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Skimming of Test-Case Executpn Bandwidth on a Balanced Cloud
Service Through An Worker Role With Logistic Regression
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ABSTRACT

Cloud environments pose new challenges to the
traditional testing techniques by means of architectural
challenges, effective utilization of bandwidth available
and security. Effective bandwidth utilization is regarded
as the most important challenge to the testers while
designing the test cases that are meant to run on the live
environment since unconcenirated test case design yields
in more compute hours and plays a role in QoS reduction
to the real customers for cross bandwidth utilization.
Hence an atiempt has been made in this paper to skim
the execution bandwidth utilized on a cloud service that
1s running across multiple servers across the globe by
imparting the logistic regression method. The tests are
run against the cloud services hosted on windows azure
cloud platform and bandwidth utilized with regards to
compute hours are measured against the bandwidth used
on normal case without the worker role involving in the
bandwidth reduction and about 52% reduction overall is

achieved with 93% of confidence level.

Keywords: —— Software Testing, Test case optimization,

Cloud testing, Cloud cost Model, Benefit Analysis

I INTRODUCTION
With the advent of billing for pay per use cloud services,
compute hours has gained enough significance in

- software testing. Test-suites having hefty test cases that
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utilize a fraction of compute hours in every month for
production testing involves a significant share of monetary
loss to the hosting organization.

On the other hand, the compromise in the number test
cases written to minimize the bandwidth shall involve a
huge gap in terms of QoS and would let the bugs in the
code go undiscovered till a customer is affected. Hence
steps are to be taken in writing test cases that not only is
complete in terms of functionality but also utilize less

bandwidth in reality.

A. Billing on Cloud Hosting

Billing on a cloud is based on four factors: Computing,
Storage, Storage Transactions, and Bandwidth. The
computing factor is priced on a'per hour basis.

A compute hour is basically the duration at which a role
instance runs. A role instance represents either a Web

Role or a Worker Role. The following is the definition

on the roles —
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Fig 1 The Cloud Architecture & Roles
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Web rale — A web role is a role that is customized for
web application programming as supported by wetgc;rver
and programming language platform that can work on
the webserver. The benefit of using this type of role is
that the webserver setup is done for the customer already.
This role is best used for providing a web based frontend
for the hosted service. It is not suited for long running

processes.

Worker role — A worker role is a role that is useful for
generalized development, and may perform background
processing for a web role. When there is a need for a
background process that performs long running or

intermittent tasks, worker roles are most suitable.

VM role —A VM role is a special type of role that enables
you to define the configuration and updates of the
operating system for the virtual machine. While a web
role and a worker role run in a virtual machine, the VM
role is the virtual machine, which gives the full control
of operations.‘ ‘When there are long and complicated
installations in the operating system or special setup

issues, VM roles are best suited.

Once deployed, each of these roles can have one or more
instances running. This approach gives the customers
the flexibility to quickly scale their application to use

multiple instances if necessary.

As an example, imagine having a worker role that is
responsible for processing\e]actronically submitted
. orders. If this worker role was deployed for use in a
smaller business, a single instance may be appropriate.
If you were to keep this instance running for a single

day, your compute cost would be calculated as:

1 {instance} x 24 (hours in a day) x .12 (cents per

compute hour) = $2.88
I Tae EX1STING SYSTEM

The existing system is considered as a fictional photo
album sharing website that shall does the following

process:

1. A registered user shall upload the photos that are
to be shared to his friends on the social networking,

2. The site gets the photos and shows the preview of
the photos once uploaded.

3. The user views the photos, tags or labels them.

4. Step 1-3 is repeated until the user signs out of the

syster.

The site employs a SQL server database over cloud
(SQL Azure) for storing the registration details and a
storage service (blob storage) for storing the uploaded

photos by the registered users.

On an average, a photo spans 1 MB and there are 80
registered users with the average photo/users as 2000
(includes both transfer in and transfer out). This
amounts to 2000* 1 =2 GB / per user (approx) and a
total of 2000* 80 = 160 GB and the closest hosting
plan yields the following bill of approx 37.59 dollars
monthly. {Refer Fig 1).
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Fig2
A typical Estimate billing on a web Role
Every month, the hosting application is upgraded with
features and performing a full cycle testing at the
production yields the following metric for 4000 photos
mounting to 40 GB - which involves a dollar cost of
9.398.

This is approximately 25% of the total bandwidth
utilization and would increase proportionately as the users

or the albums uploaded climbs up.

