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Objectives
• Understand and model the AIMD algorithm

utilizing MathWorks® MATLAB
• Determine the effects of varying:

– The additive increase parameter
– The multiplicative decrease parameter
– The number of users
– Network capacity

Project Background
• The project was proposed by Grier Forensics,

a digital forensics and cybersecurity company.
• Basic motivation for the project is the study of

congestion avoidance in a shared network.
• Initial reference for the research was the

AIMD (Additive Increase Multiplicative
Decrease) algorithm, proposed by Raj Jain
and Bah-Ming Chiu in 1989 [1].

• Surprisingly, AIMD remains one of the most
efficient and commonly-used methods for en-
suring optimal usage of capacity in a shared
network, avoiding both under- and over-
utilization of network bandwidth.

• AIMD entails increasing user load by an ad-
ditive factor (a) when the network capacity
is being under-utilized and decreasing it by a
multiplicative factor (b) when over-utilized.

• The goal is to model the AIMD algorithm and
simulate network behavior under various pa-
rameter values and other changes.

The AIMD Algorithm

xi(t + 1) =
{

aI + xi(t) if y(t) = 0, Increase
bD ∗ xi(t) if y(t) = 1, Decrease

where:
t = current time value

xi(t) = i-th user’s transmission rate at t
aI = additive increase parameter
bD = multiplicative decrease parameter

y(t) = binary signal indicating network
underload or overload

This setup was modeled in MATLAB, out-
putting both graphical and numerical results.

AIMD in Action

Assume that two users are sharing a network.
The first user starts at 30% of the optimal net-
work capacity and the second user starts at 60%
of the optimal capacity. Since their sum of 90%
is below the optimal network capacity of 100%,
a constant amount a is added to the users’ trans-
mission rates (additive increase). As a result, the
users’ shared throughput is now greater than
the optimal network bandwidth. Therefore the
users’ transmission rates are reduced by a mul-
tiplicative factor b (multiplicative decrease), re-
turning the shared throughput below the opti-
mal network bandwidth. In the next iteration,
transmission rates will be increased by a, and
so on.

Figure 1: AIMD in Action

Results
Code was written in MATLAB to do the follow-
ing:

• Simulate AIMD on a 2-user network with
graphical and numerical results

• Create a table showing any desired range of a
and b parameters and resulting network per-
formance

• Simulate AIMD and give performance statis-
tics with an unlimited number of users

Case Study

An experiment was run in order to examine the
effects of changing parameters a and b follow-
ing a sudden increase in network traffic.

• Control group: Users did not change a and b
in response to increase in network traffic.

• Experimental groups: Users responded to in-
crease in traffic by changing a and b.

• 15 iterations of increase/decrease in transmis-
sion rates were observed.

• Initially there were 4 users on the network,
with initial additive increase factor a = 35 and
initial multiplicative decrease factor b = 0.5.

• After 5 iterations, the number of users was in-
creased to 7, and thus the load on the network
suddenly increased.

The following results were observed:

• Time t for the users to converge toward an
equally shared load

• Smoothness s of the oscillations, indicative of
efficiency

Results of the Control Group and eight Experi-
mental Groups:

Figure 2: Control: Ai = 30, Bd = 0.5

Observations:

• An increase in a and decrease in b converged
first, but the output was not very smooth.

• An optimal trade-off between smoothness
and convergence occurred when both a and
b were decreased.

Future Work
• Create a Graphical User Interface (GUI) that

takes user-inputted values for the parameters
and returns relevant statistics, such as fairness
among the users.

• Use the GUI to generate a dynamic list of val-
ues for the parameters. This will act as a quick
reference guide to aid in the application of the
AIMD algorithm.

• Apply our research to the CUBIC-TCP net-
work congestion control algorithm.
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