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Abstract

The usefulness of task analysis and task modeling has been widely acknowledged in software
design and development. However, the rate of adoption of task analysis and modeling has been
painstakingly slow. One of the reasons for this may be the lack of flexible software tool support.
In this paper, we present Tamot, a graphical task modeling tool that was designed to include the
characteristics that would be desirable in a task-modeling tool. Those characteristics include
ease of learning, support for entering multiple tasks quickly, mechanisms to support top-down
and bottom-up approaches to task modeling, ease of modification, customisable reporting
facilities, and, finally, inter-operability.

1. Introduction

Despite of the recognition of the usefulness of task analysis and modeling in software design
processes, the adoption of task analysis and modeling is far from common in the software
industry. We believe an important reason for this is the lack of appropriate software tool support.
Before the early nineties, task analysts and practitioners mainly relied on pencil and paper or
general-purpose tools such as text editor or graphical drawing tools to perform task analysis and
modeling. Task modeling tools (prototypes) started to emerge in the mid-nineties, e.g., (Beard et
al., 1996). Gradually, more task modeling tools came into existence, e.g., (van Welie et al., 1998;
Williams, 2000; Paternd et al., 2001), especially after the CHI 1999 workshop on tool support for
task-based Ul design (Bomsdorf and Szwillus, 1999), where the need for flexible task modeling
tools was clearly recognized. This marks a significant progress in the task analysis and modeling
field. A detailed review of task analysis and modeling can be found in (Bentley et al., 2000). In
this paper, we present some of the key issues for a useful task modeling tool. This is largely based
on observations gained in the process of many iterations of the development of Tamot, our
graphical task modeling tool. We also present Tamot and explain how it addresses those issues.

2.  Key Characteristics

Any task modeling tool is based around a specific task modeling notation. To maximize the
usefulness of task modeling, it would be good if the notation was able to support a number of the
stages within the Software Development Life Cycle, as the cost of building task models would
then be offset by the use and re-use of the models (Paris et al, 2000). In addition, it is desirable
for the notation to be usable and readable by a variety of people. These characteristics are
features of the notation itself. There are also a number of desiderata for a tool whose aim is to
support the construction of a task model. Based on our development of such a tool and its uses by
HCI task analysts in commercial projects, we have observed the need for the following
characteristics: learnability, efficiency of multiple task creation, affordance of different working



styles, efficacy of managing change, customisability of report generation, affordance of multiple
views with varying degrees of abstraction and interoperability.

Learnability: Learnability is important for any software tool. With the same degree of utility, the
easier it is for a user to get started with the tool, the more likely the tool will be adopted. The fact
is that modern workers are increasingly overloaded. Most people have to focus on tasks at hand
and cannot afford to spend much time to learn new tools. Often, the time span of a commercial
project is very short, thus demanding human factor experts to produce task analysis and
modelling report quickly.

Efficiency of multiple task creation: High learnability enables new users to get started with a
tool easily. To enable realistic model building, a task modelling tool must also provide features
that support the efficient creation of multiple tasks. When early versions of Tamot were first tried
in commercial projects, task analysts were frustrated with the lack of support for creating multiple
tasks. In a real world situation, a task model normally consists of a large number of tasks.
Therefore, it is critical to allow users to create a series of tasks easily.

Affordance of different working styles: Users have different working styles. A software tool
should not force users to adopt a particular style unnecessarily. For task modeling, there are 3
common approaches, namely, top-down, bottom-up, and a combination of the two. When using a
top-down approach, users start from the root of a task model and progressively work their way
from higher-level tasks down to lower level tasks. Whereas bottom-up approach is the other way
round, i.e., from lower level tasks users work their way upwards to form higher-level tasks.

Efficacy of managing change: In the process of task analysis and modelling, the task model
usually undergoes many iterations before being finalised. It is observed that re-organisation of
tasks in the task hierarchy almost always occurs during task model iteration. Re-organisation of
task models can be broken down into two types of operations. One is removing existing high
level tasks. Another is re-grouping low level tasks to form a new high level tasks.

Customisability of report generation: Task models can be used for many different purposes and
it is useful to have reports that present the models. As the reports may be used for different
purposes, they should be easily customisable to suit different needs. Ideally, the customisation
could be applied to both content and format.

Affordance of multiple views with varying degrees of abstraction: A task model, as a whole,
is a coherent entity, and it can be fairly large in real world situations. In order to manipulate such
a model effectively, a tool needs to provide appropriate views of the model such that a user can
easily get a global view, check on some intermediate level construction, or zoom in on some fine
details.

Interoperability: The usefulness of task models could be maximised if a task modeling
tool is interoperable with other tools.

