CPU PERFORMANCE COMPARISON: VMWARE VCLOUD AIR,
AMAZON WEB SERVICES, AND MICROSOFT AZURE
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Many businesses are adopting public cloud solutions to gain flexibility
and save money. In the traditional datacenter model, a business must invest in
and maintain server hardware on site. By running applications in virtual
machines in the cloud instead, businesses can use only the resources they need
when they need them.

Public cloud services are proliferating, and they do not all offer the
same performance. From the Principled Technologies labs, we tested the
compute performance of three public cloud solutions: VMware vCloud Air,
Amazon Web Services (AWS), and Microsoft Azure.

When we tested the same Linux CentOS version on all platforms, we
found that the SPEC CINT2006 vCPU performance of our vCloud Air instances
exceeded that of our AWS and Azure instances by up to 31.1 percent. On
Windows Server®, the SPEC CINT2006 vCPU performance of our vCloud Air
instances exceeded that of our AWS and Azure instances by up to 32.1 percent.
This differential can translate to your needing fewer vCPUs to do a given
amount of work if you select VMware vCloud Air, and fewer vCPUs means
savings.
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THE ADVANTAGES OF CLOUD-BASED COMPUTING

When businesses move their computing to the cloud, they typically gain
efficiency and reduce up-front expenses. They also gain enormous flexibility, letting
them ramp up resources in response to increased demand—whether planned or
unexpected—and reduce resources when demand allows. Being able to fund only the
level of compute resources needed at any given time reduces waste and delivers a
higher level of service to those who rely on the those resources.

Changing from a datacenter model to infrastructure as a service (laa$S) shifts
computing from a capital expenditure to an operating expense and allows companies to
devote their internal IT resources to less-routine, more valuable efforts than

maintaining and updating servers.

BETTER CPU PERFORMANCE ON BOTH WINDOWS AND LINUX

CPU performance is the amount of useful work a computer system
accomplishes in terms of the time and resources used. With laa$S cloud services, we can
measure the performance of virtual CPUs (vCPUs). vCPU performance is largely
determined by the physical characteristics of the CPU, such as the number of cores and
hyperthreading support.

We used the SPEC CPU2006 benchmark tool to measure the performance of
vCPUs in the three cloud infrastructure solutions we tested—VMware vCloud Air, AWS,
and Microsoft Azure. We began by subscribing to the three services and then setting up
comparable Linux CentOS-based and Microsoft Server 2012 R2 virtual machines. We
performed all of tests twice, once using Windows VMs and once using Linux VMs. To
make sure we were comparing apples to apples, we selected two preset configurations
in the Azure and AWS solutions and then used the VMware solution to create
customized instances with the same vCPU counts and similar memory.

As we discuss in detail below, the vCloud Air instances scored up to 44.3 percent
higher than the AWS instances and up to 27.5 percent higher than the Azure instances
on the SPEC CPU2006 benchmark. As an example of the saving this can bring, if a vCPU
instance from one provider delivered 33.3 percent greater performance than another
delivered, you could achieve the same amount of work using three better-performing
instances as you would using four poorer-performing instances. Assuming both cost the
same, that means you could cut your spending by one-fourth.

We ran each test three times and report the results from the median run. For

detailed system configuration information and test methodology, see Appendix A.
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Testing the CPU with SPEC CPU2006

The SPEC CPU2006 benchmark consists of two benchmark suites, each of which
focuses on a different aspect of compute-intensive performance. SPEC CINT2006
measures and compares compute-intensive integer performance, while SPEC CFP2006
measures and compares compute-intensive floating-point performance. Below, we
present the SPEC CPU2006 results for both of the platforms we tested on the three
cloud providers. For detailed test results, see Appendix C.

With Windows instances

Figure 1: At both vCPU
counts we tested, the
vCloud Air solution
delivered superior SPEC
CINT2006 performance to
that of the other two
solutions.

For Windows testing, we used Windows Server 2012 R2 templates on each of
the three vendors. Other than applying all Windows updates, we made no changes to
the default template.

As Figure 1 shows, on the SPEC CINT2006 benchmark, the performance of the
Windows vCPUs on the vCloud Air solution exceeded that of the other two solutions at
both vCPU counts, with wins of up to 32.1 percent. This means that if you were to use
the vCloud Air infrastructure to host your virtual CPUs, you would need fewer vCPUs to

perform the same amount of work than you would with either AWS or Azure.

Windows vCPU performance
measured by SPEC CINT2006
119.0
vCloud Air beat AWS
by up to 32.1%and 99.2 916 B VMware
g Azure by up to 20.0% ' vCloud Air
AE O Microsoft
g 62.1 Azure
S 51.8
S 47.0 OAWS
[-1]
2 vCPU 4 vCPU

Our findings with the SPEC CFP2006 benchmark were similar to those with SPEC
CINT2006, with the advantage of the VMware solution even more pronounced. As
Figure 2 shows, on the SPEC CFP2006 benchmark, the performance of the Windows
vCPUs on the vCloud Air solution again exceeded that of the AWS and Azure solutions at

both vCPU counts, with wins of up to 44.3 percent.
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With Linux instances
For Linux testing, we used the CentOS 6.4 default templates and then updated

them to the latest kernel. We added a few programs in order to run SPEC CPU2006,
which we outline in Appendix A.

As Figure 3 shows, on the SPEC CINT2006 benchmark, the performance of the
Linux vCPUs on the vCloud Air solution exceeded that of the Azure solution at both vCPU

counts, with wins of up to 31.1 percent.
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As with the Windows vCPUs, our findings with the SPEC CFP2006 benchmark
were similar to those with SPEC CINT2006, with the advantage of the VMware solution
on the Linux vCPUs over the other two solutions even more dramatic. As Figure 4 shows,

on the SPEC CFP2006 benchmark, the performance of the vCloud Air solution again

exceeded that of the AWS and Azure solutions at both vCPU counts, with wins of up to

39.1 percent.

Figure 4: At both vCPU
counts we tested, the
vCloud Air solution
delivered superior SPEC
CFP2006 performance to
that of the other two
solutions.
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WHAT WE TESTED
About vCloud Air

About Microsoft Azure

According to VMware, vCloud Air, which is built on VMware vSphere®, “quickly

and seamlessly extends your data center into the cloud using the tools and processes

you already have.” It is available in three service offerings: OnDemand, Dedicated Cloud,

and the Virtual Private Cloud. (We tested the Dedicated Cloud offering with resource

reservations found in the Virtual Private Cloud offering.)

For more information about VMware vCloud Air, see

www.vmware.com/products/vcloud-hybrid-service/.

According to Microsoft, “Azure is an open and flexible cloud platform that

enables you to quickly build, deploy and manage applications across a global network of

Microsoft-managed datacenters. You can build applications using any language, tool or

framework. And you can integrate your public cloud applications with your existing IT

environment.”

For more information about Microsoft Azure, see azure.microsoft.com.

CPU performance comparison: VMware vCloud Air, Amazon

Web Services, and Microsoft Azure
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About Amazon Web Services

About SPEC CPU2006

IN CONCLUSION

According to Amazon, “Amazon Web Services provides a variety of cloud-based
computing services including a wide selection of compute instances which can scale up
and down automatically to meet the needs of your application, a managed load
balancing service as well as fully managed desktops in the cloud.”

AWS offers persistent block-level storage through EBS. There are actually three
different configurations for EBS: EBS General Purpose (SSD) volumes, EBS Provisioned
IOPS (SSD) volumes, and EBS magnetic volumes. We conducted testing against the EBS
General Purpose (SSD) volumes across two virtual machine sizes and used “EBS-
Optimized” instances on the ones that supported it.

For more information about Amazon Web Services, see aws.amazon.com.

SPEC CPU2006 is an industry-standard benchmark that uses a CPU-intensive
workload to stress a system’s processor(s), memory subsystem, and compiler. SPEC
CPU2006 encompasses two types of tests: SPEC CINT2006 and SPEC CFP2006. SPEC
CINT2006 reports results in both SPECint_rate2006 and SPECint_rate_base2006 scores;
the difference is that SPECint_rate2006 allows for more optimization than
SPECint_rate_base2006. Like SPEC CINT2006, SPEC CFP2006 reports results in both
SPECfp_rate2006 and SPECfp_rate_base2006 scores. (We report SPECint_rate2006 and
SPECfp_rate2006 scores in this report.) These scores help compare a wide range of
hardware. For more information about the SPEC CPU2006 benchmark, visit

www.spec.org/cpu2006/.

When the time is right for your business to move some of your computing to the
cloud, it is essential that you select the server provider that can bring you the greatest
benefits.

Throughout our CPU tests with both Linux and Windows instances, we found
that VMware vCloud Hybrid Service™ instances performed dramatically better than
Amazon Web Services and Microsoft Azure instances, earning consistently higher SPEC
CPU2006 scores.

A cloud service that delivers stronger processing performance will give your
applications the necessary vCPU resources to perform well and allow you to make the

most of your investment in the cloud platform.
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APPENDIX A — DETAILED TEST METHODOLOGY

For Windows testing, we selected two of the default Microsoft Server 2012 R2 instances from AWS and then
configured similar instances with the same virtual processors and memory from VMware vCloud Air and Microsoft
Azure. Figure 5 shows the configurations we used. Note that Azure did not offer instances with 8 GB or 16 GB of
memory, so we used the closest available configurations: 7 GB and 14 GB. For each instance, we looked at the

/processor/cpuinfo file to see the processor configuration.

Compute instance Virtual CPU Memory (GB) | Storage (GB) | Processor

vCloud Air

Medium 2 8 30 Intel Xeon processor E5-2650 v2
Large 4 16 30 Intel Xeon processor E5-2650 v2
AWS

AWS m4.large 2 8 30 Intel Xeon processor E5-2676 v3
AWS m4.xlarge 4 16 30 Intel Xeon processor E5-2676 v3
Azure

Azure D2 2 7 30 Intel Xeon processor E5-2660
Azure D3 4 14 30 Intel Xeon processor E5-2660

Figure 5: The instance configurations we tested.

For Linux testing, we used the same instance types we show in Figure 5. We configured the instances using the
default templates of CentOS 6.4 and then ran yum update and installed all updates. For testing, we used kernel version
2.6.32-431.11.2.el6.x86_64. In addition to the updates, we installed the following packages: glibc.i686 libgcc.i686,
libstdc++.i686, libgfortran.x86_64, numactl, sysstat, and screen.

We compiled SPEC CPU2006 using the configuration files in Appendix B. For each instance, we ran
SPECint_rate2006 and SPECfp_rate2006. We performed three complete runs of SPEC CPU2006. Between runs, we
powered off the instances and then powered them back on. We did this to simulate behavior across different host inside

the cloud. We used the median of the three runs for the comparison.
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APPENDIX B — SPEC CPU2006 CONFIGURATION FILES

Linux configuration file

FHEF A A A R R R
# Linux Cloud gcc 4.4 config file

# Config file for CPU2006

FHEHHHH A A A R R R

tune = all

basepeak = yes

size = test,train, ref

output format = asc,cfgfile,csv,html

flagsurlO = GCC-4.4.7.xml

reportable = yes

hw_avail = Dec-9999

verbose =6

makeflags = -jle

license num = 3184

#test sponsor = Test Sponsor (Optional, defaults to hw vendor)
tester = Principled Technologies, Inc.

submit = numactl --localalloc --physcpubind=$SPECCOPYNUM $command
default:

FHAH AR R R R R
#

# Compiler selection

#

B
# NOTE: The path may be different if you use the compiler from

# the gnu site.

cC = gcc

CXX = g++

FC = gfortran

## HW config

# default sysinfo is expected to write hw cpu name, hw memory, hw nchips,
# hw_disk

hw_model
hw_cpu_char
hw_cpu_mhz

hw_fpu

hw_ncores
hw_ncoresperchip
hw_nthreadspercore
hw_ncpuorder
hw_pcache
hw_scache
hw_tcache =
hw_ocache
hw_vendor
hw_other

## SW config
# default sysinfo is expected to write prepared by, sw os, sw _file, sw_state
# Descriptions of the different compilers tested

sw_compiler = gcc version 4.4.7 20120313 (Red Hat 4.4.7-4) (GCC)
sw_avail = Nov-2013

sw_other = None

default=default=cloud.i686:

sw_base ptrsize = 32-bit

sw_peak ptrsize = 32-bit

default=default=cloud.x86_64:

sw_base ptrsize = 64-bit

sw_peak ptrsize = 64-bit
idssssasssasisadsasisadsasisadiasisassanssassanssaiianssaisanisatsianidi
# Notes
iiasassasassaiasnaias sttt sniasaiiatasaniasasniasnnins s
default:

notes submit 000 ='numactl' was used to bind copies to the cores.
notes submit 005 =See the configuration file for details.
notes os 000 ='ulimit -s unlimited' was used to set environment stack size

CPU performance comparison: VMware vCloud Air, Amazon A Principled Technologies report 8
Web Services, and Microsoft Azure



FHEFEFH AR R R R R
# Optimization
B
default=base:

OPTIMIZE = -03 -ffast-math -mmmx -msse -msse2 -msse3 -mfpmath=sse
default=base=cloud.i686:

OPTIMIZE += -m32

default=base=cloud.x86 64:

OPTIMIZE += -m64

FHEHHHHH A A A R R R
# 32 bit Portability Flags
B
400.perlbench=default=cloud.i686:

CPORTABILITY = —-DSPEC_CPU_LINUX
B
# 64 bit Portability Flags

FHEHHHH A A A R R R
default=default=cloud.x86 64:

PORTABILITY = -DSPEC_CPU LP64
400.perlbench=default=cloud.x86 64:
CPORTABILITY = -DSPEC_CPU_LINUX X64

S A A A A A A A A A A T A A
# Portability Flags
FHE

462.libgquantum=default=default:

CPORTABILITY = -DSPEC_CPU_LINUX

483.xalancbmk=default=default:

CXXPORTABILITY = -DSPEC CPU LINUX

481 .wrf=default=default:

CPORTABILITY = -DSPEC_CPU CASE FLAG -DSPEC_CPU_ LINUX
MD5

400.perlbench=base=cloud.i686=default:

# Last updated Wed May 7 14:04:33 2014
optmd5=8e5442d510730679cc400286290651ed

baggage=

compile options=\
@eNg9UdFOgzAUfecrmr5j4vZGxhIodUOBEgbJ9KWZWBS1dKGAOb/3MgbOGF80sWna297T3nPOTVRr\
v92LgOpGILU3tWglY2nTlaXh3aF9gDv+Krg6enfxJbYIi1MHPZY1smGg8cWFQnawSSnhJCOgTALg\
FysIUppFnLCMImSzObKragcNFDRPyJZSvsGqtRIW2bABS1b7HUIOqfkMje0zCI/CpNiO9wutD10p\
1hZxXECEuBoL4GDP/mgW5i7+wxRZogD+ulm+1gdx35keETx0y5hNokoIt5iD4ANYzDOwgZ3+s6EWFZ\
7v1hF0a3520GhdiC7Waw/K8W/uDeQt0/19LoZQ9p50T15FfvZBScXP1X7VA49vI1HP2+B43EARAW\
9D09%a+gHEzrPew==

exemd5=29fb5df3f4b6bc9744c59%b6a6cbb99e4

401 .bzip2=base=cloud.i686=default:

# Last updated Wed May 7 14:04:35 2014
optmd5=398ec4b92cd3500251cf£75b8012d6d%e

baggage=

compile options=\
@eNgtkFFPwyAQx9/5FBfeMXF7a9Y1inZLXVeazL740kyE1Y6yADP67b2uGqd7W0bIceHU4PE/V657\
dvOmtNkpcPtoXBcSEQI3Mrb+0D0b374rb/RnSm8p4WJIVI7CVEhhu9zNx44B16zrnLa8bTKssnzUL\
AGBiDEzrTYj4S3wBZg39wBiCGuJoOLDL6n3fkg618Qj+r01wBy/V1PAEOE8pUtBjLmb3on5I6R8k\
ShAUaebl3WKNtXM8SkQCOFisisccOy5HpaQsquXgy5UkT9zTg5IXTE/ufsXlssvs24LrqTi+Kpre\
yhMfvwDiT6H9

exemd5=abbc8d9618cbd4acbecd9425faldcb82e

403.gcc=base=cloud.i686=default:

# Last updated Wed May 7 14:04:50 2014
optmd5=2a3e0107cb04c38ce219e7d06eef2cfe

baggage=

compile options=\
@eNgtUElvgzAMvedXWLkHaeON1UoLlODYbEKSWyy6002FjI6Q16bT9+5kytK/blChynuwX+/11pmP6\
8KLgplVgTg4xnfWJdX1TubI/d8emL19V39TvAb2hhMs09+GxgqoDhNAMPzwCLAnnMS54XCLMoDosN\
MOEBMDKkHVtcH63CQewKmtX7DaK0ad42x8kKXr00AJxtJ8Br/PwppzX6k1l4TS5wHIAUQidYhrcy3wf0\
hypKUCsKWierzQ5rfxVeGGGc8WO5kYRHI fOBu41U3MeY+b9+ShKR3Y1+XcmHhX14VpWzS8Ss1VP6\
a+nBjiT6t02612DXdLXflokIB5daTcdBshhe/2b5B0GkrY0=
exemd5=28a44627765558dbb6eld38ef0c35b8e

429.mcf=base=cloud.i686=default:

CPU performance comparison: VMware vCloud Air, Amazon
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# Last updated Wed May 7 14:04:51 2014
optmd5=3£2172£77d4d0378fe6316c20a2c1d31

baggage=

compile options=\
@eNgtUV1PgzAUfe+vaPpeE7c3MpZAWQOFSgR1i4kszalGUOoOV2Rv+917H5Md/Mmub2pPf03nNPcIONT\
vX1VTdspbLauNb31kHVDK50Ydv1jO4g3NbTNh08uCWIB8Kzz8JCWmMsM3xxYXBNCQLMALIWIADZzKA T r\
FQZOF+SVKKuIieKWVxxTPse0aTbWQVv3jKnW+h2itWgKs+kAIm62I8WfUvMZP10La3aDVEVEPMyY\
TOAW2WMeXv0i8skviQSBcpB31QarEnJ/9e42YZ2yztWBfrJMBCOIehuJJ1ltzHkP//OAS1SX4zmXkm\
Wxbm4UVJZ5eAaaeP198ej06k0cGp8w0OCVbOgWos0CUfPOk2mRrweP+HHD3wC8H+23g==
exemd5=4f40a78398eleacefabd4528b9c4£f38b

445 .gobmk=base=cloud.i686=default:

# Last updated Wed May 7 14:04:56 2014
optmd5=a9e2c83c29ce243ebd97b0b8046a0579

baggage=

compile options=\

@eNgtUUlzgyAQvfsrGO6k0+TmxMxENGqr4kxiD70wqcGWViQj2mn/ fZeYpF+ndsLA8SmB3Yd/bXLdAE\
bVIELRuUBIL6XujWuY/pOVj3vhnYnO/4g0lm/e/gaO05R1hYseqwoRmPqUMAGIBOsipJwWIcA8CPOy\
AhAv70JOWb5KIh4jkkzsGs2VbKtm2A170GNE2AyRut 6aHsrgnxBRSr2BNUaMdjpuEKXgqvQ3xRtds\
in60udFDV4AmFQl1EqYehbHzAzL9hxcbD3zhgB5hB+at0Ga3B95vPIcIPcxrzc9AfCWKHUQ +TrLk\
PoT8/7PFTprkt2MvLgqTaXD881i603C8CkUafrT4mseGlwFPJyRODVbLMIeZr4VtNG4AfEjVtoefWnQ\
BxvQyAs=

exemd5=77clce55c918e3cf0c78729ffc9c6bobl

456 .hmmer=base=cloud.i686=default:

# Last updated Wed May 7 14:04:58 2014
optmd5=afe9bB8alafclaz22dae9a7c784da3678f

baggage=

compile options=\
@eNgtUE1PwzAMvedXWLkHielWrZPWtIxC21TaetmlGiWFQNNMSYbg3+MSJr5uaFFkW/Fz/N6rzMjo\
/1n2apBgD16Z0UXEeas639rjeK9s+yKt6t9iekkJF2UdwUPXACNrThMXB1li6gTPe8rrBskgzpFkD\
ABNzYH2/dx63+EdgWutXjM7JEGchIUr3hwkSh9Z8Br/Pwpmj7eSS8Ag4jymyoB+1SG5EvY3pD0qU\
IFFkclWslhvs/aVHiYgAB/My32WI+D9VSoq8ug2+nEnywtw9yc675WTi0E/PX/om5UX66cL5h0CY\
SWp73RZ5Mrk2aBoWiWYy+Ju77x11p+Q=

exemd5=c4aadl57890c4eat6178037340bd7bffc

458.sjeng=base=cloud.i686=default:

