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BladeCenter™ Technical Training



IBM xSeries Education BladeCenter Family End to End Technical Training



BladeCenter™ Technical Training



IBM xSeries Education Topic 1 Introduction to BladeCenter™



Topic Objectives



BladeCenter™ Technical Training



• By the end of this topic, you will be able to: – Describe the BladeCenter™ modular concept and the reasons for its existence – List the models and the current options as of January 2004 – Understand the key advantages of the IBM BladeCenter™ offering



What is a “Blade” ?
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• A “Blade” contains the core components of a server • Each Blade has: – Processor(s) – Memory – Internal storage (optional) – NIC(s) – Optional plug-in components • The Blade plugs into a “Chassis” that provides common functions as: – Management console (KVM) – Power supplies – Cooling Fans – Network switches – Shared media devices (CD-ROM and diskette drives) – Optional Modules to support additional functionalities



What are the reasons for “Blades”
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• Form factor evolves to meet the changing needs of customers: – Main Requirement is more servers in less space, which involves: • • • •



more power supplies more network cabling more network switches more Keyboard/Video/Mouse cabling



– Blade servers design increases the density of servers • faster installation of new servers since there is no cabling • more space saving due to integration of cabling and switches



Is it only density?
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• Customers want more than just a high-density, low compute capability hardware solutions • Key Design Points that customers want: – – – – – – –



Node Level Performance Unified Advanced Management Solutions Availability Features Node Density / Space Savings Reduced Cost "Ease of" - installation, serviceability, upgradeability Reduced Power Consumption



What is IBM Offering?



• IBM BladeCenter Blade Servers – Vertical mounting Hotswap blade – Integrated System Management Processor – Internal and external storage
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• IBM ^ BladeCenter™ chassis – 7U mechanical housing to holds 14 blades – Hot swappable modules and integrated switching – Lightpath Diagnostics – Redundant components and paths



What is IBM Offering? (Continued) IBM HS20 Fibre Channel Expansion Card



IBM BladeCenter™ 2-port Fibre Channel Switch Module



BladeCenter™ Technical Training



IBM HS20 SCSI Storage Expansion Unit



IBM HS20 40 GB 5400-rpm ATA-100 HDD



What is IBM Offering? (Continued) IBM Ethernet Daughter
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Card



Nortel Switch Optical Pass Thru



Support by unified Management Solutions Functions • Deployment – PXE Boot – Imaging – Simultaneous vs multiple blades • Manageability – Capacity planning – PFA – Alerting – Service • Connectivity – Out of band – Consolidated KVM – Remote access • Future Functionality – Dynamic deployment
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Remote Deployment Manager IBM Director System Management Hardware



Integration • All existing xSeries servers • Meets industry standards (SNMP, etc.) • Links to CA Unicenter, Tivoli, HP Openview • Future integration with zSeries, pSeries, and iSeries



Model Descriptions 8677-2XX



8832-L1X (HS20)



BladeCenter Chassis Standard configuration includes: •Floppy disk drive •24x CD Rom •2 x 1800 W HS Power Supplies •2 x HS Blowers •1 x Management Module



BladeServer Standard Configuration Includes: •2.80 GHz •512MB memory



8832-21X (HS20) BladeServer Standard Configuration Includes: •2.80 GHz •512MB memory (Chipkill)



8832-M1X (HS20) BladeServer Standard Configuration Includes: •3.06 GHz •512MB memory



8832-21X (HS20) BladeServer Standard Configuration Includes: •3.06 GHz •512MB memory (Chipkill)



8832-G1X (HS20) BladeServer Standard Configuration Includes: •3.20 GHz •512MB memory (Chipkill)



BladeCenter™ Technical Training Common to all Models Core Technology: . # processors max. . Processor Type . MHz . L2 Cache . Std / Max Memory . Memory Technology . Hard drive subsystem Advanced Function: . ChipKill Memory . RAID . Lightpath Diagnostics . Hot-Plug PCI . 32-bit PCI slots. . 64-bit PCI slots . HS Power / Redundant Power . HS Fans / Redundant Fans . Systems Management Processor . C2T Cabling Technology . LVD DASD Support Internally . 2-way Memory Interleaving



