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 Migration Technologies and Process Steps
 Location
 change
 Virtualization
 Status
 Same DC
 Different DC
 Cold
 Live
 Live-ness
 P2P
 P2V
 V2V
 Onto Cloud
 Live Migration In a LAN•VMWare VMotion•Xen Live Migration (NSDI ’05 [1])•KVM Live Migration, KVM Block Migration•IBM System p Live Partition Mobility•Hyper-V
 Live Migration Across WANs •VEE’07 [2]•CCGRID’09•VIDC’09•INM’07 [4]•Cisco/VMWare White Paper [3]
 Migration to Cloud•Sigcomm ’10 [5]•P2V Conversion (VMWare vCenter Converter, PlateSpin Migrate)
 TestMigratePlan and
 DesignDiscover
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 Virtual Machine Migration Use Cases
 TargetSource
 • Disaster avoidance: migrate virtual machines out of hurricane-prone data center to a more stable data center during hurricane season• Dynamic resource management, on-the-fly infrastructure maintenance with low customer impact• Spill-over from private to public cloud, load-sharing/off-loading between clouds• Migrate between test and production environments• Data Center consolidation and relocation
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 Live memory migration capabilities in the LAN
 Migrate memory, register, and configuration files
 of a VM from one hypervisor to another
 hypervisor while the VM is running.
 VM
 hypervisor1 hypervisor2
 mgmt / migration
 networkproduction
 network
 VMshared SAN
 volume
 Shared
 storage
 Storage
 High
 bandwidth,
 short delay,
 stable
 Migrated
 VM uses
 same IP
 address
 Network
 LAN
 (mature)
 Live Migration Requirements
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 Xen Live Memory Migration
 From [ NSDI ’05]
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 How long does it take to migrate a running VM?What is the impact on running applications?
 From [ NSDI ’05]
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 Planning when to migrate, what to migrate, where to migrate to?
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 Technical challenges for live migration across the wide areaLAN Live Memory Migration
 Migrate memory, register, and configuration files
 of a VM from one hypervisor to another
 hypervisor while the VM is running.
 VM
 hypervisor1 hypervisor2
 mgmt / migration
 networkproduction
 network
 VMshared SAN
 volume
 No shared
 storage
 Shared
 storage
 Storage
 Lower
 bandwidth,
 longer
 delays,
 shared
 network
 High
 bandwidth,
 short delay,
 stable
 May require
 change of IP
 address
 Migrated
 VM uses
 same IP
 address
 Network
 WAN (not
 commercially
 available)
 LAN
 (mature)
 Live Migration Requirements
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 Pre-copy vs. post-copy
 Pre-copy“pre-copy the image, then transfer the memory” VEE ’07 [2]
 Post-copy [6,7]
 Pre+Post-copy [8]
 Image File Transfer Memory Migration
 Intercept, record and transfer written blocks
 Memory MigrationBackground Image Copy
 On-demand Fetching
 Image File TransferMemory Migration
 Background for Dirty BlocksOn-demand
 Fetching
 Pros and Cons?
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 Networking issues: How can client connections continue to function after wide area migration?
 Scenario 1: Assuming VM undergoes IP
 address changes– Dynamic DNS
 – Tunneling
 Make VM keep its old IP address– LAN extensions over the wide area (VPN,
 VLAN, VPLS/MPLS)
 – Mobile IP
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 Live migration performance over the wide area [VEE ’07]
 What can we do to improve this?
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 Planning migrations to the cloud [Sigcomm’10]
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 Planning hybrid cloud layouts
 • Cost savings, Application response times, Bandwidth costs
 • Scale and complexity of enterprises applications
 back-end
 front-end
 Local Data
 Center
 back end
 an ACL
 Local Data
 Center
 Cloud
 back-end
 frontend
 Internet
 back end
 front-end
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 Other migration considerations such as migrating security policies
 an ACL
 permit frontend�backend port
 8000
 deny any�backend
 Local Data
 Center
 Cloud
 back-end
 frontend
 Internet
 backend
 front-end
 ?
 back-end
 front-end
 Local Data
 Center
 back end
 •Security most important initiative for 83% of surveyed operators
 •Security policies often realized using Access Control Lists (ACLs)
 •Typical to see hundreds of firewall contexts, ACLs with hundreds
 of rules
 14
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 Reference Material
 � Reading Materials:
 1. C. Clark, K. Fraser, S. Hand, J. G. Hansen, E. Jul, C. Limpach, I. Pratt, and A.Warfield. Live Migration of Virtual Machines, NSDI 2005.
 2. Robert Bradford, Evangelos Kotsovinos, Anja Feldmann, Harald Schiöberg. Live Wide-Area Migration of Virtual Machines Including Local Persistent State, VEE 07.
 3. Virtual Machine Mobility with Vmware VMotion and Cisco Data Center Interconnect Technologies, Cisco White Paper, 2009.
 � Presentation Papers:
 4. K. Ramakrishnan; Prashant Shenoy; Kobus van der Merwe, Live Data Center Migration across WANs: A Robust Cooperative Context Aware Approach, INM 2007
 5. Mohammad Hajjat, Xin Sun, Yu-Wei Sung, Dave Maltz, Sanjay Rao, KunwadeeSripanidkulchai and Mohit Tawarmalani. Cloudward Bound: Planning for BeneficalMigration of Enterprise Applications to the Cloud, Sigcomm 2010.