# Last updated Wed May 7 14:05:00 2014
optmd5=398ec4b92cd3500251cf75b8012d6d%e

baggage=

compile options=\
@eNgtkFFPwyAQx9/5FBfeMXF7a9Y1jnZLXVeazL740kyE1Y6yADP67b2uGqd7WObIceHudPE/ V657 \
dvOmtNkpcPtoXBcSEQI3Mrb+0D0b374rb/RnSm8pd4WIVI7CVEhhu9zNx44B16zrnLa8bTKssnzUL\
AGBiDEzrTYj4S3wBZg39wBiCGuJoOLDL6n3fkg618Qj+r01wBy/V1PAEOE8pUtBjLmb3on5I6R8k\
ShAUaebl3WKNtXM8SkQCOFisisccOy5HpaQsquXgy5UkT9zTg5IXTE/ufsXlssvs24LrqTi+Kpre\
yhMfvwDiT6H9

exemd5=1459f8b581e61330578589979e8b8cdf

462 .libquantum=base=cloud.i686=default:

# Last updated Wed May 7 14:05:02 2014
optmd5=dd2dl8aal9b4ee31f2e2aa4070ddb523

baggage=

compile options=\
@eNg9Ud9PgzAQfu9fcek7Im5vZCyBghMFShwk6guZWBS1dKGAOf/ewd45Y3zRxKabu/Z2+ffddpnpH\
bp5F03YC1NaOgtcuOWZoalMNu/6+HaoXMbTNmOdPKWES82zV14gGtw8Kop40SBE67ziFUsLOHMwigo\
VwDg8Dk4TbPRBruYR3Ck1K80tRZWzgqzCKN1sxxDPuuYzmM5n5SqJs/J6+190tRtgsSTMBcY8igjo\
h82DC54XHvVOCKRIE]jJXOEn+1Rt 93uJRwFzAXTuPbCCN+D33£118VEfhAncXFz3M80Q0mgSO0v1X1in6\
gaCFunsStdHLMaSTBzoPlIxkJeGeuH+dHRUNfnGOz2DcRSepxcLLCcW1HO3sH2+bEwg==
exemd5=1bdfb20d8cl11ef9fe052430dc08afb9

464 .h264ref=base=cloud.i686=default:

# Last updated Wed May 7 14:05:11 2014
optmd5=afe9bB8alafcla22dae9a7c784da3678f

baggage=

compile options=\
@eNgtUE1PwzAMvedXWLkHielWrZPWtIxC21TaetmlGiWFQNNMSYbg3+MSJr5uaFFkW/Fz/N6rzMjo\
/1n2apBgD16Z0UXEeas639rjeK9s+yKt6t9iekkIJF2UdwUPXACNrThMXB11i6gTPe8rrBskgzpFkD\
ABNzYH2/dx63+EdgWutXjM7JEGchIUr3hwkSh9Z8Br/Pwpmj7eSS8Ag4jymyoB+1SG5EvY3pD0qU\
IFFkclWslhvs/aVHiYgAB/My32WI+D9VSogq8ug2+nEnywtw9yc675WTi0E/PX/om5UX66cL5h0OCY\
S5Wp73RZ5Mrk2aBoWiWYy+Ju77x11p+Q=

exemd5=cb7d87072aeb92cb65b3173b7a878950

CPU performance comparison: VMware vCloud Air, Amazon
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471 .omnetpp=base=cloud.i686=default:

# Last updated Wed May 7 14:05:18 2014
optmd5=ce797cb647de7e8f63bl65eefdbbbe’e

baggage=

compile options=\
@eNgtkNFuwiAUhu95ihNuDS7Tu2Y1WWnnutXSRJuY3TRa6cZWwAA129sPrUaXXSxZJOHA4fzAfT75¢c\
KyJXH7wRLQe9dUIrGyDrjKhdZTqlEabacSOarxDfYkTZrAjgdTAAUGPRpxtDDSSeFwmtaFH6bR4AN\
UTkFkg791FJIxVwlVt92G+7wVa3vD1U4YAMLGQIpmZZ134d6ASCk/ fbSWI3HUL141m+1eEval8Qjo\
4879ztR8gmgAdLkMsTeI jwmLnlixCPEPvxj5LrzVh+x+0vel394PiijJ6WN1IEV3RDEYSAPIVOktE\
Ei//£2cYZWn+3GO+FiG9fuels50Lsz00PaosPmK7XheHV1Im5h39B/hv/3bth
exemd5=£506dd491b15c8d5615ddf3£636£11d8

473.astar=base=cloud.i686=default:

# Last updated Wed May 7 14:05:20 2014
optmd5=3062caf89235eab99ad0a9%e002e3dee3

baggage=

compile options=\
@eNgtkFFvwiAQx9/5FBdeDUumb81gYilzbBWa2CzZmL0Qr3bgtxRRctm8/ajXW+LbIwwEF3£75//YRp\
SL3+1GX1pcHsXGUaGyDr2gpwqgt0326pV37gtyt8Q32NESSIN4GO0ALIAMacXdwZIVEWZVTTN/VHE\
LMrng5xKeJY1TDER85KAIHICpCzX1vnu7hlIXde/Plgr+zjuN6+qylOnCEfvSZAzn9WDNVi30FNEA\
6GoVYmM8MHy8yepZpFulLlnxh59970YzKbL33t2vNBETFBn9SV6HIIJGQAVgVESFfmZf+£fCKOEiS5ce\
663TmM2HLpydDnJnDB21JD7iut0Uh1913kEfEPSDA/ i zNw==
exemd5=ba27e6d937a6228ee9cbc90fdd7613ce

483 .xalancbmk=base=cloud.i686=default:

# Last updated Wed May 7 14:05:48 2014
optmd5=7717b057a25e3609370b011815e9b6aa

baggage=

compile options=\

@eNrtVF1vmzAUfedXWLXxWFC3dU9RUcsBL3RMMMFROLXY jpgXDOMKkav99DYSErn3gqtD3NEVh+HE/M\
PccOVePI/JcogloAtesgleilpbu2Kijre7pttlfIn0Vbly8r+Y1lseDalluD87A04BHDWLOFfA8VME\
POSFQTFDH63TDTAW]CIeUpScxw]62zAQySGDIcRiggAdswwmEFPogBg8/N8yzaQujizLlbdd96biv3\
9Syk8+eZt++g2g30PVH5VrTaxUOgpGpffockbd70Q02YQjVPPSCv86Zwg6ao91ththrF9IZnAY1g\
zPotHgNpgsnkjkk2uQxmX72Zs5hsnwaTeQsJImFCh1WmHE8Z41iFM8C31iSQxD5tGhJcfcoVuIMbhB\
U8PoBXDKMted4a97AT6U0NRCai3GI2KcDEqWux6yGIMXCICPEL+c4DDNhiC41Gpv2nRleUvgzdnK\
N1TbB4eub2iUrOw3zNuW0YMp80o3ADTO59yoYEGsUetfcFDni/gvj7wjDtugSGISwgH8g0+jPy2Sk\
NssiGidwjQlO7uYE]7KXLTNIH6+EP9Xkx5IE1+rnoyg6fQVO4yTAXpzEPw]1H//68Gma9mdidiBe\
AWxnoCc=

exemd5=0748b31b591299e6d2d4e4d33b95d50a

999.specrand=base=cloud.i686=default:

# Last updated Wed May 7 14:05:49 2014
optmd5=398ec4b92cd3500251cf75b8012d6d%e

baggage=

compile options=\
@eNgtkFFPwyAQx9/5FBfeMXF7a9Y1inZLXVeazL740kyE1Y6yADP67b2uGqd7W0bIceHU4PE/V657\
dvOmtNkpcPtoXBcSEQI3Mrb+0D0b374rb/RnSm8p4WIVI7CVEhhu9zNx44B16zrnLa8bTKssnzUL\
AGBiDEzrTYj4S3wBZg39wBiCGuJoOLDL6n3fkg618Qj+r01wBy/V1PAEOE8pUtBjLmb3on5I6R8k\
ShAUaebl3WKNtXM8SkQCOFisisccOy5HpaQsquXgy5UkT9zTg5IXTE/ufsXlssvs24LrqTi+Kpre\
yhMfvwDiT6H9

exemd5=5a4e32331a09f7ed93bface48d594d69

410.bwaves=base=cloud.x86_64=default:

# Last updated Wed May 7 14:05:52 2014
optmd5=8£598a26cf4f1£73f8c7e£8d57a9871f

baggage=

compile options=\
@eNg9UU1PwzAMvfdXWLKHCYY4VOuk9WNTIWsilh7gUpWSQIAOUS5Ih+PekLdO6K0jzwZHs9/yc50T3\
WDXvXMgPDnrnpO5sGFhnZOtgs++epak/uZHiO0KXKEjohoXwIrRxpukAt4D1lgXahAdMZYCEa6/xQ\
9wpYKEX1s7V8zFfj41FK7HPpINLZurmFu9d60£fBEkIaySCBIEOFCg8S11Z2YROFFHgl01YtSLLIdb3\
0i13LktoXAKdFmsXVGgUOBE/MN/1j5hF/32/QYvS+XMY5ycuHgVNWA8geXE3Medfbnj26Xj4jbl+\
euOtsws4xtGR31iuSTs074/8HbVrlV5gc6AfK0rlo
exemd5=d89c13e979876929258£22cafd5££0c0

416.gamess=base=cloud.x86_ 64=default:

# Last updated Wed May 7 14:06:29 2014
optmd5=4a85b738b8b57c6044cfee81fc0c8dc8

baggage=

compile options=\

@eNg9k19PgzAUxd/5FDA9%41/YiIZSwZjo9pRSrEHESGTtYqut KHMTD+97XAToyaLJvIQmt sD59z £\
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bSIrVyyfGC/XDKRgS11lpz 9FNXRZNXm+qVVnnz 6wu+YuPTpAzT1MPtGKFUgDuaJd5GYR6mizyheUwJ\
iWY41izt1s01GUbCYdLUkvTgHgL6WmM7pgA3D1Yd/jSpWvbNXj1l1vHOAVREsaSMR2T4WTuox8ckdWa\
4hfVwX+nSOksGwaY40zm069sI0SEAGo091 zWThb2swC1lssHciPQkuPQOX86VuDK/mAVwhxNasWrN2 \
PW1fRiW4shK/PTLN7ttzQg/GoY/2JmhXoMEVTTOTqOt4TEVUA/MhnuLbyCh+n+8I0AQn1x04f6IB\
31yG3dOXd4+saPTAStZiX/6AYNGRUZEfPyIw3tNhFucEB3Yga4dHaOHRhZ9cZ3Bsg6P10
exemd5=460104d3d4572647353a1db8d26d1939

433.milc=base=cloud.x86 64=default:

# Last updated Wed May 7 14:06:31 2014
optmd5=e6£86cble67d58e27787938eb7158d34

baggage=

compile options=\
@eNg9UVtPgzAULfudXNH3VEiL/xgYwlUNiGAm3Wbom+NBNBObEuUlBn9957Chbsb4MhMbctge frT£JdANr\
Ui/firJaFUhv2kgvjeuYtqnyViXb9VPVgPeiqcpPD19gh7KUu+g52zxGBT+//GGhEQsEjgiifwzIL\
02A+Q0SQewGac2eILCRN12WTmhOgmXCOiKt1MQDcUiS+mXTOJszuBEGEFXiJT10rTArn1BpK7rD67jG\
FH297CdAleXGQrz+60Ya7caRkErdsY2GRm+bvBg51EWUehjE4GTNglvGpYe/KcMO6IUTxok/EXD2\
U2WHCKKMT tUedKZs7DAXAYU4jR81u0Z8DzpOnM2kHBRJILOIPiXduYMe+2CE5R7N/8XmoH1+LvDUT\
C1lnvh1QOz1lrPk3Dn/z8Kh2dTX07B8sBmtapxz4TNbfYnwX8B91X1YQ==
exemd5=a2b45cd40a043249b27a03¢c181200ef3

434.zeusmp=base=cloud.x86_ 64=default:

# Last updated Wed May 7 14:06:34 2014
optmd5=4953ddd4d0db69456081leb6lad9f3e2l

baggage=

compile options=\
@eNg9UctOwzAQvOcrVr47Eg8hETWV2jStAmls0eQAl61ikNhhIbNkuKnw9TkJpDj1lUIOHDerUe7+zM\
ZrLB9fgVcfHGQCOorZGMCz1gtKlvgbbMRunxnWvCPEJOhb05pAEaxSikAwLMVjaMyooVLs1k8LRaD\
WpnSqOuHGhm51RUDASY /uc+VEp9s4/PrnedaOvg8nSxWITrSE7UISu7yyTRJIk/x+COpIkBeRpcM8\
camtXjeAqg5bsW44vAZMLwIyviXViTTPgug53LhrD+njeXw5VcIVCwv7JICdiP7EUBZKMQ7ULQVyYDT\
G0JzN9GQEZ0giQTgPibL5CF2iN/Pd415aZLdDsz5kxtwZMHAGCcnHF1Z2ZM4bDOTjSepXOhub90o/ 60\
mxTtlgYr+gLBAeRO

exemd5=c6bbe4e90e9decbdeebed48ff8c5aa93cd

435.gromacs=base=cloud.x86_ 64=default:

# Last updated Wed May 7 14:06:42 2014
optmd5=83149b556d072£f8dbc56ec54626eb427

baggage=

compile options=\
@eNg9k1l1lvgjAUhu/5FU3vS7KPLB1RE6gg3ZCSiUu2m8bVdmMTSgAXt1+/VtSQ6BKjibloS/vSc97n\
nFgVKJ99CZktBFBlk6midqy6qTLesGpZzLOKEfYsqgkz99eAWt IEkcUJeClyUARAONiY8ZTqZ6GwII\
bzrgnLEoubvVglét1lhUXA4DUbm/Lssx+xdyWIytLP6nlQeSOJnl144E10FAL19S12PRCRIGYrWQaCE\
6Vhr3gWgmmpWAMRNs I0dWwFEbwCSclY32mzzAVCeb5ys917Vo5+t20apclkbSb6+0gW3KFnZAgPtw\
GwSuD67)3QJINUZ9ISNCI+wRB2gfyRj8uprxen5HQ+H830uBwoIELHIV+g++wzTOCAJFp4FcDP2G6Md\
Xb7Y80V8jRafjFYrPD/GIcNblb6jixYgIvFjpzvPpPkPyJ56+xS8gQdGssh32HfoDNR02G3gS/ag\
A8ZuGrKIeKYgixy26dCpgXCnvH8xuFZx

exemd5=92a924c6219e4ce77a2274c6809%9alb49

436.cactusADM=base=cloud.x86 64=default:

# Last updated Wed May 7 14:06:48 2014
optmd5=50702756905b047fe98e8df22da44f41l

baggage=

compile options=\
@eNg9kltvgjAYhu/5FU3vy7JD1loyoiRTUbkjIxIvthrjabmxACcV1269fKOpIdIVRXF6UUhG+w/t+\
0SxQuvigIs04kGWdykI51ggrlNVJItSqWazV88i0oV3314CalRFD1IALIZyVIQAAebPIxwmOSvoYerd 7\
H3fukiC6vdFUT81VxfgAINmebVGW6QIf2uLuydThNTA4KhuNZH+6JCQOR0cd4 6JKAXEIdaJOEWPhO\
NfMgZFVXiwIgZpJt2rE1QPQaICEWgtbNIm8ASXn+pXeleLNENQIN5aI0SL/5pBvY1lmxhB4xwH26T\
wPUFde 9pFOuKuhnhAS1RB+gfyZQ8+504vr7DxWFsV5c9BgIE00J1q6WOT2z70on3xMKae fS5KWm7U7\
I839S02N1IytVcZHgbwJlw/xIMFb6t/mzmpLOMKHzsyeKOwfmvbkyztntRoYJIMtbBloVib6B1x3r\
c06mA6bDeJIExXDXeZD1lsyqFzY3bH6VIYqglT]

exemd5=2£69aa03ea5792418158a8e8994a56e2

437.leslie3d=base=cloud.x86 64=default:

# Last updated Wed May 7 14:06:53 2014
optmd5=8£598a26cf4£f1£73£8c7e£8d57a9871f

baggage=

compile options=\
@eNg9UU1PwzAMvEAXWLKHCYY4VOukOWNTIWsi1h7gUpWSQIAOUSIh+PekLdO6K0zwZHs9/yc50T3\
WDXvXMgPDnrnpO5sGFhnZOtgs++epak/uZHiO0KXKEjohoXwIrRxpukAt4D1gXahAdMZYCEa6/xQ\
9wpYKEX1s7V8zFfj41FK7HPpINLZurmFu9d60fBEkIaySCBIEOFCg8S11Z2YROFFHgl01YtSLL9db3\
0i13LktoXAKAFmsXVGgUOBE/MN/1j5hF/32/QYvS+XMY5yculHgVxNWA8geXE3Medfbnj26Xj4jbl+\
euOtsws4xtGR31uSTs074/8HbVrl1V5qc6AfKOrlo
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exemd5=847e46840b9c5a39%9aa391c3dfe5cd236

444 .namd=base=cloud.x86_ 64=default:

# Last updated Wed May 7 14:07:01 2014
optmd5=0c46b969c4l6c9adae3250le2ecaecddlf

baggage=

compile options=\
@eNg9UclOwzAQvEsrRr5SWRMIRh6iplCxUhjS2aCIVLIEIJNGRIXMUugrInkrSOCE4gMY £xMst78yY1\
DatXz0pXLwrM21WmsR6xrgqlKV7Sb5r5gilfVVvrdp8eUhGIuPXgYjYCVwMyudsgAixYyDotQ5nhN\
0zjIZwWDAXCkwrVEWIYp7BFbX9Rt6a9XgT4YDs2g971L8IXR+B135Z9MikcMX2tiaTVugqCQk9ICIAL\
nyIfun2I4FLIzKAdf6FGCPpLHIJRTKALTD2nS0lwgMs5HN+G2PG72n3WFJcZ90AJzy70YTrh6AkdenV\
IOIf9f1ZHhibuydvVOjuBve3F6IRKoglo/zhlDyvybjcHi/kAeGu63g==
exemd5=p4861d8de61102ce03d95b0a2a0db697

447.dealll=base=cloud.x86 64=default:

# Last updated Wed May 7 14:07:22 2014
optmd5=pb116d89%bce0a3477670ed5b192b420c8

baggage=

compile options=\
@eNg9UU1PwzAMVEdXWL10QWIgDtU6qVIsgabplkdaXKLRphBYm6npEPx7vHbThuAOJCzFSWzHee85\
13WtVm+yVGsJetMgXRvbMm2j81Y027pQjXiXjSo/HXJIJLI/PEhueBwOgOVB9eHGhgQZpEvrCTxZ4\
JIPQWOWAKFN1vt4WEMMe 52 kmApa6XhSKbDoP3SDFeCFXa8GYKFQladPdnCugHFdZrkyL4NoXoFVV\
faA3RvVZ+2GIYVZWLXYNTp26uhAe2 IRURJHOIbGb1tcjm2fBv85dIhSIPsL9y740nmkG+siIVesclt\
5E5SzP1k2FV4YexPBTY51J1Hm]l jcBgTBZuwxxC7nS9ChSvg8cz0WsezhFHonCLEiFt/3¢c/yjlr9L\
DSP99CrzlozhaEdhd6JHWX4A/816+5YvdnM+GEfIX6fPj6g==
exemd5=cel9al64ded65deb33a85a25c8lea77d

450.soplex=base=cloud.x86 64=default:

# Last updated Wed May 7 14:07:27 2014
optmd5=0c46b969c4l6c9adae3250le2eaecddlf

baggage=

compile options=\
@eNg9Uc10wzAQvfsrRrSWRMIRh61ip1CxUhjS2aCIVLIEJNGRIXMUUgr 9InkrSOCE4GMY fxMst78yY1\
DatXz0pXLwrM21WmsR6xrgqlKV7Sb5r5gil fVVvrdp8eUhGIuPXgYjYCVwMyudsgAixYyDotQ5nhN\
0zjIZwDAXCkwrVEWIYp7BFbX9Rt6a9XgT4YDs2g971L8IXR+B135Z29MikcMX2tiaTVugqCQk9ICIAL\
nyIfun2I4FLIzKdf6FGCpLHIJRTKALTD2nS0olwgMs5HN+G2PG72n3WFJcZ90AJzy70YTrh6AkdenV\
I0If9f1ZHhibuydVOjuBve3F6IRKoglo/zhlDyvybjcHi/kAeGu63g==
exemd5=50866441530d18e729c£9d14969436db