Standard Function: . Form Factor . Ethernet . Max. Internal DASD . # Slim DASD Bays . Converged Tray . Internal DLT Tape Support . SCSI Subsystem . Common Power Supply . EIDE CD-ROM support . Floppy Drive Support Approximate Weight (Full)



Dual Intel Xeon 2.8, 3.06, 3.2 GHz 512KB, Full-Speed 512MB / 8GB PC2100 ECC DDR SDRAM IDE Local / SCSI Option



Yes SCSI Mirroring Yes no no no Yes Yes Yes Optional Cat 5 KVM No Yes



7U x 28" deep Dual 10/100/1000 Mb on blade 80GB IDE per blade 0 no no no 4x 1200W 24x standard Yes 210 Lbs.



Model Descriptions 8677-2XX



8839-21X (HS40)



BladeCenter Chassis Standard configuration includes: •Floppy disk drive •24x CD Rom •2 x 1800 W HS Power Supplies •2 x HS Blowers •1 x Management Module



BladeServer Standard Configuration Includes: •2.8 GHz •2 x 512KB memory



BladeCenter™ Technical Training Common to all Models Core Technology: . # processors max. . Processor Type . MHz . L2 Cache . Std / Max Memory . Memory Technology . Hard drive subsystem Advanced Function: . ChipKill Memory . RAID . Lightpath Diagnostics . Hot-Plug PCI . 32-bit PCI slots. . 64-bit PCI slots . HS Power / Redundant Power . HS Fans / Redundant Fans . Systems Management Processor . C2T Cabling Technology . LVD DASD Support Internally . 2-way Memory Interleaving



Standard Function: . Form Factor . Ethernet . Max. Internal DASD . # Slim DASD Bays . Converged Tray . Internal DLT Tape Support . SCSI Subsystem . Common Power Supply . EIDE CD-ROM support . Floppy Drive Support Approximate Weight (Full)



Quad Intel Xeon 2.0, 2.5, 2.8 GHz 512KB, Full-Speed 1GB - 2GB / 16GB PC2100 ECC DDR SDRAM IDE Local / SCSI Option



Yes SCSI RAID Yes no no no Yes Yes Yes Optional Cat 5 KVM No Yes



7U x 28" deep Dual 10/100/1000 Mb on blade 80GB IDE per blade 0 no no no 4x 1800W 24x standard Yes 210 Lbs.



Model Descriptions 8677-2XX



8842-21X (JS20)



BladeCenter Chassis Standard configuration includes: •Floppy disk drive •24x CD Rom •2 x 1800 W HS Power Supplies •2 x HS Blowers •1 x Management Module



BladeServer Standard Configuration Includes: •2 x 1.60 GHz •512 MB memory



BladeCenter™ Technical Training Common to all Models Core Technology: . # processors max. . Processor Type . MHz . L2 Cache . Std / Max Memory . Memory Technology . Hard drive subsystem Advanced Function: . ChipKill Memory . RAID . Lightpath Diagnostics . Hot-Plug PCI . 32-bit PCI slots. . 64-bit PCI slots . HS Power / Redundant Power . HS Fans / Redundant Fans . Systems Management Processor . C2T Cabling Technology . LVD DASD Support Internally . 2-way Memory Interleaving



Standard Function: . Form Factor . Ethernet . Max. Internal DASD . # Slim DASD Bays . Converged Tray . Internal DLT Tape Support . SCSI Subsystem . Common Power Supply . EIDE CD-ROM support . Floppy Drive Support Approximate Weight (Full)



Dual Power4 1.6 GHz 512KB, Full-Speed 512 MB / 4 GB PC2100 ECC DDR SDRAM IDE Local



Yes IDE RAID Yes no no no Yes Yes Yes Optional Cat 5 KVM No Yes



7U x 28" deep Dual 10/100/1000 Mb on blade 80GB IDE per blade 0 no no no 4 x 1800W 24x standard Yes 210 Lbs.



