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QUICK TIPS 

(--THIS SECTION DOES NOT 

PRINT--) 
 

This PowerPoint template requires 

basic PowerPoint (version 2007 or 

newer) skills. Below is a list of 

commonly asked questions specific 

to this template.  

If you are using an older version of 

PowerPoint some template features 

may not work properly. 

 

Using the template 
 

Verifying the quality of your 

graphics 

Go to the VIEW menu and click on 

ZOOM to set your preferred 

magnification. This template is at 

100% the size of the final poster. All 

text and graphics will be printed at 

100% their size. To see what your 

poster will look like when printed, 

set the zoom to 100% and evaluate 

the quality of all your graphics 

before you submit your poster for 

printing. 

 

Using the placeholders 

To add text to this template click 

inside a placeholder and type in or 

paste your text. To move a 

placeholder, click on it once (to 

select it), place your cursor on its 

frame and your cursor will change to 

this symbol:         Then, click once 

and drag it to its new location where 

you can resize it as needed. 

Additional placeholders can be 

found on the left side of this 

template. 

 

Modifying the layout 

This template has four 

different column layouts.  

Right-click your mouse 

on the background and  

click on “Layout” to see  

the layout options. 

The columns in the provided layouts 

are fixed and cannot be moved but 

advanced users can modify any 

layout by going to VIEW and then 

SLIDE MASTER. 

 

Importing text and graphics from 

external sources 

TEXT: Paste or type your text into a 

pre-existing placeholder or drag in a 

new placeholder from the left side 

of the template. Move it anywhere 

as needed. 

PHOTOS: Drag in a picture 

placeholder, size it first, click in it 

and insert a photo from the menu. 

TABLES: You can copy and paste a 

table from an external document 

onto this poster template. To adjust  

the way the text fits within the cells 

of a table that has been pasted, 

right-click on the table, click 

FORMAT SHAPE  then click on TEXT 

BOX and change the INTERNAL 

MARGIN values to 0.25 

 

Modifying the color scheme 

To change the color scheme of this 

template go to the “Design” menu 

and click on “Colors”. You can 

choose from the provide color 

combinations or you can create your 

own. 
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This PowerPoint 2007 template 

produces a 36”x48” professional  

poster. It will save you valuable time 

placing titles, subtitles, text, and 

graphics.  

 

Use it to create your presentation. 

Then send it to 

PosterPresentations.com for 

premium quality, same day 

affordable printing. 

 

We provide a series of online 

tutorials that will guide you through 

the poster design process and 

answer your poster production 

questions.  

 

View our online tutorials at: 

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your 

web browser). 

 

For assistance and to order your 

printed poster call 

PosterPresentations.com at 

1.866.649.3004 

 

 

Object Placeholders 

 
Use the placeholders provided below 

to add new elements to your poster: 

Drag a placeholder onto the poster 

area, size it, and click it to edit. 

 

Section Header placeholder 

Move this preformatted section 

header placeholder to the poster 

area to add another section header. 

Use section headers to separate 

topics or concepts within your 

presentation.  

 

 

 

Text placeholder 

Move this preformatted text 

placeholder to the poster to add a 

new body of text. 

 

 

 

 

Picture placeholder 

Move this graphic placeholder onto 

your poster, size it first, and then 

click it to add a picture to the 

poster. 

 

 

 

 

 

 

 
 

 

 

 

© 2011 PosterPresentations.com 
    2117 Fourth Street , Unit C 
    Berkeley CA 94710 
    posterpresenter@gmail.com Student discounts are available on our 

Facebook page. 

Go to PosterPresentations.com and click 

on the FB icon.  

Amazon's spot instances allow customers to bid on unused 

Amazon EC2 capacity and run those instances for as long as 

their bid exceeds the current spot price. Customers may 

expect their services at lower cost with spot instances 

compared to on-demand or reserved. However, the reliability 

is compromised since the instances providing the service may 

become unavailable at any time. In this paper, we study 

various checkpointing schemes that can be used with spot 

instances. Also we devise some algorithms for checkpointing 

scheme on top of application-centric resource provisioning 

framework that increase the reliability while reducing the 

cost significantly. 

 

ABSTRACT 

Amazon EC2 offers their computing resources in the form of on-

demand, reserved and spot instances [3]. While on-demand 

and reserved instances has a fixed hourly charge, spot 

instances provide the ability for customers to purchase 

compute capacity with no upfront commitment and at a 

variable hourly rate with a customer-defined upper bound 

(bid) on the rate. Spot Instances are available only during the 

time when the spot price is below the customer defined bid. 

Thus spot instances make the resources unreliable in nature and 

inappropriate for long running jobs like image processing, 

gene sequence analysis etc. At the same time, they offer the 

opportunity to accomplish such jobs at a much lower cost 

than on demand or reserved policies. Clearly, checkpointing 

(saving partially completed tasks to be resumed latter) may 

be a good option to make a tradeoff between the cost and 

reliability. In this paper, we investigate various checkpointing 

techniques for spot instances and evaluate their comparative 

performances. 

