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Abstract

Service Discovery is a widely researched topic in wire-
less networks. Existing protocols have significant over-
head for service advertisement as well as service discov-
ery, with many messages being transmitted in the network.
While this is costly, it may not always contribute signifi-
cantly to the overall performance of the network. We pro-
pose a simple service discovery protocol that aims at re-
ducing the number of messages in the network while at the
same time, keeping the waiting time for services to a min-
imum. We evaluate the performance of the protocol for a
stationary wireless sensor network.

1 Introduction

Wireless Sensor Networks (WSN) are a group of nodes,
distributed in an area, that communicate with each other
to collect information about the environment. The nodes
are deployed in large numbers, usually hundreds or thou-
sands, and can either have a fixed location or are randomly
deployed to monitor the environment [18]. They sense en-
vironmental changes and report them to other nodes over
the network. These are deployed for a variety of appli-
cations including habitat monitoring, medical monitoring,
military surveillance, etc. [2, 3]. However, WSNs bring
with them a host of challenges. Unpredictable wireless
links, power constraints, memory constraints, and loss of
individual nodes are only a few of the challenges.

Sensor nodes collect information from other nodes. For
a dedicated application, this can be hard-coded into the
application. But to allow new applications to be run on
these sensor nodes, either from unanticipated interactions
among overlapping sensor networks or by the arrival of
additional wireless devices, some mechanism for finding
sensors that provide information is required. Traditionally,
this is known as service discovery.

1.1 Service Discovery

Service discovery protocols are network protocols that
allow automatic detection of devices and services offered
by these devices on a computer network. Clients, the nodes
that need a service, perform a discovery step, which typi-
cally initiates (limited) flooding of the network to discover
nodes offering appropriate services. In some cases, clients
may directly seek the needed services themselves; in oth-
ers, they may contact one or more service catalogs, which
maintain directories of available services. A discovery at-
tempt generally classifies the service by type, and may op-
tionally include requirements such as a manufacturer, serial
number, or other service attributes.

Services on networks can be advertised so that users can
discover them. Service advertisement and discovery is im-
portant as mobile devices and mobile wireless devices pro-
liferate on networks. These devices may connect to net-
works at varying locations.

A service discovery and advertisement protocol is an
important tool to help these devices find services on the
network wherever they connect, and to let other network
users know about the services they are offering. In this
paper, we describe our protocol for service discovery in
wireless sensor networks, TinySDP, and our initial imple-
mentation on TOSSIM, the simulator for TinyOS.

2 Related Work

Jini is a service discovery technology based on Java.
In Jini, lookup services provide catalogs of available ser-
vices to clients. Upon initialization, Jini services register
their availability by uploading proxy objects to one or more
of these lookup services. Once a client has contacted a
lookup service, it can search for interesting services and
then download the corresponding service proxy objects.
Execution of methods in a proxy object allows commu-
nication with the corresponding service. However, Jini’s
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dependability on Java makes it unsuitable for sensor net-
works.

SSDP provides a mechanism that allows HTTP clients
and HTTP resources to discover each other in a local area
network. It is used in Microsoft’s UPnP (Universal Plug
and Play) architecture. When a service first comes online,
it announces its presence in the network by sending a mul-
ticast message. All the clients that hear this multicast cache
the information. Any clients that come online after this an-
nouncement can discover the desired service by sending
out a discovery request. As a result, there is no steady
stream of messages being sent out. Only when an event
occurs are the messages sent. This event-driven approach,
however, makes the protocol more complex. A number of
issues preclude the use of SSDP in sensor

networks. It is based on HTTP, with large headers
present in messages. Transmission of such large messages
is inappropriate in sensor networks. Also, the protocol
has a relatively complex architecture, unsuited to resource-
starved sensor networks.

