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Disclaimer

The research team understands that any time the public internet is introduced into a test a number of
non-controllable factors are introduced. It is the intent of this project to test various scenarios often
enough and with enough variance to obtain a reasonable average and thereby allow the team to make
general assumptions about the quality of service (given the constraints stated) that one can reasonably
expect to encounter when utilizing a given service.

It is similarly understood that there may exist environmental factors (i.e. routing paths, proxy servers,
firewalls) that affect the transfer rates being tested. In general, it is believed that these factors should
affect all tested platforms equally. However, in the case of various research institutes where specialty
networks (i.e. ESNet, NLR, 12) exist, there may be routing configurations that particularly favor one servic
or endpoint over another. It is an objective of these tests to expose these anomalies with the goal of
addressing them as appropriate.

Baseline For the various services tested, these initial tests were performed using no particular
2LIAYAT FGA2Y GSOKYyAlLdzSSaod 2S5 (G221 GKS NBaAaLISOGAGDS
wrapper (source code available for verification) and executed it. Subsequent work should focus on
optimizations in the SDKSs, or the methods in which the libraries are utilized, etc.

Not A StandAlone Work This data should not be considered in isolation. Rather, it is a portion of a larger
data set (some of which may remain to be published) and should be interpreted for whaiitgertion
of a larger collection that aims to provide a more complete view of the entire problem domain.



Test Objectives

A General: Generate data to set expectations for users of various cloud
services focusing on a scenario of local compute combined with cloud
hosted data (blob storageNote: the reverse scenario as well as ctoud
hosted compute/cloudhosted data will be tested separately

A These tests and data are crucial to our overall objective of improving the
experience of researchers interacting with cloud computing assets as the)
provide a baseline against which any optimizations or alterations may be
compared.

A Specific: Test ssearch institutionconnectionl &
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Test Setup

A Test Setup

I A collection of randonrdata files were generated (RandomFileGenerator.exe). For each
of the following file sizes, 50 files were generated and stored on standard disks local to
the test computer:

A 2KB, 32KB, 64KB, 128KB, 256KB, 512KB, 1MB, 5MB, 10MB, 25MB,GEWE250MB, 500MB, 750MB, 1GB

A Network Connectivityd NS & S| NODK AyaldAddziA22ysé

I Consists of a computer connected to a lavaiwork routervia 100Mbpshard-
wire.

I Multiple switches/routers/firewalls may exist between workstation and the
public internet

I There may exist multiple higépeed networks that may be leveraged for
connectivity to remote datacenter&GNetl2, NLR)

I Reasonable effort has been made to ensure that no other applications or TSR
are running on the source computer for the duration of the test.

A For this test, a newhjnstalled Windows 7 Professional installation was used, fully
patched, with no other applications (beyond the test harness) installed.



Test Execution

For each file size, AWS Console Appl.exe was called to upload the files to
YT 2yQa '{ {GFyRINR wS3A2y FyR NBO2I
. \'amazon\ aws_console _appl.exe . \ data \ 2KB

For each file size, DownloadFiles.exe was called to download the files just
dzLJt 2 RSR G2 'Ylil2yQa '{ {dGFyRINR wS3;

.\ downloader \ DownloadFiles.exe -i. \amazon 2KB.csv -p6 -myes

C2NJ SIOK FTAfS aAaAlT ST 11T daNB¢eSaldAy3aIodSES
North Central region and record the duration

.\ azure \ azuretesting.exe . \ data \ 2KB

For each file size, DownloadFiles.exe was called to download the files just

dzLJX 21 RSR G2 ! 1 dzZNBEQ&a b2NIK / SYidN)»f NB:
.\ downloader \ DownloadFiles.exe -i. \azure 2KB.csv -p6 -myes

NOTEimmediately following each operation for each file size, the resulting file

(log.csv) was renamed to represent the source, transfer direction, and file size
ren log.csv azure_ussc_upload_2KB.csv



Report Generation

For each service tested, and each file size tested

T For both Uploads and Downloads (separately)

Scatter plot is generated showing the distribution for the transfer duration (seconds)
Scatter plot is generated showing the distribution for the transfer rate (Mb/s)
Transfer duration average (seconds) is calculated

Transfer duration standard deviation (seconds) is calculated

Transfer rate average (Mb/s) is calculated

Transfer rate standard deviation (Mb/s) is calculated

For each file size tested

T For both Uploads and Downloads (separately)