453.povray=base=cloud.x86 64=default:

# Last updated Wed May 7 14:07:33 2014
optmd5=0c46b969c4l6c9adae3250le2eaecddlf

baggage=

compile options=\
@eNg9UclOwzAQvEsrRr5SWRmIRh6iplCxUhjS2aCIVLIEIJNgRIXMUugrOnkrSOCE4gMY £xMst78yY1\
DatXz0pXLwrM21WmsR6xrgqlKV7Sb5r5gil fVVvrdp8eUhGIuPXgYjYCVwMyudsgAixYyDotQ5nhN\
02JIZWDAXCkwrVEWIYp7BFbX9Rt 6a9XgT4YDs2q971 L8 IXR+B135%9MikcMX2t1iaTVugCQk9CIAL\
nyIfun2I4FLIzKdf6FGCpLHIJRTKALTD2nS0lwgMs SHN+G2PG72n3WFJcZ90AJzy70YTrh6Ak4env\
IOIf9f1ZHhibuydvVOjuBve3F6IRKoglo/zhlDyvybjcHi/kAeGu63g==
exemd5=3d5c90939fedc35£0197£8ec690419£4

454 .calculix=base=cloud.x86 64=default:

# Last updated Wed May 7 14:07:42 2014
optmd5=a415db3e25b10c1817f5f8fclcdl2de2

baggage=

compile options=\
@eNrVkllrgzAUhu/9FSH3KeyDwaQWNLWtmzVh2ovtRro02dygEWNHt1+/pFYR2kFZYbBcxHB80Oec 9\
zzZMRLEC+£0ciW3MgyzqThbItVVcZgINqUeyyKv3gVSY+HXgBrOmIN1AlZ2UJAEDjmPo4xXShn9HY \
9xbTXiwN6c21Vg2V3FSMjwCS3XsgyjL74quBuN1aOgqWHT0J3G) vwSESoFJQ8JKAXhEHY2BEt1kAL\
k7nWvAhZ1dWyAIiZYvt2BhKgIKaEhH4AMELKCSIilgnXb9StAeZ5v9a0Ub+7L5gNVUSiNxGl+6Vza\
8xa2wQQ7sCOHdwHi3RGaaG/92vC05jw/wrO0FbVmoUVsoHMG8+DJ1l /HEWz+dIGOH8I5NuQN6FtHI\
0dyZz5vSBYwOcsR1r/M9Zh0F039vWMxH+QG80n984q9XISNZ5x7rjZUiG4/4a/+W62WDuJrMODDwz \
hnUOGztkYcbam+k3fHda8Q==

exemd5=85alebec9ddl144bd861clb2bd86878ba

459.GemsFDTD=base=cloud.x86 64=default:

# Last updated Wed May 7 14:07:59 2014
optmd5=4953ddd4d0db69456081leb61lad9f3e2l

baggage=

compile options=\
@eNg9UctOwzAQvOcrVr47Eg8hETWV2jStAmls0eQAl 61 kNhhIbNkuKnw9TkJpDj1lUIOHDerUe7+zM\
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ZrLB9fgVcfHGQCOorZGMCz1lgtKlvgbbMRunxnWvCPEJOhb05pAEaxSikAwLMVjaMyooVLs1k8LRaD\
WpnSgOuHGhm51RUbASY /uc+VEp9s4/PrnedaOvg8nSxWITrSE7UISu7yyTRJIk/x+COpIkBeRpcM8\
camtXjeAqg5bsW44vAZMLwIyviXVi7TPgug53LhrD+njeXw5VcIVCwv7JCAdiP7EUBZKMQ7ULQVyYDT\
G0JzN9GQEZ0giQTgPibL5CF2iN/Pd415aZLdDsz5kxtwZMHAGCenHF12ZM4bDOTj SepXOhub90/ 60\
mxTtlgYr+gLBAeRO

exemd5=ed9c5b9df50£3b3b47b8b35b5baf796f

465.tonto=base=cloud.x86 64=default:

# Last updated Wed May 7 14:09:18 2014
optmd5=£f6c0fd6aaa8c8l5d3fabe721bda8bebe

baggage=

compile options=\
@eNg9U1l1PgzAUfedX3PAOiR8xkWxL+OgmCm3Dx40+NMiKooMS6HT66ylscyT6sKixD7e37WnPuec\
19gosmdelCsO0opGlgDtL62Rb5pK163pZ2tuyFt2XxNtVPdG10gqQVdw/OmATBewfDSGDEaIWZjj1ES\
J8w12PMTn+B4d4giiEQstLGIQCHCCRGVrErJ22x1IN1W/kgKWYsi9ImCKXuTRVKfaQky5GeyygF+cA\
MOnEus35DAzxmZtF05TvEGkWlxtNaXQQdg+YkjsP7EU81£9cq96zKFH7978gHXCURINt+IGE3I5B\
Qym65pJQYR4AK0c02g8HI+5J2XTAFGOQMIKLIOgl6JB8VEVVEVOW6vo2n20mhggLlpIdPtkbdpb4dzm\
WjB3p/geRB821iHNNaKIUjRmPKY1YoC760X+HFOLn+04wJ/DxzcicX7kB33yjYUzE/RPPZTeDwzg4\
OnsVeGPz/rH+gZukfZdGLfoANeUb8A==

exemd5=0958738£8cae69d85990a0c7£858200e

470.1bm=base=cloud.x86 64=default:

# Last updated Wed May 7 14:09:19 2014
optmd5=d1eb52389405453fef847290dd70d0c9

baggage=

compile options=\
@eNg9UU1PhDAQvEdXTHqviR/xQJZNoOBaLbRx4aAXsiIoSumGdo3+ewusu2uMF0lsmumk82bmzZtU\
d0StXgg6asSvQadvoznjI2L4ipbdFvuoenLl 6rvgnffXyMERWI90CxLIG4gz82)jSQaCljWlCZ0zeN\
49BfAAARPODgemiWs 62KfgCil3pwlpprsyfQ41KrXA8SfQudnsD37wgWX+2+YGb3py2gOgAeU+tiR\
waMvwishMx9/YYiR4+1gXPBgsXSx72wxEh64RJawu9ghfs987CXFTRaAEjLPs9rDAOANGNKXXk45/\
10gHdWb6/rkqrZkPkFbttNzpMSjFo61q/z1i4a5sE2WXBWTisoVVAYiLyYWMH6/OAY2XCKA==
exemd5=4bc6792deb472d46cc7426efc2£a78d0

481.wrf=base=cloud.x86_ 64=default:

# Last updated Wed May 7 14:10:16 2014
optmd5=9£89282b17£118816£38bb4350de567¢c

baggage=

compile options=\
@eNrdUllvmzAUfedXWLxDm6yalmhUAMM6b2BbQLRsL1bmmIOtfAhI1+3X1yakIWsqVY20h/rB9rkc\
£0127iVVaRWrXzLLNxJUdZdXZTs32q7JRcebbbn0G34rmzz7459T0wgYm4021gKuAbB+A6sAmM7yT\
zWpJj lwWwsAOsH5MUU71+prGf4K/IuVIoPkLhESIohX6gNijikMbImehgNIBLBSB1ISYCcMFgyAwhm\
1zxJXeK7ISWoZ5MA33BVELAQEefdZDZV0chdcp9GLiYID5xpndNy4dkYoxEnKWawurmIJQ5BDtEtCE\
feQtbkYxHrK3V2MM3QTxIHSPSZgs1gCA9221bYS8BlblsLezus7/yriWdzedMpaWHCPzAlaz6kMOx \
X6Gmpn6n0mX/wscK9wxG49T1cIjTL2NSL/1wxBOMp00wDUg]j 9ev3rGg621UCS2gzhjg3g5262L40\
ZSfW2UVeisl2LYFF3wArylZtp5gj+6EsKYo7Nbet3M3T3aJYRVZrirP7pKp]j77Q0B5yCAJrnPbfYB\
6n2kLEFXXH1/kmQoNtTKQTt7cNOgcgAQ40nVgnvGOZ3gyaCvEY11PddFpgc/SehgvbdB+jP2C218h\
eqvga7Lgpe2jlk+39inTrH992jtQf fspRddeg8MAKK69CP1xH/3PEte56UJXwagE7gGQ7hRC
exemd5=5a1al16355c7247d6£fdccl11580c788063

482.sphinx3=base=cloud.x86_ 64=default:

# Last updated Wed May 7 14:10:18 2014
optmd5=4199ab0aale0879ea73c2b194£c58d80

baggage=

compile options=\
@eNg9UV1LwzAUfe+vuOQ9Az/woayDNuviWaNcUlwr6ErbaarRZRpOJ/nvTdp+IDyoYwk249yT3nnMS\
tcJy8VpWoi5BrY1QK+062)SiMLzZrB5Fw9/KR1QfHjpDDMGz1IWnogBst 9g9GCjA43kaEk7S3F6T\
cRIkUBBOcJIgP/LuQESZM6JRHEZNWYrkxogYAzC4AVIVCGzuSeQYspXy3Ueuyj+£9YVGyWrcQry9dd\
XcJ2HbrxOD2kYajVpinKkUNcIMRD1gHg71iy4ZmnmoRM6yYLEk7R+T2J/0be0rtQ4RhAMJI+A70E67I\
YS7YvnRGHOL79vfEuOFSdpv5AY1pdn88bScBcmKa3PSe/VHhb8QdquVLWRg9aiGl3Fux17MVOh5v\
Rf9H4rbtzM8iHtOgNaiWqJ+E5a3hR25/ApzV35c=
exemd5=0315dae2aad4c5fd47f4al71lba3bcd49bf

998.specrand=base=cloud.x86_ 64=default:

# Last updated Wed May 7 14:10:19 2014
optmd5=4b62c783978861£681397e52994273bc

baggage=

compile options=\
@eNg9UU1LxDAQvedXDL1H8AMPZbuwTetS7TbBbQI6KWtMtGgbpcmK/nun7UpXxIuCIUyGzMd78ya3\
LWs2z9rULxrslte2dQFxvquVr7pdel93lavuavMe OmNKuFjJAB6UAOLXE1YCWWDxWia84rJEN4+T\
qFwCABONwIzZOI80/hFY0zRvad3Toz0ZH8xqzLZPCcfQ+Rnsz9S4yuTODTNNd53Sc8ID4DykSIoO\
voguhSxC+oUhJcgbelxki+UaY9/ZUiICwMJI01d4mmPF75gOWFNfFIkgztLg5hBtmoCRLE6tRxz 9K\
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9IM6EM3v3pJIV3c5jOJEYvUxbvIfvHqQdYUfa70ViMB+MSVEE=
exemd5=£639e705a1d96e£85782e1b8d885aefb

Windows configuration file

# Invocation command line:

# C:\cpu2006\bin\runspec --rate 4 -c cpu2006.1.2.icl5.0.winx64.dt.avx.rate.29aug2014.cfg -T all -o all --

flagsurl=Intel-icl5.0-official-windows.xml int
# output root was not used for this run

iassaas iR asiaaRiisaan i anRiianRis iRt nRii R n R Rttt Rt

This is a sample config file. It was tested with:

Compiler name/version: Intel Compiler 15.0,MS VS 2013
Operating system version: Windows Vista/7/8 (64-bit)
Hardware: Intel processors supporting

AVX instructions

If your platform uses different versions, different
hardware or operates in a different mode (for

example, 32- vs. 64-bit mode), there is the possibiliy
that this configuration file may not work as-is.

Note that issues with compilation should be directed

to the compiler vendor. Information about SPEC technical
support can be found in the techsupport document in the
Docs directory of your benchmark installation.

This config file uses the SmartHeap library and if you
do not have a licensed copy, please remove all
instances of shlW32M.lib from this config file.

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
# Also note that this is a sample configuration. It

# is expected to work for the environment in which

# it was tested; it is not guaranteed that this is

# the config file that will provide the best performance.
#

Note that you might find a more recent config file for

#
# your platform with the posted results at
# http://www.spec.org/cpu2006

FHEF AR R R
# SPEC CPU2006 Intel Windows Vista64/Win7-64 config file

# Aug 29 2014.

# Intel Compiler 15.0

# Visual Studio 2013

FHEFHHAHHE A A R R R R R R

action = validate

tune = base

PATHSEP =/

check md5=1

reportable=1
#
FHEHAHH AR AR AR AR A
# ATTENTION ATTENTION ATTENTION

idddidssdsasdsasdasisadsasiaasdasisaiiasisasianssaiianssi

B

# NOTE If you change fail build then PLEASE also

# change the line 'define version', because

# SPEC review tools use 'ext' to track binaries.

#

FHEH AR H AR
define version 29aug2014

o

ext = icl5.0.winx64.dt.avx.rate.%{version}

CPU performance comparison: VMware vCloud Air, Amazon
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# vvvvvvvvvvvv # do not change unless you read NOTE above
fail build=0 # do not change unless you read NOTE above

# Annannaannaann 4 do not change unless you read NOTE above

#

FHEFHHHHHE A A R

numaCount=1

maxAffMaskNumBits=%copies$%

%if defined (%{LOG_CPU PER NODE}) && defined (%{NUM NUMA})

maxAffMaskNumBits=%{LOG_CPU_PER_NODE}

numaCount=%{NUM NUMA}

node= int ($SSPECCOPYNUM / S$maxAffMaskNumBits) % S$numaCount

hex=1<< ($SSPECCOPYNUM % SmaxAffMaskNumBits)

submit= C:\Perl64\bin\perl.exe -e "system(sprintf (gg{start /b /wait /node %d /affinity %x %s}, (Snode), (Shex),
q{ S$command }))"

notes_submit 100 = This submission used 64-bit perl (ActivePerl installed in c:\perl64) for the submit command
notes submit 101 = and a modified version of specinvoke that can spawn up to 64 copies per NUMA node%else
%else

Swarning "NUMA topology not set, check environment variables perhaps coreinfo availability"
submit= specperl -e "system sprintf gg{start /b /wait /affinity %x %s}, (1<<$SPECCOPYNUM), g{ S$command } "
%endif

FHAH AR R R R
#

# These are listed as benchmark-tuning-extension-machine

#

FHAH AR R R R
# Compiler section

ifddssasssssasasaisaaniiisaaaiissasnisissaniisaasiiissagsiisssnti

CC = icl -Qvcl2 -QOstd=c99
CXX = icl -Qvcl2

FC = ifort

OBJ = .obj

int=default:

EXTRA LDFLAGS = /F512000000
fp=default:
EXTRA LDFLAGS = /F1000000000

FHAF AR R
# Portability section
FHEF A A E A R R R

fp=default:
PORTABILITY = -DSPEC_CPU_P64

403.gcc=default=default=default:
CPORTABILITY = -DSPEC_CPU WIN32
EXTRA_CFLAGS = -Dalloca=_alloca

436.cactusADM=default=default=default:
FPORTABILITY = /names:lowercase /assume:underscore

444 .namd=default=default=default:
CXXPORTABILITY = /TP

447 .dealll=default:
CXXPORTABILITY = -DDEAL II MEMBER VAR SPECIALIZATION_ BUG -DSPEC_CPU BOOST_CONFIG MSC_VER -DSPEC_NEED ALGORITHM
srcalt=max prototype,cxxll make pair

450.soplex:
srcalt = getline test
CXXPORTABILITY = -DSPEC GETLINE TEST

454 .calculix=default=default=default:

FPORTABILITY = /names:lowercase
CPORTABILITY = -DSPEC _CPU NOZMODIFIER
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464 .h264ref=default=default=default:
CPORTABILITY = -DWIN32

481 .wrf=default:
CPORTABILITY = -DSPEC_CPU_WINDOWS ICL

483.xalancbmk=default=default=default:
CXXPORTABILITY = -Qoption, cpp,--no_wchar t keyword

FHHF A AR A F AR AAFF SR AFF SRR A A AR AFF A A F RS
# Library Tuning Flags
FHEF AR AR AR A A

471 .omnetpp,473.astar,483.xalancbmk=default:
EXTRA LIBS= shlW32M.lib
LDOUT= -Fe$@ -link /FORCE:MULTIPLE

B
# Baseline Tuning Flags

# default baseline for int and fp 2006

FHEFHHHHHE A R R R

int=base=default=default:

OPTIMIZE= -OxAVX -Qipo -03 -Qprec-div- -Qopt-prefetch
COPTIMIZE=
CXXOPTIMIZE= -Qcxx-features

fp=base=default=default:

OPTIMIZE= -QxAVX -Qipo -03 -Qprec-div- -Qansi-alias -Qopt-prefetch
COPTIMIZE= -Qauto-ilp32

CXXOPTIMIZE= -Qcxx-features -Qauto-ilp32

EXTRA CXXLIBS= shlW64M.1lib

LDOUT= -Fe$@ -link /FORCE:MULTIPLE

FHEH
# Peak Tuning Flags

# default peak for int and fp 2006
R

FHEH
# Peak Tuning Flags int 2006 fast
B 0

int=peak=default=default:

OPTIMIZE= -Qipo -03 -Qprec-div- -Qopt-prefetch
COPTIMIZE=

CXXOPTIMIZE=

PASS1_CFLAGS= -Qprof _gen

PASS2 CFLAGS= -QxAVX -Qprof use

PASS1 CXXFLAGS= -Qprof gen

PASS2 CXXFLAGS= -QxAVX -Qprof use

PASS1_LDFLAGS= -Qprof _gen

PASS2 LDFLAGS= -QxAVX -Qprof use

400.perlbench=peak=default:

OPTIMIZE= -Qipo -03 -Qprec-div- -Qansi-alias -Qopt-prefetch
EXTRA LIBS= shlW32M.lib
LDOUT= -Fe$Q@ -link /FORCE:MULTIPLE

401 .bzip2=peak=default:
OPTIMIZE= -Qipo -03 -Qprec-div- -Qopt-prefetch -Qansi-alias
429 .mcf=peak=default:

basepeak=yes

445.gobmk=peak=default:
OPTIMIZE= -Qipo -02 -Qprec-div- -Qansi-alias

456 . hmmer=peak=default:
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PORTABILITY = -DSPEC_CPU_P64

ICL64PATH = "C:\Program Files (x86)\Intel\Composer XE 2015/bin/intel64"

LIB64PATH = "C:\Program Files (x86)\Intel\Composer XE 2015/compiler/lib/intel64"

VS12PATH = "C:/Program Files (x86)/Microsoft Visual Studio 12.0/vC"

cc = S (ICL64PATH)/icl.exe -Qauto-ilp32

LDOUT = -Fe$@ -link -LIBPATH:$ (LIB64PATH) -link -LIBPATH:$ (VS12PATH)/lib/AMD64 -link -

LIBPATH:"C:\Program Files (x86)\Microsoft SDKs\Windows\v7.l1A\Lib\x64"

458.sjeng=peak=default:
OPTIMIZE= -Qipo -03 -Qprec-div- -Qunroll4

PORTABILITY = -DSPEC _CPU P64

ICL64PATH = "C:\Program Files (x86)\Intel\Composer XE 2015/bin/intel64"

LIB64PATH = "C:\Program Files (x86)\Intel\Composer XE 2015/compiler/lib/intel64"

VS12PATH = "C:/Program Files (x86)/Microsoft Visual Studio 12.0/vC"

cc = S (ICL64PATH)/icl.exe -Qauto-ilp32

LDOUT = -Fe$@ -link -LIBPATH:$(LIB64PATH) -link -LIBPATH:$ (VS12PATH)/lib/AMD64 -link -

LIBPATH:"C:\Program Files (x86)\Microsoft SDKs\Windows\v7.1A\Lib\x64"

462 .libquantum=peak=default:
PORTABILITY = -DSPEC CPU P64

OPTIMIZE = -QxAVX -Qipo -03 -Qprec-div- -Qopt-prefetch
feedback=no

ICL64PATH = "C:\Program Files (x86)\Intel\Composer XE 2015/bin/intel64"

LIB64PATH = "C:\Program Files (x86)\Intel\Composer XE 2015/compiler/lib/intel64"