DEAPspace is a decentralized discovery algorithm tar-
geted at wireless ad-hoc single-hop networks. It uses a
pure push-based approach for service discovery. The time
is slotted into intervals and service information is broad-
cast during these intervals. However, instead of a de-
vice broadcasting only its own information, it broadcasts
its “world view” i.e. information about all the services
it knows about. The devices schedule their broadcast for
some time(slot) in the future, wait till that time, then broad-
cast their “world view” in a service advertisement message
(SAM). The broadcasts are single-hop and are not trans-
mitted beyond the local transmission range of the device
in question. If, while waiting for its broadcast time, the
device receives a SAM from one of its neighbors, then it
updates its own service information before broadcasting
its SAM. One of the issues with DEAPspace is the size
of individual broadcasts. The broadcasts are not sent fre-
quently, still the size of messages remains an issue with
sensor networks because of limited memory. Also, since
wireless ad-hoc networks are very dynamic and can change
quickly, the push-based approach of DEAPspace may not
be able to provide perfect coverage. Instead, it makes more
sense to use a hybrid of push and pull approaches, striking
a balance between both client and server participation to
improve responsiveness in service discovery [29].

Gossip Based Discovery is a service discovery protocol
for Mobile Ad-Hoc Networks. A device collects informa-
tion about services in the network by listening to all the
service advertisement, request, and response messages in
the network. Service advertisement is made periodically
by sending a multicast message in the network. This in-
formation is cached by other devices in the network. A

service advertisement typically includes not only the ser-
vices that the node itself provides, but also the services it
knows that other devices provide. A service registry on
each device is a tree-structured service classification with
generic services at the top and more specific ones as we
move down the tree levels. It stores local services as well
as services offered by others [28]. This protocol updates
the service registry based on every advertisement, request,
and response message that it hears. This could be a chal-
lenge for resource-constrained sensor networks.

PDP concentrates on service discovery in ad-hoc net-
works, where mobile devices communicate via wireless
links without any fixed infrastructure. It is a fully dis-
tributed protocol that uses both push and pull techniques.
In PDP, a device announces its services only when other
devices request the services. Service announcements are
broadcast to all the devices within range, all of which will
get to know about the new service simultaneously at that
moment, without having to actively query for it. Devices
have a cache where these announcements are stored. Ser-
vice announcements include not just the services offered
by the device itself, but all the known services of the re-
quested type [27]. Even though PDP successfully reduces
the number of transmissions in a network and reduces the
latency for discovery of a service, a number of issues arise
while using PDP in sensor networks. The underlying rout-
ing protocol used with PDP should have multicast support,
otherwise it may give rise to the hidden node problem.
This could lead to an increased number of transmissions.
The services in the PDP messages are defined using a URL
scheme similar to the one used in the Service Location Pro-
tocol (SLP) [31]. Adapting this scheme for use in sensor
networks may require a complete change of the PDP mes-
sage. Lastly, PDP has been implemented in Java 2 Stan-
dard Edition (J2SE) and in Java 2 Micro Edition (J2ME).
The PDP messages are sent by encapsulating them in UDP
or TCP messages. Thus, PDP is more suited to MANETs
and its adaptation to sensor networks would require signif-
icant effort.

In the post-query model, each server posts its service(s)
to a set of nodes according to the Posting protocol and each
client queries its desired services according to the Query-
ing protocol. A pair of Posting and Querying protocols
forms a post-query protocol. In order to adapt to topologi-
cal changes over time in an ad hoc network, these protocols
are executed in rounds. Barbeau and Kranakis [26] propose
various post-query strategies. These include:

• greedy; all nodes post to all nodes and all nodes query
all nodes,

• incremental; all servers and clients post to and query
a small set of nodes in the first round and increase the
size of these sets in subsequent rounds,
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• uniform memoryless; servers post to a random set of
nodes and clients query a random set of all nodes,

• uniform with memory; in each round a new set of
nodes are posted to or queried.

Even though the above strategies work well and result
in nodes successfully finding the services they need, all of
them tend to consume high bandwidth. Multiple rounds in
each strategy tend to consume a lot of resources in terms
of power, bandwidth of the network, and memory in indi-
vidual nodes.

