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ABSTRACT

To intend a new application model which reduce the cost and increase the capabilities of the resources. These
models include partition of an application into multiple components. These are the main features of this model. In
this paper we define the features of Google App Engine which reduce the cost and capabilities of resources. It can
be easily maintained. Amazon EC2 also used to enhance the capabilities of resources but Google App Engine is
quite batter than Amazon EC2.Google App Engine offer platform as a service (pass).
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INTRODUCTION

Cloud computing offer several computing models for
both services provider and consumers including
infrastructure -as-a-services, platform- as-a-services,
Software-as-a-services which enable business model such
as resources on demand, pay as you go and utility
computing [3].Cloud computing is the vast platform for
service delivery. We consider cloud computing as to
extend the capabilities of resources. There are several
approaches, first one is the duplicate the runtime
environment of device in the cloud or run the application
on device or in cloud. The off device runtime
environment is called a “surrogate” [5] a “clone” [8] or a
cloudlet [9].Virtual machine technology is used to isolate
and host the run time. To make this approach fit with
emerging laaS platform such as Amazon EC2 [1]. When
device is running on cloud has attractive properties such
as enhance CPU and memory resources. Applications are
not need any modification the clone and the physical
devices run identical binaries this application also have
disadvantages. First, the application on clone needs
physical hardware for access. To develop a new
application model many challenges are arises in different
areas, such as management of heterogeneous computing
environment, data management, communications
between web-let.

Secondly, replace one processor with another to take full
advantages of cloud resources. Third, duplicating a device
and run it on the cloud it increases the complexity. The
above considerations focus on cloning a complete device
environment. These applications are parallel to high-
compute-to-communication ratio. For example data
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mining, media processing, search. Our goal is to design
architecture to enable elastic application which consist
multiple component called weblet. Each can be launched
in cloud. To launch a weblet is based on the application
configuration, battery level, and CPU. Offloading and
delegating computing proposed by many researchers [12,
11, 10, 13].

Background

The cloud was used as a metaphor for the internet
especially for telephone networks and later used to
describe the internet in computer network diagrams and
the infrastructure. Nowadays, cloud computing has
grown up to a mature industry standard supported by
many company. There are many cloud computing
platforms such as Google App Engine, Amazon Web
Service, HP cloud enabled computing, IBM cloud
computing etc.

1. Two Leading Cloud Computing Platforms

A. Amazon Web Service

Amazon’s cloud was initialized in 2002 and named
Amazon web service. It is a web based remote computing
collection. It is constructed based on four key services,
Simple Storage Service (S3), Elastic computed cloud (EC2),
Simple Queuing Service and Simple DB. In other words,
Amazon now provides the storage service, computing
service, queuing service and database access service
through the internet. Other Services include Amazon

Associates Web Services (A2S), Amazon AWS
Authentication, Amazon Virtual Private Cloud (VPC) and
etc.

B. Google App Engine
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On April 2008, Google released the beta version of the
Google App Engine which allows the developers to
develop the application based on python. The developers
can also use Google’s infrastructure to manage their
developing process. For the excessive part, Google will
charge 10-12 cents/GB on per CPU per hour basis. The

key idea of GAE is to virtualize the apps across multiple
data centers and servers.

C. Comparison of Google App Engine and Amazon Web
Service

The main difference between Amazon Web Service and
Google App Engine is that Amazon Web Service is laaS
while Google App Engine is PaaS.

{

Figure 1.1: Comparison of Amazon Web Service and Google App Engine
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and Amazon Web Service

Analysis for Google App Engine, Measuring tools and
implementation

The httperf measurement tool [6] and Planet lab test bed
[7] are used in this case. The httperf which was
developed by David Mossberg and other staff at Hewlett-
Packard Research Laboratories is a test tool used to
measure the performance of the web servers. The Planet
lab test bed is a virtual lab network established on March
2002, which consists of a bunch of lab machines
distributed around the globe most of which are hosted by
research institutions. Same tests are running on the
Google App Engine and the traditional web servers.

e Metrics Selection

In these two important metrics are describe

¢ Round trip-time(RTT)
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Round trip time is the time it takes from the data being
processed to reach the host and return back to the user.
It is an important metrics for cloud computing area since
it give better insight into comparison of the latencies of
the Google App Engine with the traditional web server.
RTT is measure in a second.

The network throughput metric measures the data
transferred through the network connection for a period
of time. It also responds for the bandwidth of the system.
It can show the difference between the bandwidth of
Google App Engine and the traditional web server.
Network throughput is measure in kB/sec.

