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Abstract. We present a formal framework towards a systematic design
for MANET applications. In this paper, we define a layered architecture
for mobile ad hoc computing and specify the system components with
the B method and UML diagrams.

1 Introduction

We define a layered architecture in Fig. 1 for mobile ad hoc computing and pro-
pose a middleware layer with three key components between software application
layer and ad hoc networking layer. We specify the system components with the
B method [1], and model the interactions and message communications between
components with UML diagrams.
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Fig. 1. MANET Architecture

2 Network Management

There is no constant topology or centralized manager in MANET. In order
to form a self-organizing network, and support multi-hop routing by forward-
ing packets, it is necessary to have the network management in every node in
MANET.
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3 Awareness

As shown in Fig. 2, a node processes incoming messages according to the format
of data packets. If the received message is a communication message, the system
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Fig. 2. Incoming Message Processing

checks the packet head, and then receives or forwards the packet according to
the next hop ID of the route. In case the ID is unrecognizable, the system will
report a broken route. If the incoming message is a routing message, the system
will process the message according to the current routing protocols in MANET.

4 Interaction

We consider an opening session for the interactive communication between nodes.
In such a session, the source and destination nodes exchange messages and up-
date routing information for communication. As shown in Fig. 3, when the sys-
tem opens such a session and starts interactive communication, the source node
will select a route from the routing table or detect a new route to reach the
destination node. If there is no available route or the destination node is not
detected in the network, the opening session fails and a failure message is sent
back to the source node. In a successful case, once a route is available, a com-
munication session between the source node and destination node is created and
the interactive communication starts.

During the interactive communication, the network topology might be
changed and it might lead to a broken route. Thus route maintenance and re-
covery are needed for interactive communication. Figure 4 shows how a route is
recovered when the system knows that the route is broken. In our design, it is
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Fig. 3. Opening Session for Interactive Communication

assumed that multiple routes discovery protocols are used. For example, when
source node S is communicating with destination node D, S sends data pack-
ets to D along with the selected route. During their communication, if S gets
to know that the communication route is broken, S doesn’t need to rediscover
a new route immediately because S might have detected several routes in the
previous discovery. It can then choose another available route and replace the
broken one. Until all the routes are not reachable to the destination, the system
will start route discovery again [2].
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5 Relationship of Components

There are three components in the system specification, which are built up with
nine B machines. Two pre-defined machines AdHocNet and RouteInfo are used
to specify the context and environment of mobile ad hoc computing. The compo-
nent Network Management is composed of three machines: netManager, modeSet
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and Connector, and the component Awareness has two machines: awareNodes
and awareMSG. There are two machines: Communication and RouteRecovery in
the component Interaction. For the whole system, the relationship of machines
within components and between components is shown in Fig. 5.
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Fig. 5. Relationship of Components

6 Concluding Remarks

The goal of the specification is a formal framework to enable applications to be
developed based on the three components, which are to be executed arbitrarily
in MANET. A complete detailed specification of mobile ad hoc computing and
some experiment results can be found at [3].
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