Bluetooth is an ad-hoc network technology for nodes
that are very close to each other. Bluetooth SDP defines
the SDP server and the SDP client. To find a service, a
client unicasts an SDP request to the SDP servers one by
one. SDP servers either send back SDP responses or er-
ror responses. SDP uses a request/response model, where
each transaction consists of one request protocol data unit
(PDU) and one response PDU. The Bluetooth Service Dis-
covery Protocol (SDP) addresses service discovery specifi-
cally for the Bluetooth environment. It is optimized for the
highly dynamic nature of Bluetooth communication [7]. It
is not intended for networks with a significant radius or
with a large number of nodes.

As can be seen in the discussion of the above proto-
cols, they are more suitable for Mobile ad-hoc networks
(MANETs). Adapting any of them to wireless sensor net-
works would require a complete reworking of the compo-
nent protocols. Instead of attempting to adapt an existing
protocol, we have started with a basic list of needed func-
tionality and, with the resource limitations of sensor nodes
in mind, created a custom, extensible protocol for service
discovery in sensor networks.

3 Application Scenario

To illustrate the importance of service discovery pro-
tocols for wireless sensors, consider a network of nodes
deployed in a forest to gather environmental information.
A new wireless device enters this network to collect infor-
mation. The types of information that the device is inter-
ested in collecting could differ based on the interests of the
user. It could look for anything, varying from the number
of sightings of a particular animal, the highest temperature
recorded so far, or the humidity level in a particular area
etc.

As another example, consider a sensor network where
sensor nodes are deployed in homes to monitor the elec-
tricity usage of each household. A mobile device enters
this network to collect this information for all the houses.
It sends out a request looking for electrical sensors. The
sensors in each house reply to the service request.

Figure 1: TinySDP Framework

So, the devices search for sensors that provide the re-
quired services and start retrieving the information from
them. This gives us the power of collecting data from an
already deployed network, without reprogramming it for
each change of user interests. Thus, the network adapts to
changing or novel applications.

As sensor networks are becoming more popular, newer
applications that were previously unthought of are becom-
ing popular. As more sensor networks interact, newer ap-
plications and thus more requirements are shaping up. A
flexible structure that supports interaction among sensors
that were originally deployed for different purposes will
facilitate future uses of sensors.

4 Protocol System Description

The Tiny Service Discovery Protocol, as its name sug-
gests, is a lightweight protocol that allows discovery and
selection of services in a network. We focus on the service
advertisement and discovery components of the protocol.
The protocol allows services to advertise their availability
and clients to browse the network, determining which ser-
vices exist and the characteristics of those services. The
network nodes need little or no static configuration for dis-
covering services.

The protocol keeps in consideration the resource limita-
tions of sensor networks and is designed to meet the basic
functions desired of a service discovery protocol.

Clients perform a discovery step to discover nodes of-
fering appropriate services. A discovery attempt gener-
ally classifies the service by type, and may optionally in-
clude requirements such as a manufacturer, serial number,
or other service attributes. When a service enters the net-
work, it will perform service advertisement. These adver-
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Figure 2: TinySDP Packet Format

tisements include necessary contact information, and op-
tionally, descriptive attributes. The protocol uses a dis-
tributed approach in which information is cached in the
network rather than in some central server. As shown in
figure 1, any advertisements or requests are sent to the net-
work rather than to a particular node acting as a server. The
process of advertising messages distributes the data in the
network, increasing its access, thus making it possible to
find the data quickly. When a node needs a service, it sends
a request to the network. When the service request reaches
a node that has a corresponding service advertisement in
its cache, it forwards the request to the node that provides
the service. The service provider then replies directly to
the client.

