights, height and positioning etc) should conform to standards from the HCI Council and
also conform to London Buses corporate image.

To test this requirement in relation to Countdown indicators at bus stops, two experts
(one from the Council and one from London Buses Corporate Branding Department) will
view a test bus stop with indicator and provide written certification to indicate that the
bus stop matches the Council’s standard 4.2 on Public Devices. A written certificate will
also be provided by London Buses to indicate conformance to its corporate image.

Similar certification will be provided as appropriate for the Web, PDA and mobile phone
interfaces.

Customer Satisfaction: 3 Customer Dissatisfaction: 5
Dependencies: Conflicts:
Supporting materials: Notes from interview on 4th February 2003
History: Requirement created, 6 th February 2003, J Bloggs;
          Status: proposed – approved, 8 th February 2003, J Bloggs.
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Appendix 6: Example Human Activity Description

Make travel decisions

Author Sara Jones
Date 12th February 2003
Source Observation and interviewing at a bus stop in Holloway Road
Actors Passenger
Precis Passengers at the bus stop want to know when buses will arrive.
Goals Passenger gets to destination.

Passenger makes travel decisions.
Passenger gets bus information.

Semantic knowledge Passengers know:
- that each bus will be travelling on a particular pre-defined route, which

is uniquely identified by the number shown on the bus and on the
indicator

- which route will take them closest to their destination
Triggering event Passenger seeks bus information from the Countdown indicator.
Preconditions Passenger is at bus stop.

Countdown indicator is present at bus stop.
Assumptions Passenger has normal eyesight.
Normal Course 1. The passenger seeks bus information from the Countdown indicator.

Resources – Countdown indicator
Physical actions – passenger looks at Countdown indicator
Communication – passenger reads Countdown indicator
Cognitive actions – passenger recognises which route number(s) will take
them closest to their destinations;
- passenger remembers expected arrival time(s) for bus(es) on route(s) of
interest
Resource management strategies – passenger checks information on the
indicator every few minutes while waiting at the bus stop
2. The Countdown indicator shows the bus information for the relevant

route(s).
3. The passenger uses the bus information to make decisions about

their journey.
Cognitive actions – passenger decides which bus route to use based on
expected arrival time(s) for bus(es) on route(s) of interest;
- passenger occasionally checks decision regarding bus routes when
information on the indicator is updated
4. Every 30 seconds the Countdown indicator is updated.

Differences due to
variations

1. For passengers with mobility restrictions, passenger recognises which
route number(s) have mobility buses

Differences due to
contextual features

4. If wet weather, then passenger may decide not to use a bus if
expected waiting time is too long

4. If night, then passenger may decide not to use a bus if expected
waiting time is too long

Constraints N/A
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Appendix 7: Example Strategic Dependency Model
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Countdown Strategic Dependency Model
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Appendix 8: Example Strategic Rationale Model
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Countdown Strategic Rationale Model
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Appendix 9: Example Use Case Description

 Provide information for travel decisions

Use Case ID UC5
Author Sharon Manning
Date 17th February 2003
Source Observation and interviewing at Holloway Road Bus Station
Actors Passenger, Countdown display, AVL system
Problem
statement
(now)

Passengers are discouraged from using the bus system due to the uncertainty of the
waiting times. Arrival information is only available at bus stops, which means that
some travel decisions can only be made at that time

Precis The passengers will be able to use various Countdown displays to find out the arrival
times of buses

Functional
Requirements

FR23: All types of Countdown display shall provide the passenger with bus arrival
information
FR45: The bus information shall include information about which buses are mobility
buses

Non-functional
Requirements

UR8: The Countdown indicators shall be usable by all passengers expected to use
them
TR4: All types of Countdown display shall be able to be used by a member of the
public without training
AR4: All types of Countdown display shall be available at all times
RR7: All types of Countdown display shall be reliable
LFR5: All types of Countdown display shall have a standard interface

Added Value The bus information will be available to passengers on various types of Countdown
displays and will provide accurate and reliable information

Justification The real time location of buses will improve the accuracy of arrival times available for
passengers to use when making travel decisions, so increasing passenger usage