BladeCenter™ Technical Training



Rack Optimized Feature Comparison BladeCenter™ 14 node Chassis



• 14 Servers per Chassis • 6 Chassis per Rack • Dual and Quad Processor Support1 • 16GB Max Memory, 8 DIMMs2 • Fixed IDE Drive, SCSI Dual FC - Opts. • Dual Gigabit Ethernet • Integrated Systems Management • Lightpath Diagnostics • Internal Switches Modules (Enet/FC) • Redundant/HS: Fans/Power/Ethernet • 7U



x335 Rack dense node



x305



x345 High Availability node for application serving



• Dual Processor Support - P4 • 4GB Max Memory, 4 DIMMs • 6 Hot Swap Drives • Dual Gigabit Ethernet • 5 PCI Slots - 2 Low Profile • System Management Down • Redundant/HS fans • Redundant/HS power • 2U



Cost Optimized edge of network server



• Uni Processor Support - P4 • 2GB Max Memory, 3 DIMMs • Fixed IDE/SCSI Drives • Dual Ethernet



• 2 PCI Slots • 20” deep mechanical • ASR • 1U



• Dual Processor Support - P4 • 4GB Max Memory, 4 DIMMs • 2 Hot Swap Drives • Embedded Drive Mirror Capability • Dual Gigabit Ethernet



• 2 PCI Slots • System Management • Lightpath Diagnostics • C2T Console Cabling Technology • MXT Technology • 1U
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Modular Computing Feature Comparison



x445 x365 BladeCenter™



4way Rack Dense compute node for Enterprise Applications



14 node Chassis



• 14 Servers per Chassis • 6 Chassis per Rack • Dual and Quap Processor Support1 • 16GB Max Memory, 8 DIMMs2 • Fixed IDE Drive, SCSI Dual FC - Opts. • Dual Gigabit Ethernet • Integrated Systems Management • Lightpath Diagnostics • Internal Switches Modules (Enet/FC) • Redundant/HS: Fans/Power/Ethernet • 7U



4/8way Building Block



•4-Way Intel Xeon Processor MP •Up to 32GB memory (PC 2100 DDR) •Memory mirroring, memory ProteXion •5 Active PCI-X slots •Six hot-swap HDD's •or 4 internal HDD's with optional internal tape drive •U320 SCSI •LSI 1030 RAID and RAID-1/1E standard •Remote Supervisor Adapter II •N+N, 950W power supplies •Integrated dual gigabit ethernet



• Scalable Node • 4-8 way internally • 8-16 way externally • Partitioning • 32-64MB L4 Cache • 8 Processor Support – Xeon MP • 16-32GB Max Memory • 2 Hot Swap Drives • Gigabit Ethernet • 6 HS PCI-X I/O Slots • 2 Remote I/O Port • Memory Mirroring • Remote Supervisor Adapter • Redundant/HS power • Redundant/HS fans • 4U
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Key Options BladeCenter Specific Option Part Numbers



Description



8677-2XX



IBM eServer BladeCenter™



8832-nnX



HS20 BladeServer



8842-21X



JS20 BladeServer



8839-nnX



HS40 BladeServer



13N0570



1800W Power Supply Modules



48P7054



4-port Gigabit Ethernet Switch Module



48P7055



Redundant Management Module



49P2694



Acoustic Attenuation Module



02R9080



Optical Pass-thru Module



73P9057



Nortel Networks™ LAN Module



48P7062



2-port Fibre Channel Switch Module



Memory Options 33L5037



256 MB PC2100 CL2.5 ECC DDR SDRAM DIMM



33L5038



512 MB PC2100 CL2.5 ECC DDR SDRAM DIMM



33L5039



1 GB PC2100 CL2.5 ECC DDR SDRAM DIMM



33L5040



2GB PC2100 CL2.5 ECC DDR SDRAM RDIMM
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IBM eServer Directions



Scale Up / SMP Computing



i890 / p690 / z900



Large SMP Clusters / Virtualization



High Density Rack Mount x445



BladeCenter™



e325



Scale Out / Distributed Computing



BladeCenter™ Technical Training IBM BladeCenter™ Promise of Value • IBM's eServer blade platform facilitates the heterogeneous aggregation of servers, data and networks with superior availability and manageability and allows for rapid deployment and modular growth.



New Tools – Smart Systems Management Solutions – Ease of Use (Install/Upgrade/Service)



Innovative Technology h Network Integration h Availability h Scalability and Density Application Flexibility h Alliances h Node Flexibility h Industry Standards



Why IBM Blades?
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• IBM's collaboration with industry-leading technology partners, combined with an open application architecture, enables customers to deploy flexible industry standard solutions • IBM's enhanced systems management software, provides high availability and effective resource utilization • IBM's Enterprise X-Architecture technology • BladeCenter's robust, future-proof hardware design • The BladeCenter Roadmap for the future (xSeries, pSeries, IA-64, Infiniband,...) – Helping to assures the maximum utilization of your IT investment, and gives you the ability to do more with less!



