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Algorithm SARAH
1 Initialize :wq
2 | Iterate
3 fors=1,2,... do
5 wo = Ws—1
6 vo = 3 iy V fi(wo)
7 w1 = Wo — NV
8 Tterate
8 fort=1,...m—1do
9 Sample 4; uniformly at random from [n]
10 vy = Vi, (we) = Vfi,(we—1) + ve—1
11 Wil = Wy — NV
12 end for
13 Set W, = wy with ¢ chosen uniformly at random from 0,1, ....,m
14 | end for
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Algorithm DSARAH
1 Initialize :wy Initialize parameter in server and Pull the global parameters by all workers from the servers
2 Iterate
3 for s = 1,2, ... do update parameters in workers
5 Wy = We—1
6 vg = =30V fiwo)
7 wy = wo — NV
8 Iterate
8 fort=1,....m—1do
9 randomly sample i; € {0,1,....,n}
10 vy = Vfi, (wy) = Vi, (wi—1) + ve—1 variance reduced gradient
11 wyy1 = wy — Nvg update the parameters with variance reduction gradient
12 end for
13 | ws = w; push the newly learned parameters to the servers for aggregation
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Abstract

Today, for data processing in classification algorithms, we use huge datasets. Having a
huge amount of calculations for big data classification, it is important to use a high-speed

system for this kind of algorithms.

Also, to optimization objective function of classification algorithms, use various op-
timizations methods. Stochastic Gradient Descent (SGD) is one of the most popular
algorithms to perform optimization and by far the most common way to optimize clas-
sification problems. This optimization method is an iterative method for optimizing an
objective function with suitable smoothness properties. It can be regarded as a stochastic
approximation of the gradient descent optimization,It is also one of the most important
utilized algorithms to optimize parameters to reduce classification error in discrimination-
based methods. However, due to the extra computation and the challenge of choosing
the appropriate learning rate as well as the large fluctuations when reaching the mini-
mum of the objective function, it can cause a high variance resulting in slow convergence.
Therefore, to increase the convergence rate and reduce the variance in the algorithm, the
Stochastic Recursive Gradient Algorithm (SARAH) was proposed as a novel approach to
the finite-sum minimization problems.In this method, by using a recursive update method,
the variance of each iteration is calculated and the parameters of the classification model
are updated.However, it cannot support the distributed systems trivially due to the in-
trinsic design, which causes it to be able to perform in just one computational node.
Therefore, when dealing with big data, using this optimization method, reduces the speed

of classification algorithm.

In this study, to speed up performance of big data classification , a method is proposed
that is called Distributed Classification with Stochastic Gradient Descent. In this method,
a logistic regression classification problem is implemented using a Stochastic Gradient De-
scent optimization algorithm in a distributed system. In the algorithm implemented in
a server parameter system, the parameters of the classification problem are updated in
a cluster by the server and worker nodes, such that the worker nodes pull a copy of the
global parameter using a request sent to the server, and parameters. Eventually the up-

dated parameters are pushed to the server.The server node receives and aggregate these
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parameters and stores them as a global parameter.

The proposed algorithm is implemented in distributed spark environment. Spark is
a distributed general-purpose cluster-computing framework. This technology can be used
for a variety of big data applications specially where the speed of operation is of particular
importance. The results obtained from comparing distributed method with centralized
method indicates that for all four training data sets, with the increase of worker nodes per
run, the algorithm execution rate has almost doubled compare to the centralized method,

keeping the convergence rate.

Key Words: Big Data, Classification,logistic regression, Gradient, Gradient Descent,

Variance Reduced, Distributed Systems, Apache Spark
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