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ABSTRACT

Embedded systems are computer systems that perform a dedicated
function within a larger mechanical or electrical system, often with real-
time computing constraints. They are embedded as part of a complete
hardware device.So it is available for designers to achieve optimization of
embedded systems by making them as small as possible, do not consume

a lot of power, and doing their job reliably.

Application environment for embedded systems requires high
reliability and low data traffic, the (TCP / IP) stack covers these needs in

communication.

The goal of this thesis is to study the effect of different parameters
within the TCP / IP stack on the performance of systems embedded in
different work environments. Then determine the most effective
parameters and try to find the optimal values that improve performance.
Three simulation models (work environments) have been built using the
(package OPNET Modeler 14.0). Every work environment has been
tested three types of embedded systems with different specifications and
ARM processors with frequencies (12 MHz, 72 MHz, 200 MHz)

respectively. The work environments are:

e The First environment represents a networked embedded system in the
case of congestion with loss of packets (1packet loss «5 packet loss,20
packet loss). The network supports file transter application (FTP),
different TCP flavors are tested in each case then the flavor that
completed the process of transferring files shortly and optimal
utilization of the CPU is chosen. The results showed that most TCP
flavors have an approximate performers in terms of the recorded
download response time, for example, in the networked embedded

system that uses the processor with a frequency 72 MHz and 20



packets loss (SACK, SACKNewReno, SACKReno flavors) record a
(10.32485 sec) response time.

The second environment represents a networked embedded system
supports two different applications (real-time application and FTP
application). TCP parameters are examined to find the optimum
values. In addition, the effect of two types of links (PPP, 100BaseT)
network is tested. The results showed that the selection of the
optimum TCP parameters are affected by the processor frequency and
the type of links. The optimal TCP parameters values have positive
impact on network performance, for example, a 33% improve in the
download response time in the networked embedded system that use
processor with a frequency 12 MHz. Also, Networked embedded
system that uses processor frequency 200 MHz and 100 BaseT as link
improved percentage of download response time by 75% from the
network that uses PPP DS1 (1.544Mbps) link.

The third environment networked embedded system represents a
practical application of the Internet of Things. The numbers of users
who can control embedded system remotely via internet is tested.
For example, In a networked embedded system that use processor
with a frequency 12 MHz, the maximum number of users who can

access the network is 10.



