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ABSTRACT

In this report, we present the results from assessing the FLUIDE Framework for model-
based specification of user interfaces supporting emergency responders. First, we outline
the special challenges faced when developing such user interfaces, and the approach used
in the FLUIDE Framework to meet these challenges. Then we introduce the framework,
including its two specification languages. Thereafter, we present highlights from the case
addressing the specification of user interfaces for three existing emergency response
applications. Based on these specifications, we discuss how well we succeeded, concluding
that we were able to describe the applications in a comprehensive and understandable
way taking similarities and difference between the applications into account. The language
constructs function as intended, having two languages has proven valuable, and the
specifications scale quite well. A more comprehensive presentation of the user interfaces
in the three applications, and the complete FLUIDE specifications of these user interfaces
are given in an appendix.
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1 Introduction

Emergency response operations are very varied, from simple everyday incidents to long-lasting serious
catastrophes. More complex operations tend to have a fast changing nature, sometimes being almost
unpredictable. Developing ICT solutions supporting such work is challenging. User interfaces (Uls) of ICT
solutions need to adapt to and reflect these variations, and their design are therefore particularly challenging.

Support for user interfaces on equipment with different screen sizes is important to allow local leaders at the
incident site employ the same applications in the same intuitive way on different kinds of equipment [16].
For field workers it is important to have non-intrusive ICT support, possibly offering non-visual modalities
as an alternative to or in combination with visual presentation and interaction. One way the needs for
flexibility is addressed in ICT solutions for emergency responders today is by providing generic, data-
oriented ICT solutions. Such solutions are not tailored to specific tasks, and force the users to adapt to the
solutions, and not the other way around.

There are on the other hand also many similarities and patterns between emergencies. These include types
and occurrences of emergency response operations, as well as the actors involved in such operations.
Furthermore, tasks and information needs have similar communalities across operation types, actual
operations and agencies. In [17] we have argued that the similarities and pattern may be characterized by a
limited number of categories of functionality.

The approach put forward in this report is to provide components supporting these categories of
functionality, combined with means for composing end-user solutions from these components. The
components need to be flexible and tailor-friendly, i.e. they need to combine being ready-to-use with being
highly configurable. Composition is primarily done at design-time, while configuration (and certain types of
composition) may also take place at run-time. Developing user interfaces for this kind of solutions using
traditional programming languages with connected libraries is very challenging to the extent it is at all
possible. It is extremely resource demanding because all imaginable combinations of functionality,
compositions and configurations must covered.

Model-based user interface development approaches [12] are well suited to meet the needs for cross-platform
and cross-modality support, but existing model-based user interface development approaches are also
seriously challenged by the requirements for flexibility. There is a need for building blocks that meet these
five requirements:

R1. Are at a sufficiently high level of abstraction to support development of user interfaces that work
across platforms and modalities

R2. Provide compound structures of simple elements and containers/dialogs to support common
specifications between platforms and modalities

R3. Have reflection mechanisms giving an awareness of model structures (including domain models) to
support adaptation both at design- and run-time

R4. Support development of user interfaces where the layout depends on the instances at run-time,
typically using icons, maps, graphical elements, as well as alternative modalities like speech

R5. Provide specific and explicit support for user interface patterns and styles that are particularly useful
in the emergency response domain

In the following we discuss how well some languages and approaches supporting model-based user interface
development [12], including some of the most influential ones, meet these requirements.
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MARIA [22] meets R1 well, but fulfils R2 only partly. It offers building blocks that are abstractions of
simple user interface elements (elements for entering data, presenting data, activation functions, etc.) as well
as abstractions of containers for structuring these (including top level dialogs), but not any composed ones.
With the chosen building blocks the composition structure of the user interfaces — which is different when
the platforms have large differences — is reflected in the specifications, also at the abstract level. It meets R3
quite well by offering adaptation between platforms through a mitigation mechanism (including a run-time
system), but this does not support other types of adaptation on single platforms. R4 is partly met by offering
support for different modalities, and a possibility to show map-based user interfaces. The latter is though
offered through composing external user interface services. Specifying such user interfaces does not seem to
be directly supported. As MARIA is a general purpose language, R5 is not met.

Also UsiXML [9] meets R1 well, but fulfills R2 only partly for the same reasons as MARIA, although some
compound components like tables are offered. It meets R3 to some extent. The connections to domain
models are through transformation, but as these work both ways, a degree of traceability is achieved, and
some models are available at run-time to facilitate adaptation. The adaptation is though restricted to fitting a
user interface to similar devices with different form factors, not to platforms with large differences [13].
UsiXML is extensible, and there is an extensive family of related approaches providing various extensions
[26]. Some of these extensions enhance the support for R3 [11], while other address R4 (including support
for maps and 3D user interfaces), but there is no common, integrated support. Another extension supports
development of a user interface for a flight cockpit [8], an application area having similarities to emergency
response. Except for this, R5 is not met.

CAP3 [25] meets R1 and R2 in similar ways as MARIA and UsiXML, although the building blocks are
slightly more abstract. According to [25], CAP3 supports adaptation to context, but this seems to be achieved
through service integration and not involving any reflection mechanisms, showing limited or no support for
R3. Except for supporting maps and live content like movies, R4 is not met. Only visual modalities seem to
be supported. R5 is not met.

ICOs [14] employs a different approach by focusing on the user interface behaviour, abstracted using Petri
nets. It does not support cross-platform specifications, and does therefore not meet R1, but it offers an
abstract iWidget construct to embed the presentation part of user interfaces specified by other means. R2 is
not met, neither. R3 is partly met by providing a run-time system. Reflection is provided through such
mechanisms in Java. Both seem to be used primarily to provide interactive development support. ICOs puts
emphasis on supporting development of post-WIMP user interfaces, so R4 is met. R5 is partly met, as ICOs
have proven useful in closely related domains like command and control, air traffic control and cockpit
systems.

The recent OMG standard IFML (Interaction Flow Modeling Language?) [3] meets R1 only partly, as the
building blocks are on a lower abstraction level than MARIA, UsiXML and CAP3, and only forms-based
user interfaces are supported. It meets R2 to the same degree as MARIA, UsiXML and CAP3, but supports
neither R3, R4 nor R5.

We have developed the FLUIDE Framework offering building blocks fulfilling R1-R5. How this is done is
explained in the next section. In this report, which is an extended version of [18], we present the framework
in an example-based manner, and report results from a case-based assessment of the framework.

! Available at www.ifml.org
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2 The FLUIDE Framework
The FLUIDE Framework contains:

e A collection of ready-to-use and highly configurable components supporting flexible composition of
end-user solutions for emergency responders

Composition and configuration approaches

The FLUIDE Specification Languages

A generic mechanism transforming specifications to components or applications

The FLUIDE Method supporting the use of the framework

The current version of the FLUIDE Framework is a first prototype, and thus the maturity of the different
parts vary. The most mature part, and the subject of this assessment, is the FLUIDE Specification
Languages: FLUIDE-A which is used for expressing abstract user interface (AUI), and FLUIDE-D which is
used for expressing concrete designs, usually denoted concrete user interface (CUI). FLUIDE-D provides
specific support for the emergency response domain through a library of user interface patterns that are
particularly useful for this domain, and may be automatically transformed to a final user interface (FUI).

2.1 The FLUIDE Specification Languages

The user interface of an emergency response application must support the work performed by emergency
responders. The four main language constructs in FLUIDE, presented as rounded rectangles in Figure 2.1,
support a natural breakdown of such work (rectangles). Emergency response work can be categorized with
respect to responder types, responder roles and high level tasks, as well as combinations of these. The
categories of functionality [17] support categories of work and the task structures these categories contain.

Type of . Emergency . Emergency " Emergency
emergency | S2eBOMZES) Lacnonse [CONSISIS Of) Lacponse «SUPPOMS | rochonse
response work work task user interface
z T .
specifies Ul for specifies Ul for specifies Ul for specifies Ul for

Supporter

Category | aggregates [ Work
Manager Supporter Presenter

documents documents
Task Concept
model model

Figure 2.1 — Overview of the main constructs in FLUIDE-A

In FLUIDE-A, the Category Manager construct facilitates the specification of a whole application, or some
part of it. A category of functionality supports certain work performed by emergency responders. Such work
can be divided into tasks on different levels.

These tasks may be categorized both in a hierarchical goals/means structure and through temporal constraints
between sets of tasks. Such task structures are specified using the Work Supporter construct, which includes
a task model to specify hierarchical and temporal structures. The graphical syntax of FLUIDE-A uses a
neutral hierarchical task model syntax to express the hierarchical structure. The temporal structure is
expressed using operators. A special kind of Work Supporter aggregates other Work Supporters recursively.

A user interface supporting one task is required to manage information content relevant for solving the task.
The information needs of individual tasks are specified using the Task Supporter construct. How the
information content used in a Task Supporter is further broken down and structured in (part of) a user



SINTEF

interface is specified using the Content Presenter construct. The information to be presented by a Content
Presenter is specified by a concept model where all entities are connected through relations. The concept
model, together with the specification of an anchor (the root entity of the model), is sufficient for
determining which information is to be presented in a FUI at run-time. FLUIDE-A employs a subset of the
UML class model notation (extended with the anchor) to express the models. Additional platform-
independent visual properties are expressed using annotations. As the same information may be useful when
solving different tasks, and because other tasks may only require a subset of the same information, Content
Presenters may be specified hierarchically.

In the CAMELEON glossary?, one of the definitions of interactor is: "A computational abstraction that
allows the rendering and manipulation of entities (domain concepts and/or tasks) that require input and
output resources." The four main constructs in FLUIDE-A may be understood as interactors in this sense.
We use interactor construct as a common term for these constructs, and the term interactor instance to refer
to an occurrence of an interactor construct in a specification.

FLUIDE-D is used for specifying designs for FLUIDE-A specifications, and contains variants of the four
main constructs in FLUIDE-A, using the same names with the suffix design. The interactor design constructs
in FLUIDE-D are used to specify which parts of the domain and task models that are to be included in a FUI.
FLUIDE-D's core is the library of user interface patterns, operationalized in the view constructs, including
content views for presenting the instances corresponding to the concept models. Views are used to specify
how some part a FLUIDE-A specification is to be presented on a given user interface platform using certain
modalities and user interface styles. The view constructs in FLUIDE-D make it possible to specify designs
for a given FLUIDE-A specification for different target platforms through adding minimal amounts of
platform specific specifications.

In the FLUIDE Specification Languages, R1 is met by having building blocks both for the abstract and
concrete user interfaces that are at a higher abstraction level than corresponding building blocks in the
approaches discussed above. R2 is met by providing compound building block as constructs in the languages.
The difference compared to other approaches is most evident for the content views used as part of the FLUIDE-
D specifications. Such views specify how the instances corresponding to a concept model fragment is
presented. They provide means for specifying quite advanced designs in a very compact way through
exploiting pairs of user interface patterns and model patterns. These views support user interface patterns that
are particularly useful in the emergency response domain, and in this way FLUIDE meets R5. We use the term
user interface pattern to denote a user interface design pattern, i.e. a pattern focusing on reoccurring visual and
structural aspects as well as generic behaviour of user interfaces. Compound building blocks are in their nature
more specialized than simple ones. To counter for this, the views provide versatility through being based on
model patterns. We use the term model pattern to denote patterns of the same type as Gamma et al. [7], i.e.
expressed in terms of a concept model. This means that the views may be used to specify advanced user
interfaces managing a wide variety of information as long as the information to be presented has a structure
that matches the model patterns used in the view. For example the Map lcons View provides means for
specifying an icon-based presentation of any type of information in a map user interface as long as the model
follows a given structure (including providing locations) — working just as well for presenting incident objects,
resources, victims, important locations or risks. Thus, such views combine being specialized and powerful with
regards to emergency response need with being versatile with regards to the actual information they present.
The compound view types in FLUIDE-D also support specification of user interfaces where the layout is
depending on the instances at run-time, thus meeting R4. R3 is supported in FLUIDE through enabling
reflection mechanisms by embedding domain models as part of the specifications. This includes the concept
models used in the content views just discussed, as well as task models. This also provides traceability, which

2 http://giove.isti.cnr.it/projects/cameleon/glossary.html
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reduces the challenges connected to roundtrip engineering which is inherent in model-based systems
development.

3 Emergency Response Case Study

In order to assess the FLUIDE Framework we retrospectively specified the user interface of three existing
emergency applications (without any connections to FLUIDE), all three of which were developed as part of the
research project BRIDGE?. The three applications are: MASTER, eTriage and Resource Manager. We denote
this the target user interface. The advantages of specifying already existing applications are realism and that we
do not need to design the user interface from scratch. Using three applications in the case provides variation
with regards to users, tasks, managed information, platform and style. The disadvantage on the other hand is
that we mainly assess the suitability of the FLUIDE Specification Languages. The full description of the three
applications and the corresponding FLUIDE specifications are available in Appendix A. In the following, we
present excerpts from these specifications to provide more background on the FLUIDE languages and their
usage.

3.1 The MASTER Application

The MASTER application consists of a large map display showing information overlays (icons and other visual
representations) with relevant information for the emergency response at hand (shown in Figure A.2). All
information overlays on the map belong to one of five categories. The application also includes a ribbon
showing the information elements in the overlays grouped by these categories, which are further divided into
sub categories. On the top level, the ribbon contains a set of buttons for accessing the information in each
category, as well as a ticker showing summary information — as illustrated in Figure 3.1.

] B 129 24819 | ® 6 @ 2@ 9| A Industry fire - Explosion - Gas leak A5A3A2] ...

£ Fire: 14 - 3 Major risks
. v Industry fire
¥ Police: 24 @ ( Bty

* Health: 19 Oo Gas leak

Incident Response Resources Victims Risks

Figure 3.1 — Ribbon showing the ticker and the top level buttons

The ribbons for each of the categories are similar to each other, but present different types of information. We
only show the ribbon for the victims category (Figure 3.2).

Immidiate

Figure 3.2 — Ribbon content for the victims category

3 www.bridgeproject.eu
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The ribbon contains some overview information at the left and icons for each of the sub categories in a
horizontal scrollable view at the right. Each victim is represented by an icon in the ribbon and on the map. The
plus icons represent functionality for adding elements of the given sub category. The information in the victims
category may also be presented in a tabular form, as shown in Figure 3.3.

Patients

nmm-m-

- Unconscious 139/90 38 Unknown
8 - Seriously bleeding 80/40 35 Unknown
- Deliriously 200/140 40 e .
5 Broken leg JonTronstad O
2
11 Scratches
15 - Dead

Figure 3.3 — Tabular presentation of victim information

The Victims Presenter (Figure 3.4) specifies both the right hand part of the ribbon for the victims category and
the tabular presentation of victim information in FLUIDE-A, using the Basic Content Presenter construct.

