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Ch. 4 - Topics of Discussion

 Cloud Computing and Service Models

 Data-Center Design and Interconnection Networks

 Architectural Design of Computer and Storage Clouds

 Public Cloud Platforms: Google App Engine, Amazon 
Web Services and Microsoft Window Azure

 Inter-Cloud Resource Management

 Cloud Security and Trust Management 
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Five Major Cloud Platforms and Their Service Offering

Prof. Paul Lin

4

Platform as a Service (PaaS): Google App 

Engine

 Allows users to develop and host web applications in 
Google datacenters with automatic demand-based 
scaling

 A free service for a certain limit and requires a Gmail 
account to access the services. After free limits is 
exceeded, customers are charged for additional storage, 
bandwidth and instance hours.

 Programming language supports: Java, Python, and Go

 All billed App Engine applications have a 99.99% uptime 
SLA.

 The app engine has a few restrictions: 
• Can only execute code called from an HTTP request

• Java application may only use subset from the JRE standard 
edition

• Java application cannot create new threads
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Example 4.2 Google App Engine for PaaS Applictions
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Functional Modules of Google App Engine 

(GAE)

 The data store

 The application runtime environment

 The software development kit (SDK)

 The administrative console

 The GAE web service infrastructure
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Google App Engine (GAE) Architecture: GFS 

(Google File System), Chubby (distributed locks)
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Amazon Web Services (AWS) 
public IaaS services (http://aws.amazon.com)

 EC2 (Elastics Compute Cloud)

 S3 (Simple Storage Service)

 EBS (Elastic Block Service)

 Amazon DevPay

 MPI Clusters

 AWS import/export

 Brokering systems

 Small-business companies
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Amazon Web Services (AWS): Key Services ..

SQS and SNS (queuing and notification services)
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Amazon Web Services (AWS): Key Services
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Microsoft Azure Cloud (PaaS)

 Run its cluster hosted at Microsoft's datacenters that 

manages computing and storage resources. 

 One can download Azure development kit to run a local 

version of Azure. It allows Azure applications to be 

developed and debugged one the Windows 7 hosts.

 All cloud services can interact with traditional MS 

software applications such as Windows Live, Office Live, 

Exchange Online, etc.

 Azure manages all servers, storage and network 

resources of the data center. 
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Microsoft Windows Azure Platform
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4.5 Inter-Cloud Resource Management
4.5.1 Extended Cloud Computing Services

 Fig. 4.23 A stack of six layers of cloud services and their 
providers:1) Hardware, 2) Network, 3) Collocation, 4) Infrastructure, 
5) Platform, 6) Software applications
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Amazon’s Lesson

 Down for 3 days 

since 4/22/2011

 1000x of businesses 

went offline. E.g. 

Pfizer, Netflix, Quora, 

Foursquare,Reddit

 SLA contract

• 99.95% availability 

(<4.5hour down）

• 10% penalty, 

otherwise
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Challenges/Issues in Cloud Computing
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Energy-Efficiency in Google Gmail Services

 http://www.google.com/green/pdfs/

google-green-computing.pdf

 Clouds win by energy-efficient resource use over datacenters  
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Business 
Type

No. of 
users

No. of 
servers

IT Power 
per user

PUE (Power 
Usage 

effectiveness)

Total Power 
per user

Annual 
Energy per 

user

Small 50 2 8W 2.5 20W 175 kWh

Medium 500 2 1.8W 1.8 3.2W 28.4 kWh

Large 10000 12 0.54W 1.6 0.9W 7.6 kWh

Gmail 
(Cloud)

  < 0.22W 1.16 < 0.25W < 2.2 kWh
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Conclusion and Summary
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