HI PrOBLEMS IN THE EXISTING APPROCH

Though the existing system is stable, well architectured
and pricing is less in terms of bandwidth utilization of
pay per go, the following are the foreseen problems in

terms of usage:

1. 25% of the overall compute cost spending of testing
efforts may not be futile,

2. When imore servers are spinned over for failover or
geo-clustering management, the pricing to be spent
on testing shall increase up exponentially which is

obviously not the best way to jeopardize.
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3. When the slab-pricing formula is introduced by the
hosting solution provider, the prices shall increase in
further over exponential soughting alternate ways to

reduce the usage bandwidth,

IV, THE PROPOSED SOLUTION

The idea is to use a worker role of the cloud service which
shall yield out a mock or compressed size of the image
and store in the same blob of the cloud storage.

When a request to serve the image is encountered by the
webserver on the cloud, the server shall determine if the
request is real or for testing by adopting a method of
logistic regression and serve the compressed image if the
request is found to be from the test bed, thus saving on

the bandwidth utilization and reduction of the compute

~ hour charges.

A. Cloud Services

When an application is created and run in cloud Azure,
the code and configuration together are called a cloud
service. By creating a cloud service, a multi-tier
application in reality can be deployed over the cloud,
defining multiple roles to distribute processing and allow

flexible scaling of the application.

A cloud service consists of one or more web toles and/or
worker roles, each with its own application files and
configuration. Web roles provide a dedicated web server
that can be used for hosting the web front-end of the cloud
service. Application code hosted within worker roles can
run tasks in the background that are asynchronous, long-

running, or perpetual.

Storage services provide storage in the cloud, which
includes Blob services for storing text and binary data,

Table services for structured storage that can be queried,
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and Queue services for reliable and persistent messaging

between services.

B. Worker Roles To The Rewscue

A worker role runs in the background to provide services
or execute time related tasks like a service process.
worker roles are created to read work items posted to a

queue by the web role front-end.

To process the work item, the worker role extracts
information about a photo entry from the message and
then retrieves the corresponding entity from table storage.
It then fetches the associated image from blob storage
and creates its thumbnail, which it also stores as a blob.
Finally, to complete the processing, it updates the URL
of the generated thumbnail blob in the guest book entry,
which shall be used when a request is reached from a

test-bed.

At the time of writing this paper, the following is the

pricing available on a hosting of worker role.

Table 1 Cloud- Worker Role pricing Model

CIOUD SERVICES [441] €2} THSTAHCE I
ENORY COSTHOUF
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The code in table 2ensure the compression of the image

by sacrificing the QoS for the services rendered to the

test-bed when a worker process is run.
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Table 2 — Logic for Worker Process Image
Compression

public class WorkerRole
{

peblic override void Rum(}

! ReleEntryPoint

Trace.TraceInformation(*Listening for queue
messages...");

whila (trus)
try
{
// retrieve a new message from the queue

ClovdQueueMassage msg » this.queune,GetMessage();
if {msg 1= null)

// parse message retrieved from gueue

var messageParts = mag.RasString.Split(new char{]
{"

var imageBlobUri = messageParts[0);

var partlitionKey = mesaageParts[1])

var rowkey = messagePartafl};

Trace.TraceXnfermation (*Processing image in blob
1{0}'.*, imageBlobUri};

string thumbnail®lebUri o
System.Text.RegularBxpressions.Regex.Replace (imageBlobUri,
UG TR OGN T 4) 267, m81-chumb$ze);

CloudBlob inputBleb =
this.container.GetBlobRefexence (ImageBlobUri);

CloudBlob outputBlob =
this.container.GetBlobReference {thumbnailBlebUri} ;

using (BlcbStream input = inputBleob.QpenRead())
using (BlcbStream Qubput =
outputBlob, CpenWrite())

this.ProcessImage{input, outpuk};

// commit the blob ang set ita properties

output.Commit () ;

outputBlok.Properties, ContentType =
“image/jpeg®;

outputBlob.SetFroperties{);

/{ wpdate the entry in table storage to point
to the thumbnail

GuestBookDataSource ds = new
GueatBookDataSourca{);

de.UpdateImagaThumbrail {partitionKey, cowkey.
thumbnailBilobVri);

// remove message from gueue
this.queua.DalateMaasage (mag) ;

Trace.Tracelnformaticn{"Generated comprassed
image in bleb '{0}'.", thumbnajlBlobUri);

}

elge

{

System.Threading.Thread.Sleep {1000) ;

catch (StorageClientException o)

Trace.TraceBrror{"Exception whan processing gueue
item. Message: '{0}'", a.Massage);
System.Threading.Thread.Slaep (5000},
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S. IMMEDIEATE BENEFITS _ £ '

Considering the above case on the worker role, the cost
and the processing bandwidth for the scenario of
photosharing, it would take 50% (as the image is scaled
to a ratio of 1: 2) of the storage bandwidth to store the
lossy compression images that would yield to 10 GB,
which requires an extra small cloud service that has a
pfocessing cost of 0.02 / hour, which equates to 14.4
dollars, that is greater than the current cost of 39.7 * .25
=9.925. However, when a Joad balancing is opted with
the introduction of just a new server for fail over, the
pricing drastically shall show improvement as envisioned

in the table 3:

Table 3 Pricing Comparison of Testing Efforts with
new and proposed System

S8.No | # Servers Proposed Existing | % Savings
1 1 14.4 9.925 31.07% (¥
(Monolithic)
2 2 14.4 19.85 27.45% (B
3 14.4 29775 5L63% (h
4 4 14.4 39.7 63.72% (1

As the worker process is stored independent of
geography and having a monolithic cloud defeats the
purpose of the cloud architecture, the benefits shall start

showing up withjust a couple of redundant cloud services.