5 Protocol Details

The protocol defines a packet size of 29 bytes. We have
a 15-byte application header and 14 bytes of data in our
packet. As can be seen in Figure 2, the protocol header
carries the basic information about the packet. The packet
type specifies whether the packet is an advertisement, re-
quest, reply, or acknowledgement. With an 8-bit field,
we can define 256 different packet types. The 16-bit ser-
vice type field specifies the service whose information the
packet is carrying. However, some standardization of the
service values is required to ensure that a particular value
means the same service to all the nodes. For instance, if
we define value 310 for temperature, 311 for light, 312 for
chemical concentration of say, magnesium, etc. then these
values will remain the same for every application that uses
this protocol. Other than reserving values for standardized
service types, we also allow applications to define their
own service types. We have reserved a major portion of
these codes for defining standardized service types, leav-
ing the rest for application-specific services. For generic
message exchanges not concerning any specific service,
the protocol requires a service type of zero.

Every packet has a hop count (the time-to-live field). A

Figure 3: TinySDP service request

packet starts with a certain maximum value, hopmax. This
is decremented by every node that forwards the packet.
When hop count reaches zero, the packet is discarded.
Limiting the lifetime of a packet using hop count prevents
old packets from moving around in the network.

Services are grouped together using ‘scopes’. A scope
is a set of sensors making up an administrative group. It
can indicate a group of nodes within a particular loca-
tion, within an administrative domain, or grouped by some
other category. For instance, we may need a service only
in some specific administrative domain or location, or we
may want to control the rights of nodes by allowing them
access to services on some nodes and not on others. This
is done by assigning domains in the networks and assign-
ing them scope values. Every packet includes this value
and it requests services from only those nodes who fall in
that scope. Alternatively, if we want a node to look for ser-
vices in all domains, we use a scope of zero. Scopes are
particularly helpful in internetworking.

5.1 Service Advertisement

Sensor nodes advertise their services at network startup
or when a new node enters an already existing network.
The nodes can also periodically retransmit their advertise-
ments. The source node initiates the advertisement. It fills
in all the information in the packet including the service
type that it is advertising. It also includes the current time
and the time of service expiration. This expiry time is usu-
ally wired into the nodes when they are introduced into the
network. This is the time duration for which the node will
stay in the network. For some nodes this could be a short
duration like minutes or hours, while for others it could be
a very long duration like days, weeks, or even months.

5.2 Service Request

A node that needs to find a service in a network sends
out a service request packet. In this packet it also includes
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service requirements, time constraints, or other QoS pa-
rameters that it needs. As shown in Figure 3, the packet
includes requirements about how long it needs a service,
and with what frequency. For example, a node might need
temperature readings every hour (i.e. the frequency will be
set to one hour). In addition, we include ten bytes at the
end of the packet for any special requests the node might
have. For instance, a node looking for printer services may
only want printers on a particular floor of the building to
reply. In another case, a node monitoring the changes in
temperature in a forest might send out a request checking if
the temperature has exceeded a certain threshold (indicat-
ing the possibility of a fire). This inclusion of special re-
quests can help further reduce information exchange, thus
controlling unnecessary traffic in the network. The format
of the additional information is defined when a particular
service type is standardized.

5.3 Service Reply

When a node receives a service request, it checks if it
meets the service requirements of the requesting node. For
instance, can it provide the service for as long as the user
needs it, with the same or higher frequency? If it meets the
stated requirements, it will reply. The most important at-
tribute values for the service (as defined in the standardiza-
tion process for a service type) are piggybacked on the ser-
vice reply (see Figure 4). This piggybacking of attributes is
particularly useful when a node needs a one-time value for
a service and potentially saves a significant amount of com-
munication, by eliminating the need to perform attribute
requests or RPC calls. For instance, a node may send out
a service request for a temperature sensor. The node pro-
viding the temperature readings, in its reply, may piggy-
back the current temperature reading, and the highest and
the lowest temperatures recorded in the past month. If the
client was looking for only the current reading, any fur-
ther correspondence between the two nodes is not required
since the client has received the information it needed. As
another example, consider the sensor network deployed in
houses to monitor their electrical usage (Please see sec-
tion 3). The mobile device sends out a request looking for
electrical sensors. The sensors in the houses reply to the
service request. In addition, they may piggyback the cur-
rent reading with the reply. Since the mobile device was
looking for this information only, any further correspon-
dence between the two is not needed.