Page 16
                        

© 2010 IBM Corporation16
 Other papers
 � 6. Takahiro Hirofuchi, Hidemoto Nakada, Hirotaka Ogawa, Satoshi Itoh, and
 Satoshi Sekiguchi. A live storage migration mechanism over wan and its
 performance evaluation. In VIDC’09: Proceedings of the 3rd International
 Workshop on Virtualization Technologies in Distributed Computing, Barcelona,
 Spain, 2009.
 � 7. Takahiro Hirofuchi, Hirotaka Ogawa, Hidemoto Nakada, Satoshi Itoh, and
 Satoshi Sekiguchi. A live storage migration mechanism over wan for relocatable
 virtual machine services on clouds. In CCGRID’09: Proceedings of the 2009 9th
 IEEE/ACM International Symposium on Cluster Computing and the Grid,
 Shanghai, China, 2009.
 � 8. Yingwei Luo, Binbin Zhang, Xiaolin Wang, Zhenlin Wang, Yifeng Sun, and
 Haogang Chen. Live and Incremental Whole-System Migration of Virtual
 Machines Using Block-Bitmap. In IEEE International Conference on Cluster
 Computing, 2008.



						
LOAD MORE                    

                                    


                
                    
                    
                                        
                

                

                        


                    

                                                    
                                COMS W4170 Interaction Devices 3 - cs.columbia.edu€¦ · Feiner, COMS W4170, Fall 2017 1 COMS W4170 Interaction Devices 3 Steven Feiner Department of Computer Science Columbia University

                            

                                                    
                                Present Status of GOCI/COMS andGdGOCOICId GOCI-22 · GOCI/COMS Integration • GOCI has been successfully in tegrated into COMS in KARI / Korea • GOCI/COMS final ground test campaign

                            

                                                    
                                MDraw Graphics Manipulation Language Huimin Sun(hs2740) Dongxiang Yan(dy2224) Jingyu Shi (js4151) COMS 4115 Columbia University August 16, 2013

                            

                                                    
                                Writing Scholarly Papers - Columbia Universitysedwards/classes/2002/w4995-02...Writing Scholarly Papers COMS W4995-02 Prof. Stephen A. Edwards Fall 2002 Columbia University Department

                            

                                                    
                                COMS W4170 UI Theory 2 - Columbia University

                            

                                                    
                                COMS W4170 Collaboration - graphics.cs.columbia.edu · Feiner, COMS W4170, Fall 2018 1 COMS W4170 Collaboration Steven Feiner Department of Computer Science Columbia University New

                            

                                                    
                                COMS 4771 Clustering - Columbia Universityverma/classes/ml/lec/lec7... · 2019. 4. 15. · Alternating optimization algorithm: • Initialize cluster centers (say randomly) • Repeat

                            

                                                    
                                NETWORKING AND THE INTERNET - Columbia Universityxie/comsw1001/slides/slides_week3.pdfNETWORKING AND THE INTERNET COMS W1001 ... • Voice over Internet Protocol (VoIP) ... • Acknowledgement

                            

                                                    
                                COMS W4995-1 COMS W4995-1 Lecture 8. NAT, DHCP & Firewalls

                            

                                                    
                                Interrupts and Exceptions COMS W6998 Spring 2010

                            

                                                    
                                November 3rd, 2010 COMS W6998-6. Outline Overview of Azure Key Components A. Windows Azure B. SQL Azure C. Windows Azure Platform AppFabric Demos HelloCloud

                            