Some Blades Research Results
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• Blades viewed as Data Center Re-engineering – 54% plan blades because of equipment cost savings – 77% plan blades to save power, space, etcetera – Management cost savings and the ability to intermix environments also important



• PowerPC blades are very attractive to the market – 29% of respondents preferred PowerPC to IA32 – 24% prefer PowerPC to IA32, IA64, or Opteron



• IA32 blades preferred because of company standards and ease of integration into existing environments – 63% indicated company standards – 78% indicated integration into existing environment



• PowerPC blades preferred because of staff familiarity, ease of integration, and roadmap – 64% indicated staff familiarity



• The ability to place multiple OS is a single blade chassis is valuable – 59% of respondents think multiple OS in a single blade chassis is and advantage – Only 8% think it would cause problems Results from a survey in July, 2003 of 138 IBM and non-IBM customers who had indicated plans to install blades in the short to medium term



Value Proposition
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• BladeCenter with PowerPC based blades has – – – –



Excellent price/performance High value infrastructure Low operational costs Very competitive purchase price



PowerPC based blades can lower cost, improve service to users, and help you provide a more consistent service level performance
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BladeCenter Delivers IT Integration



Storage ED AT



U



MIC NO



EN
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Servers
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Applications



Networking



Integration can help dramatically reduce infrastructure costs



The IBM eServer BladeCenter “On Demand” Advantage • Responsive - Customers can quickly add or repurpose blade servers when needed to react to new workloads • Variable - “Pay as you grow” computing designed to reduce cost of deployment and provide investment protection • Focused - Modular design with fast processors, large memory and SAN connectivity lets customers focus on business and not technology • Resilient - Allows the user to build a shared infrastructure that can be configured to deliver no single point of failure. With hotswappable blades and modules downtime for repair or upgrade is minimized.
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Topic summary
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• This topic has started by defining a blade server and why it is important in today IT infrastructures. Then, an overview of what IBM is announcing in this market segment has been provided. The advantage of the IBM offering has concluded this part. • The next topic will give an in-depth technical description of the IBM BladeCenter™ products and of their options



BladeCenter™ Technical Training



IBM xSeries Education Mechanicals and Architecture



Topic Objectives
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After completing this topic you will be able to: • List the components of the IBM eServer BladeCenter™ Chassis. • Explain the mechanical and architectural characteristics of the BladeCenter Chassis. • Locate the BladeCenter™ products Support References
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IBM xSeries Education IBM eServer BladeCenter™



IBM eServer BladeCenterTM Overview



• 7U rack based mechanical • One midplane card – Interface for major system components – Divided into top and bottom halves – Each half of the midplane redundant to the other half



• Front of chassis – 14 Server Blade slots – One Front Control



Panel/Media • LED panel • Media tray –1 Diskette drive bay
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• Rear of chassis – 4 Switch Module slots – 2 Management Module slots – 4 hot swap Power Supply Module slots – 2 hot swap blowers



IBM eServer BladeCenter™ Redundancy and Hot Swap Capabilities



• Redundancy in BladeCenter™ – Midplane • Divided into 2 sections • Each section has circuitry redundant to the other section • Redundant bus support is provided –RS-485 –USB –I2C



– Management Module • Requires 2nd Management Module



– Ethernet Switch Modules • Requires two Ethernet Switch Modules • Requires software setup



– Power Modules • Power Modules 1 and 2 are a redundant pair • Power Modules 3 and 4 are a redundant pair



Bl
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• Hot Swap capabilities – BladeCenter Processor Blades (HS20 & JS20) – Power Supply Modules – Blowers – Management Modules – Ethernet Switch Modules – Fibre Switch Modules – Front Panel/Media Tray – Optical Passthru Module – Nortel Layer 2 – 7 GbE Switch