5.4 Attribute Request/Reply

Once a service is discovered, TinySDP supports two
types of interactions. The first type involves the exchange
of attribute values. To request attribute values, the client

Figure 4: TinySDP service reply

Figure 5: TinySDP attribute reply

sends an attribute request. In TinySDP, a service may
maintain up to 32 types of attribute data. In the request
packet, a 4 byte bitmask defines which of the 32 attributes
should be returned in one or more attribute replies. For
example, to retrieve the first four and the tenth attribute,
the first four bits and the 10th bit of the attribute bitmask
would be set, with all other bits set to zero. What attributes
are specified by which bits is part of the standardization of
the service. Also, the format of attribute data (e.g., whether
it is an integer, a short character string, or a floating point
value) is defined in the standardization process for a ser-
vice. A maximum of 10 bytes of data can be returned in
a single attribute reply message. When a node receives an
attribute request, it uses the attribute bitmask to pack the re-
quested values into one or more attribute reply messages.
Since a maximum of 10 bytes of data can be returned in
a single attribute reply, an attribute request may result in
more than one attribute reply. The attribute bitmask in the
reply indicates which bytes of attribute data are being re-
turned in that message (see Figure 5).

5.5 TinyRPC

In addition to attribute-oriented interaction, TinySDP
also includes an ultra-lightweight RPC mechanism, called
TinyRPC, for client and service communication more com-
plicated than simple attribute transfers can accommodate.
The RPC mechanism allows a service to maintain more
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Figure 6: Service Discovery

than 32 attributes, eliminating limitations imposed by the
attribute bitmask in attribute requests and replies. In ad-
dition, RPC allows a client to initiate changes to a ser-
vice node, for example, to request a change of scale for
temperature readings or to request that readings be taken
more often. The packet type field in the standard TinySDP
header is used to control RPCs. Packet types greater than
128 correspond to service type specific RPC calls, and are
standardized for each service type. The RPC request and
reply packet formats are identical, carrying the standard
TinySDP header, a sequence number for matching RPC re-
quests with replies, and up to 12 bytes of parameter data.

6 Implementation details

We have developed a prototype implementation of
TinySDP. We currently use TinyOS version 1.1.11 and
NesC, developed at UC Berkeley, for programming the
motes. TinyOS provides an ad-hoc routing component ar-
chitecture. We built our protocol on top of this component
by defining a uniform packet format with a packet header
for TinySDP. TinyOS follows an Active Messaging (AM)
model, which means that every packet is associated with a
handler ID that invokes a specific event on the receiver. The
AM model also limits our packet size to a maximum of 29
bytes, which we took into account during initial develop-
ment of the TinySDP protocol. The simulations were done
in TOSSIM, the TinyOS Simulator. TOSSIM compiles di-
rectly from TinyOS code, and is by default automatically
compiled (make pc). It runs the same code that runs on
sensor network hardware.

Figure 7: Single Adverisement, multiple requests

6.1 Service Discovery

Service Advertisement, request, and reply messages are
the main components in service discovery. Since the sen-
sor nodes run on battery power, any protocols running on
these networks have to minimize the total number of trans-
missions to reduce battery consumption in these devices.
In our implementation strategy we have tried to reduce the
advertisement and discovery messages to the minimum.

When a sensor node enters the sensor network, it dis-
tributes a service advertisement. This advertisement is sent
across the network along a specific trajectory. The adver-
tisement is cached by the sensors on the path. To find a
service, a service request merely needs to intersect with a
sensor along this path (see Figure 6). The destination node
field in the message can be used to carry the orientation of
the probe. As long as the WSN has some reasonably accu-
rate measure of location and uses some positioning system,
even a local positioning system [19], then it is possible for
sensors to find each other in the network.