%D ‘ Victims Presenter ‘ =
Visualization: Affected Victim j; Visualization:
¢ body part *
name
L 1| name Icon
. age __| Display
Point 1 0..*| gendero” 7 Rule: ...
coordinates meldical desc. Icon Label:
pulse 4 o
«id»& «med.
%7 0..*| blood pressure
L descr.»
respiration
Location 1 =
0.* Icons:
Logistic location |1 Triage . . .
name date
time
0..% 0.%
Triage Category Triager
Label: 1 1
«Location» name name
colour position

Figure 3.4 — FLUIDE-A specification of all the Victims sub categories
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The outer border with a name is used for all FLUIDE-A interactor constructs. Decorations on the border
determine the construct and whether it is basic or aggregated. The user interface annotations specified in Figure
3.4 express which icon that should be used to visualize instances of the entity Victim, rules for displaying icons,
labels, as well as visualization of entities or attributes. The left side of the ribbon for the victims category is
specified by a Basic Content Presenter called Victim Summary Presenter (shown in Figure A.51). This presenter,
together with the Victims Presenter (Figure 3.4), contain the needed information for specifying the ribbon
category in Figure 3.2. The specification of this in FLUIDE-A is shown in Figure 3.5 using an Aggregated
Content Presenter.

%‘j ‘ Victims Category Presenter
S i P I (e
.j; Victim Summary Presenter Victims Presenter

Figure 3.5 — FLUIDE-A specification of the Victims Category (Figure 3.2)

Aggregated presenters include only the border parts of their members, and the members' names are shown inside
the presenter instead of in the heading.

Figure 3.6 shows a FLUIDE-D Basic Content Presenter Design specifying the right hand part of the ribbon
for the victims category (Figure 3.2).

o
%*j DD Victims Presenter Design ..( g
* . . miE
«Ribbon Sub Categories OA
Categorized Single Entity View»
Victims view \i
Triage Category 1 Victim \—l_/
0..%|
name id
name

Figure 3.6 — FLUIDE-D specification of all the Victims sub categories

The outer border of a FLUIDE-D specification resembles the FLUIDE-A border, but it also specifies user
interface style(s) and modalities/platform(s) the design is targeted at. Presenter designs contain one or more
views. There are four main types of views, i.e. layout manager view, decorational view, content view and
content integration view. The view shown in Figure 3.6 is a content view, i.e. a view that presents instances
of one or more entities. Content and content integration views use UML stereotype notation to denote the
view type before its name. A 1 or * on the top left of a content view denotes whether the view presents one
or a number of instances of the anchor entity. The available content and content integration views make up
the FLUIDE library of emergency response user interface patterns.

All content views impose restrictions on the model fragment they may present, expressed in FLUIDE-D as a
model pattern fitting the user interface pattern supported by the content view. The model pattern for the
domain-specific content view used in Figure 3.6 must contain the entity to be presented (Victim), and a
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categorizing entity (Triage Category). The view presents a number of instances of the presented entity as a set
of grids or tables of icons. The number of grids is determined by the number of instances of the categorizing
entity. These instances also determine the labels for each sub type. The plus icon on the right hand side of the
view is specified using a property setting for the view. The icons to use in the grid are obtained from the icon
annotation on the Victim entity in the corresponding FLUIDE-A specification (Figure 3.4).

Figure 3.7 shows a Basic Content Presenter Design specifying the Tabular presentation of victim information
(Figure 3.3).

?

.
a— Victims Presenter Design - Tabular g
§ —

%‘j

*

O
O

O
«Table View» Victim table view A

Victim

Triage Category

id

colour medical description
blood preasure
temperature

name

Figure 3.7 — FLUIDE-D specification of the Tabular user interface in Figure 3.3

It contains one generic content view. Its model pattern must contain one entity (possibly with subtypes) that
determines the rows in the table (Victim). It may also include related entities, as long as the cardinality on the
side of the related entity is one.

Figure 3.8 shows an Aggregated Content Presenter Design specifying the Ribbon content for the victims
category (Figure 3.2).

=0
ﬁmtol—*m — DD Victims Category Presenter Design ’f g 3

<sub category in focus> 00
OA
«Ribbon Category View» Victims Category view

—| o

1 | — — | | -

= | g 20| go| [T g
d:, Victim Summe?ry Victims Presenter Design
Presenter Design

Figure 3.8 — FLUIDE-D specification of the Victims Category

It only includes the border parts of the member presenter designs. The anchor symbol indicates which of the
member presenter designs the aggregated one inherits the anchor from. The presenter design in Figure 3.8
contains a content integration view. Content integration views integrate related content from different
presenter designs. Content integration views require that their member presenter designs use specific content
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or content integration views. The Ribbon Category View used in Figure 3.8 has two slots. The part to the left
of the vertical line may only aggregate exactly one presenter design containing a Ribbon Category Overview
View. The right hand slot may aggregate different view types, including the one used in Figure 3.6

To specify the coupling of the 5 ribbon categories (of which one is specified in Figure 3.5 and Figure 3.8) in
FLUIDE-A, we use a Task Supporter with 5 children, shown in Figure 3.9.

TS

Use Ribbon Categories

]

S

5 |5

B |5

Incident Category

Response Category

Resources Category

Presenter Presenter Presenter
* ] X ]
=0 S

Victims Category Presenter

Risks Category Presenter

Figure 3.9 — FLUIDE-A specification of a Task Supporter connecting the five ribbon categories

The corresponding Task Supporter Design is shown in Figure A.87. To specify the coupling of the ribbon
buttons (specified in the Task Supporter Use ribbon buttons which is shown in Figure A.70) and the ribbon
categories (Figure 3.9), the Basic Work Supporter in Figure 3.10 is used.

CIC T

Use Ribbon Content Supporter

]

TS ]

Use Ribbon
Buttons

:b Use Ribbon Content

Use Ribbon
Buttons

Use Ribbon
Categories

TS

]

Use Ribbon
Categories

Figure 3.10 — FLUIDE-A specification of a Basic Work Supporter coupling the ribbon categories with
the top level set of ribbon buttons

Each task in a Work Supporter may have a connected Task Supporter. In the Work Supporter in Figure 3.10,
there are three tasks, of which two have Task Supporters. The corresponding design for the Work Supporter

is shown in Figure A.87.

To specify the entire ribbon (buttons, ticker and the individual ribbon categories), the Aggregated Work

Supporter in Figure 3.11 is used.
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i Use Ribbon Supporter

;]; Use Ribbon
\

Use Ribbon Ticker Supporter Use Ribbon Content Supporter

Figure 3.11 — FLUIDE-A specification of an Aggregated Work Supporter for the Use Ribbon task

An Aggregated Work Supporter must add exactly one task (possibly with a Task Supporter) on the level
above the member supporters. The supporter in Figure 3.11 couples the ribbon contents (Figure 3.10) with
the Work Supporter for the ribbon ticker. The corresponding design is shown in Figure A.90.

The map part of MASTER in FLUIDE-A is specified using a number of Basic and Aggregated Content
Presenters, a Task Supporter, and a Basic Work Supporter (presented in Appendix A). To specify the
coupling of the ribbon and the map, a Category Manager is used. A Category Manager may aggregate both
Content Presenters and Work Supporters. The Master Category Manager (shown in Figure A.94) aggregates a
Basic and an Aggregated Work Supporter. The corresponding design is shown in Figure 3.12.

— 0o
CM = A_ DD Master Category Manager Design ’( ! E
«Combined Map and Ribbon View» 00
All MASTER contents view A
m— = \gg
= B4 ™~B=5% *EEEs
Use Map Supporter Design Use Ribbon Supporter Design

Figure 3.12 — FLUIDE-D specification of the MASTER user interface

Figure 3.12 uses a domain-specific content integration view which puts together one design containing a Map
View with another design containing a Ribbon View, together making up a complete user interface with the
map and the ribbon working together. All designs having design children exploit the sum of styles and
modality/platforms of their children (and their children recursively).

3.2 The Resource Manager Application

The Resource Manager is a smartphone application supporting personnel in the field by managing locations
as well as receiving and responding to task allocations. Figure 3.13 shows two of the user interfaces it
consists of.
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Task Request:
Put up road block alongside
Risavika Terminal building.

<More detailed task description>

Figure 3.13 — Two example Resource Manager user interfaces

The Content Presenters or Task Supporters specifying the user interfaces of the Resource Manager are
presented in Appendix A. In this section, we only show the Work Supporter in Figure 3.14.

T | Perform Work in the Field Supporter
Perform Work in the Field
™ | |E| — Use Map Manage Tasks
Use Map
[ |
Receive Task >> Perform
Request Task
T S —
TS | Decline | | TS |
Receive Task Request Task Decline Task

Figure 3.14 — FLUIDE-A specification of the Basic Work Supporter Perform Work in the Field

It uses a more complex task model than the Work Supporter shown for the MASTER application (Figure
3.10). There are four levels in the task model in the Work Supporter, and four of the nine tasks have connected
Task Supporters. The task model contains some operators (using the same symbols and precedence rulesas CTT
[21]): ">>" indicates sequence in task performance, while "[]" indicates a choice between tasks. No operator
means that the tasks may be performed in an arbitrary sequence, including in parallel. The corresponding

design is shown in Figure 3.15.
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- :: . @ ﬁ Perform Work in the Field Supporter Design E@ E
Perform Work in the Field a
: 7 =1V oo||
7 a— 7 OA
=, 54 |G| =L B4 |G
Use Map Design - Icons for map View Tasks Design
: 7 7
HAS o\ || B 4
Receive Task Request Design Decline Task Design

Figure 3.15 - FLUIDE-D specification of a Basic Work Supporter Design for the Basic Work
Supporter in Figure 3.14

This Work Supporter Design utilizes a decorational view specifying that the child designs are a set of loosely
connected windows (or full screen dialogs on a mobile device). The close icon indicates that windows are
used, while the stacking look is used to indicate that the view contains a number of windows. The child Task
Supporter Designs correspond to the children of the Work Supporter shown in Figure 3.14. Note also that the
design uses touch-based mobile device modality/platform.

3.3 The eTriage Application

The eTriage application supports personnel in the field triaging* victims. The user interface giving an
overview of victims already triaged is shown in Figure 3.16.

Figure 3.16 — Map based user interface giving an overview of triaged victims

4 Triage is the process of determining the priority of patients' treatments based on the severity of their condition.
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The user interface employed when triaging a single victim or looking at the details for a victim already
triaged is shown in Figure 3.17.

Triage at 18:29:19 by Dr. Cooper

Pulse: 48
BP: 180/110

Respiration: 8

Traumatic brain injury

Figure 3.17 — User interface for managing details about a triaged victim

The content managed by these user interfaces are covered by the FLUIDE-A Basic Content Presenter Victims
Presenter shown in Figure 3.4. The FLUIDE-D specification of Figure 3.16 is shown in Figure 3.18.

= f&wctims Presenter Design — E@ EI
2 Victims map
e[ E|
* . oo '? .‘!t Eﬂ
«Map Icons View» OA _ — -
Victims Status and Location view "~ o /| Victims Presenter Design -
I//f’?? / Victims 3D map
Map Mode Camera View }~ | ¥
Point Victim QI; A
. 0.*|id RS
coordinates 1 medical description o~/ —
AN ) \ - g E ]
NE g il I
. . ~ 7 Victim Presenter Design —
Triage Catego Triage
& gory 0.* g Medical details
name 1
colour
Center Map Projector View

Figure 3.18 — FLUIDE-D specification of the user interface in Figure 3.16

The design in Figure 3.18 uses a map-based user interface style, shown by the icon on the left side in the
header. It contains one Map Icons View, which is a domain-specific content view type. The model pattern
must contain one entity (possibly with subtypes) that has a relation to a location entity (providing a point). It
may also include related entities, as long as the cardinality on the side of the related entity which is presented
is one. It presents a number of instances of the presented entities as icons on a map. If the presenter design

PROJECT NO. REPORT NO. VERSION
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using this type of view is member of a Map View (a domain-specific content integration view), either
directly or one or more times among its parents, the icons are shown on the map provided by the Map View
highest up in the hierarchy. If a Map Icons View does not have a parent providing a Map View, it will
provide its own map. Three of the buttons inside the views are property values of the view, the fourth (the
button labelled "Camera View") is a button providing navigation. The presenter design shown in Figure 3.18
also specifies the intended dialog navigation to take place when an icon on the map is tapped. It is shown as
a dashed-lined arrow with a growing size. The type of dialog navigation (in this case open) is shown as text
on the arrow. The small end indicates which element of the user interface that triggers the dialog navigation.
The point of the arrow identifies the target. The target of one of the dialog navigation specifications is a
representation of the presenter design shown in Figure 3.19.

A FLUIDE-D specification of Figure 3.17 is shown in Figure 3.19.

E%a:l E Victim Presenter Design — Medical details E:'@
/I — T
Tn Back
7 (e‘\“(/\ 7 .
T 1 «Single Instance View» Victim heading oo
oA
Triage Triager
0..*
date 1| name
time position
—_——— ya N —
' |
oo
Il * «Body Parts oA 1 | «Single Instance View» DDA I
: Visualization View» Victim details |
Injured body parts [
! vieim [ E | |!
| Affected body part I
I id I
: name name |
| age |
gender |
' |
| pulse |
| blood pressure I
I respiration |
L _ < S|
1 «Single Instance View» Victim diagnosis BF]A
vicim |
medical description
1 «Single Instance View» Triage category BF]A
Triage Category
name
colour
Y

Figure 3.19 — FLUIDE-D specification of user interface in Figure 3.17
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The design in Figure 3.19 puts together five content views using a number of layout manager views (the
designs used in MASTER leave most of the layout to the content and content integration views). Layout
manager views are not given names, and are shown using dashed lines (to indicate that they are usually not
visible). The arrows on the dashed line specify whether the children are organized horizontally or vertically.
Four of the content views used are Single Instance Views, a generic content view type for presenting one
instance at a time of a single entity. The presenter design also uses the domain-specific Body Parts
Visualization View, which presents multiple instances together graphically. The presenter design also
contains a button for navigating back to the dialog from which the Medical details was opened using the
"return” type of dialog navigation.

4 Discussion

As a result of the case study we have obtained three specifications — one for each application. In the
following, we discuss the suitability of the FLUIDE languages by a careful inspection of these specifications
as available in Appendix A. To structure the discussion we have formulated the following six research
guestions:

To what extent were we able to successfully express the three applications?
To what extent are the specifications comprehensible to third parties?

Are there common patterns/differences between the three specifications?
Which constructs functioned well; which constructs functioned less so?
Are both languages needed or should they be integrated into one?

To what extent do the specifications scale?

S e

When conducting the assessment, we have put emphasis on dealing with the challenges related to the fact
that the assessment was performed by the researchers that have developed the FLUIDE Framework. Firstly,
these challenges were addressed by formulating research questions that were possible to address solely by
assessing the specifications and the corresponding user interfaces. Secondly, the discussions addressing the
research questions are to a large extent based on quantitative data obtained by careful analyses of the
specifications and the user interfaces they specify. We claim that both these measures have contributed to an
objective assessment with comparable conclusions to a possible outcome of an assessment performed by
other researchers.