V1. THE CLASSIFICATION

The implementation however pose a serious risk, there
has to be a classification of the request that distinguishes
if the request is from a real customer for viewing of the
photo gallery or from a test bed that is to take away the
bandwidth, .'

Most probably, the provision for this classification is made
in code level to determine a real or a fake request. If real
request, the storage blob shall serve the actual image and
if from the test-bed, a compressed & thumb nailed image

shall be served that was created by the worker process.
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But if no provision is made at the code level to handle the
request, the web process shall enact a smarter way to
identify if the request is from web or the test bed through
logistic regression method.

As per definition from Wikipedia. “Logistic regression is
a type of regression analysis used for predicting the
outcome of a categorical (a variable that can take on a
limited number of categories) criterion variable based on
one or more predictor variables. The probabilities
describing the possible outcome of a single trial are
modeled, as a function of explanatory variables, using
a logistic function.”

Logistic regression is considered to be a machine-learning
artificial intelligence statistical technique that can be used
to make predictions on data where the dependent variable

to be predicted takes a value of 0 or 1.

e(ﬁo'l'ﬁlx} 1
m(z) = elBo+pz) 4 | = e Gorpin) +1’

and
@)
g(z) = lnm = o + Bz,
And,
ﬂ-(m) _ e(ﬁu+;31.'n)
1 —w(zx) '

Fig 2 The logistic function, with RHS on the
horizontal axis and LHS on the vertical axis —

Sigmoid Funection
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In our case, the prediction would be that the request from
machine is from test bed or not. ‘9‘/
Legistic regression assumnes that problem data fits an
equation that has the formp=1.0/(1.0 + e-z) where z =
b0+ (b1)(x1) + (b2)(x2} +. ., + (bn)(xn}. The x variables
are the predictors and the b values are constants that must
be determined.

In our case, the variables x1=Referrer URL, x2=compute
efficiency and x3=user name white list of testers,

The function 1.0 / {1.0 + e-z) is the sigmoid function
that is the domain of possible values for z is all real
numbers. When using logistic regression, the beta values
for the LR equation is to be arrived at. In most situations,
that can be done with known results and use one of
several techniques to find the values of beta that best fit
the data. '

After determining the values of beta, it can be used to
make predictions on new data. One of the most common
techniques for finding the beta values for a logistic
regression equation is called iteratively reweighted least
squares (IRLS).

IRLS starts with an estimate of the beta values and then
iteratively computes a new, betier set of betas until some
stopping condition is met. Newton-Raphson method is
to be used to determine a new, better set of betla values,
which involves finding the calculus derivative of sigmoid
function.

The program has stop criteria for the result (set as 25),
ephsilon(0.01) and Jumnpfactor (1000) and shall leverage
the webserver log file for computing the statistics once
the worker process is Ioa_deci into the machine.

‘When the request comes, the web server updates the logs
and computes the algorithm to identify if it is from test-
bed or not. If not, it shall supply the album in the original

dimensions as shown here:
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Fig 4 Album served at its original Size

On the contrary, if it is from the test bed, the
size shall be a lossy compressed one, as shown below:

WLLUUKE 10 FHOTD STARING ALUUM

Fig 5 Lossy compressed and resized image served
for test bed

An overall test over 10000 sample yielded a result of
9300 postive results, with 93% confidence level of

classification with the historic data.
VII. Score For FURTHER WORK

Though newton raphson is faster, but it is not accurate
as it yielded a success rate of 93% which is not within
the sixth sigma specifications. The system falls back to
the conventional system in the case if the confidence

ievels are lesser than the sigma levels.

More powerful classification algorithms like particle
swarm optimization could be used, to instill six sigma

confidences.
VIII. ConcLusION

Cloud computing is inevitable in future, having a strong

‘line of attack of testing solutions is absolute necessity

to play a role in developing a test architecture for the
future to yield less compute hours and instill confidence

on the testing process.
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Logical Regression method is the fastest way to solye

classification problems and is adopted here in a versatile

way to handle requests.

The solution adopted here shall work its best on all non
monolithic cloud implementations. Logical regression

shall be adopted if no provision is made in the request

handling to determine a real and fake request.
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