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Traditional data transport protocols such as TCP, face the problem of high 
latency when dealing with high volumes of data transfers. Homa is a data 
transport protocol that was developed specifically to improve performance with 
high volumes of messages and large message sizes. It uses priority queues and a 
connectionless protocol to ensure low latency.
Because of its innovative features, implementing Homa in 
different environments has shown to be difficult. Using ns-3, a network 
simulator, the Homa protocol was implemented and used for this comparison.
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Sender1 is transmitting scheduled packets of message m1, 
while Sender2 is transmitting unscheduled packets of m2.

The current system of which was utilized for the comparisons uses ns-3, 
a free open-source network simulator. It provides different network 
models and examples to work with, such as a TPC and UDP model, which 
was used to minimize the variables in comparing them to the Homa 
protocol. The Homa protocol runs with pre-designed tests and hard-
coded volume of messages with set sizes to replicate the low latency 
feature talked about in the original document. The way the tests and 
outputs of such tests are set up are also not user-friendly making it 
difficult to understand.

Example output of a Homa test: Unclear on what the 
elements signify.

The first feature that was implemented was documentation on the test 
C++ scripts to be able to understand the process of how Homa works and 
how it gets its message and the size of each message.
The second most important feature was to be able to manipulate the size 
of the message being sent to be able to freely compare Homa with other 
data transport protocols, such as TCP and UDP.
The last implementation was to calculate the total time in nanoseconds it 
takes for the Homa protocol to send a message given its size.

Example output of a more readable and user-friendly Homa test.

Explicit instructions on how to run the Homa test on a Linux environment:
On the command-line interface:
•  git clone https://github.com/mcorr23/HomaCIS4911.git
• ./waf configure
• ./waf
On the file /scratch/HomaL4Protocol-simple-test.cc:
• Change the size of the message to your liking: line 220 variable name 

"messageSize" (It accounts for Serialized Size of Homa and ipv4h)
On the Command-line interface:
• ./waf --run scratch/HomaL4Protocol-simple-test

Unfortunately, there were a lot of issues  and shortcoming trying to find 
working Homa repositories to work from. The first attempt was a Homa 
implementation as a Linux kernel module which failed due to 
unsupported versions not allowing the protocol to build or run correctly. 
The second attempt was a gRPC implementation of Homa which ran into 
similar issues including missing information due to it being in early stages 
of developing and getting dropped early on.  
In theory, the Homa Transport Protocol should be ideal for massive data 
transport but as of right now, there are not a lot of working 
implementations which could open the door to future projects and 
improvements.

WEBSITE

A website was developed to highlighting the differences between HOMA 
and other common data transport protocols. JavaScript was used as the 
main programming language to develop the back-end of the website as 
well as the open-source server environment, Node JS, and the web 
application framework, Express. For our database, MySQL was used, and 
everything was connected locally. To develop the front-end of the first 
page named "Homa", HTML was for the design and CSS for the style.

Screenshot of the "Homa" page.

UML DIAGRAMS

Deployment Diagram.

Class Diagram.

Sequence Diagram.
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