3. Tamot

Tamot is a general-purpose task modeling tool. Its task representation is based on the Diane+
formalism (Tarby & Barthet, 1996), which supports task annotations (e.g., repetition and
optionality) and procedural relationships (e.g., goals and sequences). Tamot forms part of the
Isolde project whose main objective is to generate user on-line documentation (Vander Linden et
al., 2000; Paris et al, 1998). Tamot has been used as a task model editor by task analysts, and it
has also been shown to be usable by technical writers (Ozkan et al, 1998). In what follows, some



important features of Tamot are discussed. The emphasis is on how these features address the key
characteristics discussed in section 2, namely, learnability, efficiency of multiple task creation,
affordance of different working styles, efficacy of managing change, customisability of report
generation, affordance of multiple views with varying degrees of abstraction and interoperability.
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Figure 1. Tamot main window

The main window

In graphically based tools, the conventional way to facilitate ease of use is to allow commands to
be activated by selecting icons, dragging and dropping them as appropriate. For instance, in
Rational Rose (Rational Rose, 2002), a use case can be easily created by first selecting the “use
case” icon from the palette, then putting it in a use case diagram by clicking on the appropriate
spot on the workspace. We have used a similar mechanism in Tamot: tasks and boolean
connectors (logical operators) can be created by selecting (clicking) the appropriate icon on the
palette. Figure 1 shows the Tamot main window. As we can see, there are five parts below the
menus and tool bar. On the upper-left, the task hierarchy is displayed with attributes for the
selected task shown in the window underneath. On the upper-right, workspaces showing detailed
task decompositions at various points in the hierarchy can be displayed. The bottom right window
allows a user (e.g., a task analyst or a technical writer) to enter comments in plain text or in Rich
Text Format about the task being modeled. On the bottom-left, the user can set task attributes for
the currently selected task. The palette can be seen vertically in the middle.

To create a task, the user clicks on the task icon in the palette section, and then clicks on
a window in the upper-right section. This provides users with an easy way to get started.



Task input window

In addition to the method for creating tasks described in the previous section, new tasks can also
be created using the Task Input window (Figure 2). With this window, new tasks can be created
by typing descriptive task names and pressing the “Return/Enter” key. This creates a new task
automatically and then clears the text in the text-field. Since this method doesn’t specify the task
position, the new task will be automatically aligned next to the last task in the selected
decomposition window. If the “Link” check box is checked, then the consecutive tasks will be
also automatically linked. With this task creation facility, a series of parallel/unlinked,
sequenced/linked, or parallel and sequenced interleaved tasks can be easily created. For parallel
tasks, the time saving will be proportional to the total number of tasks to be created. For
sequenced tasks, the time saving will be even greater, since the user is not obliged to create the
sequence links in the conventional way, i.e., selecting the appropriate icon and linking the source
and destination tasks (a 3-step operation for creating 1 link).
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Figure 2. The task input window

Add and remove intermediate levels

In this sub-section, we introduce the add and remove level functionality and discuss how they
contribute to bottom-up model building and the improved efficiency for managing model change.

The add level functionality enables a user to create a new high level task from a collection of
tasks. In effect, the group of tasks is “demoted” to a lower level in the hierarchy. For instance, it
takes two steps to form a mother task Task m from a group of tasks Task 1, Task 2, ..., Task n
(Figure 3):

(1) Selecting tasks Task 1, Task 2, ..., Task n;
(2) Selecting “Add level” popup menu item, which prompt the user for the new task’s name,
here Task m.
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Figure 3. Grouping multiple tasks to form a higher level task with Add Level command

In contrast, achieving the same objective with conventional multiple select/cut/paste, the
following steps need to be performed:



(1) Creating task Task m;

(2) Selecting tasks Task 1, Task 2, ..., Task n;

(3) Cutting task Task 1, Task 2, ..., Task n; and

(4) Pasting the cut tasks into task Task m’s decomposition.

The remove level functionality allows users to easily remove a composite task. Consequently, all
its sub-tasks are “promoted” to a higher level in the hierarchy. For example, Figure 4 (a) shows a
simple task model for “counter anti-ship missile attack”. If we want now to remove the higher-
level task “set the noise rejection level”, we simply right-mouse click on the task and select the
“Remove level” menu item. As a result, the “set the noise rejection level” task will be deleted and
its sub-task “match altitude dial to threat altitude” will be promoted to its place. Notice that even
the task links will be kept intact (Figure 4(b)). Similarly, this objective can be accomplished with
conventional multiple select/cut/paste/delete, but this requires greater effort as shown in the
following:

(1) Selecting the sub-task “match altitude dial to threat altitude”;

(2) Cutting the selected task;

(3) Pasting the selected task to the same task decomposition as its original mother task;
(4) Creating links between the pasted task and neiboughrs of its original mother task;
(5) Selecting the original mother task and its associated links;

(6) Deleting the selected components.
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Figure 4. Remove higher level tasks with the Remove level command

It is probably worth noting that conceptually, remove level is the reverse of add level. However,
in terms of implementation, remove level could be far more complicated than add level. The
challenge comes from how to automatically work out the starting and ending points when a task
decomposition contains multiple interwoven tasks. In the current state of Tamot, some simple
heuristics are employed while allowing users to intervene in complicated situations.