We propose two strategies along these lines. The first
strategy is illustrated in figure 7. We propose the service
advertisements and service requests to be sent along inter-
secting trajectories, as shown in figure 7. Sensor A, which
possesses a service, advertises it along the North-South di-
rection. Sensors on the path cache this advertisement and
then forward the packet further. When sensor B needs a
service, it sends a message in the East-West direction to in-
tersect the vertical line. When it reaches a sensor that has
cached the desired information, the sensor forwards the re-
quest to the service provider. However, if node B receives a
negative acknowledgement, indicating that the service was
not found, it can send another request in a different direc-
tion (whose orientation is calculated locally).

A second, and probably more robust idea, is to spread
out the advertisement in the network. This idea is illus-
trated in figure 8. Sensor A, which possesses a service,
sends out the advertisement in two directions, North-South
and East-West. Sensor B, which needs a service, sends out
multiple requests in directions at 45◦ angles relative to the
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Figure 8: Multiple Advertisement, multiple requests

advertisement. This way it is guaranteed that at least one
message intersects the advertisement path. If the bound-
aries of the WSN are known, the orientation of service re-
quest messages can be calculated intelligently so that the
request covers the maximum area of the network. This way
the number of request messages can be reduced.

6.2 Route Resolution

TinySDP is a multi-hop protocol. A routing scheme was
needed that would help in the service discovery process.
We make a few assumptions while routing the packets. All
nodes know their location with respect to a co-ordinate sys-
tem [22] [24], the nodes are aware of their neighbors [20],
they have a sense of directionality [21] and a source node
can find the co-ordinates of the destination node from a
location service [19].

Since service discovery is a middleware protocol, we
assume all these assumptions are reasonable. This is the
basic information needed to route packets in a network.

We use Trajectory Based Forwarding (TBF) [Figure 9]
as our routing protocol. It is a hybrid of source-based rout-
ing and cartesian forwarding [23]. Like source-based rout-
ing, the path is indicated by the source, but without actu-
ally specifying all the intermediate nodes. Like cartesian
forwarding, decisions taken at each node are greedy, but
are not based on distance to destination – the measure is
the distance along the desired trajectory. TBF removes the
overhead at each node to maintain and update the routing
information. Also, it trades off computation for commu-
nication. Considering the four orders of magnitude differ-
ence between the cost of sending a wireless packet and ex-
ecuting an instruction [25], TBF saves precious resources.

6.3 Data Structures

All nodes store some basic information in their memory.
These include the information about a node’s services, its
neighbors and advertisements received from other nodes.
We have included only the most essential information in

Figure 9: Routing support in service discovery

Figure 10: Advertisement Table

the cache entries. This is due to the memory constraints of
the sensor nodes. Every node uses three data structures for
storing information.

6.3.1 Advertisement Table

This table [Figure 10] contains a list of the latest advertise-
ments that the node has received. When an advertisement
arrives, it is added to the advertisement table. We take a
soft state approach to managing the table entries. When
service advertisement information is added to the table, its
expiration time is also included. After the service expires,
its entry in the table is removed or replaced with a new
advertisement.

As can be seen, the table includes a field for the time
when the service expires. This time is received as part of
the service advertisement packet. It allows nodes to re-
move an old entry and store a new one in its place.

6.3.2 Service Table

This table [Figure 11] has a list of the services that the
node itself provides. It includes information like the time
duration for which the service will be provided and the
frequency with which it can be provided, say every few
minutes or hours or maybe even days. Finally the table
stores some standard values for a service. For instance, it
can store the maximum, minimum, or average value for the
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Figure 11: Service Table

chemical concentration of an element in the past 48 hours.
These values vary with the service. For another service
like temperature, it may store only the current temperature
and the temperature scale. Still in another application, for
a printer service, it may store printer properties like its res-
olution, whether it is black and white or color, etc.