3. Performance Analysis

The experiment results for the RTT are shown in Tablel. 00

The data in Table 1 are collected from Network-based
Measurements on Cloud Computing Services. [1]
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Table 1.1: RTT results for GAE and traditional web host, data are collected from Network-based Measurements on Cloud Computing Services [1]

| ImageSize | 12kB | 350kB | 1MB

‘# of req/Planetlab node ﬁlﬁlﬁmﬁlﬁﬁlﬁm
| RTTfor GAEGsec) [1[5 |47 [1[10]40 [1]15 [ 43
| RTT for TWS(see) [1[13]62 [1[50]510[1]120 1350

Using the analysis methods introduced in The Art of Computer Systems Performance Analysis [4], this experiment design
can be considered as a 2*3*3 design. The factors are platform, image size and number of request per Planet lab node.
The factors and their levels are listed in Table 2.

Table 1.2: Factor and levels for Google APP engine study

|S}-'mbol | Factor ‘ Level 1 ‘ Level 2 ‘Level 3
| P | Platform ‘Google App Engine(GAE) ‘Traditional Web Server ‘

| 1| Image Size | 12kB | 350kB | IMB
| N |Number of Request per Planetlab Node ‘ 1 ‘ 10 ‘ 100

Since the max/min in Table 1 is 1380, a log transformation should be performed for this case. The Analysis of Variance
(ANOVA) is shown in Table 3.

From the results we get from Table 3, the RTT is highly affected by two factors, the platform and the number of requests
per Planet lab node. Since the dominant effect, the number of requests per Planet lab node, explains 79.428% of
variations while the second most significant effect, the platform, only explains 7.448% of variations, as a matter of fact,
we can say that the cloud computing can get reasonable performance if the resources in the infrastructures are

appropriately distributed.
Table 1.3: ANOVA table of RTT for Google App Engine Study.

| Component |Sum of Squares |Percen(age of Variation |Degree of Freedom |I\le:m Square
| ¥ | 39754 | | 18 |

| v_bar | 22925 | | 1 |

| v-y_bar | 16829 | 100 | 17 |

| Main effects | 15265 | 90.708 | 5 | 3.0s3
| P | 1.253 | 7.448 | 1 |

| I | 0.645 | 3.831 | 2 |

| N | 13367 | 79.428 | 2 |

| First-order interaction | 1.299 | 7.722 | 8 | 0162
| PI | 0.305 | 1.814 | 2 |

| PN | 0.669 | 3.978 | 2 |

| IN | 0.325 | 1.930 | 4 |
Second-order interaction | 0.264 | 1.570 | 4 | 0.066
| PIN | 0.264 | 1.570 | 4 |

Table 1.4: Throughput result for GAE and traditional web host, data are collected from network-based measurement on cloud computing services [1]

Image Size 12kB 350kB 1MB
# of req/Planetlab node | 1 [10//100 | 1 |10 [100/ 1 |10 |10
RTT for GAE(sec) |50(36 32 [275]220][175 250 [260 135
RTT for TWS(sec) [42[2226 (12070 [ 65 |75 [ 65 | 60
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Using the same method applied in the previous analysis, we can also get the ANOVA results in Table 5. Since the ratio of
max/min is 11.9, we should try the log transformation as well.

Table 1. 5: ANOVA table for throughput for Google App Engine

Component Sum of Squares |Percentage of Variation | Degree of Freedom |[Mean Square
¥ 67.581 18
y_bar 65.408 1
y-y_bar 2173 100 17
Main effects 2.008 92.408 5 0.402
P 0.549 25283 1
I 1.329 61.155 2
N 0.130 5.970 2
First-order interaction 0.156 7.197 8 0.020
PI 0.115 5.278 2
PN 0.018 0.837 2
IN 0.023 1.081 4
Second-order interaction 0.009 0.395 4 0.002
PIN 0.009 0.395 4

Notice that the major effects for the network throughput study are the platform (explains 25.283% of the variations) and
image size (explains 61.155% of the variations). This will lead to the conclusion that the throughput for Google App
Engine and traditional web servers strongly depend upon the data size transmitted through the network. Compared to
the effect of image size, the effect of the platform can be neglected. Therefore, it is possible that Google App Engine can
get reasonable performance by wisely choosing the data size.