4.1 To what extent were we able to successfully express the three applications?

We were able to fully describe all three applications. In doing this, we met no major obstacles. We claim that
the specifications of the three applications contain sufficient information for the target user interfaces to be
schematically deducible from them. To support this claim, we use two examples to show how all the
different parts of a target user interface are reflected in the corresponding specification: In Figure 4.1 we
show where the different parts of the user interface in Figure 3.2 are specified.
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Figure 4.1 — Where the parts of the user interface in Figure 3.2 are specified

In Figure 4.2 we show the correspondence between the elements in the user interface in Figure 3.17 and
elements in its FLUIDE-D specification (Figure 3.19).

|:E| Victim Presenter Design ~ Medical details l& l = Annotations

e
T 1 «Single Instance View» Victim heading 1]

Triage Triager
0.*

date 1| name
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*[  «Badyparts 33| | 1 | «single nstanceviews 22
izati Victim detais

Viewn»
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|______!_________,

1 «Single Instance Viewn Victim diagnosis oo
Vidim I S 7}
MEIcS deS N | Traumatic brain injury

1 «Single Instance Viewn Triage category oo
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Figure 4.2 — Connections between the user interface in Figure 3.17 and its specification

4.2 To what extent are the specifications comprehensible to third parties?

The fact that the model fragment are expressed using known modelling languages gives systems developers
(and end users) knowing UML class models and task models a head start. Also, as can be seen in the
presentation of the case, the powerful constructs in the languages — particularly the view constructs — make
the specifications fairly simple.

The naming of the different content and content integration views are made to highlight which kind of user
interface pattern they support and how they are used. To add to this, the decorations on the FLUIDE-D
specifications give comprehensive and understandable information about style, modality and platform in a
compact manner. These observations are supported by an experiment using another case [19].
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4.3 Are there common patterns/differences between the three specifications?

The three applications all support emergency responders, and they manage overlapping information. They
have many commonalities, but they also vary regarding number of user interfaces, their complexity, style,
platform, modality, and whether they are data or task oriented. The number of user interfaces is reflected in
which interactor construct that are used. MASTER and Resource Manager use all constructs, while eTriage
having few user interfaces only use the Content Presenter and Category Manager (Design) constructs. As
Resource Manager and eTriage only manage one category of information each, while MASTER manages
five, there is only one Content Presenter instance in the FLUIDE-A specifications of Resource Manager and
eTriage respectively, while there are 20 such instances in the FLUIDE-A specification of MASTER.

MASTER is data-oriented and puts few restrictions on the sequence in which the different parts are to be
used. Resource Manager is task oriented with a natural sequences in which the different user interfaces are
used to solve specific tasks. This difference is reflected in the task models in the Work Supporters in their
specifications. The task models in the Work Supporters in MASTER (like the one in Figure 3.10) are quite
simple, while the task model in the Work Supporter in Resource Manager (Figure 3.14) is more complex,
containing operators to specify the expected sequence the user interfaces are to be used.

4.4 Which constructs functioned well; which constructs functioned less so?

All the interactor constructs in FLUIDE-A and all interactor design constructs in FLUIDE-D are used in the
case. In the case description, examples are given for all the interactor (design) constructs, either the
FLUIDE-A, the FLUIDE-D, or both variants. Based on this, we may conclude that the interactor (design)
constructs match the needs of the case. All sub constructs (construct that may only be used as part of an
interactor instance) except one match the needs of the case. The annotation sub construct is not used in any
of the Work Supporters. This may be an indication that annotations are not very useful for this construct.

All the four view types in FLUIDE-D are used in the case, and the distribution between them reflects
characteristics of the case. Content views may be further divided into domain-specific and generic ones. The
domain-specific ones are more used than the generic ones, although one of the generic ones (Single Instance
View) is among the individual view constructs used most often. These findings indicate that having a library
combining domain-specific and generic view types is useful in an emergency response case.

4.5 Are both languages needed or should they be integrated into one?

The main rationale for having the traditional split AUl and CUI [4] in the FLUIDE languages is to support
development across platforms, styles, modalities and even applications, by having the common parts of the
specifications expressed in FLUIDE-A and the more specific parts expressed in FLUIDE-D, among other to
avoid redundant specifications. This split works well for the Content Presenters. The quantitative analysis
shows that 57% of the interactor instances in the specification are Content Presenters. All these instances are
used as basis for at least two designs, and there are on average 3.1 designs for each instance of Basic Content
Presenter. The most versatile (among them the Victims Presenter in Figure 3.4) are used as a basis for as
much as six designs. Approximately a third of the Basic Content Presenters are used as the basis for
presenter designs in two different applications, showing that our aim of using FLUIDE-A specifications
across applications is achievable. Furthermore, there is one Basic Content Presenter (the Victims Presenter in
Figure 3.4) that is used as basis for presenter designs exploiting all four styles used in the case (ribbons,
tabular, maps and forms).

All the instances of the other interactor constructs are used by exactly one interactor design instance. The
main explanation for this finding is that the tasks and task models tend to be more specialized than the
concept models, indicating that the Task Supporters and Work Supporters in the FLUIDE-A specifications,
although intended to be abstract, will naturally be specific for one (part of) a user interface on a given



SINTEF

platform. This is in line with the findings of for example Clerckx et al. [5]. This shows that the split between
FLUIDE-A and FLUIDE-D is important and successful for Content Presenters, but not important for the
other constructs. As the Content Presenters represent more than half the interactor instances in the case,
keeping the split for this construct seems advisable. An option would be to merge the languages for the other
constructs, but this would violate the symmetry between the languages. Thus, our conclusion is that although
the case has shown that the split is not important for all the constructs, we find the benefits from keeping the
split higher than the disadvantages of having the split only for some constructs.

4.6 To what extent do the specifications scale?

The main means for specifying user interfaces of different size and complexity in FLUIDE is the aggregation
mechanisms in the languages. They enable splitting the specification of large and/or complex user interfaces
into smaller, manageable pieces through reusing lower level interactor (design) instances in higher level
ones. Such mechanisms are available both in FLUIDE-A and FLUIDE-D. Through these mechanisms, it is
possible to keep each interactor instance on a reasonable size. The specifications show that all the main
aggregation mechanisms are used, and that each time an aggregation mechanism is used, a limited number of
instances are aggregated (but usually more than one). This makes the specifications simple and manageable,
and is a natural consequence of having four levels of interactor constructs, of which two may be used
recursively. The most complex interactor (design) instances are included in the case description (Figure 3.4
for FLUIDE-A and Figure 3.19 for FLUIDE-D). Both these are of reasonable size.

5 Related work

There are quite a few languages and approaches supporting model-based user interface development [12]. As
shown in the introduction, neither some of the most influential of these [9, 14, 22] nor OMG's IFML
standard [3] meet all the requirement we have identified. In particular, none of the assessed approaches meet
the requirement of having compound building blocks. UsiXML, MARIA, CAP3 [25] and RBUIS [2] build
on or relates to the CAMELEON Framework [4], which depicts a close connection between AUIs and
concept and task models. Despite this, neither of these embed such models, including their structure, as part
of specifications. In UsiXML, the language supports specification of such models, but the connection to the
AUI is through graph transformations. In MARIA, elements from concept models are referred in the AUI, as
are operators from task models. CAP3 have explicit relations to task models in the AUIs, but use this mainly
to specify behaviour, not for aggregation as we do. RBUIS keeps the connection to task models, even at run-
time where these models are used as the basis for simplification of layout and features to roles,
operationalized through adaptation of the CUIs. The AUIs are also used in this process, which enables fine-
grained adaptations that are difficult to include in specifications. Our adaptations to roles are more coarse-
grained, and based on the task models at design-time. Adaptation at run-time is partly focused on keeping the
context of use in user interfaces on different devices, and partly on adaptations to changes in the external
context. In realizing the latter, the approach used in RBUIS will be considered. We use the concept
interactor in a similar way as it is used in the CAMELEON Framework, MARIA, CAP3 and Tretteberg’s
work [24].

The graphical syntax we use in FLUIDE-D is inspired by the way Canonical Abstract Prototypes [6] embed
abstract interactors in an abstract layout, but it also differs significantly through our use of views and model
element instead of containers and simple user interface elements. Our view constructs rely on combining and
coupling user interface patterns and model patterns. Using user interface patterns in user interface
development approaches is not uncommon. Ahmed and Ashraf [1] use patterns extensively, but focus on task
and user interface patterns. Lin and Landay [10] also use user interface patterns in their cross-device
development tool, but they rely on correspondence between CUI elements on different platforms rather than
abstractions. In MyUI, Peissner et al. [23] make extensive use of patterns combined with state charts for their
AUI. In addition to user interface patterns, they use patterns for categorizing devices, user groups, user
interface elements, as well as adaptation to these. They do not apply model patterns. Vanderdonckt and
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Simarro [27] support patterns both for domain and user interface models, but do not combine them. Using
model patterns as part of model-based user interface development is not very common. Tratteberg [24] uses
such patterns as part of his languages, but does not apply it to a view mechanism in the CUIs. The
transformation mechanism presented in [15] also uses model patterns.

6 Conclusions and Future Research

We have presented the FLUIDE Framework supporting development of flexible user interfaces for
emergency response applications through a component-based approach. The framework contains the
FLUIDE Specification Languages with a unique combination of feature. The languages provide compound
building blocks, which for AUlIs enables common specifications across platforms and modalities with large
differences, and for CUls enables compact specifications of advanced user interfaces, including user
interfaces where the layout is depending on instances at run-time. The compound building blocks are made
versatile by supporting model patterns, and provides a library of user interface patterns that are particularly
useful in the emergency response domain. The specifications embed domain model (concept and task
models), including their structure, enabling reflection to support composition and adaptation, as well as
traceability to support roundtrip engineering.

We have assessed the FLUIDE specification languages by specifying three existing emergency response
applications. The experience from using the FLUIDE languages for specifying the case indicates that they
are well suited for specifying user interfaces in applications supporting emergency responders working at the
incident site. More precisely, we were able to fully describe all the three applications without meeting any
major obstacles. Moreover, we have argued that the specifications contain sufficient information for the
target user interfaces to be schematically deducible. We have tried to highlight that the specifications are
comprehensible to third parties because they use known modelling style, have powerful constructs making
the specifications fairly simple, yet carrying comprehensive information about the user interface being
specified.

The commonalities and the variations between the three applications are well reflected in the three
specifications, both with respect to which constructs that are used, and level of details in the specifications.
The specifications contain occurrences of all the interactor and interactor design constructs. All these, as well
as most of their sub constructs, including the view types, were used as expected and intended. The case
indicates that annotations on Work Supporters are probably not needed. We experienced that having a library
combining domain-specific and generic view types is useful when specifying emergency response user
interfaces.

The specification includes a set of very versatile Content Presenters, working across both styles, modalities
and applications. Even though the other construct proved less versatile, this shows that the split between
FLUIDE-A and FLUIDE-D works, as the Content Presenters represent more than half the interactor
instances in the case. The specifications scale very well because the reuse mechanisms are extensively used
in the case, both on construct and instance level, contributing to keeping the specifications simple. The case
also shows that the complexity of the target user interfaces is well reflected in the complexity of the FLUIDE
specifications.

Among our planned future research is to complement the framework, including tool support and adaptation
mechanisms.
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Appendix A - Complete Specification of the Case

This appendix contains the full description of the three applications and the corresponding FLUIDE
specifications.

A.1 The MASTER Application

The MASTER application consists of a large map display where the map is augmented with information
overlays (icons and other visual representations) with relevant information for the emergency response at
hand. This information may be divided into different categories [17]. Figure A.1 shows a picture of slightly
different version of the MASTER application running on a PixelSense table.

Figure A.1 - MASTER application running on the PixelSense table

Figure A.2 shows a schematic view the main map-based user interface.



SINTEF

! ResQ Staur
o =
|

- )
L B= N
‘5} A -
b D Fjord Line m L
5% ?

PS5 g

& L
2

Resq m

John Dahle
Skipshandel AS o

% D
<»
| & 14@ 24819 | ® 6 @ 4@ 9| A Industry fire - Explosion - Gas leak A SA3A2 |
™ ¥ Y- Y= YA
| > = Major ri
re e I\
| ® Police: 24 L X3 Explosion £
S Heuniii 19 Os Gas leak Mento Holding AS = -“‘ffz’\?
Incident Response  Resources Victims Risks O ﬂ

Figure A.2 — Main map user interface for the MASTER application

All information overlays on the map belong to one of five categories. In addition to the information overlays
on the map, the user interface includes a ribbon (at the bottom left in Figure A.2) showing the information
elements in the overlays grouped by these categories, which are further divided into sub categories. On the
top level, the ribbon contains a set of buttons for accessing the information in each category, as well as a
ticker showing summary information — as illustrated in Figure A.3.

| R 149 248819 | 6 @ 4@ 9] A Industry fire - Explosion - Gas leak A S5A3A2] ..
A —

“‘l #% Fire: 14 - 6 / Major risks
‘ v / Industry fire
¥ Police: 24 @ Erllssen

* Health: 19 Og9 Gas leak

Incident Response Resources Victims Risks

Figure A.3 — Ribbon showing the ticker and the top level buttons with summary information

Below we present the each of these categories, including the target user interface and the corresponding
FLUIDE-A and FLUIDE-D specifications. After that, we present the FLUIDE-A and FLUIDE-D
specifications for the ribbon itself (Figure A.3), the map part (Figure A.2), as well as how the ribbon and the
map parts of the user interface are coupled.

PROJECT NO. REPORT NO. VERSION
90B261 A26920 Final 26 of 100
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A.1.1 Incident category

The ribbon for the incident category is shown in Figure A.4. As for the other ribbon category presentations, it
contains some overview information at the left and icons for each of the sub categories in a horizontal
scrollable view on the right. Each icon in the ribbon represents some information element from the incident
overlay on the map. Each icon in a sub category in the ribbon is also shown on the map (although it may not
be visible in the current map extent). The white areas under the icons are placeholders for labels on the icons.
The plus icons represent functionality for adding elements of the given sub category (by dragging the plus
icon and dropping it on the map).

Situation report involvedobjects

Incident Around 0sooa

propane truck

T "1 explodes resulting in
| subsequent explosions
»! in the same area. This
results in massive
injuries (at least 20

Scene of Incident
Involved objects
Involved persons

major burning injuries)
and |leakage of oil and
gas.

Figure A.4 — Ribbon content for the incident category

A.1.1.1 FLUIDE-A specifications of the Incident category

Figure A.5 to Figure A.10 show how the user interface in Figure A.4 may be specified in FLUIDE-A. Except
for the Incident Presenter (Figure A.5) and Incident Category Presenter (Figure A.10), all the FLUIDE-A
specifications also apply to the map overlay for this category.

%‘j Incident Presenter E

. Incident d;
Icon: m description

date
time

0.*
1

Area

Location <_|

geometry

Figure A.5 - FLUIDE-A specification of the overview information shown at the left in Figure A.4

The outer border of a FLUIDE-A specification indicates an instance of one of the main constructs in the
language. Which construct is determined by the symbol in the top left corner. The symbol shown in Figure
A.5 denotes that a Content Presenter is being specified. The symbol in the top right corner indicates whether
the presenter is basic or aggregated. The symbol shown in Figure A.5 denotes a basic presenter. The symbol
for aggregated presenter is shown in Figure A.10. The name of the interactor instance is given in the heading
of the specification.
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The content part of the specification contains the connected concept model fragment associated with the
presenter. This part of the specification is expressed in standard UML class model notation, except for the
anchor symbol, which indicate which of the entities in the model fragment that act as the anchor for the
model. The purpose and role of the anchors are explained in [20]. The UML class model comment construct
is used to express user interface annotations to different parts of the associated model. The position in which
the comment is attached denotes which part of the model the annotation applies to. The annotation specified
in Figure A.5 expresses which icon that should be used to visualize instances of the entity Incident.