In this section, we analyze and compare our proposed ACC 

checkpointing scheme with the existing checkpointing 

schemes. The experiments have been carried out on 64 spot 

instance  types  using  same  data set, parameters, algorithms 
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Checkpointing plays an important role in reliability of job 

execution over EC2 spot instances. In this paper, we propose a 

checkpointing scheme on top of application-centric resource 

provisioning framework that not only increases the reliability 

but also reduces the cost significantly over the existing 

checkpointing schemes. In future, we want to investigate 

more on finding the optimal bid (Abid) and the corresponding 

instance type for a given job. 
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RELATED WORK 

An Application-centric resource provisioning framework along 

with the unified definition of an application is proposed in [1]. 

The framework analyzes each application and the available 

services from the providers to find optimal resource 

requirement for the application. It also monitors the deployed 

applications to reprovision the resources as the situation 

changes. 

While [1] deals with a generalized multi-provider framework, 

various checkpointing schemes for EC2 spot instances are 

extensively studied in [2]. The key checkpointing schemes 

they propose include No Checkpointing (NONE), Optimal 

Checkpointing (OPT), Hourly Checkpointing (HOUR), Rising 

edge-driven Checkpointing (EDGE) and Adaptive Checkpointing 

(ADAPT). NONE does not take any checkpoint at all while OPT 

takes a checkpoint just prior to a failure. NONE and OPT 

provide two extreme results without any practical value. They 

are used to provide comparative study for the other realistic 

checkpointing schemes. HOUR takes a checkpoint just prior to 

the beginning of the next hour. EDGE takes a checkpoint at 

every increase of the current spot price. ADAPT analyzes the 

overhead of taking and skipping a checkpoint at a decision 

point and takes a checkpoint accordingly. 
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   Fig. 2 : Application Centric Checkpointing Scheme 

A NOVEL CHECKPOINTING SCHEME FOR  
APPLICATION CENTRIC RESOURCE PROVISIONING 

In this paper, we devise a new event generation scheme for the 

framework that generates three events, namely Eckpt, Eterminate 

and Elaunch to support spot instances. Eckpt is used for taking 

checkpoint, Eterminate is used to terminate a spot instance 

forcefully and Elaunch is used to relaunch a previously 

terminated spot instance. We define two bid values for the 

purpose - one for the application (Abid) and other for the spot 

instance (Sbid). Sbid is sufficiently large and is used in the 

request for spot instance. Clearly, the value is maintained at 

such a high level, that Amazon will never terminate the spot 

instances due to out-of-bid situation. On the other hand, Abid 

is used by the monitoring subsystem to maintain user’s 

budget. 

 

 

 

 

 

 

 

 

   Fig. 3 : Availability of a spot instance 

   Fig. 4 : Total monetary cost of Job completion 

   Fig. 5 : Job completion Time 

   Fig. 6 : Product of total cost and completion time 

   and assumptions used in [2]. The metrics used for this purpose 

include job completion time, total monetary cost and the 

product of monetary cost & completion time as the basis for 

comparison. 

Fig 4, Fig 5 and Fig 6 show the comparative study of ACC with 

other checkpointing schemes for the jobs under different 

user’s bid (Abid) from $0.401 to $0.441. The result shows that 

ACC  outperforms all the practical checkpointing schemes. 

Even ACC scheme reduces this product metric over OPT 

(theoretical optimal claimed in [2]) by an average value of 

5.56% over the OPT scheme. 

   Fig. 1 : Application-centric Resource Provisioning Framework 

In this section we propose a novel checkpointing scheme for spot 

instances on top of application-centric resource provisioning 

framework, called Application Centric Checkpointing (ACC). 

The application-centric resource provisioning framework  is 

shown in Fig 1. 

The novelty of the scheme is illustrate in Fig 3. ACC will 

generate neither Eckpt nor Eterminate for the hour boundary th1 

since the current spot price is below Abid at both the decision 

points. That means, it will neither take a checkpoint nor 

terminate the spot instance at th1. It will generate Eckpt but 

not Eterminate for the hour boundary th2 since the current spot 

price is above Abid at tcd2 and below Abid at ttd2. That means, it 

will take a checkpoint but will not terminate the spot 

instance at th2. Similarly, for the hour boundary th3, it will 

generate both Eckpt and Eterminate since the user will have to 

pay above Abid for the next hour. So, it will take a checkpoint 

as well as terminate the spot instance at th3. Clearly, 

availability is increased and more continuous in ACC compared 

to other checkointing schemes as shown in Fig. 3. 

The ACC scheme is depicted in Fig 2 where the monitoring 

subsystem generates the above mentioned events at various 

decision points. Since the cost of spot instance is not changed 

during an instance hour and is fixed at the beginning of that 

instance hour, the decision points should be relative to the 

beginning of the next instance hour. Accordingly we define 

two decision points just prior to each hour boundary. 

Considering th as an hour boundary, the decision points for 

checkpoint (tcd) and terminate (ttd) are defined as tcd=th-tc-tw 

and ttd=th-tw. Here tc is the time needed to take a checkpoint 

and tw is the waiting time to get the current spot price. The 

Monitor module will generate Eckpt at tcd if the current spot 

price exceeds Abid and will generate Eterminate at ttd if the 

current spot price is still above the Abid. It will generate Elaunch 

at the start of each available period of a spot instance with 

respect to Abid.  
The ACC scheme outperforms other checkpointing schemes due 

to the fact that it allows the jobs to be continued even when 

the spot price exceeds Abid without affecting the job 

completion cost as shown in Fig 3. 
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