IBM eServer BladeCenter™ -Front View Location



Over-Temp



Information



System Error
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USB port



Processor blade Filler



CD-ROM Diskette drive drive



Power



Front Panel LEDs



Processor blade



Recess for chassis service label



IBM eServer BladeCenter™ Media Tray



Front Panel LEDs



USB 1.1 port
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CD-ROM Drive



CD-ROM CD-ROM Eject Activity Light Button



Floppy Drive



Floppy Eject Button



USB connections to Management Module and Media Tray
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IDE CD



USB FDD USB Port



IDE/USB Conv



Customer Interface Card



USB Hub



Management Modules



USB Demux



A



Processor blade USB Switches



USB 0



CSB5



B



Keyboard/ Mouse



USB 1



Champion South Bridge



Midplane USB 2 USB 3



Keyboard/ Mouse



IBM eServer BladeCenter™ Inside view



Upper Processor blade connectors Lower
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Upper midplane Half



Lower midplane Half



IBM eServer BladeCenter™ Midplane SW Mod



SW Mod



Mgmt Module 1



PWR Module
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Blower



PWR Module



Midplane Upper Section



CPU Blade 1



CPU Blade 2



Mgmt Module 2



CPU Blade 14



Midplane Lower Section



SW Mod



SW Mod



PWR Module



Blower



PWR Module



Front Panel/Media Tray



IBM eServer BladeCenter™ RS-485 Architecture SW Mod



SW Mod



PWR Module
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Blower



PWR Module



RS-485 Bus A Mgmt Module 1



RS-485 Bus B



CPU Blade 1



CPU Blade 2



SW Mod



SW Mod



CPU Blade 14



Mgmt Module 2



PWR Module



Blower



PWR Module



Front Panel/Media Tray



IBM eServer BladeCenter™ - USB Architecture SW Mod



SW Mod



PWR Module



Blower



BladeCenter™ Technical Training Front Panel/Media Tray PWR Module Both busses are multiplexed to 1 USB port on CSB5



USB A for CD-ROM/FDD Mgmt Module 1



USB A for Keyboard & Mouse



CPU Blade 1



CPU Blade 2



CPU Blade 14



USB B for Keyboard & Mouse Mgmt Module 2



USB B for CD-ROM/FDD



SW Mod



SW Mod



PWR Module



Blower



PWR Module



IBM eServer BladeCenter™ Gigabit Ethernet Routing



SERDES Ethernet



Line 1
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SW Module 1



SW Module 3



2………..14



2………..14



Midplane (Upper Section)



Line 3



Network Interface



Daughter Card SERDES Ethernet Processor blade #1



Line 4 Line 2



Midplane (Lower Section) 2………..14



2………..14



SW Module 2



SW Module 4



IBM eServer BladeCenter™ Management Module Ethernet Interface



SW Mod



SW Mod



CPU Blade 1



CPU Blade 2



SW Mod



SW Mod



PWR Module
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Blower



PWR Module



Mgmt Module 1



CPU Blade 14



Mgmt Module 2



PWR Module



Blower



PWR Module



Front Panel/Media Tray



IBM eServer BladeCenter™ Chassis Rear View Ethernet Switch Module 1



Power Module 3
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Blower 1



Power Module 1



Management Module 1



Expansion Switch Module 3



Expansion Switch Module 4



Ethernet Switch Module 2



Power Module 4



Blower 2



Power Module 2



Management Module 2



IBM eServer BladeCenter™ BladeCenter™ Rear Panel LEDs
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Power-on



System Error Location



Over Information temperature
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IBM xSeries Education IBM ~ BladeCenter™ Management Module
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Management Module Overview



The Management Module has the following features: • KVM Switching technology –Local –Remote



• Service Processor • Hot Swap • Interfaces to midplane via –10/100Mb Ethernet –Video –Keyboard/Mouse USB –RS-485 interface –I2C interfaces



O i



l



d



d



M



M d l



Management Module Ports and LEDs
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10/100 MB Ethernet port



Fault LED Active LED Power-on LED IP Reset switch access



Video port Mouse port



Keyboard port



Management Module Functions



Chassis level hardware management: • Chassis configuration – Installed configuration discovery – Dynamic configuration change alerts – Switch (Ethernet/FC) configuration – Ethernet VLAN configuration



• Ethernet and Fibre Channel



Configuration and status – Presence and fault detection – Ethernet port initialization and configuration



• Processor blade configuration, Control and status – Presence and fault detection Local power control authorization
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• CDROM and Floppy arbitration and control –Presence detection –Processor blade access control