VS12PATH = "C:/Program Files (x86)/Microsoft Visual Studio 12.0/vC"

cc = S (ICL64PATH)/icl.exe -Qauto-ilp32 -Qstd=c99

LDOUT = -Fe$@ -link -LIBPATH:$(LIB64PATH) -link -LIBPATH:$ (VS12PATH)/lib/AMD64 -link -

LIBPATH:"C:\Program Files (x86)\Microsoft SDKs\Windows\v7.1A\Lib\x64"

464 .h264ref=peak=default:
OPTIMIZE= -Qipo -03 -Qprec-div- -Qunroll2 -Qansi-alias

471 .omnetpp=peak=default:
OPTIMIZE= -Qipo -03 -Qprec-div- -Qansi-alias -Qopt-ra-region-strategy=block

473 .astar=peak=default:

PORTABILITY = —DSPEC_CPU_P64
EXTRA_LIBS = shlWe64M.1lib
OPTIMIZE = —-QxAVX -Qipo -03 -Qprec-div- -Qopt-prefetch

feedback=no

ICL64PATH = "C:\Program Files (x86)\Intel\Composer XE 2015/bin/intel64"
LIB64PATH = "C:\Program Files (x86)\Intel\Composer XE 2015/compiler/lib/intel64"
VS12PATH = "C:/Program Files (x86)/Microsoft Visual Studio 12.0/vVC"

CXX = $(ICL64PATH)/icl.exe -Qauto-ilp32

LDOUT = -Fe$@ -link /FORCE:MULTIPLE -link -LIBPATH:$ (LIB64PATH) -link -

LIBPATH:$ (VS12PATH) /1ib/AMD64 -1link -LIBPATH:"C:\Program Files (x86)\Microsoft SDKs\Windows\v7.l1A\Lib\x64"

483 .xalancbmk=peak=default:
basepeak=yes

B
# Peak Tuning Flags fp 2006 fast
S

fp=peak:
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fp=peak=default=default:

OPTIMIZE= -Qipo -03 -Qprec-div-
COPTIMIZE= -Qauto-i1p32
CXXOPTIMIZE= -Qauto-i1p32

PASS1 CFLAGS= -Qprof gen

PASS2_ CFLAGS= -QxAVX -Qprof use
PASS1 CXXFLAGS= -Qprof gen

PASS2 CXXFLAGS= -QxAVX -Qprof use
PASS1 FFLAGS= -Qprof gen

PASS2_ FFLAGS= -QxAVX -Qprof use
PASS1 LDFLAGS= -Qprof gen

PASS2 LDFLAGS= -QxAVX -Qprof use
EXTRA CXXLIBS= shlW64M.1lib

LDOUT= -Fe$Q@ -link /FORCE:MULTIPLE

410 .bwaves=peak=default:
OPTIMIZE= -QxAVX -Qipo -03 -Qprec-div- -Qansi-alias -Qopt-prefetch

FHEHARH AR

$ifdef %{smt-on}

copies=%{cores}

%if defined (%{LOG_CPU PER NODE}) && defined(%{NUM NUMA})

node= int ( (2*$SPECCOPYNUM) / $maxAffMaskNumBits) % $numaCount

hex=1<< ( (2*$SPECCOPYNUM) % S$maxAffMaskNumBits)

submit= C:\Perl64\bin\perl.exe -e "system(sprintf (gqg{start /b /wait /node %d /affinity %x %s}, (S$node), (Shex),
g{ Scommand }))"

%else

$warning "NUMA topology not set, check environment variables perhaps coreinfo availability"

submit= specperl -e "system sprintf gg{start /b /wait /affinity %x %s}, (1<<(2*$SPECCOPYNUM)), g{ S$command } "
%endif

$endif
FHEHHHH AR AR AR

416.gamess=peak=default:
basepeak=yes

433.milc=peak=default:
basepeak=yes

434 .zeusmp=peak=default:
OPTIMIZE= -Q0xAVX -Qipo -03 -Qprec-div- -Qansi-alias -Qopt-prefetch

FHEH AR H AR AR A

$ifdef ${smt-on}

copies=%{cores}

%if defined (%{LOG_CPU PER NODE}) && defined (%{NUM NUMA})

node= int ( (2*$SPECCOPYNUM) / S$maxAffMaskNumBits) % S$SnumaCount

hex=1<< ( (2*$SPECCOPYNUM) % S$maxAffMaskNumBits)

submit= C:\Perl64\bin\perl.exe -e "system(sprintf (gqg{start /b /wait /node %d /affinity %x %s}, (S$node), (Shex),
q{ S$command }))"

%else

$warning "NUMA topology not set, check environment variables perhaps coreinfo availability"

submit= specperl -e "system sprintf gg{start /b /wait /affinity %x %s}, (1<<(2*$SPECCOPYNUM)), g{ S$command } "
%endif

$endif
FHEH AR H AR AR AR R R

435.gromacs=peak=default:
basepeak=yes

436.cactusADM=peak=default:
basepeak=yes

437.leslie3d=peak=default:
OPTIMIZE= -QOxAVX -Qipo -03 -Qprec-div- -Qansi-alias -Qopt-prefetch
FHEFHHHH AR R R R R
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$ifdef %{smt-on}

copies=%{cores}

$if defined (%{LOG _CPU PER NODE}) && defined (%{NUM NUMA})

node= int ((2*$SPECCOPYNUM) / $maxAffMaskNumBits) % $numaCount

hex=1<< ((2*$SPECCOPYNUM) % SmaxAffMaskNumBits)

submit= C:\Perl64\bin\perl.exe -e "system(sprintf (qg{start /b /wait /node %d /affinity %x %s}, (S$node), (Shex),
q{ S$command }))"

%else

Swarning "NUMA topology not set, check environment variables perhaps coreinfo availability"

submit= specperl -e "system sprintf gg{start /b /wait /affinity %x %s}, (1<<(2*$SPECCOPYNUM)), g{ S$command } "
%endif

Sendif

FHEH AR H AR
444 .namd=peak=default:
OPTIMIZE= -Qipo -03 -Qprec-div- -Oa

447 .deallI=peak=default:
basepeak=yes

453 .povray=peak=default:
OPTIMIZE= -Qipo -03 -Qprec-div- -Qunroll4 -Qansi-alias

450.soplex=peak=default:
OPTIMIZE= -Qipo -03

FHEH A H AR R

$ifdef %{smt-on}

copies=%{cores}

%if defined (%{LOG CPU PER NODE}) && defined (%{NUM NUMA})

node= int ( (2*$SPECCOPYNUM) / $maxAffMaskNumBits) % $numaCount

hex=1<< ((2*$SPECCOPYNUM) % S$maxAffMaskNumBits)

submit= C:\Perl64\bin\perl.exe -e "system(sprintf (gqg{start /b /wait /node %d /affinity %x %s}, (S$node), (Shex),
g{ Scommand }))"

%else

$warning "NUMA topology not set, check environment variables perhaps coreinfo availability"

submit= specperl -e "system sprintf gg{start /b /wait /affinity %x %s}, (1<<(2*$SPECCOPYNUM)), g{ S$command } "
%endif

$endif

FHEF A H A A R R R
453 .povray=peak=default:
OPTIMIZE= -Qipo -03 -Qprec-div- -Qopt-prefetch

454 .calculix=peak=default:
basepeak=yes

459.GemsFDTD=peak=default:
OPTIMIZE= -Q0xAVX -Qipo -03 -Qprec-div- -Qansi-alias -Qopt-prefetch

FHEHHHH AR AR A R

$ifdef %{smt-on}

copies=%{cores}

%if defined (%{LOG_CPU PFR NODE}) && defined (%{NUM NUMA})

node= int ((2*$SPECCOPYNUM) / SmaxAffMaskNumBits) % $numaCount

hex=1<< ((2*$SPECCOPYNUM) % SmaxAffMaskNumBits)

submit= C:\Perl64\bin\perl.exe -e "system(sprintf (gqg{start /b /wait /node %d /affinity %x %s}, (S$node), (Shex),
g{ Scommand }))"

%else

$warning "NUMA topology not set, check environment variables perhaps coreinfo availability"

submit= specperl -e "system sprintf gg{start /b /wait /affinity %x %s}, (1<<(2*$SPECCOPYNUM)), g{ $command } "
%endif

$endif
FHEH AR H AR AR

465.tonto=peak=default:
OPTIMIZE= -Qipo -03 -Qprec-div- -Qunroll4 -Qauto
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470.1lbm=peak=default:
OPTIMIZE= -QxAVX -Qipo -03 -Qprec-div- -Qansi-alias -Qopt-prefetch
COPTIMIZE= -Qauto-i1p32

FHAHH A A R

$ifdef %{smt-on}

copies=%{cores}

%if defined (%{LOG_CPU PER NODE}) && defined (%{NUM NUMA})

node= int ((2*$SPECCOPYNUM) / SmaxAffMaskNumBits) % $numaCount

hex=1<< ((2*$SPECCOPYNUM) % SmaxAffMaskNumBits)

submit= C:\Perl64\bin\perl.exe -e "system(sprintf (gg{start /b /wait /node %d /affinity %x %s}, (Snode), (Shex),
q{ S$command }))"

%else

Swarning "NUMA topology not set, check environment variables perhaps coreinfo availability"

submit= specperl -e "system sprintf gg{start /b /wait /affinity %x %s}, (1<<(2*$SSPECCOPYNUM)), g{ Scommand } "
%endif

Sendif

5
481 .wrf=peak=default:
basepeak=yes

482 .sphinx3=peak=default:
basepeak=yes
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APPENDIX C - SPEC CPU2006 OUTPUT FILES

In this appendix, we present text of the output files from each of the SPEC CPU2006 runs.

AWS 2vCPU Windows SPECint_rate2006

Base Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate

400.perlbench 2 646 30.2 * 2 543 36.0 S
400.perlbench 2 646 30.2 S 2 542 36.0 S
400.perlbench 2 644 30.4 S 2 542 36.0 *
401.bzip2 2 784 24.6 * 2 771 25.0 S
401.bzip2 2 784 24.6 S 2 771 25.0 *
401.bzip2 2 785 24.6 S 2 769 25.0 S
403.gcc 2 418 38.6 S 2 395 40.8 *
403.gcc 2 411 39.2 S 2 395 40.8 S
403.gcc 2 417 38.6 * 2 392 41.0 S
429.mcf 2 306 59.6 S 2 306 59.6 S
429.mcf 2 309 59.0 S 2 309 59.0 S
429.mcf 2 308 59.4 * 2 308 59.4 *
445 .gobmk 2 735 28.6 S 2 700 30.0 *
445 .gobmk 2 736 28.6 * 2 700 30.0 S
445 . gobmk 2 736 28.6 S 2 700 30.0 S
456 . hmmer 2 338 55.2 S 2 273 68.4 S
456 . hmmer 2 340 54.8 S 2 273 68.4 *
456 . hmmer 2 339 55.2 * 2 273 68.4 S
458.sjeng 2 828 29.2 * 2 828 29.2 *
458.sjeng 2 828 29.2 S 2 818 29.6 S
458.sjeng 2 826 29.2 S 2 831 29.2 S
462.libguantum 2 153 272 S 2 147 282 S
462.libgquantum 2 152 272 S 2 147 282 *
462.libgquantum 2 152 272 * 2 147 282 S
464 .h264ref 2 877 50.4 S 2 849 52.2 S
464 .h264ref 2 876 50.6 S 2 847 52.2 *
464 .h264ref 2 876 50.6 * 2 844 52.4 S
471 .omnetpp 2 383 32.6 * 2 334 37.4 S
471 .omnetpp 2 386 32.4 S 2 339 36.8 *
471 .omnetpp 2 378 33.0 S 2 345 36.2 S
473.astar 2 522 27.0 S 2 463 30.4 *
473 .astar 2 519 27.0 * 2 462 30.4 S
473 .astar 2 518 27.0 S 2 465 30.2 S
483 .xalancbmk 2 254 54.4 5 2 254 54.4 5
483 .xalancbmk 2 255 54.0 S 2 255 54.0 S
483 .xalancbmk 2 255 54.2 * 2 255 54.2 *
400.perlbench 2 646 30.2 * 2 542 36.0 *
401 .bzip2 2 784 24.6 * 2 771 25.0 *
403.gcc 2 417 38.6 * 2 395 40.8 *
429.mcf 2 308 59.4 * 2 308 59.4 *
445 .gobmk 2 736 28.6 * 2 700 30.0 *
456 . hmmer 2 339 55.2 * 2 273 68.4 *
458.sjeng 2 828 29.2 * 2 828 29.2 *
462 .libquantum 2 152 272 * 2 147 282 *
464 .h264ref 2 876 50.6 * 2 847 52.2 *
471 .omnetpp 2 383 32.6 * 2 339 36.8 *
473 .astar 2 519 27.0 * 2 463 30.4 *
483 .xalancbmk 2 255 54.2 * 2 255 54.2 *
Est. SPECint (R) rate base2006 43.9

Est. SPECint rate2006 47.0
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AWS 4vCPU Windows SPECint_rate2006

Base Base Base Peak Peak Peak
Benchmarks Copies Run Time Rate Copies Run Time Rate
400.perlbench 4 650 60.0 * 4 545 71.6 *
400.perlbench 4 649 60.4 S 4 546 71.6 S
400.perlbench 4 651 60.0 S 4 544 72.0 S
401.bzip2 4 788 48.8 S 4 777 49.6 S
401.bzip2 4 790 48.8 S 4 778 49.6 *
401.bzip2 4 789 48.8 * 4 778 49.6 S
403.gcc 4 427 75.2 S 4 410 78.4 *
403.gcc 4 437 73.6 S 4 409 78.8 S
403.gcc 4 433 74.4 * 4 411 78.4 S
429 .mcf 4 321 114 * 4 321 114 *
429.mcf 4 320 114 S 4 320 114 S
429.mcf 4 326 112 S 4 326 112 S
445 .gobmk 4 740 56.8 S 4 702 59.6 S
445 .gobmk 4 739 56.8 S 4 703 59.6 S
445 .gobmk 4 739 56.8 * 4 702 59.6 *
456 .hmmer 4 340 110 S 4 273 137 S
456 .hmmer 4 341 110 * 4 273 137 *
456 .hmmer 4 341 110 S 4 273 136 S
458.sjeng 4 826 58.4 * 4 830 58.4 ~*
458.sjeng 4 828 58.4 S 4 825 58.8 S
458.sjeng 4 826 58.4 S 4 830 58.4 S
462.libgquantum 4 153 541 S 4 148 562 *
462.libguantum 4 153 540 S 4 148 562 S
462.libguantum 4 153 541 * 4 147 562 S
464 .h264ref 4 893 99.2 s 4 849 104 *
464 .h264ref 4 888 99.6 * 4 858 103 S
464 .h264ref 4 886 100 S 4 848 104 S
471 .omnetpp 4 439 56.8 S 4 391 64.0 S
471 .omnetpp 4 441 56.8 * 4 394 63.6 S
471 .omnetpp 4 443 56.4 S 4 394 63.6 *
473.astar 4 532 52.8 S 4 480 58.4 S
473 .astar 4 533 52.8 * 4 480 58.4 *
473 .astar 4 534 52.4 S 4 480 58.4 S
483.xalancbmk 4 260 106 S 4 260 106 S
483 .xalancbmk 4 261 106 S 4 261 106 S
483 .xalancbmk 4 261 106 * 4 261 106 *
400.perlbench 4 650 60.0 * 4 545 71.6 *
401.bzip2 4 789 48.8 * 4 778 49.6 *
403.gcc 4 433 74.4 * 4 410 78.4 *
429.mcf 4 321 114 * 4 321 114 *
445 .gobmk 4 739 56.8 * 4 702 59.6 *
456 .hmmer 4 341 110 * 4 273 137 *
458.sjeng 4 826 58.4 * 4 830 58.4 *
462.libquantum 4 153 541 * 4 148 562 *
464 .h264ref 4 888 99.6 * 4 849 104 *
471 .omnetpp 4 441 56.8 * 4 394 63.6 *
473 .astar 4 533 52.8 * 4 480 58.4 *
483 .xalancbmk 4 261 106 * 4 261 106 *
Est. SPECint (R)_rate base2006 85.6
Est. SPECint rate2006 91.6

AWS 2vCPU Windows SPECfp_rate2006

Base Base Base Peak Peak Peak
Benchmarks Copies Run Time Rate Copies Run Time Rate
410.bwaves 2 392 69.4 S 2 408 66.6 S
410.bwaves 2 395 68.8 S 2 402 67.6 *
410.bwaves 2 394 69.0 * 2 394 69.0 S
416.gamess 2 1229 31.8 S 2 1229 31.8 S
416.gamess 2 1232 31.8 S 2 1232 31.8 S
416.gamess 2 1230 31.8 * 2 1230 31.8 *
433.milc 2 286 64.2 * 2 286 64.2 *
433.milc 2 286 64.2 S 2 286 64.2 S
433.milc 2 286 64.0 S 2 286 64.0 S
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434 .zeusmp 2 376 48.4 S 2 429 42.4 S
434 .zeusmp 2 376 48.4 * 2 431 42.2 *
434 .zeusmp 2 378 48.2 S 2 432 42.2 S
435.gromacs 2 339 42.2 S 2 339 42.2 S
435.gromacs 2 335 42.6 S 2 335 42.6 S
435.gromacs 2 336 42.6 * 2 336 42.6 *
436.cactusADM 2 629 38.0 * 2 629 38.0 *
436.cactusADM 2 624 38.4 S 2 624 38.4 S
436.cactusADM 2 635 37.6 S 2 635 37.6 S
437.1leslie3d 2 509 37.0 S 2 518 36.4 *
437.leslie3d 2 510 36.8 * 2 517 36.4 S
437.leslie3d 2 517 36.4 S 2 518 36.4 S
444 .namd 2 636 25.2 S 2 620 25.8 S
444 .namd 2 636 25.2 * 2 621 25.8 *
444 .namd 2 636 25.2 S 2 622 25.8 S
447.dealll 2 418 54.6 S 2 418 54.6 S
447 .dealll 2 415 55.2 S 2 415 55.2 8
447 .dealll 2 415 55.0 * 2 415 55.0 *
450.soplex 2 376 44.4 S 2 368 45.4 S
450.soplex 2 375 44 .4 * 2 366 45.6 *
450.soplex 2 374 44.6 S 2 365 45.6 S
453 .povray 2 241 44.2 * 2 206 51.6 S
453 .povray 2 240 44.2 S 2 205 52.0 *
453.povray 2 241 44.2 S 2 204 52.0 S
454.calculix 2 342 48.2 S 2 342 48.2 S
454 .calculix 2 343 48.2 S 2 343 48.2 S
454 .calculix 2 342 48.2 * 2 342 48.2 *
459.GemsFDTD 2 663 32.0 S 2 480 44.2 *
459.GemsFDTD 2 662 32.0 s 2 486 43.8 S
459.GemsFEDTD 2 662 32.0 * 2 476 44.6 S
465.tonto 2 506 38.8 S 2 474 41.4 S
465.tonto 2 508 38.8 * 2 478 41.2 S
465.tonto 2 510 38.6 S 2 476 41.4 *
470.1bm 2 480 57.2 * 2 469 58.6 S
470.1bm 2 480 57.2 S 2 468 58.8 S
470.1bm 2 482 57.0 S 2 468 58.6 *
481 .wrf 2 328 68.2 S 2 328 68.2 S
481 .wrf 2 323 69.2 S 2 323 69.2 S
481 .wrf 2 325 68.6 * 2 325 68.6 *
482.sphinx3 2 728 53.6 S 2 728 53.6 S
482.sphinx3 2 728 53.6 * 2 728 53.6 *
482 .sphinx3 2 729 53.4 S 2 729 53.4 S
410.bwaves 2 394 69.0 * 2 402 67.6 *
416.gamess 2 1230 31.8 * 2 1230 31.8 *
433.milc 2 286 64.2 * 2 286 64.2 *
434 .zeusmp 2 376 48.4 * 2 431 42.2 *
435.gromacs 2 336 42.6 * 2 336 42.6 *
436.cactusADM 2 629 38.0 * 2 629 38.0 *
437.leslie3d 2 510 36.8 * 2 518 36.4 *
444 .namd 2 636 25.2 * 2 621 25.8 *
447 .dealll 2 415 55.0 * 2 415 55.0 *
450.soplex 2 375 44 .4 * 2 366 45.6 *
453 .povray 2 241 44 .2 * 2 205 52.0 *
454 .calculix 2 342 48.2 * 2 342 48.2 *
459.GemsFEDTD 2 662 32.0 * 2 480 44.2 *
465.tonto 2 508 38.8 * 2 476 41.4 ~*
470.1bm 2 480 57.2 * 2 468 58.6 *
481 .wrf 2 325 68.6 * 2 325 68.6 *
482 .sphinx3 2 728 53.6 * 2 728 53.6 *
Est. SPECfp(R)_rate base2006 45.2

