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1. Introduction

This work package consists in the implementation and integration of an Activity
Management System into the UCH. This system is responsible for providing task support to
the user, either by scheduling and executing complex tasks or by providing ways to guide

users through such tasks.

A definition of a task can be: “a usually assigned piece of work often to be finished

within a certain time” [1]. A task can also be called "activity”, "goal”, "job", or "action".

Examples of tasks may be switching on the HVAC, turn on the TV, send a instant message...

The interaction of the Activity Management System with the targets (devices or
services) will be accomplished using the existent socket instances (for the existent targets).
Interaction with the user will also be accomplished using sockets: each task model will have a

socket for interaction with the user, created specifically for that purpose.
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2. Activity Management Specification

The development process of the Activity Management System is based on the
requirements collected from the user groups in WP1 scenarios. User-centered analysis (task
analysis, social settings) methods will be employed to refine the requirements into a set of

suitable scenarios.

The Activity Management System will include a task engine implementation, based
on an already existent open source engine (provided to i2home by Charles Rich, Ph.D.). The
modeling of tasks and the interaction between them is represented by task models. This
representation follows the standard CEA-2018 which defines the semantics and an XML

notation for task models.

A task in a task model can represent single or multiple operations to be executed.
These operations can be related to interaction with targets or users. Examples of interactions
with targets are: switch on the HVAC, set the temperature to 25°C, turn on the TV, switch to
channel 4... Examples of interactions with the user are: guide the user in the process of
executing some tasks (for instance to prepare a salad for lunch).

The task engine to be used will deal specifically with task models compliant with the
CEA-2018 ANSI standard and will be responsible for (among others):

e Parsing the task model documents (task model descriptions);
e Creating a runtime representation of the task models and the tasks present in it;

e Maintain and update that representation to reflect the changes in the system

(changes in targets or done by the user);
e Determine the next task to be executed at a given moment;

e Execute tasks marked for execution (if possible).
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2.1.1. Internal architecture

As mentioned before, all the interaction between targets, users and the Activity

Management System will be made using sockets that are placed in the Socket Layer.

The figure bellow shows the new system architecture now including the Activity
Management System in the global UCH architecture:
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As showed in the above figure, the Activity Management System architecture will be
modular. It will have a manager (Activity Management Manager) that will be responsible for
each individual Activity Management Module.

Each Activity Management Module will be responsible for providing the runtime
environment necessary to execute a CEA-2018 task model. To accomplish this, each

individual AM module will have its own task engine instance and its own ecmascript engine.

The task engine implementation will be responsible for parsing the original task
model . XML file and to create its runtime representation. It is also responsible for obtaining
tasks and task models referred in the original task model. It will also keep the runtime
representation up to date with the latest changes and with the relevant changes on the

surrounding environment.
The Ecmascript engine will be responsible, for example, for evaluating:

e The scripts present in the tasks (not obligatory to be present): this scripts are
present on the tasks that are meant to interact with targets, and its evaluation will lead

to actual interaction with the targets.

e Task’s pre-conditions (not obligatory to be present): this scripts must be

evaluated in order to determine if a task can be selected for execution or not.

e Task’s post-conditions (not obligatory to be present): this evaluation will be

used to determine the success of the execution of the given task.

e Task’s input/output slots (not obligatory to be present): this evaluation is

meant to calculate the actual value of the slots of tasks.

The Ecmascript engine will also be responsible for keeping the bindings up to date:
bindings are the relations between the slots of the different tasks, for instance, an output slot

of a task may be used as an input slot of another task.

Each of the Activity Management Modules will also expose a socket to allow
interaction with the user. Each socket will be made specific to the task model to be executed
in the AM module. This way the socket will have all the socket elements necessary to display

and request all necessary information to/from the user (see 2.1.3 for more details).
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2.1.2. Grounding mechanism

As mentioned above, tasks may contain ecmascript scripts that may be used for
interaction with the targets. It will be created a specific ecmascript library with the purpose of
allowing the execution of operations on the targets triggered from the scripts present in the
task model. This library is called URC library and it will interact with the Socket Layer of the
UCH, which has access to all sockets from all targets available in the environment, and also
to all sockets from other task models. It can be used in any of the scripts present in the task

model, and it contains, among others, the following methods:

e URC.getValues() — used to retrieve the actual value of a socket element of a

specific socket.

e URC.setValues() — used to change the value of socket elements present in a

specific socket.

e URC.invokeCommand() — allow the invocation of commands present in a

specific socket.
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2.1.3. Interaction with the user

With the purpose of interacting with the user it will be created a task model that
contains specific pre-defined tasks that allow that interaction. This task model can be

referenced from any other task model (it is always available in the UCH).
Some of the tasks that will be available in this task model are:

e Input Request: this task will be used to request an input value from the user. It
has an input slot that will contain the value inserted by the user, and an output slot that
contains the message to be displayed to the user explaining what he needs to insert.

<task id="InputRequest">
<input name="message" type="string"/>

<output name="response" type="string"/>

</task>

e Confirmation Request: this task will be used to request a confirmation from

the user. It has an output slot that contains the message that will be displayed to the
user requesting a confirmation, and it has an input slot to contain the response given
by the user to this request (in this case ‘Ok’ or ‘Cancel’).
<task id="ConfirmRequest">
<input name="message" type="string"/>

<output name="response" type="string"/>

</task>

o Instruction Notify: this task is used to display an instruction to the user in the

form of a notify (alarm). The message that contains the actual instruction must be

available through resources [6].

<task id="InstructionNotify" />

In order to allow the interaction of an Activity Management module with the users,
the task model that is being executed in the Activity Management module will have its own
socket description. This socket description must contain mapping elements to map socket
elements present in this socket to tasks, steps and input/output slots present in the task model.

There will be two types of mappings:
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e Step mapping: this mapping will be used to map all the existent input/output

values in a step in the task model. Imagine that we have an input slot from a step
referent to a task that represents the volume that the user wants to change the TV to.
To allow the user to insert this value we add a variable to the socket description that
will contain it. By using this mapping when the user inserts the volume value in is

interface, the Activity Management assigns that value to the proper step input slot.

e Task mapping: this mapping is used to map command elements to tasks (or

steps), so that when a user invoke the command in its user interface the AM knows

what task (or step) to execute (if possible).
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