Triggering
event

The Passenger seeks bus information from the Countdown display

Preconditions
Assumptions The Passenger has access to one of the various Countdown displays
Successful end
states

The use case is successful if the passenger receives the required bus information

Unsuccessful
end states

The use case is unsuccessful if the passenger does not receive the required bus
information

Different
walkthrough
contexts

Passenger has poor eyesight
Wet weather
Night time

Normal Course 1. The passenger looks at the Countdown display
2. The Countdown display shows the bus information for the relevant route(s)
3. The passenger reads the bus information from the Countdown display
4. The passenger recognises which route number(s) will take them closest to their

destinations
5. The passenger remembers expected arrival time(s) for bus(es) on route(s) of

interest
6. The passenger decides which bus route to use
7. Every 30 seconds the AVL system transmits updated bus information to the

Countdown displays
7.1. include (Determine bus location and arrival times))

RR8: The bus information shall be up-to-date
8. The passenger occasionally checks decision regarding bus routes when

information on the indicator is updated
Variations 2. If the Passenger uses a PDA or mobile phone to access the Countdown display

then
2.1. The Passenger enters the start and destination locations of their desired

journey
2.2. The Countdown system validates the locations
2.3. The Countdown system identifies the relevant routes
2.4. The Countdown system displays the relevant bus routes and the arrival

times for buses due within the next hour
Alternatives N/A
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Appendix 10: Example Requirement Associated with a Use
Case

The following example expands one of the non-functional requirements shown in the use
case ‘Provide information for travel decisions’ in appendix 9.

Requirement Tag: RR7

Requirement Type: Reliability

Use Case: UC5 Provide information for
travel decisions

Description: The Countdown display shall be reliable

Rationale: The Countdown display must provide travel information to the customers at
all times. Disruptions to the service may result loss of customer if the customer
subsequently chooses to cease using the bus service

Status: Proposed Owner: J Bloggs

Source: Interviews with Bus staff Stability: Medium

Fit criterion: The system satisfies the requirement if the Countdown system suffers a
mean-time between failure rate (MTBF) of less than 1 failure per 100 hours of operation
under normal circumstances and use over a period of the first 1000 hours of normal
operation. An individual failure is defined as:
a. The failure of the system to accept data transmitted by the AVL system
b. The failure of the communication lines serving the system
c. The failure of the system to replay received arrivals data to passengers
d. Absolute failure of the system (apart from power failure)
The requirement will be tested using 3 methods on the Countdown system in situ at a
busy bus stop. The first will use a computerised log that will record information about
the successful and unsuccessful communication between the Countdown system and the
AVL system (date, time, success/failure to establish a connection, success/failure of
update log). The log will be analysed for the frequency of failure typed (a & b). The log
will be maintained for the first 1000 hours of operation. The second method will involve
a video camera recording information displayed by the system for the first 1000 hours
of operation, This will record failure of type (c).The third method will involve the
security team recording the date, time and nature of wider system failures for the first
1000 hours of operation, to record failures of type (d). The Requirements Engineering
team will analyse the data from all 3 methods after each 50 hours of normal operation
to monitor requirement compliance.
Customer Satisfaction: 3 Customer Dissatisfaction: 5

Dependencies: Conflicts:

Supporting materials: Notes and recording from interviews on 14 th February 2003

History: Requirement created, 17 th February 2003, J Bloggs
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 Appendix 11: Example Use Case Specification

The use case shown in appendix 9 has been revised, structured and typed for scenario
generation in CREWS-SAVRE. The resulting use case specification is shown below.

Domain: Countdown
Use Case: UC5- Provide information for Travel Decisions

CREWS-SAVRE Types

The use case identifies 3 agents and their types.

Passenger Countdown display AVL system
Human Machine Machine

CREWS-SAVRE Use Case

The use case is structured. Some action descriptions have been rewritten. Each action is
typed. Each agent in each action is identified. The CORA verb from the action language is
identified where required.