Est. SPECfp rate2006 46.5

AWS 4vCPU Windows SPECfp_rate2006
Base Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate

410.bwaves 4 408 133 * 4 425 128 S
410.bwaves 4 418 130 S 4 419 130 *
410.bwaves 4 406 134 S 4 409 133 S
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416.gamess 4 1238 63.2 S 4 1238 63.2 S
416.gamess 4 1239 63.2 S 4 1239 63.2 S
416.gamess 4 1238 63.2 * 4 1238 63.2 *
433.milc 4 297 124 S 4 297 124 S
433.milc 4 297 124 * 4 297 124 *
433.milc 4 297 124 S 4 297 124 S
434 .zeusmp 4 387 94.0 * 4 440 82.8 S
434 .zeusmp 4 387 94.0 s 4 444 82.0 S
434 .zeusmp 4 386 94.4 S 4 444 82.0 *
435.gromacs 4 338 84.4 S 4 338 84.4 S
435.gromacs 4 340 84.0 * 4 340 84.0 *
435.gromacs 4 344 83.2 S 4 344 83.2 S
436.cactusADM 4 632 75.6 S 4 632 75.6 S
436.cactusADM 4 631 76.0 * 4 631 76.0 *
436.cactusADM 4 630 76.0 S 4 630 76.0 S
437.leslie3d 4 552 68.0 S 4 530 70.8 s
437.leslie3d 4 533 70.4 S 4 531 70.8 S
437.leslie3d 4 539 69.6 * 4 530 70.8 *
444 .namd 4 637 50.4 s 4 623 51.6 S
444 .namd 4 636 50.4 s 4 622 51.6 S
444 .namd 4 637 50.4 * 4 622 51.6 *
447 .dealll 4 421 109 S 4 421 109 S
447 .dealll 4 423 108 * 4 423 108 *
447 .dealll 4 425 108 S 4 425 108 S
450.soplex 4 427 78.0 S 4 421 79.2 S
450.soplex 4 425 78.4 S 4 421 79.2 *
450.soplex 4 426 78.4 * 4 421 79.2 S
453.povray 4 244 87.2 S 4 206 104  *
453 .povray 4 244 87.2 * 4 206 103 S
453 .povray 4 246 86.4 S 4 206 104 S
454 .calculix 4 347 95.2 S 4 347 95.2 S
454 .calculix 4 345 95.6 * 4 345 95.6 *
454 .calculix 4 343 96.0 S 4 343 96.0 S
459.GemsFDTD 4 686 62.0 * 4 488 86.8 S
459.GemsFDTD 4 687 62.0 s 4 497 85.2 S
459.GemsFDTD 4 681 62.4 S 4 494 86.0 *
465.tonto 4 520 75.6 S 4 484 81.2 S
465.tonto 4 514 76.4 S 4 487 80.8 s
465.tonto 4 519 76.0 * 4 485 81.2 *
470.1bm 4 489 112 S 4 476 116 S
470.1bm 4 489 112 * 4 477 115 S
470.1bm 4 490 112 S 4 4717 115 *
481 .wrf 4 340 132 S 4 340 132 S
481 .wrf 4 340 131 S 4 340 131 S
481 .wrf 4 340 131 * 4 340 131 *
482 .sphinx3 4 750 104 S 4 750 104 S
482 .sphinx3 4 748 104 S 4 748 104 S
482 .sphinx3 4 749 104 * 4 749 104 *
410.bwaves 4 408 133 * 4 419 130 *
416.gamess 4 1238 63.2 * 4 1238 63.2 *
433.milc 4 297 124 * 4 297 124 *
434 .zeusmp 4 387 94.0 * 4 444 82.0 *
435.gromacs 4 340 84.0 * 4 340 84.0 *
436.cactusADM 4 631 76.0 * 4 631 76.0 *
437.leslie3d 4 539 69.6 * 4 530 70.8 *
444 .namd 4 637 50.4 * 4 622 51.6 *
447.dealll 4 423 108 * 4 423 108 *
450.soplex 4 426 78.4 * 4 421 79.2 *
453 .povray 4 244 87.2 * 4 206 104 *
454 .calculix 4 345 95.6 * 4 345 95.6 *
459.GemsFDTD 4 686 62.0 * 4 494 86.0 *
465.tonto 4 519 76.0 * 4 485 81.2 *
470.1bm 4 489 112 * 4 477 115 *
481 .wrf 4 340 131 * 4 340 131 *
482 .sphinx3 4 749 104 * 4 749 104 *
Est. SPECfp(R) rate base2006 87.9

Est. SPECfp rate2006 90.4
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Azure 2vCPU Windows SPECint_rate2006

Base Base Base Peak Peak Peak
Benchmarks Copies Run Time Rate Copies Run Time Rate
400.perlbench 2 556 35.2 S 2 442 44.2 S
400.perlbench 2 552 35.4 * 2 440 44.4 S
400.perlbench 2 548 35.6 S 2 440 44 .4 *
401.bzip2 2 736 26.2 * 2 718 26.8 *
401.bzip2 2 732 26.4 S 2 719 26.8 S
401.bzip2 2 737 26.2 S 2 717 27.0 S
403.gcc 2 392 41.0 S 2 394 40.8 S
403.gcc 2 402 40.0 S 2 373 43.2 S
403.gcc 2 401 40.2 * 2 388 41.6 *
429.mcf 2 268 68.2 * 2 268 68.2 *
429.mcf 2 266 68.8 S 2 266 68.8 S
429.mcf 2 271 67.4 S 2 271 67.4 S
445 . gobmk 2 664 31.6 S 2 643 32.6 S
445 . gobmk 2 662 31.6 S 2 642 32.6 S
445 .gobmk 2 664 31.6 * 2 642 32.6 *
456 .hmmer 2 297 62.8 * 2 274 68.0 *
456 . hmmer 2 297 62.8 S 2 274 68.0 S
456 . hmmer 2 299 62.4 S 2 275 68.0 S
458.sjeng 2 761 31.8 S 2 755 32.0 *
458.sjeng 2 760 31.8 * 2 755 32.0 S
458.sjeng 2 756 32.0 S 2 755 32.0 S
462.libgquantum 2 117 354 S 2 112 370 S
462.libguantum 2 116 356 S 2 112 370 *
462.libguantum 2 117 354 * 2 112 369 S
464 .h264ref 2 697 63.6 S 2 694 63.8 S
464 .h264ref 2 701 63.2 S 2 682 64.8 S
464 .h264ref 2 699 63.2 * 2 685 64.6 *
471 .omnetpp 2 402 31.2 * 2 359 34.8 *
471 .omnetpp 2 406 30.8 S 2 359 34.8 S
471 .omnetpp 2 401 31.2 S 2 360 34.8 S
473.astar 2 483 29.0 S 2 431 32.6 S
473 .astar 2 484 29.0 * 2 430 32.6 *
473 .astar 2 485 29.0 S 2 429 32.6 S
483 .xalancbmk 2 251 55.0 S 2 251 55.0 S
483 .xalancbmk 2 239 57.8 * 2 239 57.8 *
483 .xalancbmk 2 238 58.2 S 2 238 58.2 S
400.perlbench 2 552 35.4 ~* 2 440 44.4 ~*
401.bzip2 2 736 26.2 * 2 718 26.8 *
403.gcc 2 401 40.2 * 2 388 41.6 *
429.mcf 2 268 68.2 * 2 268 68.2 *
445 . gobmk 2 664 31.6 * 2 642 32.6 *
456 . hmmer 2 297 62.8 * 2 274 68.0 *
458.sjeng 2 760 31.8 * 2 755 32.0 *
462.libquantum 2 117 354 * 2 112 370 *
464 .h264ref 2 699 63.2 * 2 685 64.6 *
471 .omnetpp 2 402 31.2 * 2 359 34.8 *
473 .astar 2 484 29.0 * 2 430 32.6 *
483 .xalancbmk 2 239 57.8 * 2 239 57.8 *
Est. SPECint (R)_rate base2006 48.9
Est. SPECint rate2006 51.8

Azure 4vCPU Windows SPECint_rate2006

Base Base Base Peak Peak Peak
Benchmarks Copies Run Time Rate Copies Run Time Rate
400.perlbench 4 567 68.8 S 4 453 86.4 S
400.perlbench 4 568 68.8 S 4 454 86.0 S
400.perlbench 4 567 68.8 * 4 454 86.0 *
401.bzip2 4 758 50.8 S 4 745 52.0 S
401.bzip2 4 758 50.8 * 4 749 51.6 S
401.bzip2 4 771 50.0 S 4 748 51.6 *
403.gcc 4 421 76.4 S 4 397 8l1.2 *
403.gcc 4 416 77.6 S 4 395 8l1.6 S
403.gcc 4 418 77.2 % 4 409 78.8 S
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429 .mcf 4 296 123 S 4 296 123 S
429 .mcf 4 303 120 S 4 303 120 S
429.mcf 4 301 121 * 4 301 121 *
445 .gobmk 4 672 62.4 S 4 654 64.0 *
445 .gobmk 4 673 62.4 S 4 654 64.0 S
445 .gobmk 4 672 62.4 * 4 656 64.0 S
456 . hmmer 4 302 124 * 4 280 133 S
456 .hmmer 4 302 124 S 4 278 134 S
456 . hmmer 4 300 124 S 4 279 134 *
458.sjeng 4 758 64.0 * 4 752 64.4 S
458.sjeng 4 765 63.2 S 4 753 64.4 *
458.sjeng 4 755 64.0 S 4 758 64.0 S
462.libquantum 4 120 692 * 4 115 723 S
462.libquantum 4 121 684 S 4 115 720 *
462.libgquantum 4 119 699 S 4 116 716 S
464 .h264ref 4 709 125 S 4 702 126 *
464 .h264ref 4 708 125 * 4 702 126 S
464 .h264ref 4 703 126 S 4 708 125 S
471 .omnetpp 4 430 58.0 S 4 387 64.4 S
471.omnetpp 4 435 57.6 * 4 388 64.4 *
471 .omnetpp 4 435 57.6 S 4 398 62.8 S
473.astar 4 512 54.8 S 4 467 60.0 S
473.astar 4 515 54.4 * 4 470 59.6 S
473.astar 4 515 54.4 S 4 468 60.0 *
483 .xalancbmk 4 273 101 S 4 273 101 S
483.xalancbmk 4 256 108 * 4 256 108 *
483.xalancbmk 4 256 108 S 4 256 108 S
400.perlbench 4 567 68.8 * 4 454 86.0 *
401.bzip2 4 758 50.8 * 4 748 51.6 *
403.gcc 4 418 77.2 * 4 397 8l.2 *
429.mcf 4 301 121 * 4 301 121 *
445 .gobmk 4 672 62.4 * 4 654 64.0 *
456 . hmmer 4 302 124 * 4 279 134 *
458.sjeng 4 758 64.0 * 4 753 64.4 *
462.libguantum 4 120 692 * 4 115 720 *
464 .h264ref 4 708 125 * 4 702 126 *
471 .omnetpp 4 435 57.6 * 4 388 64.4 *
473.astar 4 515 54.4 * 4 468 60.0 *
483 .xalancbmk 4 256 108 * 4 256 108 *
Est. SPECint (R)_rate base2006 93.9

Est. SPECint rate2006 99.2

Azure 2vCPU Windows SPECfp_rate2006
Base Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate

410.bwaves 2 367 74.2 S 2 359 75.6 S
410.bwaves 2 354 76.6 * 2 352 77.2 *
410.bwaves 2 349 78.0 S 2 351 77.4 S
416.gamess 2 955 41.0 * 2 955 41.0 *
416.gamess 2 958 40.8 S 2 958 40.8 S
416.gamess 2 953 41.0 S 2 953 41.0 S
433.milc 2 270 68.0 * 2 270 68.0 *
433.milc 2 270 68.0 S 2 270 68.0 S
433.milc 2 270 68.2 S 2 270 68.2 S
434.zeusmp 2 336 54.2 S 2 395 46.0 *
434.zeusmp 2 341 53.4 S 2 397 45.8 S
434 .zeusmp 2 338 53.8 * 2 393 46.4 S
435.gromacs 2 279 51.2 ~* 2 279 51.2 *
435.gromacs 2 280 51.0 S 2 280 51.0 S
435.gromacs 2 277 51.6 S 2 277 51.6 S
436.cactusADM 2 467 51.2 * 2 467 51.2 *
436.cactusADM 2 480 49.8 S 2 480 49.8 S
436.cactusADM 2 460 52.0 S 2 460 52.0 S
437.leslie3d 2 312 60.2 * 2 316 59.6 S
437.leslie3d 2 316 59.4 S 2 317 59.4 *
437.leslie3d 2 312 60.4 S 2 320 58.8 S
444 .namd 2 554 29.0 * 2 537 29.8 S
444 .namd 2 555 28.8 S 2 540 29.6 *
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444 .namd 2 551 29.2 S 2 541 29.6 S
447 .dealll 2 381 60.2 * 2 381 60.2 *
447 .dealll 2 383 59.8 S 2 383 59.8 S
447 .dealll 2 377 60.8 S 2 377 60.8 S
450.soplex 2 392 42.6 * 2 389 42.8 S
450.soplex 2 395 42.2 S 2 399 41.8 s
450.soplex 2 391 42.6 S 2 394 42.4 *
453 .povray 2 194 54.8 * 2 161 66.0 S
453 .povray 2 193 55.0 S 2 171 62.2 S
453 .povray 2 223 47.8 S 2 163 65.4 *
454 .calculix 2 289 57.0 S 2 289 57.0 S
454 .calculix 2 289 57.2 * 2 289 57.2 *
454 .calculix 2 287 57.4 S 2 287 57.4 S
459 .GemsFDTD 2 497 42.8 * 2 342 62.2 S
459.GemsFDTD 2 500 42.4 s 2 345 61.4 S
459.GemsFDTD 2 493 43.0 S 2 343 62.0 *
465.tonto 2 483 40.8 s 2 475 41.4 s
465.tonto 2 484 40.6 * 2 443 44 .4 *
465.tonto 2 519 38.0 S 2 430 45.8 S
470.1bm 2 302 91.0 S 2 273 101 *
470.1lbm 2 305 90.2 * 2 271 101 S
470.1bm 2 305 90.0 S 2 280 98.4 S
481 .wrf 2 291 76.8 * 2 291 76.8 *
481 .wrf 2 292 76.6 S 2 292 76.6 S
481 .wrf 2 290 77.0 S 2 290 77.0 S
482 .sphinx3 2 542 72.0 S 2 542 72.0 S
482 .sphinx3 2 547 71.2 S 2 547 71.2 S
482 .sphinx3 2 547 71.2 * 2 547 71.2 *
410.bwaves 2 354 76.6 * 2 352 77.2 %
416.gamess 2 955 41.0 * 2 955 41.0 *
433.milc 2 270 68.0 * 2 270 68.0 *
434 .zeusmp 2 338 53.8 * 2 395 46.0 *
435.gromacs 2 279 51.2 * 2 279 51.2 *
436.cactusADM 2 467 51.2 * 2 467 51.2 *
437.leslie3d 2 312 60.2 * 2 317 59.4 *
444 .namd 2 554 29.0 * 2 540 29.6 *
447 .dealll 2 381 60.2 * 2 381 60.2 *
450.soplex 2 392 42.6 * 2 394 42.4 ~*
453 .povray 2 194 54.8 * 2 163 65.4 *
454.calculix 2 289 57.2 * 2 289 57.2 *
459.GemsFDTD 2 497 42.8 * 2 343 62.0 *
465.tonto 2 484 40.6 * 2 443 44.4 *
470.1bm 2 305 90.2 * 2 273 101 *
481 .wrf 2 291 76.8 * 2 291 76.8 *
482 .sphinx3 2 547 71.2 * 2 547 71.2 *
Est. SPECfp(R) rate base2006 54.8
Est. SPECfp rate2006 56.8
Azure 4vCPU Windows SPECfp_rate2006
Base Base Base Peak Peak Peak
Benchmarks Copies Run Time Rate Copies Run Time Rate
410.bwaves 4 384 142 S 4 384 142 S
410.bwaves 4 378 144 S 4 382 142 *
410.bwaves 4 379 144 * 4 381 143 S
416.gamess 4 969 80.8 S 4 969 80.8 S
416.gamess 4 960 81.6 S 4 960 81.6 S
416.gamess 4 965 81.2 * 4 965 81.2 *
433.milc 4 292 126 * 4 292 126 *
433.milc 4 286 128 S 4 286 128 S
433.milc 4 294 125 S 4 294 125 S
434 .zeusmp 4 342 106 S 4 405 90.0 S
434 .zeusmp 4 345 106 S 4 398 91.2 S
434 .zeusmp 4 344 106 * 4 401 90.8 *
435.gromacs 4 284 101 * 4 284 101 *
435.gromacs 4 282 101 S 4 282 101 S
435.gromacs 4 284 101 S 4 284 101 S
436.cactusADM 4 524 91.2 S 4 524 91.2 S
436.cactusADM 4 526 90.8 S 4 526 90.8 S
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436.cactusADM 4 524 91.2 * 4 524 91.2 *
437.leslie3d 4 337 112 S 4 341 110 S
437.leslie3d 4 344 109 S 4 338 111 *
437.leslie3d 4 340 110 * 4 335 112 S
444 .namd 4 560 57.2 S 4 547 58.8 S
444 .namd 4 557 57.6 * 4 544 58.8 *
444 .namd 4 555 58.0 S 4 539 59.6 S
447 .dealll 4 385 119 S 4 385 119 S
447 .dealll 4 412 111 S 4 412 111 S
447 .dealll 4 391 117 * 4 391 117 *
450.soplex 4 430 77.6 S 4 428 78.0 *
450.soplex 4 428 78.0 S 4 428 78.0 S
450.soplex 4 429 78.0 * 4 421 79.2 S
453 .povray 4 195 109 * 4 168 127 S
453 .povray 4 209 102 S 4 160 133 S
453 .povray 4 195 109 S 4 160 133 *
454 .calculix 4 292 113 S 4 292 113 S
454 .calculix 4 296 112 S 4 296 112 S
454 .calculix 4 293 112 * 4 293 112 *
459.GemsFDTD 4 527 80.4 S 4 404 105 S
459.GemsFDTD 4 528 80.4 * 4 400 106 *
459.GemsFDTD 4 532 79.6 S 4 397 107 S
465.tonto 4 522 75.6 * 4 469 84.0 S
465.tonto 4 490 80.4 S 4 446 88.4 *
465.tonto 4 523 75.2 S 4 437 90.0 S
470.1bm 4 312 176 S 4 293 188 S
470.1bm 4 318 173 * 4 296 186 *
470.1bm 4 325 169 S 4 297 185 S
481 .wrf 4 309 145 * 4 309 145 *
481 .wrf 4 306 146 S 4 306 146 S
481 .wrf 4 309 145 S 4 309 145 S
482 .sphinx3 4 700 111 S 4 700 111 S
482 .sphinx3 4 715 109 * 4 715 109 *
482 .sphinx3 4 747 104 S 4 747 104 S
410.bwaves 4 379 144 * 4 382 142 *
416.gamess 4 965 81.2 * 4 965 81.2 *
433.milc 4 292 126 * 4 292 126 *
434 .zeusmp 4 344 106 * 4 401 90.8 *
435.gromacs 4 284 101 * 4 284 101 *
436.cactusADM 4 524 91.2 * 4 524 91.2 *
437.leslie3d 4 340 110 * 4 338 111 *
444 .namd 4 557 57.6 * 4 544 58.8 *
447 .dealll 4 391 117 * 4 391 117 *
450.soplex 4 429 78.0 * 4 428 78.0 *
453 .povray 4 195 109 * 4 160 133 *
454 .calculix 4 293 112 * 4 293 112 *
459.GemsFDTD 4 528 80.4 * 4 400 106 *
465.tonto 4 522 75.6 * 4 446 88.4 *
470.1bm 4 318 173 * 4 296 186 *
481 .wrf 4 309 145 * 4 309 145 *
482 .sphinx3 4 715 109 * 4 715 109 *
Est. SPECfp(R)_rate base2006 103
Est. SPECfp rate2006 107
vCloud Air 2vCPU Windows SPECint_rate2006

