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Research Team and Research Interests

Team * Resource Scheduling and Provisioning
* 4 Academic Staff * Reliability and Fault Tolerance
« 5 PhD Students - Energy Efficiency

« 1 Master Student * Internet of Things and Fog Computing

* Performance Modeling and Evaluation
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Challenges in Cloud Reliability
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* High operational cost .
* Hiding failures 2010 2013 2016
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Continuously saving the state of applications to recover from the failures
* Overhead
e Complexity
 Failure Model
Adapting the knowledge of failures pattern into resource provisioning and resource

management
e Robust and adaptive
* Cost efficient
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Reliability as a Service (RaaS)
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Platform as a Service (PaaS) v
[ Reliability-aware Service Provisioning ]

@ @ @ @ @ Virtualized Infrastructure
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Failure-aware Resource Provisioning Policy
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Reliability and Energy Efficiency Tradeoff in Cloud Computing

===Reliability === Energy Efficiency
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Data Reliability Management of Cloud Storage for Big Data Applications

@ Total amount of data 40,026 exabytes
@ Data in the cloud (40 zettabytes)

m Hard Disk Failure

RAID Controller

y @

® Memory

130 exabytes 52 exabytes 462 exabytes ' 14,996 exabytes ®m Other Components
(of 1,227 EB) (of 2,837 EB) B
Cloud share > 4% >16%
Year \ w
2005 2010 2012

Redundancy Techniques:
* Replication
e Erasure Coding
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Mobile Cloud Computing

Global Mobile Data Traffic Growth / Top-Line
Global Mobile Data Traffic will Increase 7-Fold from 2016—2021

47% CAGR
60 2016-2021
50 49 EB

Exabytes
per Month

100%
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obile Non-Cloud Traffic

+ |P Voice
+ File Sharing
+ File/App Downloading

LY

obile Cloud Traffic

Video Streaming

* Audio Streaming
» Online Gaming

+ Social Networking
+ Web Browsing

+ Online Storage
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QoS-Based Data-Intensive Hybrid Mobile Cloud Computing Framework

L] ‘4‘
Wi-Fi, WiMAX, WIiDEN ..
o

Client

Energy
Consumption

Ad-hoc Mobile Cloud

Y Y

(((-))) ((( ) Scalability ‘ Data-intensive
‘ y. | applications
Wi-Fi Access Point 3G, 4G, 5G
SR - ~ c
a'\/[m]\/‘y Responsiveness ontext
3 Q - Awareness
e § 3 Cloud Cloud )

Cloud

Private Cloud / K Public Cloud /

17/01/18 PAGE 10




Internet of Things
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A QoS-based Big Data Workflow Scheduling in Federated Cloud
Computing Environment

Workflow Specification Workflow Abstract -
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- Store output in the
federated cloud

Import Data from Input
servers

Execute Locally and ~ Replicate to Distributed

\retrieve Result / Resources /
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FOG-Engine: Decentralized Hierarchical Big Data WESTERN SYDNEY
Processing on the Edge

CLOUD

000

Data Processing, Mining, Storage, and Visualization

Data Preprocessing I
& Analytics

WAN: low b/w (x10MB/s) ?

FOG-Engine: Data Analytic micro-

Network Access Engine

Network Access
LAN: very high b/w (x1GB/s)
MAN: high b/w (x100MB/s)

' loTs

i la 2

' o
Network of Sensors and Actuators (Physical World) \‘gi:”
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Processing hierarchy Local data analytics Global data analytics
Processing fashion In-stream processing Batch processing
Computing power GFLOPS TFLOPS
Network Latency Miliseconds Seconds
Data storage Gigabytes Infinite
Data lifetime Hours/Days Infinite
Fault-tolerance High High
Processing resources Heterogeneous (e.g. CPU, FPGA) Homogeneous (Data center)
Versatility Only exists on demand Intangible servers
Provisioning Limited by the number of FOG-engines in the Infinite, with latency

vicinity

Mobility of nodes May be mobile (e.g. in the car) None



General Architecture of FOG-Engine W T ar Y
W
Data Analytics & Storage Unit
Orchestration Unit
Data Cleaning, Aggregation &
Visualization Communication Unit
<+—>
Data Analytic Engine
v Network

Data Collection and Network Interface Peer-to-Peer Interface to

I Import to Physical World Networking API Cloud
y (Gateway)

Data Storage System
— Collaborating
loTs

peers Cloud
in the FOG




Smart Nutrition Monitoring System using Fog Computing WESTERN SYDNEY
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Cloud servers
(private cloud) gternet
FOG-Engine
LS Internet ,
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Mobile App : : Smart Nutrition Monitoring Engine
Kiosk with embedded
sensors public cloud
Structure

Weight Volume
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