ID Action Type Agent-1 Agent-2
1 The passenger looks at the

Countdown display.
Physical Passenger

2 The Countdown display shows
the bus information for the
relevant route.

Communication Countdown
display

Passenger

3 The passenger reads the bus
information from the Countdown
display

Communication Passenger Countdown
display

4 The passenger recognises
which route number(s) will take
them closest to their
destinations

Cognitive Passenger

5 The passenger remembers
expected arrival time(s) for
bus(es) on route(s) of interest

Cognitive Passenger

6 The passenger decides which
bus route to use.

Cognitive Passenger

7 Every 30 seconds the AVL
system transmits updated bus
information
to the Countdown displays.

Communication AVL system Countdown
display

8 The passenger occasionally
checks decision regarding bus
routes when information on the
indicator is updated

Cognitive Passenger

CREWS-SAVRE Parameters

The following exception types must be switched on in the use case modeller:

Generic exceptions: All GEs
Problem exceptions: All generic PEs
EC exceptions: All EC exceptions
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Appendix 12: Example Screen from Scenario Presenter

The following shows one of the scenarios which was generated from the use case
specification shown in appendix 12.
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Appendix 13: Example Use Case Description Following
Walkthrough

The use case description, shown in appendix 9, may be developed as a result of running
scenario walkthroughs as shown below. Note that a number of requirements and alternatives
have been added.

 Provide information for travel decisions

Use Case ID UC5
Author Sharon Manning
Date 20th February 2003
Source Observation and interviewing at Holloway Road Bus Station
Actors Passenger, Countdown display, AVL system
Problem
statement
(now)

Passengers are discouraged from using the bus system due to the uncertainty of the
waiting times. Arrival information is only available at bus stops, which means that
some travel decisions can only be made at that time

Precis The passengers will be able to use various Countdown displays to find out the arrival
times of buses

Functional
Requirements

FR23: All types of Countdown display shall provide the passenger with bus arrival
information
FR45: The bus information shall include information about which buses are mobility
buses

Non-functional
Requirements

UR8: The Countdown indicators shall be usable by all passengers expected to use
them
TR4: All types of Countdown display shall be able to be used by a member of the
public without training
AR4: All types of Countdown display shall be available at all times
RR7: All types of Countdown display shall be reliable
LFR5: All types of Countdown display shall have a standard interface
DR1: The Countdown indicator shall work using existing BT lines
SFR2: Contact with the Countdown system in wet weather shall pose no risk to
passengers

Added Value The bus information will be available to passengers on various types of Countdown
displays and will provide accurate and reliable information

Justification The real time location of buses will improve the accuracy of arrival times available for
passengers to use when making travel decisions, so increasing passenger usage

Triggering
event

The Passenger seeks bus information from the Countdown display

Preconditions
Assumptions The Passenger has access to one of the various Countdown displays
Successful end
states

The use case is successful if the passenger receives the required bus information

Unsuccessful
end states

The use case is unsuccessful if the passenger does not receive the required bus
information

Different
walkthrough
contexts

Passenger has poor eyesight
Wet weather
Night time

Normal Course 1. The Passenger looks at the Countdown display
2. The Countdown display shows the bus information for the relevant route(s)
3. The passenger recognises which route number(s) will take them closest to their

destinations;
4. The passenger remembers expected arrival time(s) for bus(es) on route(s) of

interest
5. The passenger decides which bus route to use
6. Every 30 seconds the AVL system transmits updated bus information to the

Countdown displays
1.1. include (Determine bus location and arrival times))

RR8: The bus information shall be up-to-date
PR10: The system indicator shall update its display every 30 seconds.
7. The passenger occasionally checks decision regarding bus routes when
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information on the indicator is updated
Variations 1. If the Passenger uses a PDA or mobile phone to access the Countdown display

then
1.1. The Passenger enters the start and destination locations of their desired

journey
1.2. The Countdown system validates the locations
1.3. The Countdown system identifies the relevant routes
1.4. The Countdown system displays the relevant bus routes and the arrival

times for buses due within the next hour
SR3: The Countdown system shall not allow passengers to change bus information.