• Thermal monitoring –Chassis thermal monitoring –Processor blade thermal monitoring –Local and Remote thermal alerting



• Fan status and control –Presence and fault detection –Fault indicators and alerting –Thermal based speed control



• Power status and control –Presence and fault detection –Fault indicators and alerting –Power fault reset control
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IBM xSeries Education IBM eServer BladeCenter™ Cooling and Airflow



IBM ~ BladeCenter™ — Blower Modules
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• Two blowers –Capable of 325 CFM each –150 CFM each in standard operation



• Hot Swap, Redundant • Air flow is from the front to rear • Fan speed control • Predictive blower failure by monitoring the blower RPM • Back flow dampers shall be incorporated to prevent air short circuiting if one bl f il



Blower Error LEDs



Acoustic Module Option
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Locking handle Shaft Acoustic Muffler



IBM ^ BladeCenter™ Airflow – Side view



Front
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Rear
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IBM xSeries Education IBM ~ BladeCenter™ Power Supply Modules
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Power Domain Domain A



LED PANEL



USB CD



USB FLOPPY SM
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1
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IBM ^ BladeCenter™ Power Supply Module The IBM 8677-2XX BladeCenter™ Chassis ships with: •2 x 1800 W AC/DC hot swap redundant power modules –Maximum of 4 power modules supported –AC and DC LEDS on each power module •200-240 V AC (range: 180-265 V AC) –Load balancing across all power supplies –Built-in overload and surge protection C li i id d b th h t



BladeCenter™ Technical Training



BladeCenter™ Technical Training



Power Distribution Architecture
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PB 3



PB 4



PB 5



PB 6



PB 7



PB 8



Power Module 1



PB 9



PB 10



PB 11



PB 12



SM SM PB 1 PB 3 13 14



PB 12



PB SM PB SM 13 2 14 4



Power Module 3



Air Vent holes Power Module 4
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Midplane Power Module 1



Power Module 2



Power Module 3



Power Module 4



Maximum And Minimum Configurations



Minimum • Two power modules (in position power module 1 and 2 – powers processor blades 1-6 plus chassis infrastructure) • One processor blade (in any position from slot 1 to slot 6) • One management module (required for KVM switching and basic management functions)
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Maximum • All four power modules • Fourteen processor blades • Two management modules • Two blowers • Two Ethernet switches • Two additional switches (either both Ethernet or both Fibre Channel requires matching processor blades to switches during initialization)
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IBM xSeries Education Real Time Diagnostics for IBM ^ BladeCenter™
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Real Time Diagnostics for IBM



• Remote Real Time Diagnostics for BladeCenter™ from IBM Director Console –System Event Log • Gathers log maintained by the management module –I2C Bus Test Results • Gathers results of I2C Bus tests performed by –Management module –Blade ISMPs



–Self Test Results • Gathers results of the • Management module BIST, • Switch modules’ POST(s) • Blade ISMPs –Light Path Diagnostics • Gathers the status of active Light Path Diagnostics LEDs –Centerplane Connectivity • Verify RS485 operation of the BladeCenter™ midplane



Real Time Diagnostics for IBM ^ BladeCenter™ - Cont.
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IBM ^ BladeCenter™ Warranty
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• Limited warranty –3 year parts and labor –International Warranty Service –On site, 8 am – 5 pm, Monday – Friday coverage excluding holidays • Next business day response time



–24x7 toll-free support for warranty issues during the warranty period
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IBM xSeries Education Support References



Documentation
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• Hardware Maintenance Manual –Available electronically (Adobe Acrobat .PDF format) from the IBM support Web site or on the service update CD-ROM –Primary support document for diagnostics and troubleshooting



• System documentation (User’s Guide, Installation Guide, etc.) –Useful for confirming shipping group contents (missing parts, etc.) and initial customer setup



IBM ^ Support Web Site
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New central Web site for all products • www.ibm.com/server/support



Navigation bar



Hyperlink to xSeries products



IBM Server Proven Web Site
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Reference site for confirmation of compatibility between xSeries servers and third party devices and software www.pc.ibm.com/us/compat/index.html



Topic Summary
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• This topic was designed to illustrate the IBM ~ BladeCenter™ and the standard components.
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