
©2011 Hewlett -Packard Development Company, L.P.  
The information contained herein is subject to change without notice 
©2011 Hewlett -Packard Development Company, L.P.  
The information contained herein is subject to change without notice 

Performance of OpenVMS 

v8.4 with i2 servers 

 Presenter: Clarete Riana 

OpenVMS Engineering  



Agenda 

ÅNew i2 servers introduction 

ðNew i2 server a performance differentiator 

ÅPerformance Enhancements 

ðToday 

ðFuture Focus 

ÅPerformance Results 

ðI2 Servers vs. predecessors 

ðAlpha vs. i2 servers 

ÅSummary 

ÅQ & A  

 

 

2 10/12/2011  



 

 

òThe performance results shared in this session are from 

engineering test environment, they do not represent any 

specific customer workload. Your mileage may vary.ó 
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Newi2 servers, performance 
differentiatoré 
 



Introduced rx2800 i2 rack-mounted server 

 

i2 server family 
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Integrity Server Blades 
Worldõs first scale-up  
blades built on  
the industryõs #1  
blade infrastructure 

 Integrity 2 Socket Rack Server 
  

8-core scalability with 3x improved 
density 

without sacrificing RAS 
New!  

 
 

OpenVMS V8.4 
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rx2800 i2 Server Architecture 

CPU-CPU 19.2 GB/s  

Memory: 28.8GB/s peak per Processor Module 

QPI, IOH to Processors: 38.4 GB/s 
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A performance differentiator 

Intel 9300 Processor  
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Memory  

ÅDual Integrated Memory 
Controllers with 4 SMI channels, 
peak memory band-width up to 34 
GB/s (6x)  

ÅCapability to supports up to 1TB 
memory per IMC 

ÅDirectory-based Cache Coherency 
ð Reduces Snoop traffic and 
contention  

ÅDDR3 Higher Throughput 
(800MT/s), Lower Power, Faster 
Response Time, Increased 
Capacity/DIMM (16GB ) 

ÅSMB 

 
 

 

Performance Features of i2 Servers 

Processor  

ÅEnhanced Thread-Level 
Parallelism (TLP) [8T/P] 

ÅIntel® Turbo Boost Technology ð 
Performance on Demand 

ÅIntel® VT-i2 is Introduced 

ÅData TLB support for 8K and 16K 
pages 

QPI  

ÅNew Intel® QuickPath 
Interconnect Technology - 
replaces the Front Side Bus with 
a point-to-point  

Å4  full-width Intel QuickPath 
Interconnect links and 2 half-
width links per processor 

ÅPeak processor-to-processor and 
processor-to-I/O 
communications up to 96 GB/s 
(9x) 

ÅGlueless System Designs Up to 
Eight Sockets ð FSB Limitations 
 

IO  

Å6 Gen 2 PCIe slots, supporting 5GT/sec 
Åp410i SAS 6G RAID Controller  
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Aware!  



OpenVMS V8.4 Performance 
Enhancements  
(includes post V8.4) 
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ÅResource Affinity Domain (RAD) support for IA64 

ÅPacket Processing Engine (PPE) Support for TCP/IP 

ÅAutomatic Dynamic Processor Resilience (DPR)  

ÅCompression support for BACKUP  

ÅRMS SET MBC count support for 255 blocks 

ÅXFC support for 4G Granularity Hint Pages 

ÅShadowing T4 Collectors 

ÅAsynchronous Virtual IO (AVIO) support for Guest OpenVMS running on 

HPVM 

 

 

V8.4 Major Performance Features 



ÅShadow feature improvements to WriteBitMap, MiniCopy, MiniMerge 
and SPLIT_READ_LBN 

ÅCore OS improvements 

ðDedicated lock manager and Cluster Driver Optimizations 

ðException Handling & Image Activation Optimizations 

ðReduced Spin Lock Contentions  

ðInner mode semaphore upcall  

ðIntroduced Paged Pool Look Aside List (LAL)  

ðSYSMAN IO AUTO Performance Improvements (Fibre Only) 

ðRTL Changes to optimize strcmp() and memcmp()  

ðSupport for new high speed USB Boot 

ðrx2800 console performance fixed! 

ÅCompiler improvements (BASIC RTL, COBOL, OTS$STRCMP) 

ÅMiscellaneous Improvements 

V8.4 Performance Enhancements..  