6.3.3 Neighbor Table

This table has a list of all the neighbors of a node. The
table contains a neighbor’s address and its location. Be-
fore sending a packet, the next node is chosen from this
table per the rules of the routing protocol. It is important
to stress that the format of the neighbor table may change
according to the routing protocol used. We are using Tra-
jectory Based Forwarding, which requires nodes to know
their locations. Before forwarding a packet, the node finds
the nearest next node to the destination along a trajectory
and then sends the packet.

7 Simulations and Results

50 nodes are simulated. All nodes are assumed to have
the same resources in terms of power and memory. There
are 11 kinds of services offered in the network. We as-
sume that all services follow a uniform distribution. We
use a random topology for the network. We have assumed
a dense convex network with stationary nodes. A sample
network simulation in progress is as shown in figure 12.

In order to analyze the results, we first define a few met-
rics. We denote the total number of nodes as N . The num-
ber of clients that successfully locate the service as Nsucc.
The number of service advertisement messages as Madv,
the number of service request messages as Mreq , and the
total number of messages sent as Mtotal. Each successful
client c receives 1 to m service reply messages with wait-
ing times of t1, t2, ..., tm.

• Success ratio (SR): The ratio (as a percentage) of the

Figure 12: Simulation in Progress

number of nodes that successfully locate the service,
over the total number of clients. It is calculated as:

SR = Nsucc/N × 100 (%)

• Number of transmitted messages (Mtotal): The total
number of messages transmitted for the duration of
the simulation. This is a useful parameter to estimate
the efficiency of the protocol. It is calculated as:

Mtotal =
∑N

n=1(Mreq + Madv)

• Average waiting time (AWT): The minimum time pe-
riod in seconds, averaged over all the clients, starting
from the transmission of a service request message
and ending with the reception of a service reply mes-
sage. It is calculated as:

AWT =
∑N

n=1
min(t1,t2,...,tm)

N

We compare our results with those of the post-query
protocol. A side by side comparison of the results is shown
in Table 1. As can be seen, TinySDP offers the best perfor-
mance in terms of the total number of transmitted messages
(Mtotal) and average waiting time (AWT).

Strategy 1 offers the least average waiting time and min-
imum number of messages in the network. The success
ratio is comparable to other protocols.

Strategy 2 offers a competitive average waiting time.
However, the number of messages is more compared to
Strategy 1. This is expected since, we are sending multiple
advertisement and service request messages. However, as
can be seen in Table 1, the number of messages is still a
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Table 1: Performance comparison

Strategy RP Max SR Mtotal AWT
TinySDP Strategy1 TBF 97.14% 323 0.425
TinySDP Strategy2 TBF 99.3% 541 0.59

Greedy DSR 100% 16215 7.50
DSDV 100% 16557 4.93

Conservative DSR 82.25% 2909 36.55
DSDV 81.5% 2122 37.62

Incremental DSR 96% 2900 79.72
DSDV 97% 2898 83.23

Uniform memoryless DSR 89% 2602 54.55
DSDV 88.25% 2596 59.27

With memory DSR 100% 2845 46.96
DSDV 100% 2816 51.89

lot less than that offered by other discovery protocols. This
strategy has high success ratio.

In addition we argue that that the routing protocol (RP)
used for TinySDP (TBF-Trajectory Based Forwarding)
has less overhead in terms of memory and bandwidth re-
quirements than either DSR (Dynamic Source Routing) or
DSDV (Destination Sequenced Distance Vector).

8 Future Work

Some of the ways in which the protocol can be extended
are:

• The direction of transmission of the messages can be
computed intelligently based on the network informa-
tion and location of the nodes.

• The results shown have been simulated on networks
with convex boundaries. The work can be extended
to concave networks. One of the ways in which this
can be done is modifying the trajectories along which
we send the messages. TBF, the routing protocol
used in our simulations, allows arbitrary trajectories.
However, some more research is required to come up
with a suitable trajectory for networks with concave
boundaries, with holes, obstacles, etc.

• We can also analyze the protocol when the nodes are
mobile.
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