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Usage Patterns 
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Storage Capacity Requirement 
Gigabytes Terabytes Petabytes Exabytes 

Performance 
Storage 

Capacity  
Storage 

Cloud Object Storage 
(e.g. photos/videos) 

Application Data Store 
(e.g. e-mail, VM/Boot, Sharepoint) 

Large Scalable DB  
(e.g. NoSQL, non ACID)  

Content Distribution 
Network (CDN) 

Business Relational DB 
(OLTP, OLAP) 

Backup and Archive 
(server and client) 

Large Analytics  
(e.g Hadoop/HDFS)  

High-performance Compute  
(e.g. pNFS, Luster) 

Our Focus 

Different usage patterns drive different data solutions 



                                

Object Storage 

3 

File Systems Block Arrays 

Object Storage 
No Namespaces 

No Locks 
Named Blobs 

Data & Metadata 

GET PUT POST HEAD DELETE 



                                

Implementations 

Amazon 

Rackspace 

Google 

Microsoft 

Openstack 

Eucalyptus 

Ceph 

Gluster FS 

Hadoop FS 
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Problem 

    No benchmark tool available so far … 
        Perl scripts, Specific apps 
 
    Object Storage Benchmark 
         Compare & evaluate different h/w & s/w stacks 
         Characterize systems and guide h/w & s/w configurations 
         Identify performance bottleneck & drive optimization 
         Find common issues, shared h/w expectation, future R paths 
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We present COSBench … 

    COSBench 
        Cloud Object Storage Benchmark 

<?xml version="1.0" encoding="UTF-8" ?> 
<workload name="swift-sample" 
description="sample benchmark for swift"> 
  
  <storage type="swift" /> 
  <auth type="swauth" 
config="username=test:tester;password=testing;
url=http://192.168.10.1:8080/auth/v1.0" /> 
  <workflow> 
    <workstage name="main"> 
      <work name="main" workers="8" 
rampup="100" runtime="300"> 
        <operation type="read" ratio="80" 
config="containers=u(1,32);objects=u(1,50)" /> 
        <operation type="write" ratio="20" 
config="containers=u(1,32);objects=u(51,100);siz
es=c(64)KB" /> 
      </work> 
    </workstage> 
  </workflow> 
</workload> 
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Workload Model 

 
 
 
 
 
 
 
 

    Operation 
        Ratio, Object/Container Path, Object Size, Other Params 
              80% read, 800 containers, 10000 objs 
              20% write, 800 containers, 10000 objs, 32 ~ 64KB in size 

workload 

stage stage stage stage 
work work work work 

ops ops ops ops 
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Overview 

    
      

        
  

Cloud Object Storage System 

  Driver   Driver   Driver   Driver 

  Controller 

  HTTP HTTP 
HTTP HTTP 

COSBench 
command-line 

  

Automation Tool 

HTTP 

  

Administrator 

  browser 

  Archive 

export 

    
Response Time 
Throughput 
Scalability 
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Modular Architecture 

Controller 
Web API Driver 

Web 

Java Libs 
… 

Tomcat Container 

OSGi Service Registry 
Controller Service 

Controller Web App Driver Web App 

Controller 
Service 

Driver 
Service 

Driver Service 

Controller HTTP Interface Driver HTTP Interface provide 

expose/import  

Auth / Storage Service 

Swift 

OSGi Container 

Swauth Tomcat 
… 
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Extensible API 

   COSBench 
 

              Token 

Auth API 

Storage API 

PUT 
GET 

AUTH 

DELETE 

Swift, S3, Ceph, HDFS, Gluster FS, Amplistor, … 

Swauth, Keystone, S3, Ceph, Amplistor, … 
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Workload Configuration 

<operation type=“writ”, ratio=“30”, 
config=“containers=u(1,100); objects=u(1,100); 

sizes=u(64,128)KB; object-expiration=10” /> 

OSGi Container  

OSGi Service Registry 

Auth Service Storage Service 

Keystone Swauth Mock Swift S3 

Driver Service 

export export export export export export 

import import 

11 



                                

Functionality 

Real-time Status Monitoring Online Workload Submission 
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Functionality 

Timeline Plotting Workload Report 
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Swift 

Proxy 
Node 

Ethernet 

Ethernet 
10GbE 

10GbE 

Client Network 

Storage Network 

Storage 
Node 

Storage 
Node 

Storage 
Node 

Storage 
Node 

Storage 
Node 

2GbE 2GbE 2GbE 2GbE 2GbE 

  Proxy Node 
 - CPU: 2 * 2.267GHz (8C/16T) 
 - MEM: 64GB DDR3 1333MHz 
 - NIC: 2 * 10GbE 

          

 Data Disks 
 - 12 * 73GB SAS (15,000 rpm) 

  Client/Storage Nodes 
 - CPU: 2 * 2.93GHz (4C/8T) 
 - MEM: 12GB DDR3 1333MHz 
 - NIC: 2 * 1GbE bonding (mode=rr) 

Client 
Node 

Client 
Node 

Client 
Node 

Client 
Node 

Client 
Node 

2GbE 2GbE 2GbE 2GbE 2GbE 
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128KB Reads 
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Small Reads 
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Small Reads 
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Thank you! 

    Open Source (Apache 2.0 License) 
        https://github.com/intel-cloud/cosbench 
        Shared among 20+ groups of people inside/outside Intel 
            thanks to them, cosbench is getting better & better 
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https://github.com/intel-cloud/cosbench
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