Summary of Improvements 

OpenVMS 8.4 Performance Results 
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% Improvement  

Significant performance gains across various workloads 
and system configurations 

OpenVMS V8.4  



Future Focus 

ÅContinuous work to optimize performance 

on new servers with new processors 

ÅOn going effort to reduce alignment faults 

ÅMaximize utilization using  hyper 

threading 

ÅAdditional T4 collectors  

ÅSpin Lock Optimizations 

ÅMany moreé 
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Performance of i2 Servers; 
Platform and Application Tests 



Performance Highlights 

 

OpenVMS running on i2 servers  

i2 servers architected for high performance 

ðArchitecture provides increased number and faster cores/socket 

ðSuperior memory and interconnect technology 

ðMemory intensive applications benefit from low latency and high bandwidth architecture 

ðHigher IO bandwidth and throughput resulting from new IO architecture 

ðMore headroom for CPU, Memory and IO intensive workloads with improved response 
time 
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Upto 3x performance improvement with i2 servers running OpenVMS 

ðOur test have shown up to 2x improvement with java, some database and web server 

applications 

ðOracle has shown 3x improvement 



Integer Tests 

CPU Ratings  

ðThese numbers are per processor/socket 

ðAs the frequency increases, we see a increase in rating 
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Integer compute bound, financial analysis, high data processing 



Floating Point Computation Tests 

CPU Ratings 

ðIntel ® Itanium ® 9300 -series  processors have new high precision 
floating architecture  
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series processor show 2.1-
2.3x performance 
improvement  
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Fast response to complex operations; Scientific, Automation and robotic 

applications should benefit  



55% improvement 
in memory 
bandwidth 

between 3600 
and BL860c i2 

ðComputed via Memory Test Program ð Single Stream 

ðThe new BL8x0c i2 server demonstrated very good memory bandwidth 

ðMemory bound applications should see a difference with aggregated 
bandwidth 
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10/12/2011  18  



Core I/O on rx2800  

Å rx2800 i2 server comes with p410i SAS Controller as Core SAS I/F 

ðSmall Block Random Tests were run on same sized disk  

ðLogical Volumes were spread across multiple disks to show the I/O striping effect 

Åp410i with cache* exponentially boosts the performance W/O (upto 2.5x)  

Å Increased number of disks in a Logical Volume increases performance 
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Load  

rx2800 i2 - Core SAS Caching 

W/O Cache  Cache 
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Integirty Core SAS 

rx6600  (1.59GHz/12.0MB) rx2800 i2  (1.46GHz/5.0MB) - Core Cache  

rx2800 i2  (1.46GHz/5.0MB) - W/O Cache 

Rack mounted - Core I/O i2 comparison  

ÅCore IO SAS Controller (rx6600 -  LSISAS106x, rx2800 ð p410i)  

ÅOlder IA64 SAS performance is similar to W/O Cache on i2 server  

Årx2800 i2 server with Cache is a clear winner ( upto 2.5x times better) 
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2x 
Improvement  

Apache Bench Tests on OpenVMS 8.4  

Apache Performance  

ðConfiguration Details  

ÅThe tests were run on OpenVMS 8.4, with 1G network end to end connectivity 

ÅApache 2.1-1 with ECO2 , Apache Bench 2.0.40 -dev 

ðTime Taken should be less; Req/sec and KB/sec should be more 

ÅBL860c-i2 was able to cater 2x performance compared to BL860c 
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2x 
Improvement  

Native Java Tests on OpenVMS 8.4 ð More is Better 

Java Workload Tests 
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ðJava Workloads scale up better on i2 Servers  

ðJava Workloads are high CPU and Memory Intensive  
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2x 
Improvement  Rdb Performance Load Tests ð OpenVMS 8.4  

Rdb Tests 

ðTest runs a load with100 jobs of 100000 txns/job,  DB on local disks 
(single) 

ðRx2800 i2 server shows 2x better throughput than rx3600 
ÅThe Transaction Per Second (TPS) is 2x  

ÅRdb is high Memory and I/O oriented application, which seems to take advantage of p410i 
6G SAS controller and high speed memory architecture 

ðResults have shown that Rdb takes advantage of HT in high end i2 servers 
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RDB Performance 
(More is better) 

HP Integrity rx2800 i2  (1.60GHz/5.0MB)  
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3x 
Improvement  

Oracle 10gR2 on new i2 Server 
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Users 

rx7640  (1.60GHz/12.0MB)  BL890c i2  (1.60GHz/6.0MB)  

ðOracle Swing Bench Tests were run with tuning configuration (same)  

Årx7640 and BL890c i2 are NUMA based systems, MostlyNUMA RAD 
Enabled and Hyper-Thread disabled, 6 RAID 5 EVA8100 Volumes 

ðOracle was run in Shared Server Mode 

ðBL890c i2 server consistently shows 3x improvement for same numbers 
of users  
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Oracle Tests ð Resource Usage 
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3x Increase  

ðBL890c i2 is able to drive 3x improvement for same CPU usage 

10/12/2011  25  



©2011 Hewlett -Packard Development Company, L.P.  
The information contained herein is subject to change without notice 

ALPHA TO IA64 

Speeds and Feeds 



Speeds and Feeds comparison 

Mission-critical scaling 

      GS1280  M32          BL890c i2 

Processor Type 1150 MHz EV7  
8 Intel® Itanium® processor 

9300 series  
(quad-core and dual-core) 