Annotations may also be attached to attributes and relations.

%‘j Scene of Incident Presenter

]

secure distance

|C|"017n$1 ﬁ( Scene of Incident d;

0.1

1

Location

i

Point

coordinates

Area

geometry

Figure A.6 - FLUIDE-A specification of the Scene of Incident sub category

The annotation on the Scene of Incident entity that is part of the Scene of Incident Presenter in Figure A.6

indicates that two different icons may be used to visualize instances of this entity.
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%‘j ‘ Involved Objects Presenter
Point o Involved Object :b |
coordinates | 1 responsible person
Icon:
Location | | L4
d Involved Vehicle Involved Ship Involved Building
y reg. number / reg. number address
brand /| type numb. of floors

’ N model / Llengtho numb. of inhab.

Label:
Icons: «length in

feet»

Icons:

Figure A.7 - FLUIDE-A specification of the Involved Objects sub category

The Involved Objects Presenter in Figure A.7 includes an annotation with the content 'Label: "length in
. This annotation applies to the length attribute of the Involved Ship entity. Also note that each of the

sub types of the entity Involved Object are annotated with different sets of icons.

feet

Involved Persons Presenter

Involved Person

Icon:
name
status
O *

1

Point

coordinates

Location

Figure A.8 - FLUIDE-A specification of the Involved Persons sub category
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%D Media Items Presenter E
Point - Media Item :I; |
coordinates 1 source Format:
<7 timestamp o------—- 77| <date —time>
Location
Picture Video

Icon: <thumbnai}%

Figure A.9 - FLUIDE-A specification of the Media sub category

The Media Items Presenter shown in Figure A.9 includes three annotations. Two of these use the key word
<thumbnail>, which denotes that instead of a fixed icon, a thumbnail of the Picture or Video should be used
instead. For the entity Video, the annotation also includes a default icon which should be used in case a
thumbnail is not available. The annotation on the attribute timestamp of the entity Media Item specifies that
the date part of the timestamp should be presented before the time part. How the actual date and time parts

should be formatted is not specified.

%‘j‘ Incident Category Presenter
:1; Incident Presenter
1
o . (S ]
Involved Persons Presenter Scene of Incident Presenter
S5 | = O
Media Items Presenter Involved Objects Presenter

Figure A.10 - FLUIDE-A specification of the Incident Category
(i.e. the whole user interface shown in Figure A.4)

Unlike the specifications in Figure A.5 - Figure A.9 (which all are Basic Content Presenters), the Incident
Category Presenter specified in Figure A.10 is an Aggregated Content Presenter. This is indicated by the
symbol in the top right corner.
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The content part of an aggregated presenter does not contain a UML class model, but rather references to
other content presenters. The specifications include only the border parts of the presenters that are part of the
aggregated one. The names are shown inside the borders instead of in the heading to pinpoint that they
represent other presenters. The anchor symbol indicates which of the child presenter the aggregated one
inherits the anchor from. The relations between the child presenters specify presenter relations [20].
Aggregated presenters may not contain additional annotations.

A.1.1.2 FLUIDE-D specifications of the Incident category — Ribbon content

Figure A.11 to Figure A.16 show how the user interface for the ribbon content for the incident category
(Figure A.4) may be specified in FLUIDE-D. These specifications only apply to the ribbon part of the user
interface.

—]
—1
—1

4

Incident Presenter Design

=

«Ribbon Category Overview View» g %"
Incident view

Es Incident :b

N description

am ]

Figure A.11 - FLUIDE-D specification of the overview information shown at the left in Figure A.4
(corresponding FLUIDE-A specification is shown in Figure A.5)

The outer border of a FLUDE-D specification is built along the same lines as the FLUIDE-A specifications,
but contains additional information. The symbols in the top left corner are the same as in FLUIDE-A except
that a “window” frame is added around the FLUIDE-A symbols to indicate that the specification is closer to
a final user interface. The symbol shown in Figure A.11 denotes that a Content Presenter Design is being
specified. The symbols in the top right corner are the same as in FLUIDE-A.

The heading part of a FLUIDE-D specification has two additional symbol types. To the right of the construct
symbol, one or more symbols are used to indicate which user interface style(s) that the design exploits. The
symbol shown in Figure A.11 denotes that the design is forms-based. To the left of the basic/aggregated
symbol, one or more symbols are used to indicate which modalities and/or platform(s) the design is targeted
at. The symbols shown in Figure A.11 denote that the design is for a standard PC and table top using a visual
presentation and mouse or touch interaction. The name in header part of the outer border specifies the name
of the interactor design instance being specified (in this case the name of the Basic Content Presenter
Design). The name is also used to connect the FLUIDE-D specification to the FLUIDE-A specification it is a
refinement of. The name of a FLUIDE-D specification should be the same as the FLUIDE-A specification
with the word “Design” added to it. As there may be more than one FLUIDE-D specification for each
FLUIDE-A specification, an additional name may be added, concatenated with a dash or separated by a line
break. The design shown in Figure A.11 does not exploit this option.

The content part contains the views that constitute the design. There are four main types of views, i.e. layout
manager view, decorational view, content view and content integration view. The view shown in Figure A.11
iS a content view, i.e. a view that presents instances of one or more entities. Content views are shown as a
solid rectangle with the UML stereotype notation to denote the view type and the name of the view instance.
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At the top left of a content view, a “1” or “*” is used to denote whether the view presents one or a number of
instances of the anchor entity. This is usually given by the content view type, but is anyway included to make
the semantics of the content view type explicit, and thus enhance the readability of the specifications. At the
top right of all view types except layout manager views, the layout method of the view instance is shown.
The view shown in Figure A.11 uses automatic layout (given by the “A” in the layout symbol).

The content view type Ribbon Category Overview View used in Figure A.11 is a domain-specific content
view type for presenting the left side of a ribbon category. As all content views, it imposes restrictions on the
model fragment it may present, expressed in FLUIDE-D as a model pattern. The view shown in Figure A.11
requires a single entity (Incident) as its model pattern. The icons shown on the left hand side of the view are
property setting for the view. In the view in Figure A.11, the icons specify that it should be possible to open
lists and table presentations, to perform search, and to navigate to the top level of the ribbon (the home
button). The label is automatically set from the name of the entity anchor, and the incident icon is obtain
from the icon annotation on the Incident entity in the FLUIDE-A specification (Figure A.5).

0og . .
%"j Eain Scene of Incident Presenter Design Qf g

[im|
* «Ribbon Sub Category Single Entity View» 0OA
Scene of Incident view
3 j+
g Scene of Incident d;
ES]
Q
c
Q
(8]
(7]
\

Figure A.12 - FLUIDE-D specification of the Scene of Incident sub category
(corresponding FLUIDE-A specification is shown in Figure A.6)

The presenter design in Figure A.12 is icon based, which is indicated in the user interface style icon in the
heading. It contains one Ribbon Sub Category Single Entity View. It is a “sibling type” to Ribbon Category
Overview View used in the specification in Figure A.11. It is one of two domain-specific content view type
for presenting one sub category of a ribbon category. It presents a number of instances (indicated by the “*”
in the top left of the view) of one entity as grid or table of icons. The text on the left border of the view
(Scene of Incident) is a property specifying the label to be used for the sub category. For the specification in
Figure A.12, this setting is redundant, as the default value for the label is the name of the entity anchor.
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==

N7,

Involved Vehicle
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Involved Building

reg. number

name

address

Figure A.13 - FLUIDE-D specification of the Involved Objects sub category
(corresponding FLUIDE-A specification is shown in Figure A.7)

The presenter design in Figure A.13 contains one Ribbon Sub Category Single Entity with Sub Types View.
It is a “sibling type” to Ribbon Sub Category Single Entity View and Ribbon Category Overview View used
in the specification in Figure A.12 and Figure A.11. It is the second domain-specific content view type for
presenting one sub category of a ribbon category. It presents a number of instances of one entity as grid or
table of icons. The difference compared to Ribbon Sub Category Single Entity View is that the entity may
have sub types displayed using different icons (typically one column per sub type). The text on the left
border of the view (Involved Objects) is needed as the entity anchor has a different name.

D%*j 50 Involved Persons Presenter Design .f E

)

*

r Involved persons

0o
«Ribbon Sub Category Single Entity View» OA
Involved Persons view

Involved Person

$

name

Figure A.14 - FLUIDE-D specification of the Involved Persons sub category
(corresponding FLUIDE-A specification is shown in Figure A.8)
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Media items view
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3 Media Item j;
=

i

\ \
Video

Picture

Figure A.15 - FLUIDE-D specification of the Media Items sub category
(corresponding FLUIDE-A specification is shown in Figure A.9)

The specifications in Figure A.14 and Figure A.15 do not exploit any additional parts of FLUIDE-D.

‘g %DDDD Incident Category Presenter Design ‘ﬁ‘g‘
<sub category in focus> oo
«Ribbon Category View» Incident Category view
S I S SR ' S S [ ESER [
3  Incident Scene of Incident | | Involved Objects | Involved Persons Media Items
Presenter Design Presenter Design || Presenter Design || Presenter Design || Presenter Design

Figure A.16 - FLUIDE-D specification of the Incident Category
(i.e. the whole user interface in Figure A.4)
(corresponding FLUIDE-A specification is shown in Figure A.10)

Unlike the specifications in Figure A.11 - Figure A.15 (which all are Basic Content Presenter Designs), the
Incident Category Presenter Design specified in Figure A.16 is an Aggregated Content Presenter Design. As
for Aggregated Content Presenters, this is indicated by the symbol in the top right corner. The specification
includes only the border parts of the child presenter designs. To pinpoint that the symbols represent another
presenter design (more precisely, that it is a presenter design view), the names are shown inside the borders
instead of in the heading. The anchor symbol indicates which of the member presenter design the aggregated
one inherits the anchor from. As the presenter designs that are member of the aggregated presenter use
different user interface styles, the aggregated presenter supports the sum of these. Thus, there are two user
interface style icons in the left part of the heading (forms and icon based).

The presenter design in Figure A.16 contains one Ribbon Category View, which is a domain-specific content
integration view. Content integration views integrate related content from different presenter designs.
Content integration views require that their member presenter designs use specific content or content
integration views. Ribbon Category Views have two slots. The slot to the left of the vertical line may only
aggregate exactly one presenter design containing a Ribbon Category Overview View. The right hand slot
may aggregate any number of Ribbon Sub Category Single Entity Views and/or Ribbon Sub Category Single
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Entity with Sub Types Views, or one single Ribbon Sub Categories Categorized Single Entity View or
Ribbon Sub Categories Categorized Single Entity with Sub Types View. The label property ("<sub category
in focus>") uses a dynamic value.

A.1.1.3 FLUIDE-D specifications of the Incident category — Map overlays

Figure A.17 to Figure A.21 show how the user interface for map overlays (Figure A.2) for the incident
category may be specified in FLUIDE-D.

=|| 3|, 48 |Scene of Incident Presenter Design | #uy g
% -& Icons for map
* «Map icons with Details Dialogs View» S %
Scene of Incident Map view
\‘b Scene of Incident 0.1 Point
secure distance 1| coordinates

Figure A.17 - FLUIDE-D specification of map overlays for the Scene of Incident sub category
(corresponding FLUIDE-A specification is shown in Figure A.6)

The presenter design in Figure A.17 applies a combined forms and map based user interface style, shown by
the icons on the left side in header. It contains one Map Icons with Details Dialog View. This is a domain-
specific content view type. The model pattern must contain one entity (possibly with subtypes) that has an
association to a location entity (providing a point). It may also include related entities, as long as the
cardinality on the side of the related entity is one. It presents a number of instances (specified by the “*” in
the top left of the view) of the presented entities as icons on a map. In addition to providing the icons, the
view type also provides forms based presentations of the instances represented by the icons in pop-up
windows. These windows use automatic layout and present the attributes provided in the entity presented, as
well as any one-related entities that are included in the model fragment (except for the entity providing the
location).

If the presenter design using this type of view is member of a Map View content integration view (either
directly or one or more times among its parents), the icons are shown on the map provided by the Map View
highest up in the hierarchy. If a Map Icons with Details Dialog View does not have a parent providing a Map
View, it will provide its own map.

The name of the presenter design is the name of the presenter it refines with an additional name added (Icons
for map). This is needed to distinguish it from the presenter design that is specified for the same presenter as
part of the ribbon specification (Figure A.12).
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Figure A.18 - FLUIDE-D specification of map overlays for the Involved Objects sub category
(corresponding FLUIDE-A specification is shown in Figure A.7)

In the presenter design in Figure A.18, the entity to show as icons on the map has sub classes, visualized
using different icons.

= = fs.ﬂ Involved Persons Presenter Design | <y g
S -‘* Icons for map
oo
* «Map icons with Details Dialogs View» 0OA

Involved Persons Map view

\‘I; Involved Person Point

0..*

name 1
status

coordinates

Figure A.19 - FLUIDE-D specification of map overlays for the Involved Persons sub category
(corresponding FLUIDE-A specification is shown in Figure A.8)
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Figure A.20 - FLUIDE-D specification of map overlays for the Media Items sub category
(corresponding FLUIDE-A specification is shown in Figure A.9)

| —
E%'j = :& Incident Category Presenter Design — Icons for map ’f g 5
«Map View» Incident Category Map view S %
4 [~= 4] [~=
* [ * [—
ElS N e T
Scene of Incident Presenter Design Involved Persons Presenter Design
Icons for map Icons for map
S -4 ~=
* [ * [—
=,.54 B Z.54 ™=
Involved Objects Presenter Design Media Items Presenter Design
Icons for map Icons for map

Figure A.21 - FLUIDE-D specification of map overlays for the Incident Category
(corresponding FLUIDE-A specification is shown in Figure A.10)

The presenter design in Figure A.21 is an aggregated presenter design. It contains one view, which is a Map
View type content integration view. It may have any number of presenter designs as members as long as
these exploit other Map Views, Map Icons View, Map Icons with Details Dialog View or Map Outline View.
A presenter design using a Map View may itself be member of a Map View (in any number of levels). As
explained above, the presenter design having a Map View highest in the hierarchy provides the actual map
on which all the content is presented.
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It should also be noted that none of the member presenter designs contains the anchor of the associated
model fragment (shown in the corresponding FLUIDE-A specification). This cause no problems, as the
information about the anchor, which is used to determine which instances that will be shown on the map, is
part of the corresponding FLUIDE-A specification which is available when needed.

A.1.2 Response category
The ribbon for the response category is shown in Figure A.22.
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Figure A.22 — Ribbon content for the response category

As both the FLUIDE-A and FLUIDE-D specifications are similar to the corresponding specifications for the
Incident category, there are few or no comments and explanations to the specifications.

A.1.2.1 FLUIDE-A specifications of the Response category

Figure A.23 to Figure A.27 show how this user interface may be specified in FLUIDE-A. Except for the
Response Presenter (Figure A.23) and Response Category Presenter (Figure A.27), all these FLUIDE-A
specification also apply to the map overlay for this category.

