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Wanna save Money using the Cloud?
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Temporary Cloud Computing Infrastructure

Properties Questions
« Horizontal scalability « How many resources?
« Vertical scalability « Type of resources?
« Typically hourly billing « How long?
« On demand provisioning « When?
DEADLINE VS. COST

Trade-off between deadline and cost constraints
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Idea: Adaptive Scheduling

Estimate

 Cost

« Makespan

« Required resources
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Solution: Visit us at our Poster
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[ Problem Statement }

Cloud computing offers new scheduling opportunities. Any cloud-aware scheduling algorithm has to decide on the number of actually used resources
and for each resource albout Its Instance size, and, to address e cccurred MONStary cost adequately, STart trme and end time, Basically, It has to
perform a trade-off between deadline and cost constraints in an elastic environment, Neither static nor dynamic scheduling strategies iInnE address
all characteristics of a cloud ecosystem. While dynamic scheduling can react on unexpected behaviors and runtime warietions, setup of
resaurces is required. Tha propasad adaptive scheculing stratagy cemaines the advantagss of both mechanisms ta farm a nval sparoach o Sodine
constraint dynamic scheduling of scientific workflows o cloud nfrastructures.

Solution

Runtime Profiles

Al theusands of tasks of a warkflow

Application Model Cloud Ecosystem
The targeted application models are Cloud infrastructures provide horizontal
large scale computational  workflows and  wertical  scalable  on-demand template only follow few task types. A
having thousands of tasks and follewing resources following typically an heurly rurtima prefile for each task type is
well-structured data dependencies such billed pay-as-yeu-go cost model. Any created Lased on gathered

L]
as the templates of the Pegasus cloud-sware scheduling algorithm has to monitoring/provenance data of previous
viorkflows  Epigenamics,  Cybershake, decide on the number of actually used runs. The runtime profile of a task type
Inspiral, Montage, and SIFHT. The resources and for zach resource adout its ko depends en itz multithreading
maximal makespen s limited by a instance size and occupastion time to capabilities that are applicable on
ceadline. address the securred monetary cost particular cloud resource
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Resource Allocation Plan Static Scheduling

The initial resource allocation plan for a
particular workflow run is created using a ‘/

Adaptive Scheduling
An adaptation of the reseurce allocation
plan is performed whenever an event

static scheduling strateay considering the
werkFiow dependency graph, the runtime
profiles of the occUPring fask types, and
the cloud billing model as parameters.
The workilow engine instantiates on

Resource Allocation Plan

ncours, e.0. 2 runtime deviation exceeds
a threshold. Possible adaptations are
scallng Upfout to hold the deadiine and
scaling down/in to reduce cost but alo
reassigning a task ta another resourse,

cemand all required cloud resourc
given by the resource allocati
plan. henever a  resotrce
firished exeeuting its  errently
assioned task, the workflow

Here, the red task is reassignad from
the second to the first resource o
substitute the unused capacity of

J/ tha there started new billing hour.
Strateqic daciion points derived
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engine  schedules  the  next from workflow template’s flow
task for execution selected h d | / structurs enable a proactive
. e schedule -
rom the resaurce allocation jon @ Sdeetton for future tasks
plan assignments. task on reassign L muh earlier,
| resource/ from @ |
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Actual Cloud Resource Usage
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L billing hour started 4
Runtime Deviation
A tazk's runtime behavior might deviate
from its prediction derived from its
runtime  profile, Hence, the static

| y
| Research Objectives

Find deviation thresholds/events to
identify adaptation dezmand for
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uneconomic of might even Fal in halding . Deadline conformant actual execution In a particular cloud
the deadline. Here, the third task hosted . cost saving execution ECONCMY,
by the first resource starts  an of workflow instanca. Derive strategic decision points from
urexpected additional billing heur during - - the Flow struckure of a  workflow
its execution. template.
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