Add and remove level functionality supports two common types of operations in managing model
change, namely, re-grouping some tasks to form a new high level task and removing some
existing composite tasks. In terms of supporting different working styles, add level supports
building task models bottom-up. Tamot also supports the top-down approach. The user creates a
high level task and then adds sub-task into its decomposition.



Reporting facility

In Tamot, the user has full control as to what task attributes to include in the generated report
(i.e., the content). This is achieved with the dialog box shown in Figure 5 (a). Task attributes are
included or excluded by selecting or deselecting in the dialog box. This prevents reports that
contain irrelevant information. The report is generated using XSL (XML stylesheet language) in
the form of HTML. Currently, the format of the report cannot be customised. The report, starting
with a table of contents (task names listed in alphabetical order), lists all tasks with selected
attributes and its graphical decomposition (Figure 5 (b)).

= Tick those attributes to appear ... [E3 3 Netscape

File Edit “ew Go Communicator Help
comment = Table of Contents | Detail ﬂ
composite (=
i O Table of Contents
feedback [
mandatory [
maxCard o Mauin Task : access call function
minCard (=

access call funchion

precondition ¥
semantics [= Al fasks
style [l access call finction
terminal ¥ access in-call function

adjust earpiece volume

answer call

P PSRN DS |- LI
Cancel | == Document: Done S e B

(@ (b)

Figure 5. Customize task model report

Interoperability

Tamot uses XML as its internal representation. Tamot is, therefore, able to cooperate with a set of
external tools, including task model acquisition tools. In our environment (Paris et al., 2001),
these tools currently include U2T (Lu et al, 1999), a tool for acquiring task models from UML
diagrams; T2T (Brasser and Vander Linden, 2002), a tool for extracting a task model from task
scenarios; and UIR (Paris et al., 2001), a tool for building task models from user system
interactions. Tamot thus provides a consolidation platform for integrating task models from
heterogeneous sources. In addition, Tamot can interoperate with tools that make use of task
models. In our work, we currently have two such tools: ITG (instructional text generator), a tool
that generates user manuals (Vander Linden et al., 2000) and T2U (task model to UML model
transformer), a tool that generates system behavior models in Rational Rose (Lu et al., 2002).

Navigation facility

As Shown in Figure 1, Tamot provides 4 ways to navigate through a task model, i.e., the Task
hierarchy, the navigation desktop, zoom, and search. The task hierarchy presents a containment
(folder like) view of the task model, which enables users to inspect containment of tasks at any
level of the hierarchy by either opening or closing composite tasks. Detailed decompositions for
composite tasks can only be viewed in the navigation desktop, and can be activated by double
clicking the task icon either in the Task hierarchy or on the navigation desktop. Therefore, from
the root of a model, it is easy to drill down into the hierarchy. However, it is not as easy to
navigate up the hierarchy. In the Navigation desktop, each internal window contains one task



decomposition. If a composite task contains too many sub-tasks to be accommodated within one
viewable frame in the default resolution, zoom can be used to contract the model in adjustable
magnitudes. The search functionality supports locating tasks whose names contain the string
being searched.

In summary, Tamot provides reasonable support in:

e random access of tasks (search);
e from high level drilling down to details;
e overview of a composite task (zoom).

And limited support in

o global overview of the whole task model, which requires the users to integrate two
sources of information: the task hierarchy and navigation desktop;
e navigation from low level to high level tasks.

3 Conclusion

Despite of the growing awareness of the usefulness of task analysis and modeling in software
development, task analysts have largely been relying on either pencil/paper or rudimentary task
modeling prototypes to perform their work. The time for usable tools to support task analysis and
modeling is long over due. In this paper, drawing on our experience in developing Tamot, a
graphical task modeling tool, and on user feedback, we have discussed some aspects which are of
critical importance to the usability of a task modeling tool. We also introduced Tamot’, focusing
on how it addresses these issues and identifying areas that require further development. One such
an area is providing an adjustable global overview. One possible solution would be to have a
window displaying the whole task model with full details while allowing individual composite
tasks to be either open or closed as desired.

The significance of our work is in two areas: (1) We hope that providing a task modeling tool
with improved support for common tasks in task modeling will promote task analysis and model
building, which, in turn, will lead to improved usability in developed software systems. (2) By
identifying some significant usability issues for task modeling tools and how Tamot addresses
them, whether reasonably or otherwise, we hope to enable the construction of better task
modeling tools in the future.
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