%D Response presenter E
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Figure A.23 - FLUIDE-A specification of the overview information shown at the left in Figure A.22
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Figure A.24 - FLUIDE-A specification of the Local Bases sub category

]

Zones Presenter

Category 0% Zone d;
name 1 category
=
0..*
Colouring rule: % .
Area

<
geometry

Figure A.25 - FLUIDE-A specification of the Operational Area (zones) sub category
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Figure A.26 - FLUIDE-A specification of the Road Blocks sub category
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Figure A.27 - FLUIDE-A specification of the Response Category
(i.e. the whole user interface in Figure A.22)

A.1.2.2 FLUIDE-D specifications of the Response category — Ribbon content

Figure A.28 to Figure A.32 show how the user interface for the ribbon content for the response category

(Figure A.22) may be specified in FLUIDE-D. These specifications only apply to the ribbon part of the user
interface.
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Figure A.28 - FLUIDE-D specification of the overview information shown at the left in Figure A.22
(corresponding FLUIDE-A specification is shown in Figure A.23)
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Figure A.29 - FLUIDE-D specification of the Local Bases sub category
(corresponding FLUIDE-A specification is shown in Figure A.24)
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Figure A.30 - FLUIDE-D specification of the Operational Area (zones) sub category
(corresponding FLUIDE-A specification is shown in Figure A.25)

S

og
O Road Blocks Presenter Design Q( g

— Road Blocks

«Ribbon Sub Category Single Entity View» E DA

Road Blocks view j

Road Block ;b

Figure A.31 - FLUIDE-D specification of the Road Block sub category
(corresponding FLUIDE-A specification is shown in Figure A.26)
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Figure A.32 - FLUIDE-D specification of the Response Category

(i.e. the whole user interface in Figure A.22)

(corresponding FLUIDE-A specification is shown in Figure A.27)
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A.1.2.3 FLUIDE-D specifications of the Response category — Map overlays

Figure A.33 to Figure A.36 show how the user interface for map overlays (Figure A.2) for the response
category may be specified in FLUIDE-D.
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| | |
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Figure A.33 - FLUIDE-D specification of map overlays for the Local Bases sub category
(corresponding FLUIDE-A specification is shown in Figure A.24)
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Figure A.34 - FLUIDE-D specification of map overlays for the Operational Area (zones) sub category
(corresponding FLUIDE-A specification is shown in Figure A.25)

The presenter design in Figure A.34 contains one Map Outline View. This view is similar to the Map Icons
with Details Dialog View (and Map Icons View presented in Figure A.104), except that it presents the
entities as polygons instead of icons. As Map Icons View, Map Outline View does not provide forms based
presentations of the icons.
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Figure A.35 - FLUIDE-D specification of map overlays for the Road Block sub category
(corresponding FLUIDE-A specification is shown in Figure A.26)
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SRS S ~ =

o

oo
>0

[T

Road Blocks Presenter Design - Icons for map

Figure A.36 - FLUIDE-D specification of map overlays for the Response Category
(corresponding FLUIDE-A specification is shown in Figure A.27)

A.1.3 Resources category
The ribbon for the resources category is shown in Figure A.37.
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E $ Fire: 8(14)

@ Police: 10(24)
_— <
= T @ pealth: 8 (19)

E‘ Main

Figure A.37 — Ribbon content for the resources category

The information in the resources category may also be presented in a tabular form, as shown in Figure A.38.

Resources ) ¢
@ e laeny  [sus  [Name [Raso |.. |
P1 Police unit, 2 officers Oslo Politikammer  Patrolling Hansen, Ch. 5
Olsen
P2 Police unit, 3 officers Oslo Politikammer  Available Johnsen, Ch. 5
Person, Berg
P4 Police unit, 2 officers Follo Politikammer Road block Lium, Bjerke Ch.3
Al  Amb. unit, 2 param. Oslo Amb.tjeneste Available
A2  Amb. unit, 2 param., 1 doctor Oslo Amb.tjeneste One site
PO1 Police officer Oslo Politikammer  Patrolling Hansen Ch.5
PO2 Police officer Follo Politikammer Road block Lium Ch.3
PA1 Paramedic Oslo Amb.tjeneste  On site, triaging Kvam

Figure A.38 — Tabular presentation of resource information

A.1.3.1 FLUIDE-A specifications of the Resources category

Figure A.39 to Figure A.41 show how these user interfaces may be specified in FLUIDE-A. The FLUIDE-A
specification Resource Presenter (Figure A.40) also applies to the map overlay for this category.

%‘j ‘ Resource Summary Presenter

lcon: Oﬁ Resource Summary d;

number of police resources() o
number of health resources() o--1
number of fire resources() ©O---

Figure A.39 - FLUIDE-A specification of the overview information shown at the left in Figure A.37

As the overview information for the resources category includes summary information for the across
instances of the Resource entity, the presenter includes methods instead of attributes.
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Figure A.40 - FLUIDE-A specification of all the Resources sub categories

In the incident and response categories, the sub categories were represented as different entities (with or
without sub types). In the resources category, all sub categories are represented by the same entity
(Resource). The sub categories are represented implicitly through the Agency entity in the connected concept
model, which act as categorizer for the Resource entity. The sub types of Resource are used in a similar way
to the sub category entities in the incident and response categories, and will cause different icons sets to be
used within each sub category (determined by Agency). The FLUIDE-A specification in Figure A.40 also

applies to the tabular presentation shown in Figure A.38.

%ﬂ Resources Presenter E
0..* Point
Resource ;j;
Agency 1.* N 1| coordinates
name 1 status
radio
A Location
Vehicle Person
1..*%
reg. number name Do
brand 0.1 title
model tel. number
U\ () Icon AN 4 Icon AN
Icons: 2 Display Display
© & Rule: ... Rule: ...

S

Resources Category Presenter

%D !

-

oo | |B

Presenter

i Resource Summary

Resources
Presenter

Figure A.41 - FLUIDE-A specification of the Resources Category

(i.e. the whole user interface shown in Figure A.37)
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A.1.3.2 FLUIDE-D specifications of the Resources category — Ribbon content

Figure A.42 to Figure A.44 show how the user interface for the ribbon content for the resources category

(Figure A.37) may be specified in FLUIDE-D. These specifications only apply to the ribbon part of the user
interface.

[0

Resource Summary Presenter Design .( g

e

«Ribbon Category Overview View» Resource summary view E %

1
é Eg Resource Summary ;I;

L number of police resources()

number of health resources()
number of fire resources()

Figure A.42 - FLUIDE-D specification of the overview information shown at the left in Figure A.37
(corresponding FLUIDE-A specification is shown in Figure A.39)

0d
D;-g*j 00 Resources Presenter Design Q( g

O
«Ribbon Sub Categories O %

Categorized Single Entity w/ Sub Types View»

Resources view I

Agency Resource j;
1.*%
1 .
name id
status
[ |
Vehicle Person

Figure A.43 - FLUIDE-D specification of all the Resources sub categories
(corresponding FLUIDE-A specification is shown in Figure A.40)

The presenter design in Figure A.43 contains one Ribbon Sub Categories Categorized Single Entity with Sub
Types View. This is the fourth content view type that may be member of a Ribbon Category View. It is a
domain-specific content view type for presenting a number of sub category of a ribbon category based on a
categorization entity. The model pattern must contain the entity (with subtypes) to be presented (Resource),
and a categorizing entity (Agency). It presents a number of instances (documented using the “*” in the top
left of the view) of the presented entity as a set of grids or tables of icons. The humber of grids is determined
by the number of instances of the categorizing entity. These instances also determine the labels for each sub
type.
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/=g
%‘3 i =| o0 Resources Category Presenter Design . » ! B3
< i > —_———
sub category in focus T
OA
«Ribbon Category View» Resources Category view
| —
. — od
255 [ 20| ||
Resource Summary .
d; Presenter Design Resources Presenter Design

Figure A.44 - FLUIDE-D specification of the Resources Category
(i.e. the whole user interface in Figure A.37)
(corresponding FLUIDE-A specification is shown in Figure A.41)

The content integration view used in the presenter design in Figure A.44 (Ribbon Category View), is the
same as was used for similar presenter designs in the incident and response categories. In the resources
category, the presenter design in the right hand slot uses the Ribbon Sub Categories Categorized Single
Entity with Sub Types View. There may only be one member presenter in this slot if it uses this view.

A.1.3.3 FLUIDE-D specifications of the Resources category — Tabular presentation

Figure A.45 shows how the tabular presentation of resource information (Figure A.38) may be specified in
FLUIDE-D.

.
ﬁmg*j - Resources Presenter Design - Tabular Qf g
) —
. . oo
* | «Table View» Resource table view OA
1.*
Resource
Agency <> \-b
1 .
name id
status
radio
\ \
Vehicle Person
name

Figure A.45 - FLUIDE-D specification of the Tabular presentation of Resource information shown in
Figure A.38
(corresponding FLUIDE-A specification is shown in Figure A.40)
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The presenter design in Figure A.45 uses a list based user interface style, shown by the icon on the left side
in header. It contains one Table View. This is generic content view type. The model pattern must contain one
entity (possibly with subtypes) that determines the rows in the table (Resource). It may also include related
entities, as long as the cardinality on the side of the related entity is one (as for Agency in the specification).
It presents a number of instances (specified by the “*” in the top left of the view) of the presented entities in

a table.

A.1.3.4 FLUIDE-D specifications of the Resources category — Map overlays
Figure A.46 and Figure A.47 show how the user interface for map overlays (Figure A.2) for the resources

category may be specified in FLUIDE-D.

= A Resources Presenter Design | @y g
.*.. Icons in map
* «Map icons with Details Dialogs View» E %
Resources Map view
* Point
Resource ;I; 0..
Agency L i 11 coordinates
name 1 status
radio
Vehicle Person
1.*
reg. number name
brand 0.1 title
model tel. number

Figure A.46 - FLUIDE-D specification of map overlays for all the Resources sub categories
(corresponding FLUIDE-A specification is shown in Figure A.40)

In the presenter design, the pop-up windows showing details will include an attribute from the related
Agency entity. This entity will also be used to determine which icon to be used on the map (in the same way
as the ribbon category icons, they are determined by combination of Agency and Resource sub type).
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Resources Category Presenter Design
SQ” gory gn | [ g 55

Icons for map

g
I

. . 0ood
«Map View» Resources Category Map view 0OA

ESIRSIE ~ =

Resources Presenter Design — Icons in map

Figure A.47 - FLUIDE-D specification of map overlays for the Resources Category
(corresponding FLUIDE-A specification is shown in Figure A.41)

A.1.4 Victims category
The ribbon for the victims category is shown in Figure A.48.

Victims

o
5
=
E
E

Figure A.48 — Ribbon content for the victims category

The information in the victims category may also be presenter in a tabular form, as shown in Figure A.49.
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Patients

nmn-mn

1 - Unconscious 139/90 38 Unknown

8 - Seriously bleeding 80/40 35 Unknown

3 - Deliriously 200/140 40 S o
5 Broken leg Jon Tronstad O
11 Scratches

15 [ o

Figure A.49 — Tabular presentation of victim information

Logistic summaries of the information in the victims category may also be presenter in a tabular form, as
shown in Figure A.50.

Number of SUM
yellow
patients
Scene of Incident - 6 13
Transportation - 1 g
Hospital - 1 2

Figure A.50 — Logistics summary of victim information

As both the FLUIDE-A and FLUIDE-D specifications are similar to the corresponding specifications for the
Resources category, there are few or no comments and explanations to the specifications.

A.1.4.1 FLUIDE-A specifications of the Victims category
Figure A.51 to Figure A.53 show how these user interfaces may be specified in FLUIDE-A.

PROJECT NO. REPORT NO. VERSION
90B261 A26920 Final 51 0f 100
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];-E - Victim Summary Presenter

Icon: Victim Summary o &;

number of red victims() O S
number of yellow victims() O~

number of green victims() @]
number of black victims() © -
number of red victims at logistic location()
number of yellow victims at logistic location()
number of green victims at logistic location()
number of black victims at logistic location()

available logistic locations()

Figure A.51 - FLUIDE-A specification of the overview information shown at the left in Figure A.48

The FLUIDE-A specification in Figure A.51 also applies to the logistics summary presentation shown in
Figure A.50.

%D‘ Victims Presenter ‘ E
Visualization: Affected Victim d; Visualization:
¢ body part * '
I name
1 name P 7 Icon
: age 7| | Display
Point 1 0..* gendero” - Rule: ...
coordinates meldlcal desc. Icon Label:
pulse 4 N
id»& «med.
%7 0.* | blood pressure lome €
o descr.»
respiration
Location 1 =
0..* Icons:

Logistic location 1 Triage . . .

name date
time
0..% 0.*
Triage Category 1 L Triager
Label:
«Location» name name
colour position

Figure A.52 - FLUIDE-A specification of all the Victims sub categories

The FLUIDE-A specification in Figure A.52 also applies to the tabular presentation shown in Figure A.49
and the map overlay for this category. The sub categories are represented implicitly through the Triage
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Category entity in the connected concept model, which act as categorizer for the Victim entity. As opposed to
the similar presenter in the resources category, the Victim entity does not have any sub types.

%‘j ‘ Victims Category Presenter

=i .

5 | |0

3 Victim Summary Presenter

Victims Presenter

Figure A.53 - FLUIDE-A specification of the Victims Category

(i.e. the whole user interface in Figure A.48)

A.1.4.2 FLUIDE-D specifications of the Victims category — Ribbon content

Figure A.54 to Figure A.56 show how the user interface for the ribbon content for the victims category
(Figure A.48) may be specified in FLUIDE-D. These specifications only apply to the ribbon part of the user

interface.

(]

%*:I

Victim Summary Presenter Design ’( g

1| «Ribbon Category Overview View» Victims summary view JOJ

OA

é Eg Victim Summary

d

S number of red victims()

number of black victims()

number of yellow victims()
number of green victims()

Figure A.54 - FLUIDE-D specification of the overview information shown at the left in Figure A.48

(corresponding FLUIDE-A specification is shown in Figure A.51)
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og
D;'Sj 50 Victims Presenter Design Qf g

oo
>0

«Ribbon Sub Categories

Categorized Single Entity View» +
Victims view

Triage Category | 4 Victim dj
0..*| id
name

name

Figure A.55 - FLUIDE-D specification of all the Victims sub categories
(corresponding FLUIDE-A specification is shown in Figure A.52)

The presenter design in Figure A.55 contains one Ribbon Sub Categories Categorized Single Entity View.
This is the third content view type that may be member of a Ribbon Category View. It is a domain-specific
content view type for presenting a number of sub category of a ribbon category based on a categorization
entity. The model pattern must contain the entity to be presented (Victim), and a categorizing entity (Triage
Category). It presents a number of instances (documented using the “*” in the top left of the view) of the
presented entity as a set of grids or tables of icons. The number of grids is determined by the number of
instances of the categorizing entity. These instances also determine the labels for each sub type.