                                                    
                                Socket Layer COMS W6998 Spring 2010 Erich Nahum. Outline Sockets API Refresher Linux Sockets Architecture Interface between BSD sockets and AF_INET Interface

                            

                                                    
                                Chapter 1: Bio Primer - Columbia · PDF fileChapter 1: Bio Primer 1.1 Cell Structure; DNA; RNA; transcription; translation; proteins COMS 4761 --2007 2 ... COMS 4761 --2007 8 The Central

                            

                                                    
                                COMS Document

                            

                                                    
                                Syntax and Parsing - Columbia Universitysedwards/classes/2002/w4115/syntax.pdf · Syntax and Parsing COMS W4115 Prof. Stephen A. Edwards Spring 2002 Columbia University Department

                            

                                                    
                                Coms powerpoint

                            

                                                    
                                MatrEL: Matrix Entertainment Languagesedwards/classes/2008/w4115-fall/... · 2008-12-21 · MatrEL: Matrix Entertainment Language Rochelle Palting rcp2122 Columbia University COMS

                            

                                                    
                                CY-FAIR I.S.D. Donna Lynn Glover, COMS  K.C. Crager, COMS  Amy Tange, COMS  Chuck Holcomb, COMS

                            

                                                    
                                DDRL: Dynamic Data Representation Languagesedwards/classes/2007/w4115-spring/reports/... · DDRL: Dynamic Data Representation Language Columbia University COMS W4115 Programming Languages

                            

                                                    
                                Programming Languages and Translatorssedwards/classes/2003/w4115/intro.pdfProgramming Languages and Translators COMS W4115 Prof. Stephen A. Edwards Spring 2003 Columbia University

                            

                                                    
                                Linux Socket Filter - Columbia Universitynahum/w6998/lectures/vpk-columbia-nsdi-lsf.pdf · Linux Socket Filter Evaluation ... (as everything else in the Linux networking stack) 

                            

                                                    
                                COMS 4771 Regression - Columbia University

                            

                                                    
                                COMS W4115 Programming Languages & Translators Maria  Ayako  Taku mat2185@columbia

                            

                                                    
                                Columbia University COMS W6998-6 Migration to Cloudsambits/Migration2.Columbia.Nov.2010.pdf · Columbia University COMS W6998-6 Migration to Cloud Kay Sripanidkulchai, IBM T.J. Watson

                            

                                                    
                                Grid-Based Fluids - Columbia Universitybatty/teaching/COMS6998/GridFluids_overvi… · Grid-Based Fluids COMS 6998 – Problem Solving for Physical Simulation . Eulerian vs. Lagrangian

                            

                                                    
                                Theories Mass Coms

                            

                                                    
                                Interrupts)in)Linux) - Columbia Universitykrj/os/lectures/L07-LinuxEvents.pdf · Interrupts)in)Linux) COMS)W4118) Prof.)Kaustubh)R.)Joshi) ... (PIC)) • InterruptDescriptor)Table)(IDT))

                            

                                                    
                                Transport Layer: UDP COMS W6998 Spring 2010 Erich Nahum

                            

                                                    
                                Tools Related to Compiler Backends Manish Vasani Department of Computer Science Columbia University COMS W4115 – Programming Languages and Compilers April

                            

                                                    
                                Sebastian Enrique Columbia University [email protected] Relighting Framework COMS 6160 – Real-Time High Quality Rendering Nov 3 rd, 2004

                            

                                                    
                                Logic Programming: Prologsedwards/classes/2007/w4115-summer/prolog.pdfLogic Programming: Prolog COMS W4115 Aristotle Prof. Stephen A. Edwards Fall 2006 Columbia University Department

                            

                                                    
                                Romantic comedies: Rom coms, chick flicks and homme coms

                            

                                                    
                                SNOWGLOBE - Columbia Universityeaddy/publications/SNOWGLOB…  · Web viewsnowglobe. design. doc. Video Game Technology and Design The CRACK Team: David Sturman & Bernie Yee. COMS

                            

                                                    
                                COMS W4115 Programming Languages & Translators Maria Ayako Taku [email protected] COMS W4115 - PLT Columbia University 1 April 24, 2013 Functional Programming

                            

                                                    
                                Presentation Coms 2013

                            

                        
                    

                                    

            

        

    

















    
        
            
                	About us
	Contact us
	Term
	DMCA
	Privacy Policy



                	English
	Français
	Español
	Deutsch


            

        

        
            
                Copyright © 2022 VDOKUMENTS

            

                            
                    	
	


                

                    

    









    