Alternatives 1. If the passenger has poor eyesight, then they can seek information from the
Countdown Indicator in an audible way

FR28: The Countdown system shall provide an audio facility
UR12: The Countdown indicator will respond to a user’s prompt with an audible read-
out of the information displayed on the indicator
PR5: The system shall provide audible arrivals information within a time acceptable
to the user
SFR1: The system shall not damage the users hearing
6. If the AVL system does not update  the various Countdown displays with the new

expected arrival times then a passenger message is displayed on the
Countdown displays

UR5: The Countdown display shall display informative messages
MR3: An engineer shall be able to repair the Countdown system within a reasonable
time.
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Appendix 14: Example Requirement Associated with a Use
Case Action

The following example expands one of the non-functional requirements shown in the use case
‘Provide information for travel decisions’ in appendix 9.

Requirement Tag: SF1

Requirement Type: Safety

Use Case: UC5 Provide information for
travel decisions

Description: The Countdown display shall not damage the users hearing

Rationale: The Countdown display must provide travel information to the customers in
an audible way that does not damage the users hearing in any way.

Status: Proposed Owner: J Bloggs

Source: Interviews with Bus staff Stability: Medium

Fit criterion: The system satisfies the volume of the audio output does not exceed that
specified as being the maximum safe volume for audio playback, as stated in the
European Union Health and Safety directive EUHS107A, in an urban environment (x
decibels).
The requirement will be tested using 2 independent experts from National Noise Society
to review a test Countdown system in a number of bus stop environments. The expert
will record the pitch of the sound and measure the noise levels, using specialised
equipment. A report will be provided advising the results and a certificate will issued
confirming the systems compliance with the required standards.

Customer Satisfaction: 2 Customer Dissatisfaction: 4

Dependencies: FR28 Conflicts:

Supporting materials: Notes and recording from interviews on 14 th February 2003

History: Requirement created, 17 th February 2003, J Bloggs
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Appendix 15: Examples of Synchronisation Checks

This appendix shows examples of applying the checks described in sections 1 – 5 of this
document to the models and artefacts shown in the appendices above.

Stage 1: Boundaries

Check 1.1: Every major human activity (e.g. applying resolutions) should correspond to one
or more use cases in the use case model;

Major activities would become apparent in the raw data gathered as part of human activity
modelling and are not shown in the appendices.

Check 1.2: Every actor identified in human activity modelling is a candidate actor for the
context model;

Key actors would also become apparent from the raw data gathered as part of human activity
modelling and are therefore not shown in the appendices.

Check 1.3: Every adjacent actor (at level 2, 3 or 4) which communicates directly with the
technical system (level 1) in the context model is a candidate actor for the use case model;

Actors at levels 2, 3 and 4 of the context model in appendix 3, which communicate directly
with the technical system, are Display, Driver, Route Controller, GPS and London Transport.
All these actors appear in the use case model in appendix 4. The Passenger and
Communication System actors from the context model do not appear in the use case model
because they do not communicate directly with the technical system.

Check 1.4: The system boundary in the use case model should be the same as the boundary
between levels 1 and 2 in the context model;

The part of the system inside the level 1 boundary in the context model is the technical
system, which comprises, in this case, the AVL System and On-Board Bus System. This is
the part of the system inside the boundary in the use case model, which will implement the
functionality described in the use cases.

Check 1.5: Services and functions related to use cases in the use case model should map to
system level requirements, i.e. high-level functional and non-functional requirements in the
requirements database.

For example, the passenger actor’s use case ‘make travel decisions’, shown in the use case
model in appendix 4 is enabled by the system-level functional requirement FR3 shown in
appendix 5.

Stage 2: Work Allocation

Check 2.1: Actors, resources, goals, actions and resource management strategies identified
in activity modeling should be represented in the i* SD and SR models as appropriate;

The ‘passenger’ actor from the human activity description in appendix 6 appears as an actor
in the i* SD model in appendix 7. The ‘Countdown indicator’ actor from the human activity
description appears as the more general ‘Countdown display’ actor in the i* SD model.

The Countdown indicator resource from the human activity description appears as the more
general ‘Countdown display’ actor in the i* SD model.
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The higher-level goal ‘Passenger gets to destination’ from the human activity description
appears as a passenger goal in the i* SD model.