Max Memory 256 GB  1.5 TB 

Internal Storage Ultra3 SCSI  6G SAS HW RAID 

Networking 
(integrated) 

1 GbE NICs  10 GbE (Flex-10) NICs  

IO Slots PCI/PCI-X slots @133 MHz  PCIe Gen2 Mezz slots 

Form Factor 2x 41U  4U 

BL890c i2 scales to support mission-critical workloads 
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Compilation Tests 

ÅThis test is to compile around 200 modules using c++ compiler 

ÅThe overhead of running this on BL890C i2 was reduced ~2.3 times 

compared to GS1280  
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Java Workload Tests 

ðJava Workloads scale exponentially with load as compared to Alpha  

ðThere is no active development involved in Java on Alpha 

ðLast available on alpha is JDK 1.5 as compared to JDK 1.6 

ðJava Workloads are high CPU and Memory Intensive  
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EV7 vs. Itanium 9300(Tukwila) 

ðTukwila Processors are ~2.6 

times faster than EV7 

ðThese numbers are per Core 

(within a processor/socket) 

ðTukwila  processors have new 

high precision floating 

architecture  

ðFast response to complex 

operations; Scientific, 

Automation and robotic 

applications should benefit  
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EV7 vs. Intel Itanium 9300(Tukwila) 

ðTukwila Processors are ~33%  

better than EV7 

ðThese numbers are per Core 

(within a processor/socket) 

ðCPU Bound applications should 

benefit (database queries), 

specifically integer 

computational bound 

applications 
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Memory Bandwidth Tests 

ÅThis tests simulates heavy load 

directly to memory module by 

passing the cache 

ÅThe bandwidth on a òsingle 

streamó test for BL890c i2 is 

52% better  
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IO Tests on EVA8100 with 2/4Gb Cards, RAID 5 320GB Volumes  

IO Tests 
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Load 

Small Block Random Mixed Load  

AlphaServer ES45 Model 2B BL860c i2 

ð4K IO Tests run with Mixed QIO/FastIO Loads, RANDOM workloads are 

very CPU intensive 

ðWe see ~3x increase in throughput for same load on i2 server 

ðOn alpha platforms, the max device supported is 2G FC HBAõs and the bus speed and 

feed influenced a lot in the performance 
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Rdb Tests 

ðTest runs a load with 100 jobs of 100000 txns/job,  DB on local 

disks (single) 

ðBL890c 8S performs approx.1.5x better than GS1280 (Alpha)  

ÅThe Transaction Per Second (TPS) is 1.5x  
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Up to 2X1 
faster performance 

Dual-core 
Integrity servers 

with built -in 
resiliency and less 

power 
consumption 

Integrity server blades 
based on Blade Scale 

Architecture 

2- & 4-socket Integrity 

Performance Enhanced with the Integrity Server 
Blades Based on Blade Scale Architecture 

2.3x  Integer & Floating Tests 
Up to 2x  Application Performance 

Per socket performance increases 

1 some applications have shown up to 3x  



Continued innovation in mission-critical computing 

Integrity roadmap  
 

38 

Integrity with OpenVMS 

Intel Itanium Processors  

Å Socket-compatible design for all future 
releases 

Å No recompile needed across generations 

Å Built on a 7 generation foundation of 
mission-critical processor technology 

Å Mission Critical Converged Infrastructure 
design for modularity and infinite scalability 

Å Commitment to binary compatibility 

Å Longevity and investment protection with 3-
generation committed processor roadmap 

Itanium ® 9300  
Based 

 

Poulson  
Based 
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Summary 

The latest generation of i2 
servers are based QPI Fabric 
which is  low latency, high 

bandwidth and linear scalable 
interface 

Even the low end i2 server 
comes with scalable features 
and supports NUMA 

ÅCore I/O Enhancements [8 SAS 
disks, 6G SAS], 8G FC support,  
10G LOM,  PCIe etc 

The performance 
improvements delivered with 
i2 server are a mix of 

ÅHardware-level improvements 

ÅOperating system innovations 

Customers will see up to 2x 
performance benefits with i2  

The i2 servers support state of 
the art RAS capabilities 

The TCO paper outlines the 
cost, power and density 

benefits   

The speed and feed of i2 
servers are very large 
compared to Alpha! 
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References 

ÅPlease mail us your OpenVMS performance 

feedback or concerns to t4@hp.com 

ÅPlease refer to below 2 white papers on 

OpenVMS performance and scalability 

ðPerformance Benefits on BL8x0c i2 Server Blades 

ðTotal Cost of Upgrade 

Å i2 Server Technical Reads 

ðTake a tour around the new HP Integrity rx2800 server 

(Video, 2:44)  

ðnew HP Integrity rx2800 technical white paper 

ðWhite paper: Why scalable blades: HP Integrity server 

blades 

ÅDidnõt find what you look for  

ðEnterprise servers, workstations, and systems hardware 

technical web site  
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