4. Analysis for Amazon Web Services

(a) Machine specification and Instances for Amazon Web Service

The Machine specifications and instances for Amazon Web Service and Camillus are given in the Table 6.The data are
collected from A Quantitative Analysis of High Performance Computing with Amazon’s EC2 Infrastructure: The Death of
the Local Cluster? [2]

Table 1.6: Table of machine specifications and instances for Amazon Web Service and Camillus, data are collected from A Quantitative Analysis
of High Performance Computing with Amazon’s EC2 Infrastructure: The Death of the Local Cluster? [2]

Specification and Instance Type CPU Memory(GB) |Disk(GB) /O Performance
M1.Small 32bit, 1 core I*ECU 1.7 160 Moderate
M1.Large 64bit, 2 cores PECU 15 830 High
MI1.XLarge 64bit, 4 cores *ECU 15 1690 High
(1.Medium 32bit, 2 cores 15*ECU 17 350 High
C1Xlarge 364bit, 8 cores 15*ECU I 1690 High 8
Camillus 64-bit dual-CPU Intel Xeon E5345 Quad-Core 16 - High \—J
&
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(b) Metrics and parameter selection

The metric for studying Amazon Web Service is chosen to be the memory bandwidth since nowadays applications
consume a lot of memory bandwidth based on the data stored in the memory. The parameter is chosen to be the actions
of the application which include four levels: copy, scale, and add and triad.

(c) Performance Analysis

The experiment result is shown in Table 7. All the experiment data are collected from A Quantitative Analysis of High
Performance Computing with Amazon’s EC2 Infrastructure: The Death of the Local Cluster? [2]

Table 1.7: experiment result for Amazon web Service study.

1 Thread Bandwidth in GB/s

Machine Specifications | Copy || Scale | Add || Triad
M1l.Large 2.058 |1.777 | 1.868 | 1.725
M1.XI arge 2,551 (2.394 |2.434 | 2.178
Cl.Medium 2.865 |2.852 | 3.114 | 3.097
C1l.Xlarge 2.849 | 2.840 | 3.126 | 3.120
Camillus 2.834 | 2.830 |3.171 | 3.160

Notice that the observations in Table 7 can be considered as the paired observations for each level of the factor. Then
using the method introduced in The Art of Computer Systems Performance Analysis [4], we can compare the performance
differences between each Amazon Web Service instance and the Camillus. The analysis results are listed in Table 8.

Table 1.8: Performance differences analysis for Amazon Web Service study

‘ ‘Sample Mean ‘Sample Variance ‘Sample Standard Deviation |90% Confidence Interval for Mean
| MlLarge & Camillus | 0385 | 1062 | 1031 | (-L115,1.636)
M1XLarge & Camillus| 012 | 0376 | 0613 | (-0.681,0.985)
CLMedium & Camillus| 0004 | 0003 | 0.052 | (0.067,0.075)
| CLXlarge & Camillus | 0003 | 0001 | 0.034 | (0.043,0.081)

From the results we get from Table 8, we can say that the
performances are not different for each of these four
observation pairs since the 90% confidence intervals all
include zero. In other words, the performances on the 1
thread bandwidth study for the Amazon Web Service and
the traditional machine within 90% confidence interval
are the same. If we properly construct the architecture of
the cloud computing infrastructure, we can get
reasonable performance compared with the traditional
machines in the memory bandwidth aspect.

5. Conclusion and Future work

The experiment designs in this only a small amount of
metrics that should be measured for the cloud computing
infrastructure.

Cloud computing is one of the most innovative technique
and redefine the way of communication. It allows the end
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users to store and load their data or do the complex
computing task anytime anywhere with a single device
which can access the internet.

In this, performance analysis on two popular cloud
computing platform

By comparing them to traditional web servers is
introduced. The analysis method in The Art of computer
system performance analysis [4] is conducted. As we can
see from the analysis above, for the study on the RTT of
Google App Engine, the dominant effect is the number of
request per Planet lab node which explains 79.428% of
the variation while the second main effect is the
platforms which only explains 7.448% of the variation. In

the second experiment on Google App Engine, the i

network throughput is affected by the image size
(explains 61.155% of variations) and the platform
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(explains 25.283% of variations). This tells us that the
platform is not a significant bottleneck in the RTT and
throughput aspects of cloud computing. For the test
on Amazon Web Service, by comparing one tread
bandwidth of Amazon Web Service and Camillus, the
results indicate that neither of these two platforms is
superior to the other. In a conclusion, the cloud
computing infrastructure can get quite reasonable
performance compared to the traditional web servers
depending upon the service delivered. This may provide a
better insight on how to construct the cloud computing
infrastructure and platforms.
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