— g
%“D = DD Victims Category Presenter Design Q g 8
<sub category in focus> —og
OA
«Ribbon Category View» Victims Category view
— 0od
a1 [ — s | . .
==, 5| = 7= oo ™
d:, Victim Summa.ry Victims Presenter Design
Presenter Design

Figure A.56 - FLUIDE-D specification of the Victims Category
(i.e. the whole user interface in Figure A.48)
(corresponding FLUIDE-A specification is shown in Figure A.53)

The content integration view used in the presenter design in Figure A.56 (Ribbon Category View), is the
same as was used for similar presenter designs in the incident, response and resources categories. In the

victims category, the presenter design in the right hand slot uses the Ribbon Sub Categories Categorized
Single Entity View. There may only be one member presenter in this slot if it uses this view.

A.1.4.3 FLUIDE-D specifications of the Victims category — Tabular presentations

Figure A.57 and Figure A.58 show how the tabular presentations of victims information (Figure A.49 and
Figure A.50) may be specified in FLUIDE-D.
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%‘3 . — Victims Presenter Design - Tabular ’[ g
B —
O
O

«Table View» Victim table view

>0

Victim

Triage Category

id

colour medical description
blood preasure
temperature

name

Figure A.57 - FLUIDE-D specification of the Tabular presentation of Victims information shown in
Figure A.49
(corresponding FLUIDE-A specification is shown in Figure A.52)

% e Victims Summary Presenter Design .( g

— Logistic summary

oo
>

«Table View» Victim table view

Victim Summary ;1;

number of red victims()

number of yellow victims()

number of green victims()

number of black victims()

number of red victims at logistic location()
number of yellow victims at logistic location()
number of green victims at logistic location()
number of black victims at logistic location()
available logistic locations()

Figure A.58 - FLUIDE-D specification of the Logistics summary of Victims information shown in
Figure A.50
(corresponding FLUIDE-A specification is shown in Figure A.51)

A.1.4.4 FLUIDE-D specifications of the Victims category — Map overlays

Figure A.59 and Figure A.60 show how the user interface for map overlays (Figure A.2) for the victims
category may be specified in FLUIDE-D.
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D%*j :& Victims Presenter Design — Icons in map Q( g
* . . . . . — . og
«Map icons with Details Dialogs View» Victims Map view OA
;j; Victim
Triage Category 0.* 1 Point
colour 1 name h coordinates
age
gender
Logistic location - medical description
-~ | pulse
name 1 blood pressure
respiration

Figure A.59 - FLUIDE-D specification of map overlays for all the Victims sub categories
(corresponding FLUIDE-A specification is shown in Figure A.52)

1

%,j o "# Victims Category Presenter Design Qf g =5

Icons for map

«Map View» Victims Category Map view
| —
=14 ~=

Victims Presenter Design — Icons in map

oo
OA

Figure A.60 - FLUIDE-D specification of map overlays for the Victims Category
(corresponding FLUIDE-A specification is shown in Figure A.53)

A.1.5 Risks category
The ribbon for the risks category is shown in Figure A.61.
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i Major risks

Industry fire
Explosion
Gas leak

Figure A.61 — Ribbon content for the risks category

As both the FLUIDE-A and FLUIDE-D specifications are similar to the corresponding specifications for the
Resources and Victims categories, there are few or no comments and explanations to the specifications.

A.1.5.1 FLUIDE-A specifications of the Risks category

Figure A.62 to Figure A.64 show how this user interface may be specified in FLUIDE-A. The FLUIDE-A
specification Risks Presenter (Figure A.63) also applies to the map overlay for this category.

%‘j Risk Summary Presenter E

Iconm< Risk Summary :I;

major red risk() B
number of red risks() O

number of orange risks() ©|
number of green risks() -]

Figure A.62 - FLUIDE-A specification of the overview information shown at the left in Figure A.61
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%‘j Risks Presenter
. 0.%| .
Risk Category R Risk ;I_/ ]
name description Q_
colour
0.*
1
Location
[ |
Point Area
coordinates geometry

Figure A.63 - FLUIDE-A specification of all the Risks sub categories

The sub categories are represented implicitly through the Risk Category entity in the connected concept
model, which act as categorizer for the Risk entity.

%‘j Risks Category Presenter
S O, [ 15
;b Risk Summary Presenter Risks Presenter

Figure A.64 - FLUIDE-A specification of the Risks Category
(i.e. the whole user interface in Figure A.61)

A.1.5.2 FLUIDE-D specifications of the Risks category — Ribbon content

Figure A.65 to Figure A.67 show how the user interface for the ribbon content for the risks category (Figure

A.61) may be specified in FLUIDE-D. These specifications only apply to the ribbon part of the user
interface.



SINTEF

Figure A.65 - FLUIDE-D specification of the overview information shown at the left in Figure A.61
(corresponding FLUIDE-A specification is shown in Figure A.62)

Il

S

Risk Summary Presenter Design Qf g

1 | «Ribbon Category Overview View» Risk summary view OA

od

N7,

E Eﬁ Risk Summary
major red risk()
X

oo
%'3 =0 Risks Presenter Design | | > g
0og
* «Ribbon Sub Categories OA
Categorized Single Entity View»

Risks view

Risk C 0.* .

isk Category 1 Risk j;
name description

Figure A.66 - FLUIDE-D specification of all the Risks sub categories

(corresponding FLUIDE-A specification is shown in Figure A.63)

|/ |0g
%*j = DD Risks Category Presenter Design ’( g -
<sub category in focus> 90
OA
«Ribbon Category View» Risks Category view
— o
A | [
Risk Summar:y Risks Presenter Design
;j; Presenter Design

Figure A.67 - FLUIDE-D specification of the Risks Category

(i.e. the whole user interface in Figure A.61)

(corresponding FLUIDE-A specification is shown in Figure A.64)
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A.1.5.3 FLUIDE-D specifications of the Risks category — Map overlays

Figure A.68 and Figure A.69 show how the user interface for map overlays (Figure A.2) for the risks
category may be specified in FLUIDE-D.

=i |, 48 Risks Presenter Design | «my g
% :& Icons in map

«Map icons with Details Dialogs View»
Risks Map view

oo
>0

*
Risk Category 0.. ;I; Risk

colour description

0..*

1

Point

coordinates

Figure A.68 - FLUIDE-D specification of map overlays for all the Risks sub categories
(corresponding FLUIDE-A specification is shown in Figure A.63)

— . .
=1- 8. 48 | Risks Category Presenter Design - g
% — :‘Q’. Icons for map i
. 0og
«Map View» 0OA
Risks Category Map view

[0

%"j

A =

Risks Presenter Design — Icons in map

Figure A.69 - FLUIDE-D specification of map overlays for the Risks Category
(corresponding FLUIDE-A specification is shown in Figure A.64)

A.1.6 Top level of ribbon (ribbon buttons and ticker)

Above, the user interfaces for each ribbon category have been specified. In this section, we look at the top
level of the ribbon, i.e. the user interface in Figure A.3. This user interface consists of a set of buttons and a
ticker. We present the specifications for these parts separately. As there are only one new FLUIDE-A
specification for each of these parts, we present the FLUIDE-A and FLUIDE-D specifications together.
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A.1.6.1 FLUIDE specifications the ribbon buttons

The FLUIDE-A specifications presented above may be used as basis for specifying almost all part of the
ribbon buttons in FLUIDE-D. One additional FLUIDE-A specification is needed, i.e. a specification of
which information that makes up the ribbon buttons. The Task Supporter presented in Figure A.70 collects
the needed presenters for the ribbon buttons.

TS Use Ribbon Buttons E
Incident Presenter Response Presenter
Resource Summary Victim Summary Risk Summary
Presenter Presenter Presenter

Figure A.70 - FLUIDE-A specification of the top level set of ribbon buttons

Figure A.71 to Figure A.76 show how the user interface for the button parts of the top level of the ribbon
(Figure A.3) may be specified in FLUIDE-D.

[0

Incident Presenter Design <y g

-
B Ribbon button

1 | «Ribbon Button View» Incident Button view S%

:b Incident

Figure A.71 - FLUIDE-D specification of the ribbon button for accessing the incident category
(corresponding FLUIDE-A specification is shown in Figure A.5)

The presenter design in Figure A.71 uses the domain-specific content view Ribbon Button View, which
presents one ribbon button and provides the functionality for coupling this button to the ribbon category it
should open. The content view requires a single entity as its model pattern.
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= % Response Presenter Design | @y g
3 Ribbon button
1 «Ribbon Button View» Response Button view S%

d} Response

Figure A.72 - FLUIDE-D specification of the ribbon button for accessing the response category
(corresponding FLUIDE-A specification is shown in Figure A.23)

= = Resource Summary Presenter Design | g
S Ribbon button
1 «Ribbon Button View» Resource Button view E %

Resource Summary

number of police resources()
number of health resources()
number of fire resources()

Figure A.73 - FLUIDE-D specification of the ribbon button for accessing the resources category
(corresponding FLUIDE-A specification is shown in Figure A.39)

In the presenter design in Figure A.73, the methods from the model fragment are used to provide status
information in the button.

= = Victim Summary Presenter Design |« g
3 Ribbon button
. . A . 0og
1 «Ribbon Button View» Victim Button view 0OA

j; Victim Summary

number of red victims()
number of yellow victims()
number of green victims()
number of black victims()

Figure A.74 - FLUIDE-D specification of the ribbon button for accessing the victims category
(corresponding FLUIDE-A specification is shown in Figure A.51)
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[ ] | — . .
= = Risk Summary Presenter Design | <y g
S Ribbon button
1

«Ribbon Button View» Risk Button view

oo
>0

d; Risk Summary

major red risk()

Figure A.75 - FLUIDE-D specification of the ribbon button for accessing the risks category
(corresponding FLUIDE-A specification is shown in Figure A.62)

l:l . . .
TS — Use Ribbon Buttons Design — Top level ribbon buttons ’( g
«Ribbon Buttons View» Ribbon Buttons view g %
1 [ —
=2 R EE =
Incident Presenter Design Response Presenter Design
Ribbon button Ribbon button
= 2 - = B| ||
| I 2.5 |
Resource Summary Presenter Design Victim Summary Presenter Design
Ribbon button Ribbon button
205 el
Risk Summary Presenter Design
Ribbon button

Figure A.76 - FLUIDE-D specification of the collections of ribbon buttons on the top level
(corresponding FLUIDE-A specification is shown in Figure A.70)

The Task Supporter Design in Figure A.76 uses the domain-specific content integration view Ribbon Buttons
View, which puts together a set of presenter designs containing Ribbon Button Views, making up the button
part of the top level of the ribbon.

A.1.6.2 FLUIDE specifications the ribbon ticker

The FLUIDE-A specifications presented above may be used as basis for specifying almost all part of the
ribbon ticker. One additional FLUIDE-A specification is needed, i.e. a specification of which information
that makes up the ticker. The Task Supporter presented in Figure A.77 collects the needed presenters for the
ribbon ticker.
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TS Use Ribbon Ticker

]

me

=

]

Incident Presenter

Presenter

Resource Summary

S

|

Presenter

Victim Summary Risk Summary

Presenter

Figure A.77 - FLUIDE-A specification of the ribbon ticker

(top part of the top level of the ribbon)

Note that there is no response information in the ticker, thus the presenter for this is not included. Except for
this the Task Supporter is identical to the Use Ribbon Buttons Task Supporter in Figure A.70.

Figure A.78 to Figure A.82 show how the user interface for the ticker part of the top level of the ribbon

(Figure A.3) may be specified in FLUIDE-D.

[

%*:I

Incident Presenter Design

Ribbon ticker

~m=

$

Incident

date
time

description

0od
1 | «Ribbon Ticker Category View» Incident Ticker view — 5

Figure A.78 - FLUIDE-D specification of the ribbon ticker for the incident category
(corresponding FLUIDE-A specification is shown in Figure A.5)

The presenter design in Figure A.78 uses the domain-specific content view Ribbon Ticker Category View,
which presents a part of a ticker. The information provided in the part of the ticker being specified is
determined by the attributes or methods included in the presenter design's model fragment. The content view

requires a single entity as its model pattern.
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= = Resource Summary Presenter Design | <y g
g Ribbon ticker
1 | «Ribbon Ticker Category View» Resource Summary Ticker view g DA

:b Resource Summary

number of police resources()
number of health resources()
number of fire resources()

Figure A.79 - FLUIDE-D specification of the ribbon ticker for the resources category
(corresponding FLUIDE-A specification is shown in Figure A.39)

In the presenter design in Figure A.79, the methods from the model fragment are used to provide the
information to show in this part of the ticker.

[0

%j o Victim Summary Presenter Design ’( g

Ribbon ticker

1 | «Ribbon Ticker Category View» Victim Summary Ticker view S%

j; Victim Summary

number of red victims()
number of yellow victims()
number of green victims()
number of black victims()

Figure A.80 - FLUIDE-D specification of the ribbon ticker for the victims category
(corresponding FLUIDE-A specification is shown in Figure A.51)

11l

%"j

Risk Summary Presenter Design | 4y g

S Ribbon ticker

1 | «Ribbon Ticker Category View» Risk Summary Ticker view g %
d; Risk Summary

major red risk()

number of red risks()
number of orange risks()
number of green risks()

Figure A.81 - FLUIDE-D specification of the ribbon ticker for the risks category
(corresponding FLUIDE-A specification is shown in Figure A.62)
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TS = Use Ribbon Ticker Design — The Ticker ’( g
«Ribbon Ticker View» Ribbon Ticker view E %
1 | —
=.5 ™= =5 ™A
Incident Presenter Design Resource Summary Presenter Design
Ribbon tick Ribbon ticker
 —
==l B |- ] ==|| B > [mm]
Victim Summary Presenter Design Risk Summary Presenter Design
Ribbon ticker Ribbon ticker

Figure A.82 - FLUIDE-D specification of the whole ribbon ticker

(corresponding FLUIDE-A specification is shown in Figure A.77)

The Task Supporter Design in Figure A.82 uses the domain-specific content integration view Ribbon Ticker
View, which puts together a set of presenter designs containing Ribbon Ticker Category Views, making up

the ticker part of the top level of the ribbon

A.1.7 Coupling the different parts of the ribbon

Above, the user interfaces for each ribbon category, as well as the top level of the ribbon have been
specified. In this section, we look at the how all parts of the ribbon may be put together to provide the

intended ribbon functionality.

A.1.7.1 FLUIDE-A specifications for coupling the different parts of the ribbon

To couple the different parts of the ribbon, four new FLUIDE-A specifications are needed, using the

language constructs Task Supporter, Basic Work Supporter and Aggregated Work Supporter.

S|

Use Ribbon Categories

=

55

S

]

Incident Category

Response Category

Resources Category

Presenter Presenter Presenter
* ] * ]
s =

Victims Category Presenter

Risks Category Presenter

Figure A.83 - FLUIDE-A specification of a Task Supporter connecting the five ribbon categories

Earlier, five ribbon categories have been specified, both in FLUIDE-A and FLUIDE-D. To couple these to

the top level part of the ribbon, they must be put together in the Task Supporter in Figure A.83.