The actions in the normal course of the human activity description appear as the cluster of
dependencies between the passenger and the Countdown display in the i* SD model. Note
that the physical and cognitive actions described in the human activity description are too
fine-grained to appear in the i* SD model, as is the resource management strategy identified.
However, the physical action of looking at the Countdown indicator, and the cognitive action
of deciding which bus route to use do appear in the more detailed decomposition of the task
‘Make travel decisions’ shown in the i* SR model.

Check 2.2: Actors, resources, goals, actions, differences due to variations and differences
due to contextual features identified in activity modelling should appear in use case
descriptions where relevant;

The ‘passenger’ actor from the human activity description in appendix 6 appears as an actor
in the use case description in appendix 9. The ‘Countdown indicator’ actor from the human
activity description appears as the more general ‘Countdown display’ actor in the use case
description. Note that the use case description has the additional actor ‘AVL system’ as the
use case description is concerned with describing the way in which the various components
of the socio-technical system participate in the activity described, whereas the human activity
description is mainly concerned with observable behaviours, especially of the human actors.

The identification of the Countdown indicator as a resource, which the passenger actor uses
to accomplish action 1 in the human activity description, has lead to the specification of a
number of requirements regarding the availability of the resource and its use in performing the
relevant task (see, in particular, requirements FR23, UR8, TR4, AR4, RR7 and LFR5).

The lower-level goal ‘Passenger gets bus information’ from the human activity description
appears in the use case description in the definitions of successful and unsuccessful end
states. Note that the higher level goals of ‘Passenger makes travel decisions’ and ‘Passenger
gets to destination’ do not appear in the use case description as it is assumed that the system
will play no role in achieving these goals above and beyond its use in supplying the
information.

The main observable actions in the normal course of the human activity description appear as
actions in the normal course of the use case description. Note that in the use case
description, the term ‘Countdown indicator’ has been replaced with the more general
‘Countdown display’, and there is a little more detail about the role of the AVL system in
updating the display.

Cognitive, communication and physical actions in the human activity description appear as
steps in the normal course of the use case description. Note that the steps recorded in the
human activity description have been slightly re-ordered to accommodate this, while
maintaining a sensible ordering.

The particular requirements of passengers with mobility restrictions (recorded in the human
activity description under ‘differences due to variations’) have lead to a new requirement
(FR45) being added in the use case description.

Contextual features affecting decision making (recorded in the human activity description as
wet weather and night time conditions) have been recorded as different walkthrough contexts
in the use case description. This will enable stakeholders to fully explore the implications of
these different contexts in scenario walkthroughs focusing on these issues.

Finally, note that the assumption, in the human activity description, that the passenger has
normal eyesight has been translated into a walkthrough context in the use case description to
allow stakeholders to fully explore the implications of poor eyesight for this scenario.
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Check 2.3: Goals identified in activity modeling should be reflected in the system and use
case level requirements in the requirements database;

The lower-level goal ‘Passenger gets bus information’ from the human activity description
corresponds to the system-level requirement FR3 (‘The system shall provide bus information
to potential passengers.’). Note that once again, there are no requirements corresponding to
the higher level goals of ‘Passenger makes travel decisions’ and ‘Passenger gets to
destination’, as it is assumed that the system will play no role in achieving these goals above
and beyond its use in supplying the information.

Check 2.4: All external actors in the i* SD model should correspond to actors in the use case
descriptions.

The Passenger, Countdown Display and AVL System actors which appear in the i* SD model
shown in appendix 7, also appear in the use case description ‘Provide information for travel
decisions’, shown in appendix 9. Other actors in the i* SD model would appear in other use
case descriptions.

Check 2.5: Each low level task (i.e. each task which is not decomposed into further lower
level tasks) undertaken by an actor modeled in the i* SR model, should correspond to one or
more actions in a use case description;

As an example, the passenger task ‘view bus system display’ in the SR model appears in the
normal course of the use case description as action number 1. The task ‘decide which bus to
catch’ appears as action number 6.

Check 2.6: All goals and soft-goals to be achieved by the future system according to the i*
SR model should be specified in the system requirements specification and stored in the
requirements database. (Note that goals should relate to functional requirements, and soft-
goals to non-functional requirements.);

As an example, the AVL system goal ‘display bus location’ corresponds to the system level
requirement FR3: ‘The system shall provide bus information to potential passengers.’.