A A comparison chart (column) is generated showing the average transfer duration (seconds) and error bars indicating adedstaatian
(seconds). Also plotted is a dot indicating the associated average transfer rate on the secondary Y axis (Mb/s)

Summary Charts

T For both Uploads and Downloads (separately)

A Arange chart is generated showing the band covered by one standard deviation (per service tested) for the transfer(devatids) across the
tested file sizes

A Arange chart is generated showing the band covered by one standard deviation (per service tested) for the transfer shte(déis/the tested
file sizes

Presentation
T Once the above charts have been generated, they are assembled into a PowerPoint file
i Once the power point file has been generated and saved, it is published as a PDF file
Automation
T All of the above steps are automated via a script (ProcessTransferLogs.ps1)

To o Po Do Do Do



Conventions

A Naming Conventions

Amazon USST™D ! YT 2y Qa ! { {4l yRIFINR NBIA2
was created

Azure USNC ! T dzZNB Q& ! { Db2NIK / SYGN}If NB:
account was created

A Error Handling

In this run, errors were displayed to the screen but not captured to logs.

Existence of errors (all of which were netwadtated) are manifested in the
logs as collections of data points less than 50 (the test source size)

Due to the fact that the respective download tests are based on the upload
source files, a download file containing less than 50 entries is not necessarily
indicative of errors but may simply be tied to the fact that the input file had
less than 50 entries. This being said, there were more errors on downloads
than uploads.



Resources

A Project Code Repositorigttp://code.google.com/p/scientificcloudcomputing
A Test Setup

RandomFileGenerator.exe
http://scientificcloudcomputing.googlecode.com/files/RandomFileGenerator_1 0 3698 28087.zip

A Test Execution

aws_console_appl.exe

http://scientificcloudcomputing.googlecode.com/files’AWS Console_Appl 1 0 3699 15931.zip
azuretesting.exe

http://scientificcloudcomputing.googlecode.com/files/AzureTesting_1 0 3699 16473.zip
DownloadFiles.exe

http://scientificcloudcomputing.googlecode.com/files/DownloadFiles 1 0 3698 28884.zip

Controlling batch file
http://scientificcloudcomputing.googlecode.com/files/RunTest 1 0_0_0.zip

A Report Generation

Controlling script
http://scientificcloudcomputing.googlecode.com/files/ProcessTransferLogs 1 0 0 0.zip
AddTransferFields.exe
http://scientificcloudcomputing.googlecode.com/files/AddFileTransferFields 1 0 3698 30152.zip
SimpleBoxPlot.exe

http://scientificcloudcomputing.googlecode.com/files/SimpleBoxPlot 1 0 3698 26541.zip
CalcStdDev.exe

http://scientificcloudcomputing.googlecode.com/files/CalcStdDev_1 0 3698 29574.zip
SimpleColumnChart.exe
http://scientificcloudcomputing.googlecode.com/files/SimpleColumnChart 1 0 0 0.zip
SimpleRangeChart.exe:
http://scientificcloudcomputing.googlecode.com/files/SimpleRangeChart 1 0 0 0.zip



http://code.google.com/p/scientificcloudcomputing
http://scientificcloudcomputing.googlecode.com/files/RandomFileGenerator_1_0_3698_28087.zip
http://scientificcloudcomputing.googlecode.com/files/AWS_Console_App1_1_0_3699_15931.zip
http://scientificcloudcomputing.googlecode.com/files/AzureTesting_1_0_3699_16473.zip
http://scientificcloudcomputing.googlecode.com/files/DownloadFiles_1_0_3698_28884.zip
http://scientificcloudcomputing.googlecode.com/files/RunTest_1_0_0_0.zip
http://scientificcloudcomputing.googlecode.com/files/ProcessTransferLogs_1_0_0_0.zip
http://scientificcloudcomputing.googlecode.com/files/AddFileTransferFields_1_0_3698_30152.zip
http://scientificcloudcomputing.googlecode.com/files/SimpleBoxPlot_1_0_3698_26541.zip
http://scientificcloudcomputing.googlecode.com/files/CalcStdDev_1_0_3698_29574.zip
http://scientificcloudcomputing.googlecode.com/files/SimpleColumnChart_1_0_0_0.zip
http://scientificcloudcomputing.googlecode.com/files/SimpleRangeChart_1_0_0_0.zip
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