SINTEF
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d; Use Ribbon Content
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& E Use Ribbon Use Ribbon T E

Use Ribbon [ Buttons Categories | Use Ribbon

Buttons Categories

Figure A.84 - FLUIDE-A specification of a Basic Work Supporter coupling the ribbon categories with
the top level set of ribbon buttons

The FLUIDE-A specification in Figure A.84 uses the language construct Work Supporter. A Work Supporter
is similar to a Content Presenter, but has an associated task model instead of a concept model. This is
indicated by the icon at the top left corner. The top right icon indicates that the supporter is basic. The task
model is expressed in neutral hierarchical task modelling notation, with the addition that each task may have
connected Task Supporter. In a Work Supporter, the anchor is always the root task. The supporter in Figure
A.84 couples the ribbon categories (the Task Supporter just specified) with the button part of the top level
part of the ribbon.

. .
1| Use Ribbon Ticker Supporter E

;_b Use Ribbon Ticker

TS Use Ribbon Ticker E

Figure A.85 - FLUIDE-A specification of a Basic Work Supporter for the Use Ribbon Ticker task

The supporter in Figure A.85 wraps the Task Supporter Use Ribbon Ticker in a Basic Work Supporter. This
wrapping is needed in order to couple the ribbon contents (the top level buttons and the ribbon categories
specified above) with ribbon ticker in the Aggregated Work Supporter presented in Figure A.86.

™ .
-- Use Ribbon Supporter
j; Use Ribbon

Use Ribbon Ticker Supporter Use Ribbon Content Supporter

Figure A.86 - FLUIDE-A specification of an Aggregated Work Supporter for the Use Ribbon task
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The FLUIDE-A specification in Figure A.86 uses the aggregated variant of the Work Supporter language
construct (indicated by the icon in the top right corner). Such supporters may only aggregate other Work
Supporters (basic or aggregated), and must add exactly one task anchor (with or without a Task Supporter)
on the level above the aggregated ones. The supporter in Figure A.86 couples the ribbon contents (i.e. the top
level buttons coupled with the five ribbon categories) with the ribbon ticker. In this way, this supporter
specifies the whole ribbon in FLUIDE-A.

A.1.7.2 FLUIDE-D specifications for coupling the different parts of the ribbon

Figure A.87 to Figure A.90 show how the coupling of the different parts of the ribbons may be specified in
FLUIDE-D, i.e. the designs for the four FLUIDE-A specifications presented in the previous section. This
ends up with a specification of the complete ribbon.

— o
TS = ‘77| Use Ribbon Categories Design — Ribbon Categories ’f g
«Ribbon Categories View» Ribbon Categories view g %
(00 _1|- g2/00 ]
77,50 |™EE | |E=.B o ™M
Incident Category Presenter Design Response Category Presenter Design
—og —og
|l Mg == | P AR RG] =
Resources Category Presenter Design Victims Category Presenter Design
=g
5| Blgo| (™l e
Risks Category Presenter Design

Figure A.87 - FLUIDE-D specification of connection of the five ribbon categories
(corresponding FLUIDE-A specification is shown in Figure A.83)

The Task Supporter Design in Figure A.87 use the domain-specific content integration view Ribbon
Categories View, which puts together a set of designs containing Ribbon Category Views. This coupling is
functional rather than visual.
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Use Ribbon Content Supporter Design ’( g E
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«Ribbon Contents View» Ribbon Contents view S %

~ | =L

[

TS

Use Ribbon Buttons Design Use Ribbon Categories Design
Top level ribbon buttons Ribbon Categories

Figure A.88 - FLUIDE-D specification of coupling of the five ribbon categories with the ribbon buttons
(corresponding FLUIDE-A specification is shown in Figure A.84)

The Work Supporter Design in Figure A.88 use the domain-specific content integration view Ribbon
Contents View, which puts together one design containing a Ribbon Categories View with another design
containing a Ribbon Buttons View. Also this coupling is functional rather than visual, and provides the
functionality navigating between the single ribbon buttons the corresponding ribbon category and up again.

1

I -

Use Ribbon Ticker Supporter Design ’( g E

~m=m

Use Ribbon Ticker Design — The Ticker

[

TS

Figure A.89 - FLUIDE-D specification design for the Use Ribbon Ticker Supporter
(corresponding FLUIDE-A specification is shown in Figure A.85)

In the Work Supporter Design in Figure A.89 there is no need for a content or content integration view, as it
is only used to indicate which supporter design that should be used for the corresponding supporter.

1], = 0 Use Ribbon Supporter Design ’( g
«Ribbon View» Ribbon view E DA

=] B[ S =] e [~

Use Ribbon Ticker Supporter Design || Use Ribbon Content Supporter Design

Figure A.90 - FLUIDE-D specification of the complete ribbon
(corresponding FLUIDE-A specification is shown in Figure A.86)



SINTEF

The Aggregated Work Supporter Design in Figure A.90 use the domain-specific content integration view
Ribbon View, which puts together one design containing a Ribbon Contents View with another design

containing a Ribbon Ticker View, together making up a complete ribbon.

A.1.8 Coupling the map overlays

Above, the user interfaces for map overlays for the information in each ribbon category have been specified.
In this section, we look at how these overlays are coupled to be presented together in a map (Figure A.2).

To utilize this, only one additional FLUIDE-A specification with a connected FLUIDE-D specification is

needed.

TS Use Map E

S =

= |

Incident Category Response Category Resources Category
Presenter Presenter Presenter

=il

=il

Victims Category Presenter

Risks Category Presenter

Figure A.91 - FLUIDE-A specification of the complete information to be presented in the common

map (Figure A.2)

The Task Supporter presented in Figure A.91 collects the needed presenters for the sum of icons and

polygons to be presented in the common map.
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Figure A.92 - FLUIDE-D specification of the complete visualization in the common map
(corresponding FLUIDE-A specification is shown in Figure A.91)

The Task Supporter Design in Figure A.92 uses the same content integration view as its member designs, i.e.
Map View (which may be nested in any number of levels).

A.1.9 Putting all parts of the MASTER together

Above, the user interfaces for all parts of the MASTER application have been specified. In this section, the
final integration of these parts is specified.

A.1.9.1 FLUIDE-A specifications for putting all parts of the MASTER together
To couple the map and ribbon parts of the master, two new FLUIDE-A specifications are needed.
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e |  Use Map Supporter E

¢ Use Map

TS ]

Figure A.93 - FLUIDE-A specification of a Basic Work Supporter for the Use Map task

The Work Supporter in Figure A.93 wraps the Task Supporter Use Map in a Basic Work Supporter. This
wrapping is needed in order to couple the map with the ribbon in the Category Manager presented in Figure
A.94,

CM ‘ Master Category Manager ‘ E
—
--- CIC0] E
Use Ribbon Supporter Use Map Supporter

Figure A.94 - FLUIDE-A specification of a Category Manager for the Master

The FLUIDE-A specification in Figure A.94 is Category Manager (indicated by the “CM” icon at the top
left) that couples the ribbon with the map (one being a Basic Work Supporter, the other one being an
Aggregated one). In this way, this Category Manager specifies the whole MASTER application in FLUIDE-
A.

A.1.9.2 FLUIDE-D specifications for putting all parts of the MASTER together

Figure A.95 and Figure A.96 show how the coupling of the map and ribbon parts may be specified in
FLUIDE-D, i.e. the designs for the two FLUIDE-A specifications presented in the previous section. This
ends up with a specification of the complete MASTER user interface.

H
1

| A_ Use Map Supporter Design ..f g E

« B4 ~=

Use Map Design — Icons for map

Figure A.95 - FLUIDE-D specification of the design for the Use Map Supporter
(corresponding FLUIDE-A specification is shown in Figure A.93)
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In the Work Supporter Design in Figure A.95, there is no need for a content or content integration view, as it
is only used to indicate which supporter design that should be used for the corresponding supporter.

— og
CM = :‘& DD Master Category Manager Design ’( g E
«Combined Map and Ribbon View» S%
All MASTER contents view
— | ao
Use Map Supporter Design Use Ribbon Supporter Design

Figure A.96 - FLUIDE-D specification of the MASTER user interface
(corresponding FLUIDE-A specification is shown in Figure A.94)

The Category Manager Design in Figure A.96 uses the domain-specific content integration view Combined
Map and Ribbon View, which puts together one design containing a Map view with another design
containing a Ribbon View, together making up a complete user interface for the MASTER application with
the map and the ribbon working together.

A.2 The Resource Manager Application

The Resource Manager is a smartphone application supporting personnel in the field by managing locations
as well as receiving and responding to task allocations. Below we present these two main parts of the
application and the corresponding FLUIDE-A and FLUIDE-D specifications, as well as the coupling of the
two.

A.2.1 Location tracking and overview of locations

The main user interface of the Resource Manager application (Figure A.97) is used for location tracking and
overview of location.
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Figure A.97 — Main user interface of the Resource Manager

A.2.1.1 FLUIDE-A specifications of location tracking and overview of locations

Figure A.98 to Figure A.103 show how this user interface may be specified in FLUIDE-A. Some of these

FLUIDE-A specifications are also used in the MASTER application, but are included here to enhance
readability.

%‘j Scene of Incident Presenter E
l: %_,<—< Scene of Incident j;

secure distance

0.1
1
Location
Point Area
coordinates geometry

Figure A.98 - FLUIDE-A specification of the Scene of Incident
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application (Figure A.6).

The Basic Content Presenter in Figure A.98 is needed for showing the incident icon on the map shown in
Figure A.97. This specification is identical to the presenter with the same name presented for the Master

]

The Basic Content Presenter in Figure A.99 is needed for showing the command post icon on the map. The
specification is identical to the presenter with the same name presented for the Master application (Figure

A.24).

The Basic Content Presenter in Figure A.100 is needed for showing the zone polygon(s) on the map. The
specification is identical to the presenter with the same name presented for the Master application (Figure

A.25).

%‘j Local Bases Presenter
Point o Local base d;
coordinates description
%7 [ [
Location Command D Alignment Meeting point
Post /| Vehicles personnel
| Icons: i
CP @ Icon: | Veh- Icon: | Pers:
icles onnel

Figure A.99 - FLUIDE-A specification of the Local Bases

Zones Presenter

e
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Category

category
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497
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Area

T

Location

geometry

Figure A.100 - FLUIDE-A specification of the Operational Area (zones)
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%‘j Resources Presenter E
* Point
Resource d; 0..
Agency 1. i 1 coordinates
name 1 status
radio
A Location
Vehicle Person
1.*
reg. number name -]
brand 0.1 title
model tel. number
£ N Icon AN 1 lcon h
lcons: ~ — = Display Display
) Rule: ... Rule: ...

Figure A.101 - FLUIDE-A specification of Resources

The Basic Content Presenter in Figure A.101 is needed for showing resource icons on the map (both

representing the user and other resources). The specification is identical to the presenter with the same name
presented for the Master application (Figure A.40).
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Task for Resource Presenter

]

V0a

Icons: 3‘ a

Label: «Tasks
for»

Person 0% Task ,:b
name 0.1 time started Standard
titl/e/'O time completed texts: <list>
__|tél. number priority
0..1| status
——current—— o -
0.1 description Colouring
comment Rule: ...
%7 Icons: 0..1
e d
v @ !
Resource Location
” I
status ‘ ‘
radio
0* Point Area
1 coordinates geometry

Figure A.102 - FLUIDE-A specification of Tasks for Resource

Although the Basic Content Presenter in Figure A.102 overlaps with the one in Figure A.101, it is needed for
showing task icons on the map (the presenter in Figure A.101 is needed for ensuring that unallocated

resources are shown). This specification is not used as part of the Master application.

TS Use Map E
Scene of Incident Local Bases Zones
Presenter Presenter Presenter

el

] |5

]

Resources Presenter

Task for Resource Presenter

Figure A.103 - FLUIDE-A specification of Use Map Task Supporter

The Task Supporter in Figure A.103 is needed for specifying which information that is shown together on

the map. This specification is not used as part of the Master application.

A.2.1.2 FLUIDE-D specifications of location tracking and overview of locations

Figure A.104 to Figure A.109 show how the user interface for location tracking and overview of locations

may be specified in FLUIDE-D.
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0og
«Map Icons View» Scene of Incident Map view A
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Figure A.104 - FLUIDE-D specification of map overlays for the Scene of Incident
(corresponding FLUIDE-A specification is shown in Figure A.98)

Compared to the similar presenter design in the MASTER application (Figure A.17), the variant for
Resource Manager (Figure A.104) uses touch based mobile device as modality and/or platform(s) (shown by
the icon showing two screens on the top right). Furthermore, as this user interface does not provide pop-up
windows connected to the icons, a simpler, domain-specific view is used, i.e. Map Icons View. The Map
Icons View provides the same functionality and rules as Map Icons with Details Dialog View, except for
forms based presentations of the icons. Thus, it only exploits the map based user interface style.

.ﬂ Local Bases Presenter Design E@

D;-gj :‘* Icons for map

* «Map Icons View» Local Bases Map view E%
Point Local base

0." ”

coordinates description

Figure A.105 - FLUIDE-D specification of map overlays for the Local Bases
(corresponding FLUIDE-A specification is shown in Figure A.99)

1|, 48 | Zones Presenter Design E‘
| Zones on map g

«Map Outline View»
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oo
>0

Figure A.106 - FLUIDE-D specification of map overlays for the Operational Area (zones)
(corresponding FLUIDE-A specification is shown in Figure A.100)
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The presenter design in Figure A.106 uses the same view as the corresponding one in the MASTER

application.
o .;'ﬂ Resources Presenter Design E'ﬂ
ﬁt% JQ’. Icons for map
* «Map icons View» Resources Map view SDA |
{b Resource open
Agency |1 @ —1 e
1.x|d - ‘
name status 1 Point
H *
radio $ 0.. coordinates
Vehicle Person
1.*
reg. number name
brand 0.1 title
model tel. number

Figure A.107 - FLUIDE-D specification of map overlays for Resources

S

(]

Ch

-"| Task for Resource Presenter Design
Details with map current task

(corresponding FLUIDE-A specification is shown in Figure A.101)

The presenter design in Figure A.107 includes specification of the intended dialog navigation to take place
when an icon on the map is tapped. A dialog navigation specification is shown as a dashed-lined arrow with

a growing size. The type of dialog navigation (in this case "open™) is shown as text on the arrow. Such

arrows point from a Content Presenter Design specification to a representation of another interactor design

specification (using the same syntax as for members of aggregated interactor designs). The small end
indicates which element of the user interface that triggers the dialog navigation, i.e. the user interface

representation of the entity or attribute that the small end starts from. The point of the arrow indicates which
design or view that is triggered by the dialog navigation (the target). The target of the dialog navigation is a

representation of the presenter design in Figure A.119.
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Figure A.108 - FLUIDE-D specification of map overlays for Tasks for Resource
(corresponding FLUIDE-A specification is shown in Figure A.102)

Unlike the other map-based presenter designs just specified, the presenter design in Figure A.108 will only
show one icon, as a resource may only have one task allocated at a time in the Resource Manager. It also
includes specification of dialog navigation to the presenter designs in Figure A.119 and Figure A.120. In the
specification in Figure A.108 there are two different targets for the dialog navigation, depending on whether
the source is a task request or an allocated task.
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Figure A.109 - FLUIDE-D specification of the complete user interface in Figure A.97
(corresponding FLUIDE-A specification is shown in Figure A.103)
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A.2.2 Task overview and allocation
The user interface to get an overview of the current task is shown in Figure A.110.