As another example, the Countdown display soft-goal ‘display be readable’ corresponds to
the system level requirement LF10 ‘The system shall use standard interface displays.’.

Check 2.7: All requirements associated with use cases using the RESCUE use case
template should be expressed in the system requirements specification and stored in the
requirements database.

This check would need to be done manually using the requirements management tool.

Stage 3: Generation

Check 3.1: Designation of actor types (human or machine) in the use case specifications
should be agreed, and system boundaries in the i* SR model should be checked against this.

In the use case specification shown in appendix 12, there is one actor (‘Passenger’) of type
‘human’, and there are two actors (‘Countdown Display’ and ‘AVL System’) of type ‘machine’.
Considering the i* SR model in appendix 8, we can see that all tasks undertaken by the
Passenger actor (eg ‘view bus system display’, ‘decide which bus to catch’, ‘board bus’ and
‘purchase ticket’) are appropriate to a human actor, and all those undertaken by the
Countdown Display (‘display bus information’) and AVL system (‘update system displays’ and
‘calculate arrival times’) are appropriate to machine actors.

Check 3.2: All tasks carried out by actors in the i* SR model should appear as actions,
carried out by the same actors, in one or more use case specifications.
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As an example, the task ‘view system display’, carried out by the Passenger actor in the i* SR
model, appears as action number 1 in the use case specification, and the task ‘display bus
information’, carried out by the Countdown Display actor in the i* SR model, appears as
action number 2.

Check 3.3: Requirements should be specified in the requirements database to ensure that all
resources identified in the i* SR model will be available.

For example, requirement number FR3, shown in appendix 5, states that the ‘bus arrival
information’ resource identified in relation to the Passenger actor in the i* SR model, should
be available in the final system.

Check 3.4: All soft-goals in the i* SR model should correspond to one or more non-functional
requirements in the requirements database.

For example, the soft goal ‘Indicator be working’, identified in relation to the Countdown
Display actor in the i* SR model, corresponds to requirement RR7 (‘The Countdown display
shall be reliable’) shown in appendix 10.

Check 3.5: Goals and tasks of actors of type machine in the i* SR model should correspond
to one or more functional requirements in the requirements database.

For example, the task ‘display bus information’, identified in relation to the Countdown Display
actor in the i* SR model, corresponds to functional requirement FR3 (‘The system shall
provide bus information to potential passengers’) shown in appendix 5.

Stage 4: Coverage

Check 4.1: Ensure that each requirement is either a system level requirement, or is linked to
a use case, use case action or alternative course.

This check would need to be done using the requirements management tool.

Check 4.2: Check whether each use case action is linked with requirements of the right types
using simple heuristics based on action- and requirement-types, for example do human-
computer interaction actions have candidate functional, usability, look-and-feel, training and
performance requirements specified for them?

Two examples of recurring patterns of requirement decomposition are given in [1] (see
section 10.4). It is expected that further patterns of requirements decomposition, and links
with particular action types in the use case specifications, may emerge during the course of
developing the requirements database for a particular project.

Check 4.3: For all except system-level requirements, check that requirement fit criteria are
grounded in the use cases to which requirements are linked.

As an example, the fit criterion specified for requirement RR7 (‘The Countdown display shall
be reliable’, shown in appendix 10) includes a list of failure conditions which relate clearly to
actions number 2 and 7 in the use case ‘Provide information for travel decisions’ shown in
appendix 9.

Stage 5: Consequences

Check 5.1: Ensure that all ‘impact consequences’ are recorded in the requirements database.

Impact consequences need to be recorded in the requirements database and linked to the
relevant requirements.
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Check 5.2: Ensure that change requests are generated for all impact consequences recorded
in the requirements database.

Change requests will need to be generated manually for all negative impact consequences
identified.
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Appendix 16: RESCUE Roadmap

The following graphic provides an overview of how all of the artefacts produced as part of the
RESCUE process are related to each other, and where the synchronisation checks identified
earlier in the document operate.

Blue arrows indicate major information flows; numbered red arrows correspond to the
synchronisation checks identified earlier.
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