Current task:
Put up road block alongside
Risavika Terminal building.

<More detailed task description>

Figure A.110 — User interface for seeing details about the current task

When a task request arrives the user interface in Figure A.111 is displayed.

New Task Request
Received:

Put up road block
alongside Risavika
Terminal building.

<More detailed task
description>

View Now View Later
L )

J

Figure A.111 — Task request user interface

If the View Now button is selected the user interface in Figure A.112 is displayed.
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Task Request:
Put up road block alongside
Risavika Terminal building.

<More detailed task description>

Figure A.112 — User interface for seeing details about the task request received

If the View Later button is selected in the task request user interface (Figure A.111) the request can be
brought up later using the user interface in Figure A.113.

Tasks for <name>: Add

<Task request> (unread)
<Task request>

<0n-going task>

Figure A.113 — User interface for seeing a list of task requests (and current task if any)

If the Decline button is selected in the user interface for seeing details about the task request received (Figure
A.112) the user interface in Figure A.114 is displayed.
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Decline task request:
Put up road block alongside
Risavika Terminal building.

Choose standard decline text
- )

Figure A.114 — User interface for declining a task request

If the Choose standard decline text button is selected the user interface in Figure A.115 is displayed.

Already allocated

Do not have the right
equipment

Outside my area
<More>

<decline>

<choices>

Figure A.115 — User interface for entering stand decline explanations

A.2.2.1 FLUIDE-A specifications of task overview and allocation

All the user interfaces in Figure A.110 to Figure A.115 may be specified using the FLUIDE-A specification
in Figure A.102.
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To describe how the different user interfaces supporting task overview and allocation support different user
tasks, a number of Task Supporters are specified. How these supporters are used in a task model for the
whole Resource Manager application is specified below in Figure A.116 - Figure A.118.

TS ‘ Receive Task Request ‘ E

| ]

Task for Resource Presenter

Figure A.116 - FLUIDE-A specification of the Task Supporter for the task Receive Task Request

TS ‘ View Tasks ‘ E

L = O == O

Task for Resource Presenter | | Task for Resource Presenter Task for Resource Presenter

Figure A.117 - FLUIDE-A specification of the Task Supporter for the task View Tasks

As all the user interfaces supporting the task View Tasks are based on the same presenter in FLUIDE-A,
there are three instances of this presenter in the Task Supporter. In the design specification of this Task
Supporter (Figure A.125), three different Task Supporter Designs will be used.

TS ‘ Decine Task ‘E

| =

Task for Resource Presenter

Figure A.118 - FLUIDE-A specification of the Task Supporter for the task Decline Task

A.2.2.2 FLUIDE-D specifications of task overview and allocation

Figure A.119 to Figure A.123 show how the user interfaces for task overview and allocation (Figure A.110

to Figure A.115) may be specified in FLUIDE-D. All these FLUIDE-D specifications correspond to the
FLUIDE-A specification in Figure A.102.

A FLUIDE-D specification of the user interface in Figure A.110 is shown in Figure A.119.



SINTEF

D;'Sj % .;'ﬂ Task for Resource Presenter Design E‘a
4 -‘Q'. Details with map current task

Current task:

1 0ood
OA
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Figure A.119 - FLUIDE-D specification of user interface for seeing details about the current task

The presenter design in Figure A.119 puts together two content views using a layout manager view. Layout
manager views are not given names, and are visualized by dashed lines (to indicate that it is usually not
visible). The arrows on the dashed line specify whether the children are organized horizontally or vertically.
The layout manager view in Figure A.119 organizes its children vertically. The first content view type used
is a Single Instance View, which is a generic view type for presenting one instance at a time of a single
entity. The second content view provides a map with the resource and task displayed.

A FLUIDE-D specification of the user interface in Figure A.112 is shown in Figure A.121.
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Figure A.120 - FLUIDE-D specification of user interface for seeing details about a received task
request

As can be seen, the specification is similar to the one shown in Figure A.119, except for the label on the Task
view, the relation between Person and Task, and the layout manger view including two buttons at the bottom
of the user interface. Specification of the dialog navigation from these buttons is also included (the target
presenter designs are shown in Figure A.119 and Figure A.123).

A FLUIDE-D specification of the task request user interface in Figure A.111 is shown in Figure A.121.
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Details with map task request

Figure A.121 - FLUIDE-D specification of the task request user interface

The orange border on the Single Instance View called Task view indicates that the view should have a border
colour. Which colour to use is specified in a property for the view, where it is specified that the border colour
should be determined by the colouring rule annotation in the corresponding FLUIDE-A specification. One of

the dialog navigation specifications (using the "return" type of dialog navigation) has no specified target, as
it specifies that that the last open dialog should be shown.

A FLUIDE-D specification of the task list user interface in Figure A.113 is shown in Figure A.122.
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Figure A.122 - FLUIDE-D specification of the task list user interface

The presenter design in Figure A.122 uses a generic content view for presenting an entity with a list of an
arbitrary number of related entities. It also includes specification of dialog navigation to the presenter
designs in Figure A.119 and Figure A.120. In this specification there are two different targets for the dialog
navigation, depending on whether the source is a task request or an allocated task. The dialog navigation
specification for the Add button is omitted in this specification.

Figure A.123 shows a FLUIDE-D specification of the user interfaces for declining a task request shown in
Figure A.114 and Figure A.115.
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Figure A.123 — FLUIDE-D specification of user interfaces for declining a task request

The content view provides the list based user interface in Figure A.115 as part of its functionality. The
navigation design specification use the Task Supporter Design in Figure A.109 as its target.

To describe how the different user interfaces supporting task overview and allocation support different user
tasks, a number of Task Supporters were specified in Figure A.116 to Figure A.118. Below, designs for these
Task Supporters are specified.
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Figure A.124 — FLUIDE-D specification of Task Supporter Design for the task Receive Task Request
(corresponding FLUIDE-A specification is shown in Figure A.116)

The Task Supporter Design in Figure A.124 utilizes a decorational view specifying that the dialog should be
presented as a window (or as a full screen dialog on a mobile device). This is indicated by the close icon at
the top right corner of the view. The text "Task Request" is the heading text for the view. The only child of
this view is a view for the presenter design that is to be shown inside the window.
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Figure A.125 — FLUIDE-D specification of Task Supporter Design for the task View Tasks
(corresponding FLUIDE-A specification is shown in Figure A.117)

The Task Supporter Design in Figure A.125 includes three decorational views that are to be presented as
windows. Comparing the Task Supporter Design in Figure A.117, one will see that the three presenter
designs are different designs for the same presenter (of which the corresponding Task Supporter in FLUIDE-
A contains three instances). Two of the views that are to be presented as windows have the same heading
text.
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Figure A.126 — FLUIDE-D specification of Task Supporter Design for the task Decline Task
(corresponding FLUIDE-A specification is shown in Figure A.118)

A.2.3 Putting all parts of the Resource Manager together

Above, the user interfaces for all parts of the Resource Manager application have been specified. In this
section, the integration of these parts is specified.

A.2.3.1 FLUIDE-A specification for putting all parts of the Resource Manager together

To couple the location tracking and task overview and allocation parts, one new FLUIDE-A specification is
needed. This specification is a Basic Work Supporter specifying which tasks the Resource Manager supports,
the structure between these tasks, as well as how the Task Supporters specified above fit into this structure.

‘ Perform Work in the Field Supporter ‘ ]

*:b Perform Work in the Field

TS ‘ ‘E ,,,,, Use Map Manage Tasks
Use Map :
| | | |
Receive Task S>> View > Assess | . | Perform
Request Tasks Task Task
: | ——
TS ‘ ‘E TS ‘ ‘E Accept l Decline | | TS ‘ ‘E
Receive Task Request | | View Tasks Task Task Decline Task

Figure A.127 - FLUIDE-A specification of a Basic Work Supporter for the Perform Work in the Field
task

In the task model, the task Use Map corresponds to the location tracking part of the Resource Manager,
while the task Manage Tasks corresponds to the task overview and allocation part. The task Manage Tasks is
further decomposed into four tasks, of which three have a Task Supporter, while the fourth is further
decomposed into two tasks without task supporters. The tasks without task supporters are not directly
supported by the Resource Manager application. The task model also contains some operators (using the same
symbols and precedence rules as CTT [21]): ">>" indicates sequence in task performance, while "[]" indicates a
choice between tasks. No operator indicates that the tasks may be performed in an arbitrary sequence,
including in parallel.
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As there is only one Work Supporter in the specification of the Resource Manager, this supporter aggregates
all the Task Supporters, and thus all the different part of the user interface of the Resource Manager. Despite
this, the specification contains the Category Manager in Figure A.128, representing the complete Resource

Manager application. The only child of this Category Manager is the Basic Work Supporter in Figure A.127.

CcM ‘ Resource Manager Category Manager ‘ E

e i

Perform Work in the Field Supporter

Figure A.128 - FLUIDE-A specification of Category Manager for the Resource Manager application

A.2.3.2 FLUIDE-D specifications for putting all parts of the Resource Manager together

E|a—| = ”__ Perform Work in the Field Supporter Design @
B — O >
Perform Work in the Field 8
— ﬁ . — ﬁ g%
1/ v
s | =% [B s = 5% 08
Use Map Design — Icons for map View Tasks Design
— v — 7
TS = EIE TS = E'@
Receive Task Request Design Decline Task Design

Figure A.129 - FLUIDE-D specification of a Basic Work Supporter Design for the Perform Work in the
Field task
(corresponding FLUIDE-A specification is shown in Figure A.127)

The Basic Work Supporter Design in Figure A.129 utilizes a decorational view specifying that the child
designs are a set of loosely connected windows, indicated by using the same notation as for window type
decorational views, augmented with a stacking look to indicate that the view contains a number of windows.
How the user may navigate between the child designs is determined by the dialog navigation specified for
the children (possibly at different levels). The child designs are designs for the Task Supporters that are
children of the corresponding Work Supporter in Figure A.127.
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The FLUIDE-A specification of Resource Manager also includes a Category Manager representing the
whole Resource Manager application (Figure A.128). The design for this Category Manager is specified in
Figure A.130.

— =5 M Desi 7
™ |p—=|. .‘ﬁ; Resource Manager Category Manager Design @
. —
. | — 1/
] o }& E@

Perform Work in the Field Presenter Design

Figure A.130 - FLUIDE-D specification of a Category Manager Design for the Resource Manager
Category Manager
(corresponding FLUIDE-A specification is shown in Figure A.128)

As there the Category Manager Design in Figure A.130 only has one child, and this child contains all
necessary views, there is no need for any additional views in the Category Manager Design.

A.3 The eTriage Application

The eTriage application supports personnel in the field triaging victims. The user interface for obtaining an
overview of victims already triaged is shown in Figure A.131.

Figure A.131 — Map based user interface for getting an overview of already triaged victims

The user interface used when triaging a single victim or looking at details about a victim already triaged is
shown in Figure A.132.
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Triage at 18:29:19 by Dr. Cooper

Pulse: 48
BP: 180/110
Respiration: 8

Traumatic brain injury

Figure A.132 — User interface for looking at or entering details about a triaged victim

Figure A.133 shows an augmented reality user interface aiding localizing patients.

Figure A.133 — Augmented reality user interface for locating already triaged victims

A.3.1 FLUIDE-A specifications of the eTriage user interface

All the user interfaces in Figure A.131 to Figure A.133 may be specified using the FLUIDE-A specification
in Figure A.134.
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B

Victims Presenter

Visualization:

Figure A.134 - FLUIDE-A specification of the information used in the eTriage application

The presenter in Figure A.134 is also used for specifying the victims category in the MASTER application

Label:
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Location 1 . 5
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Logistic location |+ Triage . . .
name date
time
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Triage Category L Triager
«Location» name name
colour position

(Figure A.52), but is repeated here for readability.

As there are only three dialogs in the eTriage application, and no particular sequence in which these are used,
there are no Task or Work Supporters in its specification. Instead, the three instances of the only Basic
Content Presenter are aggregated into the Category Manager shown in Figure A.135 representing the user

interface of the eTriage application.

Figure A.135 - FLUIDE-A specification of the Category Manager for the eTriage application

eTriage Category Manager

CM
S5

Victims Presenter

i

Victims Presenter

e

O 0l [0

Victims Presenter
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As all the user interfaces in eTriage are based on the same presenter in FLUIDE-A, there are three instances
of this presenter in the Category Manager. In the design specification of this Category Manager, three
different Content Presenter Designs will be used.

A.3.2 FLUIDE-D specifications of the eTriage user interface

Figure A.136 to Figure A.138 show how the eTriage user interfaces (Figure A.131 to Figure A.133) may be
specified in FLUIDE-D. All these FLUIDE-D specifications correspond to the FLUIDE-A specification in
Figure A.134.

A FLUIDE-D specification of the user interface in Figure A.131 is shown in Figure A.136.

& AAVictims Presenter Design — E‘a E

Victims map

* . oo :%{I 3&. E-jﬂ E
«Map Icons View» OA Y s -
Victims Status and Location view S S Victims Presenter Design —
S Victims 3D map
Map Mode Camera View v
Point Victim d’, '
dinat 0.*|id
coordinates medical description R il
; e, = % EI E
0* L ool @
. ] Victim Presenter Design —
Triage Categor Triage R .
& gory 0.* g Medical details
name 1
colour
Center Map Projector View

Figure A.136 - FLUIDE-D specification of the user interface for getting an overview of already triaged
victims

Which dialog to open when a victim icon is tapped is specified explicitly in Figure A.136 (needed as Map
Icons View is used). Three of the orange buttons inside the views are property values of the view, the fourth
(the button labeled "Camera View") is an explicitly specified button providing navigation.

A FLUIDE-D specification of the user interface in Figure A.132 is shown in Figure A.137.
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Figure A.137 - FLUIDE-D specification of user interface for getting an overview of already triaged

The presenter design in Figure A.137 uses a combination of generic content views and the domain-specific
Body Parts Visualization View, wrapped in a number of layout manager views. It also contains a button for

victims

navigating back to the dialog from which the Medical details was opened.

A FLUIDE-D specification of the user interface in Figure A.133 is shown in Figure A.138.
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Figure A.138 - FLUIDE-D specification of augmented reality user interface for locating already
triaged victims

Except for the addition of augmented reality user interface modality/platform (shown by the additional icon
at the top right), the content view (3D Icons Imposed on Camera View), and the absence of orange buttons,
the presenter design is identical to the one specifying the map based user interface (Figure A.136). The 3D
Icons Imposed on Camera View requires the same model pattern as Map lcons View, and provides an
augmented reality view on localized information. It has the same aggregation and display rules as the family
of content and content integration views for displaying map overlays.

In addition to the Content Presenter, the FLUIDE-A specification of eTriage includes a Category Manager
representing the whole eTriage application (Figure A.135). The design for this Category Manager is
specified in Figure A.139.
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Figure A.139 — FLUIDE-D specification of Category Manager Design for the iTriage application
(corresponding FLUIDE-A specification is shown in Figure A.135)

The Category Manager Design in In Figure A.139 utilizes the same type of decorational view that is used for
the top level of Resource Manager (see Figure A.129). How the user may navigate between the child designs
is determined by the dialog navigation specified for the children.
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