Base Base Base Peak Peak Peak
Benchmarks Copies Run Time Rate Copies Run Time Rate
400.perlbench 2 458 42.8 * 2 367 53.2 S
400.perlbench 2 457 42.8 S 2 366 53.4 *
400.perlbench 2 465 42.0 S 2 364 53.6 S
401.bzip2 2 606 31.8 * 2 589 32.8 *
401.bzip2 2 603 32.0 S 2 600 32.2 S
401.bzip2 2 614 31.4 S 2 588 32.8 S
403.gcc 2 342 47.0 S 2 316 51.0 S
403.gcc 2 330 48.8 S 2 331 48.6 S
403.gcc 2 331 48.6 * 2 321 50.2 *
429.mcf 2 255 71.6 S 2 255 71.6 S
429.mcf 2 236 77.2 * 2 236 77.2 %
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429.mcf 2 235 77.6 S 2 235 77.6 S
445 .gobmk 2 554 37.8 * 2 536 39.2 *
445 .gobmk 2 553 38.0 S 2 537 39.0 s
445 .gobmk 2 555 37.8 S 2 534 39.2 S
456.hmmer 2 236 79.0 S 2 212 88.0 *
456.hmmer 2 235 79.2 * 2 212 87.8 S
456 . hmmer 2 234 79.6 S 2 212 88.0 S
458.sjeng 2 625 38.8 S 2 633 38.2 *
458.sjeng 2 627 38.6 * 2 635 38.2 S
458.sjeng 2 628 38.6 S 2 632 38.2 S
462.1libquantum 2 96.3 430 S 2 92.7 447 S
462.1libquantum 2 95.7 433 S 2 92.6 448 S
462.libguantum 2 95.8 433 * 2 92.6 448 *
464.h264ref 2 562 78.6 * 2 547 80.8 *
464 .h264ref 2 562 78.8 S 2 549 80.6 S
464 .h264ref 2 565 78.4 S 2 547 81.0 S
471 .omnetpp 2 359 34.8 S 2 325 38.4 S
471 .omnetpp 2 391 32.0 S 2 321 38.8 S
471.omnetpp 2 360 34.8 * 2 324 38.6 *
473.astar 2 400 35.0 S 2 368 38.2 S
473 .astar 2 408 34.4 S 2 363 38.8 S
473.astar 2 405 34.6 * 2 368 38.2 *
483.xalancbmk 2 200 68.8 * 2 200 68.8 *
483.xalancbmk 2 201 68.8 S 2 201 68.8 S
483.xalancbmk 2 198 69.6 S 2 198 69.6 S
400.perlbench 2 458 42.8 * 2 366 53.4 *
401.bzip2 2 606 31.8 * 2 589 32.8 *
403.gcc 2 331 48.6 * 2 321 50.2 *
429 .mcf 2 236 77.2 % 2 236 77.2 %
445 .gobmk 2 554 37.8 * 2 536 39.2 *
456 . hmmer 2 235 79.2 * 2 212 88.0 *
458.sjeng 2 627 38.6 * 2 633 38.2 *
462 .libquantum 2 95.8 433 * 2 92.6 448 *
464 .h264ref 2 562 78.6 * 2 547 80.8 *
471 .omnetpp 2 360 34.8 * 2 324 38.6 *
473.astar 2 405 34.6 * 2 368 38.2 *
483 .xalancbmk 2 200 68.8 * 2 200 68.8 *
Est. SPECint (R)_ rate base2006 58.7
Est. SPECint rate2006 62.1
vCloud Air 4vCPU Windows SPECint_rate2006
Base Base Base Peak Peak Peak
Benchmarks Copies Run Time Rate Copies Run Time Rate
400.perlbench 4 462 84.4 S 4 375 104 S
400.perlbench 4 464 84.4 * 4 374 104 S
400.perlbench 4 469 83.2 S 4 375 104 *
401.bzip2 4 611 63.2 S 4 624 62.0 *
401.bzip2 4 623 62.0 * 4 630 61.2 S
401.bzip2 4 625 61.6 S 4 611 63.2 S
403.gcc 4 364 88.4 S 4 357 90.0 S
403.gcc 4 364 88.4 * 4 366 88.0 S
403.gcc 4 370 86.8 S 4 359 89.6 *
429 .mcf 4 257 142 S 4 257 142 S
429 .mcf 4 259 141 S 4 259 141 S
429 .mcf 4 258 142 * 4 258 142 *
445 .gobmk 4 554 75.6 S 4 566 74.0 S
445 .gobmk 4 557 75.2 S 4 537 78.0 S
445 .gobmk 4 555 75.6 * 4 539 78.0 *
456 .hmmer 4 236 158 S 4 213 175 S
456 .hmmer 4 235 159 * 4 212 176 *
456 .hmmer 4 235 159 S 4 212 176 S
458.sjeng 4 640 75.6 S 4 640 75.6 S
458.sjeng 4 630 76.8 * 4 635 76.0 S
458.sjeng 4 627 77.2°8 4 639 75.6 *
462 .libquantum 4 97.1 854 S 4 94.2 880 S
462 .libquantum 4 96.8 856 S 4 93.4 887 S
462.libquantum 4 97.0 854 * 4 93.5 886 *
464 .h264ref 4 563 157 * 4 549 161 *
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464 .h264ref 4 563 157 S 4 551 161 S
464 .h264ref 4 564 157 S 4 549 161 S
471.omnetpp 4 384 65.2 S 4 355 70.4 S
471.omnetpp 4 392 64.0 S 4 349 71.6 S
471 .omnetpp 4 390 64.0 * 4 350 71.6 *
473 .astar 4 424 66.0 S 4 396 70.8 *
473.astar 4 451 62.4 S 4 412 68.0 S
473.astar 4 434 64.8 * 4 390 72.0 s
483 .xalancbmk 4 209 132 S 4 209 132 S
483 .xalancbmk 4 212 130 * 4 212 130 *
483 .xalancbmk 4 216 128 S 4 216 128 S
400.perlbench 4 464 84.4 * 4 375 104 *
401.bzip2 4 623 62.0 * 4 624 62.0 *
403.gcc 4 364 88.4 * 4 359 89.6 *
429.mcf 4 258 142 * 4 258 142 *
445 .gobmk 4 555 75.6 * 4 539 78.0 *
456 .hmmer 4 235 159 * 4 212 176 *
458.sjeng 4 630 76.8 * 4 639 75.6 *
462.libgquantum 4 97.0 854 * 4 93.5 886 *
464 .h264ref 4 563 157 * 4 549 161 *
471.omnetpp 4 390 64.0 * 4 350 71.6 *
473.astar 4 434 64.8 * 4 396 70.8 *
483 .xalancbmk 4 212 130 * 4 212 130 *
Est. SPECint (R) rate base2006 113
Est. SPECint rate2006 119
vCloud Air 2vCPU Windows SPECfp_rate2006

Base Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate
410.bwaves 2 258 106 S 2 268 101 *
410.bwaves 2 261 104 S 2 286 95.0 S
410.bwaves 2 259 105 * 2 263 103 S
416.gamess 2 780 50.2 * 2 780 50.2 *
416.gamess 2 780 50.2 s 2 780 50.2 8
416.gamess 2 784 50.0 s 2 784 50.0 s
433.milc 2 234 78.4 * 2 234 78.4 *
433.milc 2 236 77.8 S 2 236 77.8 S
433.milc 2 233 78.6 S 2 233 78.6 S
434 .zeusmp 2 281 64.8 * 2 321 56.6 S
434 .zeusmp 2 281 64.8 S 2 319 57.2 *
434 .zeusmp 2 280 65.0 S 2 318 57.4 S
435.gromacs 2 235 60.8 S 2 235 60.8 S
435.gromacs 2 234 61.2 * 2 234 61.2 *
435.gromacs 2 232 61.4 S 2 232 61.4 S
436.cactusADM 2 392 61.0 S 2 392 61.0 S
436.cactusADM 2 415 57.6 * 2 415 57.6 *
436.cactusADM 2 416 57.4 S 2 416 57.4 S
437.leslie3d 2 259 72.6 * 2 262 71.8 *
437.leslie3d 2 261 72.0 S 2 263 71.4 S
437.leslie3d 2 255 73.6 S 2 260 72.2°8
444 .namd 2 460 34.8 S 2 446 36.0 *
444 .namd 2 460 35.0 * 2 445 36.0 S
444 .namd 2 458 35.0 S 2 447 35.8 S
447.dealll 2 308 74.2 * 2 308 74.2 *
447 .dealll 2 309 74.2 S 2 309 74.2 S
447 .dealll 2 305 75.0 S 2 305 75.0 S
450.soplex 2 324 51.4 ~* 2 319 52.4 ~*
450.soplex 2 330 50.6 S 2 320 52.0 S
450.soplex 2 320 52.0 S 2 316 52.8 S
453.povray 2 160 66.6 * 2 133 80.0 *
453 .povray 2 161 66.0 S 2 134 79.6 S
453 .povray 2 159 66.8 S 2 133 80.2 S
454 .calculix 2 246 67.2 * 2 246 67.2 *
454 .calculix 2 247 66.8 S 2 247 66.8 S
454 .calculix 2 246 67.2 S 2 246 67.2 S
459.GemsFDTD 2 450 47.2 * 2 321 66.2 S
459.GemsEFDTD 2 451 47.0 S 2 319 66.4 S
459.GemsEFDTD 2 448 47.4 S 2 320 66.4 *
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465.tonto 2 394 50.0 * 2 356 55.4 S
465.tonto 2 392 50.2 s 2 359 54.8 S
465.tonto 2 411 48.0 S 2 358 55.0 *
470.1bm 2 280 98.2 * 2 250 110 S
470.1bm 2 282 97.6 S 2 251 110 *
470.1bm 2 274 100 S 2 254 108 S
481.wrf 2 241 92.6 * 2 241 92.6 *
481.wrf 2 242 92.4 S 2 242 92.4 S
481 .wrf 2 239 93.4 S 2 239 93.4 S
482 .sphinx3 2 556 70.0 S 2 556 70.0 S
482.sphinx3 2 553 70.6 S 2 553 70.6 S
482 .sphinx3 2 554 70.4 * 2 554 70.4 *
410.bwaves 2 259 105 * 2 268 101 *
416.gamess 2 780 50.2 * 2 780 50.2 *
433.milc 2 234 78.4 * 2 234 78.4 *
434 .zeusmp 2 281 64.8 * 2 319 57.2 *
435.gromacs 2 234 61.2 * 2 234 61.2 *
436.cactusADM 2 415 57.6 * 2 415 57.6 *
437.leslie3d 2 259 12.6 * 2 262 71.8 *
444 .namd 2 460 35.0 * 2 446 36.0 *
447 .dealll 2 308 74.2 * 2 308 74.2 *
450.soplex 2 324 51.4 ~* 2 319 52.4 *
453.povray 2 160 66.6 * 2 133 80.0 *
454.calculix 2 246 67.2 * 2 246 67.2 *
459.GemsFDTD 2 450 47.2 * 2 320 66.4 *
465.tonto 2 394 50.0 * 2 358 55.0 *
470.1bm 2 280 98.2 * 2 251 110 *
481.wrf 2 241 92.6 * 2 241 92.6 *
482 .sphinx3 2 554 70.4 * 2 554 70.4 *
Est. SPECfp(R)_rate base2006 64.8
Est. SPECfp rate2006 67.1
vCloud Air 4vCPU Windows SPECfp_rate2006
Base Base Base Peak Peak Peak
Benchmarks Copies Run Time Rate Copies Run Time Rate
410.bwaves 4 280 194 S 4 286 190 *
410.bwaves 4 282 193 S 4 284 191 S
410.bwaves 4 281 193 * 4 289 188 S
416.gamess 4 776 101 S 4 776 101 S
416.gamess 4 781 100 * 4 781 100 *
416.gamess 4 781 100 S 4 781 100 S
433.milc 4 264 139 S 4 264 139 S
433.milc 4 262 140 * 4 262 140 *
433.milc 4 262 140 S 4 262 140 S
434 .zeusmp 4 282 129 * 4 321 113 S
434 .zeusmp 4 285 128 S 4 324 112 S
434 .zeusmp 4 280 130 S 4 323 113 *
435.gromacs 4 233 122 * 4 233 122 *
435.gromacs 4 231 124 S 4 231 124 S
435.gromacs 4 234 122 S 4 234 122 S
436.cactusADM 4 446 107 S 4 446 107 S
436.cactusADM 4 447 107 * 4 447 107 *
436.cactusADM 4 459 104 S 4 459 104 S
437.leslie3d 4 288 131 S 4 297 126 S
437.leslie3d 4 289 130 S 4 291 129 S
437.leslie3d 4 288 130 * 4 295 127 *
444 .namd 4 456 70.4 S 4 440 72.8 S
444 .namd 4 452 71.2°S 4 449 71.6 S
444 .namd 4 452 70.8 * 4 441 72.8 *
447.dealll 4 304 151 S 4 304 151 S
447 .dealll 4 307 149 S 4 307 149 S
447 .dealll 4 305 150 * 4 305 150 *
450.soplex 4 358 93.2 S 4 351 95.2 *
450.soplex 4 354 94.4 S 4 350 95.2 S
450.soplex 4 355 94.0 * 4 352 94.8 S
453.povray 4 157 136 S 4 136 157 *
453.povray 4 160 133 * 4 137 155 S
453 .povray 4 163 131 S 4 133 160 S
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454 .calculix 4 245 134 * 4 245 134 *
454 .calculix 4 252 131 S 4 252 131 S
454 .calculix 4 244 136 S 4 244 136 S
459.GemsFDTD 4 473 89.6 S 4 372 114 S
459.GemsFDTD 4 473 89.6 * 4 365 116 *
459.GemsFDTD 4 475 89.2 S 4 365 116 S
465.tonto 4 422 93.2 s 4 375 105 *
465.tonto 4 416 94.8 s 4 389 101 S
465.tonto 4 419 94.0 * 4 371 106 S
470.1bm 4 285 193 S 4 271 203 *
470.1bm 4 288 191 * 4 270 204 S
470.1bm 4 290 189 S 4 274 201 S
481 .wrf 4 252 178 S 4 252 178 S
481 .wrf 4 253 176 S 4 253 176 S
481.wrf 4 253 177 * 4 253 177 *
482 .sphinx3 4 615 127 S 4 615 127 S
482 .sphinx3 4 614 127 * 4 614 127 *
482 .sphinx3 4 612 127 S 4 612 127 S
410.bwaves 4 281 193 * 4 286 190 *
416.gamess 4 781 100 * 4 781 100 *
433.milc 4 262 140 * 4 262 140 *
434.zeusmp 4 282 129 * 4 323 113 *
435.gromacs 4 233 122 * 4 233 122 *
436.cactusADM 4 447 107 * 4 447 107 *
437.leslie3d 4 288 130 * 4 295 127 *
444 .namd 4 452 70.8 * 4 441 72.8 *
447.dealll 4 305 150 * 4 305 150 *
450.soplex 4 355 94.0 * 4 351 95.2 *
453.povray 4 160 133 * 4 136 157 *
454 .calculix 4 245 134 * 4 245 134 *
459.GemsFDTD 4 473 89.6 * 4 365 116 *
465.tonto 4 419 94.0 * 4 375 105 *
470.1bm 4 288 191 * 4 271 203 *
481.wrf 4 253 177 * 4 253 177 *
482 .sphinx3 4 614 127 * 4 614 127 *
Est. SPECfp(R) rate base2006 124
Est. SPECfp rate2006 127
AWS 2vCPU Linux SPECint_rate2006

Base Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate
400.perlbench 2 625 31.3 * 2 625 31.3 *
400.perlbench 2 657 29.8 S 2 657 29.8 S
400.perlbench 2 616 31.7 S 2 616 31.7 S
401.bzip2 2 875 22.1 * 2 875 22.1 *
401.bzip2 2 936 20.6 S 2 936 20.6 S
401.bzip2 2 872 22.1 8 2 872 22.1 8
403.gcc 2 424 37.9 * 2 424 37.9 *
403.gcc 2 430 37.4 S 2 430 37.4 S
403.gcc 2 414 38.9 S 2 414 38.9 S
429.mcf 2 275 66.3 S 2 275 66.3 S
429.mcf 2 278 65.5 * 2 278 65.5 *
429.mcf 2 280 65.1 S 2 280 65.1 S
445 .gobmk 2 793 26.5 * 2 793 26.5 *
445 .gobmk 2 807 26.0 S 2 807 26.0 S
445 .gobmk 2 790 26.6 S 2 790 26.6 S
456.hmmer 2 906 20.6 S 2 906 20.6 S
456.hmmer 2 932 20.0 S 2 932 20.0 S
456 .hmmer 2 907 20.6 * 2 907 20.6 *
458.sjeng 2 884 27.4 S 2 884 27.4 S
458.sjeng 2 913 26.5 S 2 913 26.5 S
458.sjeng 2 891 27.2 % 2 891 27.2 %
462.libgquantum 2 715 58.0 * 2 715 58.0 *
462 .libgquantum 2 738 56.1 S 2 738 56.1 S
462 .libquantum 2 712 58.2 S 2 712 58.2 S
464.h264ref 2 1136 38.9 * 2 1136 38.9 *
464 .h264ref 2 1159 38.2 S 2 1159 38.2 S
464 .h264ref 2 1102 40.2 S 2 1102 40.2 S
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471 .omnetpp 2 406 30.8 * 2 406 30.8 *
471 .omnetpp 2 423 29.6 S 2 423 29.6 S
471 .omnetpp 2 393 31.8 S 2 393 31.8 S
473.astar 2 646 21.7 S 2 646 21.7 S
473 .astar 2 637 22.0 * 2 637 22.0 *
473 .astar 2 632 22.2°8 2 632 22.2° 8
483.xalancbmk 2 374 36.9 S 2 374 36.9 S
483 .xalancbmk 2 348 39.6 S 2 348 39.6 S
483 .xalancbmk 2 350 39.5 * 2 350 39.5 *
400.perlbench 2 625 31.3 * 2 625 31.3 *
401.bzip2 2 875 22.1 * 2 875 22.1 *
403.gcc 2 424 37.9 * 2 424 37.9 *
429.mcf 2 278 65.5 * 2 278 65.5 *
445 .gobmk 2 793 26.5 * 2 793 26.5 *
456 . hmmer 2 907 20.6 * 2 907 20.6 *
458.sjeng 2 891 27.2 * 2 891 27.2 *
462.libguantum 2 715 58.0 * 2 715 58.0 *
464 .h264ref 2 1136 38.9 * 2 1136 38.9 *
471.omnetpp 2 406 30.8 * 2 406 30.8 *
473 .astar 2 637 22.0 * 2 637 22.0 *
483 .xalancbmk 2 350 39.5 * 2 350 39.5 *
SPECint (R) rate base2006 32.8

SPECint rate2006 32.8

AWS 4vCPU Linux SPECint_rate2006
Base Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate

400.perlbench 4 623 62.7 S 4 623 62.7 S
400.perlbench 4 626 62.4 * 4 626 62.4 *
400.perlbench 4 627 62.4 S 4 627 62.4 S
401.bzip2 4 891 43.3 S 4 891 43.3 S
401.bzip2 4 882 43.8 S 4 882 43.8 S
401.bzip2 4 885 43.6 * 4 885 43.6 *
403.gcc 4 440 73.1 8 4 440 73.1 8
403.gcc 4 442 72.9 S 4 442 72.9 S
403.gcc 4 442 72.9 * 4 442 72.9 *
429 .mcf 4 301 121 S 4 301 121 S
429 .mcf 4 293 124 * 4 293 124 *
429 .mcf 4 292 125 S 4 292 125 S
445 .gobmk 4 795 52.8 S 4 795 52.8 S
445 .gobmk 4 791 53.0 S 4 791 53.0 S
445 .gobmk 4 792 53.0 * 4 792 53.0 *
456 .hmmer 4 906 41.2 S 4 906 41.2 S
456 .hmmer 4 911 41.0 S 4 911 41.0 S
456 .hmmer 4 907 41.2 ~* 4 907 41.2 ~*
458.sjeng 4 893 54.2 * 4 893 54.2 *
458.sjeng 4 893 54.2 S 4 893 54.2 S
458.sjeng 4 900 53.8 S 4 900 53.8 S
462 .libquantum 4 733 113 S 4 733 113 S
462.libquantum 4 731 113 S 4 731 113 S
462.libquantum 4 732 113 * 4 732 113 *
464 .h264ref 4 1104 80.1 S 4 1104 80.1 S
464 .h264ref 4 1112 79.6 * 4 1112 79.6 *
464 .h264ref 4 1127 78.6 S 4 1127 78.6 S
471.omnetpp 4 493 50.7 S 4 493 50.7 S
471.omnetpp 4 492 50.8 * 4 492 50.8 *
471 .omnetpp 4 491 51.0 S 4 491 51.0 S
473 .astar 4 693 40.5 S 4 693 40.5 S
473.astar 4 692 40.6 S 4 692 40.6 S
473.astar 4 693 40.5 * 4 693 40.5 *
483.xalancbmk 4 391 70.6 S 4 391 70.6 S
483 .xalancbmk 4 385 71.6 S 4 385 71.6 S
483 .xalancbmk 4 387 71.2 * 4 387 71.2 *
400.perlbench 4 626 62.4 * 4 626 62.4 *
401.bzip2 4 885 43.6 * 4 885 43.6 *
403.gcc 4 442 72.9 * 4 442 72.9 *
429 .mcf 4 293 124 * 4 293 124 *
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445 .gobmk 4 792 53.0 * 4 792 53.0 *
456.hmmer 4 907 41.2 * 4 907 41.2 *
458.sjeng 4 893 54.2 * 4 893 54.2 *
462.libquantum 4 732 113 * 4 732 113 *
464 .h264ref 4 1112 79.6 * 4 1112 79.6 *
471 .omnetpp 4 492 50.8 * 4 492 50.8 *
473.astar 4 693 40.5 * 4 693 40.5 *
483 .xalancbmk 4 387 71.2 % 4 387 71.2 %
SPECint (R) _rate base2006 62.9

SPECint rate2006 62.9

AWS 2vCPU Linux SPECfp_rate2006
Base Base Base Peak Peak Peak
Benchmarks Copies Run Time Rate Copies Run Time Rate
410.bwaves 2 925 29.4 S 2 925 29.4 S
410.bwaves 2 921 29.5 s 2 921 29.5 s
410.bwaves 2 922 29.5 * 2 922 29.5 *
416.gamess 2 1370 28.6 S 2 1370 28.6 S
416.gamess 2 1370 28.6 * 2 1370 28.6 *
416.gamess 2 1362 28.7 s 2 1362 28.7 s
433.milc 2 608 30.2 s 2 608 30.2 S
433.milc 2 603 30.5 * 2 603 30.5 *
433.milc 2 601 30.6 S 2 601 30.6 S
434 .zeusmp 2 623 29.2 s 2 623 29.2 s
434 .zeusmp 2 618 29.4 * 2 618 29.4 *
434 .zeusmp 2 616 29.6 S 2 616 29.6 S
435.gromacs 2 645 22.2 S 2 645 22.2 S
435.gromacs 2 642 22.2 * 2 642 22.2 *
435.gromacs 2 641 22.3 S 2 641 22.3 S
436.cactusADM 2 1040 23.0 s 2 1040 23.0 s
436.cactusADM 2 1022 23.4 * 2 1022 23.4 *
436.cactusADM 2 1018 23.5 8 2 1018 23.5 8
437.leslie3d 2 588 32.0 * 2 588 32.0 *
437.leslie3d 2 538 35.0 s 2 538 35.0 s
437.leslie3d 2 588 31.9 8 2 588 31.9 S
444 .namd 2 696 23.1 8 2 696 23.1 S
444 .namd 2 690 23.2 s 2 690 23.2 s
444 .namd 2 690 23.2 * 2 690 23.2 *
447 .dealll 2 476 48.1 S 2 476 48.1 S
447 .dealll 2 477 48.0 S 2 477 48.0 S
447 .dealll 2 476 48.1 ~* 2 476 48.1 *
450.soplex 2 332 50.3 S 2 332 50.3 S
450.soplex 2 333 50.1 s 2 333 50.1 s
450.soplex 2 332 50.2 * 2 332 50.2 *
453 .povray 2 294 36.2 S 2 294 36.2 S
453 .povray 2 292 36.4 S 2 292 36.4 S
453.povray 2 292 36.4 * 2 292 36.4 *
454 .calculix 2 717 23.0 S 2 717 23.0 S
454.calculix 2 751 22.0 S 2 751 22.0 S
454.calculix 2 748 22.1 * 2 748 22.1 *
459.GemsEFDTD 2 678 31.3 S 2 678 31.3 S
459.GemsEFDTD 2 679 31.2 * 2 679 31.2 *
459.GemsFDTD 2 679 31.2 s 2 679 31.2 s
465.tonto 2 749 26.3 S 2 749 26.3 S
465.tonto 2 751 26.2 * 2 751 26.2 *
465.tonto 2 760 25.9 8 2 760 25.9 8
470.1bm 2 568 48.4 S 2 568 48.4 S
470.1bm 2 567 48.5 * 2 567 48.5 *
470.1bm 2 567 48.5 S 2 567 48.5 S
481.wrf 2 779 28.7 * 2 779 28.7 *
481.wrf 2 780 28.6 S 2 780 28.6 S
481.wrf 2 779 28.7 S 2 779 28.7 S
482 .sphinx3 2 977 39.9 S 2 977 39.9 S
482 .sphinx3 2 979 39.8 S 2 979 39.8 S
482 .sphinx3 2 978 39.9 * 2 978 39.9 *
410.bwaves 2 922 29.5 * 2 922 29.5
416.gamess 2 1370 28.6 * 2 1370 28.6 *
433.milc 2 603 30.5 * 2 603 30.5 *
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29.4 *
22.2 *
23.4 *
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23.2 *
48.1 *
50.2 *
36.4 *
22.1 *
31.2 *
26.2 *
48.5 *
28.7 *
39.9 *
31.2
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58.4 *
58.4 S
58.4 S
57.6 *
57.7 S
57.6 S
57.4 S
57.4 *
57.6 S
57.9 S
57.8 S
57.9 *
44.5 S
44.4 S
44.5 *
45.2 *
45.1 S
45.4 S
62.7 S
62.5 S
62.6 *
46.2 S
46.2 *
46.4 S
94.7 S
94.9 *
95.1 S
85.3 S
83.7 S
84.1 *
72.2 S
72.2 *
72.3 S
44.0 *
43.7 S
44.1 S
59.9 S
59.5 S
59.6 *
52.1 ~*
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91.9 S
92.2 *
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56.7 *
56.7 S
56.7 S
77.6 S
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482.sphinx3 4 1002 77.8 4 1002 77.8 *
482 .sphinx3 4 998 78.1 4 998 78.1 S
410.bwaves 4 930 58.4 * 4 930 58.4 *
416.gamess 4 1359 57.6 * 4 1359 57.6 *
433.milc 4 639 57.4 * 4 639 57.4 *
434 .zeusmp 4 629 57.9 * 4 629 57.9 *
435.gromacs 4 642 44.5 * 4 642 44.5 *
436.cactusADM 4 1058 45.2 * 4 1058 45.2 *
437.1leslie3d 4 601 62.6 * 4 601 62.6 *
444 .namd 4 694 46.2 * 4 694 46.2 *
447 .dealll 4 482 94.9 * 4 482 94.9 *
450.soplex 4 397 84.1 * 4 397 84.1 *
453 .povray 4 295 72.2 % 4 295 72.2 *
454 .calculix 4 751 44.0 * 4 751 44.0 *
459.GemsFDTD 4 712 59.6 * 4 712 59.6 *
465.tonto 4 755 52.1 * 4 755 52.1 *
470.1bm 4 596 92.2 * 4 596 92.2 *
481 .wrf 4 788 56.7 * 4 788 56.7 *
482 .sphinx3 4 1002 77.8 * 4 1002 77.8 *
SPECfp (R) rate base2006 60.7
SPECfp_rate2006 60.7
Azure 2vCPU Linux SPECint_rate2006
Base Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate

400.perlbench 2 528 37.0 S 2 528 37.0 8
400.perlbench 2 528 37.0 * 2 528 37.0 *
400.perlbench 2 530 36.9 S 2 530 36.9 S
401.bzip2 2 792 24.4 ~* 2 792 24.4 ~*
401.bzip2 2 792 24.4 8 2 792 24.4 8
401.bzip2 2 789 24.5 8 2 789 24.5 8
403.gcc 2 389 41.4 s 2 389 41.4 s
403.gcc 2 389 41.3 * 2 389 41.3 *
403.gcc 2 393 41.0 S 2 393 41.0 s
429 .mcf 2 316 57.8 S 2 316 57.8 S
429.mcf 2 319 57.2 S 2 319 57.2 S
429.mcf 2 319 57.2 * 2 319 57.2 *
445 .gobmk 2 701 29.9 8 2 701 29.9 8
445 .gobmk 2 705 29.8 * 2 705 29.8 *
445.gobmk 2 706 29.7 s 2 706 29.7 s
456 . hmmer 2 687 27.2 S 2 687 27.2 S
456 .hmmer 2 689 27.1 8 2 689 27.1 8
456 .hmmer 2 688 27.1 * 2 688 27.1 *
458.sjeng 2 772 31.3 S 2 772 31.3 S
458.sjeng 2 774 31.2 S 2 774 31.2 S
458.sjeng 2 773 31.3 * 2 773 31.3 *
462.libquantum 2 627 66.1 S 2 627 66.1 S
462 .libquantum 2 628 66.0 S 2 628 66.0 S
462 .libquantum 2 628 66.0 * 2 628 66.0 *
464 .h264ref 2 924 47.9 8 2 924 47.9 S
464 .h264ref 2 922 48.0 S 2 922 48.0 S
464 .h264ref 2 923 47.9 * 2 923 47.9 *
471 .omnetpp 2 435 28.7 S 2 435 28.7 S
471 .omnetpp 2 435 28.8 * 2 435 28.8 *
471.omnetpp 2 434 28.8 S 2 434 28.8 S
473.astar 2 612 22.9 8 2 612 22.9 8
473 .astar 2 612 22.9 * 2 612 22.9 *
473.astar 2 609 23.0 s 2 609 23.0 s
483 .xalancbmk 2 358 38.6 * 2 358 38.6 *
483 .xalancbmk 2 366 37.7 S 2 366 37.7 S
483 .xalancbmk 2 354 39.0 S 2 354 39.0 S
400.perlbench 2 528 37.0 * 2 528 37.0 *
401.bzip2 2 792 24.4 * 2 792 24.4 *
403.gcc 2 389 41.3 * 2 389 41.3 *
429.mcf 2 319 57.2 * 2 319 57.2 *
445 .gobmk 2 705 29.8 * 2 705 29.8 *
456 .hmmer 2 688 27.1 * 2 688 27.1 *
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458.sjeng 2 773 31.3 * 2 773 31.3 *
462 .libgquantum 2 628 66.0 * 2 628 66.0 *
464 .h264ref 2 923 47.9 * 2 923 47.9 *
471.omnetpp 2 435 28.8 * 2 435 28.8 *
473 .astar 2 612 22.9 * 2 612 22.9 *
483 .xalancbmk 2 358 38.6 * 2 358 38.6 *
SPECint (R) rate base2006 35.7

SPECint rate2006 35.7

Azure 4vCPU Linux SPECint_rate2006
Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate
400.perlbench 4 573 68.2 S 4 573 68.2 S
400.perlbench 4 557 70.1 S 4 557 70.1 S
400.perlbench 4 570 68.6 * 4 570 68.6 *
401.bzip2 4 831 46.5 S 4 831 46.5 S
401.bzip2 4 833 46.3 * 4 833 46.3 *
401.bzip2 4 835 46.2 S 4 835 46.2 S
403.gcc 4 425 75.8 S 4 425 75.8 S
403.gcc 4 427 75.3 S 4 427 75.3 S
403.gcc 4 427 75.4 * 4 427 75.4 *
429.mcf 4 379 96.2 S 4 379 96.2 S
429.mcf 4 382 95.4 * 4 382 95.4 *
429.mcf 4 386 94.5 s 4 386 94.5 s
445 .gobmk 4 727 57.7 S 4 727 57.7 S
445 .gobmk 4 728 57.6 * 4 728 57.6 *
445 .gobmk 4 730 57.4 S 4 730 57.4 S
456 .hmmer 4 702 53.2 S 4 702 53.2 S
456 .hmmer 4 704 53.0 * 4 704 53.0 *
456 .hmmer 4 712 52.4 S 4 712 52.4 S
458.sjeng 4 809 59.8 S 4 809 59.8 S
458.sjeng 4 805 60.1 S 4 805 60.1 S
458.sjeng 4 805 60.1 * 4 805 60.1 *
462.libguantum 4 718 115 S 4 718 115 S
462.libguantum 4 710 117 S 4 710 117 S
462.libguantum 4 714 116 * 4 714 116 *
464 .h264ref 4 948 93.3 * 4 948 93.3 *
464.h264ref 4 952 93.0 s 4 952 93.0 s
464 .h264ref 4 947 93.5 s 4 947 93.5 s
471 .omnetpp 4 511 48.9 S 4 511 48.9 S
471 .omnetpp 4 516 48.5 * 4 516 48.5 *
471 .omnetpp 4 518 48.3 S 4 518 48.3 S
473.astar 4 667 42.1 s 4 667 42.1 s
473.astar 4 678 41.4 S 4 678 41.4 S
473.astar 4 676 41.6 * 4 676 41.6 *
483 .xalancbmk 4 422 65.3 S 4 422 65.3 S
483.xalancbmk 4 426 64.8 * 4 426 64.8 *
483.xalancbmk 4 427 64.7 S 4 427 64.7 S
400.perlbench 4 570 68.6 * 4 570 68.6 *
401.bzip2 4 833 46.3 * 4 833 46.3 *
403.gcc 4 427 75.4 * 4 427 75.4 *
429.mcf 4 382 95.4 * 4 382 95.4 *
445 .gobmk 4 728 57.6 * 4 728 57.6 *
456 . hmmer 4 704 53.0 * 4 704 53.0 *
458.sjeng 4 805 60.1 * 4 805 60.1 *
462 .libguantum 4 714 116 * 4 714 116 *
464.h264ref 4 948 93.3 * 4 948 93.3 *
471 .omnetpp 4 516 48.5 * 4 516 48.5 *
473.astar 4 676 41.6 * 4 676 41.6 *
483.xalancbmk 4 426 64.8 * 4 426 64.8 *
SPECint (R) _rate base2006 65.2

SPECint rate2006 65.2
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Azure 2vCPU Linux SPECfp_rate2006

Base Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate

410.bwaves 2 746 36.4 S 2 746 36.4 S
410.bwaves 2 743 36.6 S 2 743 36.6 S
410.bwaves 2 745 36.5 * 2 745 36.5 *
416.gamess 2 1080 36.3 S 2 1080 36.3 S
416.gamess 2 1077 36.4 S 2 1077 36.4 S
416.gamess 2 1078 36.3 * 2 1078 36.3 *
433.milc 2 563 32.6 * 2 563 32.6 *
433.milc 2 564 32.5 S 2 564 32.5 S
433.milc 2 563 32.6 S 2 563 32.6 S
434 .zeusmp 2 574 31.7 S 2 574 31.7 S
434 .zeusmp 2 572 31.8 S 2 572 31.8 S
434 .zeusmp 2 572 31.8 * 2 572 31.8 *
435.gromacs 2 712 20.1 ~* 2 712 20.1 ~*
435.gromacs 2 711 20.1 S 2 711 20.1 s
435.gromacs 2 713 20.0 s 2 713 20.0 s
436.cactusADM 2 883 27.1 8 2 883 27.1 S
436.cactusADM 2 900 26.6 * 2 900 26.6 *
436.cactusADM 2 919 26.0 S 2 919 26.0 S
437.leslie3d 2 501 37.5 * 2 501 37.5 *
437.leslie3d 2 502 37.5 S 2 502 37.5 S
437.leslie3d 2 501 37.5 S 2 501 37.5 S
444 .namd 2 612 26.2 S 2 612 26.2 S
444 .namd 2 623 25.7 S 2 623 25.7 S
444 .namd 2 614 26.1 * 2 614 26.1 *
447 .dealll 2 419 54.5 S 2 419 54.5 S
447 .dealll 2 424 54.0 S 2 424 54.0 S
447 .dealll 2 421 54.4 * 2 421 54.4 *
450.soplex 2 347 48.1 S 2 347 48.1 S
450.soplex 2 354 47.1 S 2 354 47.1 S
450.soplex 2 354 47.1 * 2 354 47.1 *
453.povray 2 253 42.0 S 2 253 42.0 S
453 .povray 2 249 42.7 S 2 249 42.7 S
453 .povray 2 251 42.4 ~* 2 251 42.4 ~*
454 .calculix 2 607 27.2 S 2 607 27.2 S
454 .calculix 2 610 27.0 * 2 610 27.0 *
454 .calculix 2 611 27.0 S 2 611 27.0 S
459.GemsFDTD 2 524 40.5 S 2 524 40.5 S
459.GemsFDTD 2 525 40.4 S 2 525 40.4 S
459.GemsFDTD 2 525 40.5 ~* 2 525 40.5 *
465.tonto 2 674 29.2 S 2 674 29.2 S
465.tonto 2 676 29.1 S 2 676 29.1 S
465.tonto 2 676 29.1 * 2 676 29.1 *
470.1bm 2 536 51.3 * 2 536 51.3 *
470.1bm 2 534 51.5 S 2 534 51.5 S
470.1bm 2 537 51.1 S 2 537 51.1 S
481 .wrf 2 774 28.9 * 2 774 28.9 *
481 .wrf 2 776 28.8 S 2 776 28.8 S
481 .wrf 2 774 28.9 S 2 774 28.9 S
482 .sphinx3 2 829 47.0 * 2 829 47.0 *
482 .sphinx3 2 832 46.9 S 2 832 46.9 S
482 .sphinx3 2 827 47.1 8 2 827 47.1 8
410.bwaves 2 745 36.5 * 2 745 36.5 *
416.gamess 2 1078 36.3 * 2 1078 36.3 *
433.milc 2 563 32.6 * 2 563 32.6 *
434 .zeusmp 2 572 31.8 * 2 572 31.8 *
435.gromacs 2 712 20.1 * 2 712 20.1 ~*
436.cactusADM 2 900 26.6 * 2 900 26.6 *
437.leslie3d 2 501 37.5 * 2 501 37.5 *
444 . namd 2 614 26.1 * 2 614 26.1 *
447 .dealll 2 421 54.4 * 2 421 54.4 *
450.soplex 2 354 47.1 * 2 354 47.1 *
453.povray 2 251 42.4 ~* 2 251 42.4 ~*
454 .calculix 2 610 27.0 * 2 610 27.0 *
459.GemsFDTD 2 525 40.5 * 2 525 40.5 *
465.tonto 2 676 29.1 * 2 676 29.1 *
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470.1bm 2 536 51.3 * 2 536 51.3 *
481 .wrf 2 774 28.9 * 2 774 28.9 *
482 .sphinx3 2 829 47.0 * 2 829 47.0 *
SPECfp (R) rate base2006 34.9

SPECfp_rate2006 34.9

Azure 4vCPU Linux SPECfp_rate2006
Base Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate

410.bwaves 4 794 68.5 S 4 794 68.5 S
410.bwaves 4 795 68.3 S 4 795 68.3 S
410.bwaves 4 794 68.5 * 4 794 68.5 *
416.gamess 4 1114 70.3 S 4 1114 70.3 S
416.gamess 4 1111 70.5 * 4 1111 70.5 *
416.gamess 4 1109 70.6 S 4 1109 70.6 S
433.milc 4 637 57.7 * 4 637 57.7 *
433.milc 4 634 57.9 s 4 634 57.9 s
433.milc 4 639 57.5 8 4 639 57.5 8
434 .zeusmp 4 601 60.6 S 4 601 60.6 S
434 .zeusmp 4 603 60.4 * 4 603 60.4 *
434 .zeusmp 4 610 59.7 S 4 610 59.7 S
435.gromacs 4 736 38.8 S 4 736 38.8 S
435.gromacs 4 739 38.7 * 4 739 38.7 *
435.gromacs 4 748 38.2 S 4 748 38.2 S
436.cactusADM 4 1122 42.6 S 4 1122 42.6 S
436.cactusADM 4 1120 42.7 * 4 1120 42.7 *
436.cactusADM 4 1092 43.8 S 4 1092 43.8 S
437.leslie3d 4 540 69.7 S 4 540 69.7 S
437.leslie3d 4 537 70.0 S 4 537 70.0 S
437.leslie3d 4 537 70.0 * 4 537 70.0 *
444 .namd 4 633 50.7 * 4 633 50.7 *
444 .namd 4 632 50.8 S 4 632 50.8 S
444 .namd 4 641 50.0 s 4 641 50.0 s
447 .dealll 4 438 104 S 4 438 104 S
447 .dealll 4 441 104 S 4 441 104 S
447 .dealll 4 439 104 * 4 439 104 *
450.soplex 4 414 80.5 S 4 414 80.5 S
450.soplex 4 415 80.5 * 4 415 80.5 *
450.soplex 4 416 80.1 S 4 416 80.1 S
453.povray 4 260 81.9 * 4 260 81.9 *
453.povray 4 259 82.2 S 4 259 82.2 S
453 .povray 4 261 81.5 S 4 261 81.5 S
454 .calculix 4 630 52.4 S 4 630 52.4 S
454 .calculix 4 634 52.0 S 4 634 52.0 S
454 .calculix 4 631 52.3 * 4 631 52.3 *
459.GemsFDTD 4 585 72.6 S 4 585 72.6 S
459.GemsEFDTD 4 582 72.9 * 4 582 72.9 *
459.GemsEFDTD 4 581 73.1 8 4 581 73.1 S
465.tonto 4 700 56.2 * 4 700 56.2 *
465.tonto 4 700 56.3 S 4 700 56.3 S
465.tonto 4 704 55.9 8 4 704 55.9 8
470.1bm 4 682 80.6 S 4 682 80.6 S
470.1bm 4 673 81.7 S 4 673 81.7 S
470.1bm 4 677 81.2 * 4 677 81.2 *
481.wrf 4 817 54.7 * 4 817 54.7 *
481 .wrf 4 811 55.1 8 4 811 55.1 8
481 .wrf 4 823 54.3 8 4 823 54.3 S
482 .sphinx3 4 965 80.8 S 4 965 80.8 S
482 .sphinx3 4 965 80.8 * 4 965 80.8 *
482 .sphinx3 4 979 79.7 S 4 979 79.7 S
410.bwaves 4 794 68.5 * 4 794 68.5 *
416.gamess 4 1111 70.5 * 4 1111 70.5 *
433.milc 4 637 57.7 * 4 637 57.7 *
434 .zeusmp 4 603 60.4 * 4 603 60.4 *
435.gromacs 4 739 38.7 * 4 739 38.7 *
436.cactusADM 4 1120 42.7 * 4 1120 42.7 *
437.leslie3d 4 537 70.0 * 4 537 70.0 *
444 .namd 4 633 50.7 * 4 633 50.7 *
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447.dealll 4 439 104 * 4 439 104 *
450.soplex 4 415 80.5 * 4 415 80.5 *
453.povray 4 260 81.9 * 4 260 81.9 *
454 .calculix 4 631 52.3 * 4 631 52.3 *
459.GemsFDTD 4 582 72.9 * 4 582 72.9 *
465.tonto 4 700 56.2 * 4 700 56.2 *
470.1bm 4 677 81.2 * 4 677 81.2 *
481 .wrf 4 817 54.7 * 4 817 54.7 *
482 .sphinx3 4 965 80.8 * 4 965 80.8 *
SPECfp (R) rate base2006 64.1

SPECfp rate2006 64.1

vCloud Air 2vCPU Linux SPECint_rate2006
Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate
400.perlbench 2 449 43.5 S 2 449 43.5 S
400.perlbench 2 447 43.7 * 2 447 43.7 *
400.perlbench 2 445 43.9 s 2 445 43.9 S
401.bzip2 2 692 27.9 S 2 692 27.9 S
401.bzip2 2 656 29.4 * 2 656 29.4 *
401.bzip2 2 655 29.5 S 2 655 29.5 S
403.gcc 2 341 47.2 S 2 341 47.2 S
403.gcc 2 315 51.0 S 2 315 51.0 S
403.gcc 2 321 50.2 * 2 321 50.2 *
429.mcf 2 269 67.8 * 2 269 67.8 *
429.mcf 2 267 68.2 S 2 267 68.2 S
429.mcf 2 272 67.0 S 2 272 67.0 S
445 . gobmk 2 581 36.1 S 2 581 36.1 S
445 .gobmk 2 588 35.7 * 2 588 35.7 *
445 .gobmk 2 593 35.4 S 2 593 35.4 S
456.hmmer 2 547 34.1 * 2 547 34.1 *
456.hmmer 2 553 33.8 S 2 553 33.8 S
456 . hmmer 2 545 34.3 S 2 545 34.3 S
458.sjeng 2 643 37.6 * 2 643 37.6 *
458.sjeng 2 641 37.7 S 2 641 37.7 S
458.sjeng 2 649 37.3 S 2 649 37.3 S
462.libgquantum 2 495 83.7 * 2 495 83.7 *
462 .libquantum 2 492 84.3 S 2 492 84.3 S
462 .libguantum 2 498 83.2 S 2 498 83.2 S
464 .h264ref 2 751 59.0 S 2 751 59.0 S
464.h264ref 2 763 58.0 S 2 763 58.0 S
464.h264ref 2 757 58.5 * 2 757 58.5 *
471 .omnetpp 2 385 32.4 * 2 385 32.4 *
471 .omnetpp 2 389 32.1 S 2 389 32.1 S
471 .omnetpp 2 377 33.1 S 2 377 33.1 S
473.astar 2 511 27.5 * 2 511 27.5 *
473.astar 2 515 27.2 S 2 515 27.2 S
473.astar 2 503 27.9 S 2 503 27.9 S
483 .xalancbmk 2 299 46.2 * 2 299 46.2 *
483 .xalancbmk 2 305 45.2 S 2 305 45.2 S
483.xalancbmk 2 298 46.3 S 2 298 46.3 S
400.perlbench 2 447 43.7 * 2 447 43.7 *
401.bzip2 2 656 29.4 * 2 656 29.4 *
403.gcc 2 321 50.2 * 2 321 50.2 *
429.mcf 2 269 67.8 * 2 269 67.8 *
445 .gobmk 2 588 35.7 * 2 588 35.7 *
456 .hmmer 2 547 34.1 ~* 2 547 34.1 *
458.sjeng 2 643 37.6 * 2 643 37.6 *
462.libquantum 2 495 83.7 * 2 495 83.7 *
464 .h264ref 2 757 58.5 * 2 757 58.5 *
471 .omnetpp 2 385 32.4 * 2 385 32.4 *
473.astar 2 511 27.5 * 2 511 27.5 *
483.xalancbmk 2 299 46.2 * 2 299 46.2 *
SPECint (R) rate base2006 43.0

SPECint rate2006 43.0
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vCloud Air 4vCPU Linux SPECint_rate2006

Base Base Base Peak Peak Peak
Benchmarks Copies Run Time Rate Copies Run Time Rate
400.perlbench 4 450 86.9 S 4 450 86.9 S
400.perlbench 4 452 86.5 S 4 452 86.5 S
400.perlbench 4 451 86.6 * 4 451 86.6 *
401.bzip2 4 673 57.4 S 4 673 57.4 S
401.bzip2 4 677 57.0 * 4 677 57.0 *
401.bzip2 4 677 57.0 S 4 677 57.0 S
403.gcc 4 340 94.7 S 4 340 94.7 S
403.gcc 4 342 94.2 S 4 342 94.2 S
403.gcc 4 342 94.3 * 4 342 94.3 *
429 .mcf 4 315 116 S 4 315 116 S
429.mcf 4 317 115 * 4 317 115 *
429.mcf 4 320 114 S 4 320 114 S
445 . gobmk 4 593 70.8 * 4 593 70.8 *
445 . gobmk 4 595 70.6 S 4 595 70.6 S
445 .gobmk 4 593 70.8 S 4 593 70.8 S
456 .hmmer 4 552 67.7 S 4 552 67.7 S
456 .hmmer 4 553 67.5 * 4 553 67.5 *
456 .hmmer 4 554 67.3 S 4 554 67.3 S
458.sjeng 4 653 74.1 * 4 653 74.1 *
458.sjeng 4 654 74.0 S 4 654 74.0 S
458.sjeng 4 651 74.4 S 4 651 74.4 S
462 .libguantum 4 581 143 S 4 581 143 S
462.libguantum 4 581 143 * 4 581 143 *
462.libguantum 4 582 142 S 4 582 142 S
464 .h264ref 4 760 116 * 4 760 116 *
464 .h264ref 4 758 117 S 4 758 117 S
464 .h264ref 4 760 116 S 4 760 116 S
471 .omnetpp 4 441 56.6 S 4 441 56.6 S
471 .omnetpp 4 443 56.4 * 4 443 56.4 *
471 .omnetpp 4 444 56.3 S 4 444 56.3 S
473.astar 4 544 51.6 S 4 544 51.6 S
473 .astar 4 546 51.4 * 4 546 51.4 *
473 .astar 4 547 51.3 S 4 547 51.3 S
483 .xalancbmk 4 340 81.3 S 4 340 81.3 S
483 .xalancbmk 4 341 80.9 s 4 341 80.9 S
483 .xalancbmk 4 340 8l.1 * 4 340 8l.1 *
400.perlbench 4 451 86.6 * 4 451 86.6 *
401.bzip2 4 677 57.0 * 4 677 57.0 *
403.gcc 4 342 94.3 * 4 342 94.3 *
429.mcf 4 317 115 * 4 317 115 *
445 .gobmk 4 593 70.8 * 4 593 70.8 *
456 .hmmer 4 553 67.5 * 4 553 67.5 *
458.sjeng 4 653 74.1 * 4 653 74.1 *
462.libquantum 4 581 143 * 4 581 143 *
464 .h264ref 4 760 116 * 4 760 116 *
471 .omnetpp 4 443 56.4 * 4 443 56.4 *
473 .astar 4 546 51.4 ~* 4 546 51.4 ~*
483 .xalancbmk 4 340 8l.1 * 4 340 8l.1 *

SPECint (R) _rate base2006 80.5
SPECint rate2006 80.5
vCloud Air 2vCPU Linux SPECfp_rate2006

Base Base Base Peak Peak Peak
Benchmarks Copies Run Time Rate Copies Run Time Rate
410.bwaves 2 601 45.2 S 2 601 45.2 S
410.bwaves 2 601 45.2 S 2 601 45.2 S
410.bwaves 2 601 45.2 * 2 601 45.2 *
416.gamess 2 861 45.5 * 2 861 45.5 *
416.gamess 2 865 45.3 S 2 865 45.3 S
416.gamess 2 859 45.6 S 2 859 45.6 S
433.milc 2 487 37.7 S 2 487 37.7 S
433.milc 2 502 36.6 S 2 502 36.6 S
433.milc 2 488 37.7 * 2 488 37.7 *

CPU performance comparison: VMware vCloud Air, Amazon A Principled Technologies report 42

Web Services, and Microsoft Azure



434 .zeusmp 2 444 41.0 S 2 444 41.0 S
434.zeusnmp 2 443 41.1 * 2 443 41.1 *
434 .zeusmp 2 443 41.1 S 2 443 41.1 S
435.gromacs 2 467 30.6 S 2 467 30.6 S
435.gromacs 2 463 30.8 S 2 463 30.8 S
435.gromacs 2 464 30.7 * 2 464 30.7 *
436.cactusADM 2 826 28.9 * 2 826 28.9 *
436.cactusADM 2 823 29.0 S 2 823 29.0 S
436.cactusADM 2 841 28.4 S 2 841 28.4 S
437.leslie3d 2 354 53.0 * 2 354 53.0 *
437.leslie3d 2 354 53.2 S 2 354 53.2 S
437.leslie3d 2 356 52.9 S 2 356 52.9 S
444 .namd 2 494 32.4 * 2 494 32.4 *
444 .namd 2 493 32.5 S 2 493 32.5 S
444 .namd 2 496 32.3 S 2 496 32.3 S
447.dealll 2 343 66.6 S 2 343 66.6 S
447.dealll 2 344 66.6 * 2 344 66.6 *
447.dealll 2 348 65.8 S 2 348 65.8 S
450.soplex 2 285 58.6 S 2 285 58.6 S
450.soplex 2 286 58.3 * 2 286 58.3 *
450.soplex 2 293 56.9 S 2 293 56.9 S
453.povray 2 203 52.4 S 2 203 52.4 S
453.povray 2 206 51.7 * 2 206 51.7 *
453.povray 2 207 51.4 S 2 207 51.4 S
454 .calculix 2 514 32.1 s 2 514 32.1 s
454.calculix 2 514 32.1 * 2 514 32.1 *
454.calculix 2 513 32.1 S 2 513 32.1 S
459.GemsFDTD 2 457 46.4 * 2 457 46.4 *
459.GemsFDTD 2 455 46.6 S 2 455 46.6 S
459.GemsFDTD 2 469 45.3 S 2 469 45.3 S
465.tonto 2 544 36.2 S 2 544 36.2 S
465.tonto 2 543 36.3 S 2 543 36.3 S
465.tonto 2 544 36.2 * 2 544 36.2 *
470.1bm 2 432 63.6 * 2 432 63.6 *
470.1bm 2 432 63.7 S 2 432 63.7 S
470.1bm 2 433 63.5 S 2 433 63.5 S
481.wrf 2 579 38.6 S 2 579 38.6 S
481.wrf 2 583 38.3 S 2 583 38.3 S
481.wrf 2 579 38.6 * 2 579 38.6 *
482 .sphinx3 2 722 54.0 S 2 722 54.0 S
482 .sphinx3 2 725 53.8 * 2 725 53.8 *
482 .sphinx3 2 726 53.7 S 2 726 53.7 S
410.bwaves 2 601 45.2 * 2 601 45.2 *
416.gamess 2 861 45.5 * 2 861 45.5 *
433.milc 2 488 37.7 * 2 488 37.7 *
434 .zeusmp 2 443 41.1 * 2 443 41.1 *
435.gromacs 2 464 30.7 * 2 464 30.7 *
436.cactusADM 2 826 28.9 * 2 826 28.9 *
437.leslie3d 2 354 53.0 * 2 354 53.0 *
444 .namd 2 494 32.4 * 2 494 32.4 *
447 .dealll 2 344 66.6 * 2 344 66.6 *
450.soplex 2 286 58.3 * 2 286 58.3 *
453.povray 2 206 51.7 * 2 206 51.7 *
454.calculix 2 514 32.1 * 2 514 32.1 *
459.GemsFDTD 2 457 46.4 * 2 457 46.4 *
465.tonto 2 544 36.2 * 2 544 36.2 *
470.1bm 2 432 63.6 * 2 432 63.6 *
481.wrf 2 579 38.6 * 2 579 38.6 *
482.sphinx3 2 725 53.8 * 2 725 53.8 *
SPECfp (R) rate base2006 43.4

SPECfp_rate2006 43.4

vCloud Air 4vCPU Linux SPECfp_rate2006
Base Base Base Peak Peak Peak

Benchmarks Copies Run Time Rate Copies Run Time Rate
410.bwaves 4 617 88.1 * 4 617 88.1
410.bwaves 4 617 88.2 S 4 617 88.2 S
410.bwaves 4 620 87.6 S 4 620 87.6 S
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416.gamess 4 861 91.0 S 4 861 91.0 S
416.gamess 4 863 90.8 * 4 863 90.8 *
416.gamess 4 864 90.7 s 4 864 90.7 s
433.milc 4 539 68.1 S 4 539 68.1 S
433.milc 4 541 67.9 * 4 541 67.9 *
433.milc 4 544 67.5 S 4 544 67.5 S
434 .zeusmp 4 449 81.1 S 4 449 81.1 s
434 .zeusmp 4 452 80.5 S 4 452 80.5 S
434 .zeusmp 4 451 80.7 * 4 451 80.7 *
435.gromacs 4 464 61.5 S 4 464 61.5 S
435.gromacs 4 469 60.9 * 4 469 60.9 *
435.gromacs 4 469 60.8 S 4 469 60.8 S
436.cactusADM 4 991 48.2 S 4 991 48.2 S
436.cactusADM 4 956 50.0 S 4 956 50.0 S
436.cactusADM 4 985 48.5 * 4 985 48.5 *
437.leslie3d 4 378 99.5 s 4 378 99.5 s
437.leslie3d 4 383 98.3 S 4 383 98.3 S
437.leslie3d 4 378 99.5 * 4 378 99.5 *
444 .namd 4 494 65.0 S 4 494 65.0 S
444 .namd 4 498 64.5 S 4 498 64.5 S
444 .namd 4 494 64.9 * 4 494 64.9 *
447.dealll 4 348 132 * 4 348 132 *
447 .dealll 4 347 132 S 4 347 132 S
447 .dealll 4 348 131 S 4 348 131 S
450.soplex 4 337 98.9 s 4 337 98.9 s
450.soplex 4 339 98.5 * 4 339 98.5 *
450.soplex 4 340 98.1 s 4 340 98.1 s
453.povray 4 203 105 S 4 203 105 S
453.povray 4 205 104 * 4 205 104 *
453.povray 4 206 103 S 4 206 103 S
454 .calculix 4 507 65.1 S 4 507 65.1 S
454 .calculix 4 521 63.4 S 4 521 63.4 S
454 .calculix 4 516 63.9 * 4 516 63.9 *
459.GemsFDTD 4 494 85.9 * 4 494 85.9 *
459.GemsFDTD 4 495 85.8 S 4 495 85.8 S
459.GemsFDTD 4 493 86.1 S 4 493 86.1 S
465.tonto 4 549 71.7 * 4 549 71.7 *
465.tonto 4 546 72.1 S 4 546 72.1 S
465.tonto 4 550 71.6 S 4 550 71.6 S
470.1bm 4 565 97.3 s 4 565 97.3 s
470.1bm 4 564 97.4 * 4 564 97.4 *
470.1bm 4 561 98.0 s 4 561 98.0 s
481.wrf 4 585 76.4 S 4 585 76.4 S
481.wrf 4 589 75.9 * 4 589 75.9 *
481.wrf 4 591 75.6 S 4 591 75.6 S
482 .sphinx3 4 798 97.7 * 4 798 97.7 *
482 .sphinx3 4 800 97.5 S 4 800 97.5 S
482 .sphinx3 4 791 98.6 S 4 791 98.6 S
410.bwaves 4 617 88.1 * 4 617 88.1 *
416.gamess 4 863 90.8 * 4 863 90.8 *
433.milc 4 541 67.9 * 4 541 67.9 *
434 .zeusmp 4 451 80.7 * 4 451 80.7 *
435.gromacs 4 469 60.9 * 4 469 60.9 *
436.cactusADM 4 985 48.5 * 4 985 48.5 *
437.leslie3d 4 378 99.5 * 4 378 99.5 *
444 .namd 4 494 64.9 * 4 494 64.9 *
447 .dealll 4 348 132 * 4 348 132 *
450.soplex 4 339 98.5 * 4 339 98.5 *
453.povray 4 205 104 * 4 205 104 *
454.calculix 4 516 63.9 * 4 516 63.9 *
459.GemsFDTD 4 494 85.9 * 4 494 85.9 *
465.tonto 4 549 71.7 * 4 549 71.7 *
470.1bm 4 564 97.4 * 4 564 97.4 *
481.wrf 4 589 75.9 * 4 589 75.9 *
482 .sphinx3 4 798 97.7 * 4 798 97.7 *
SPECfp (R) rate base2006 81.7

SPECfp rate2006 81.7
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ABOUT PRINCIPLED TECHNOLOGIES

» We provide industry-leading technology assessment and fact-based
Principled marketing services. We bring to every assighnment extensive experience
‘ ITechnoIogies® with and expertise in all aspects of technology testing and analysis, from
researching new technologies, to developing new methodologies, to

. . testing with existing and new tools.
Principled Technologies, Inc.

1007 Slater Road, Suite 300
Durham, NC, 27703 When the assessment is complete, we know how to present the results to

www.principlectechnologies.com a broad range of target audiences. We provide our clients with the
materials they need, from market-focused data to use in their own
collateral to custom sales aids, such as test reports, performance
assessments, and white papers. Every document reflects the results of
our trusted independent analysis.

We provide customized services that focus on our clients’ individual
requirements. Whether the technology involves hardware, software, Web
sites, or services, we offer the experience, expertise, and tools to help our
clients assess how it will fare against its competition, its performance, its
market readiness, and its quality and reliability.

Our founders, Mark L. Van Name and Bill Catchings, have worked
together in technology assessment for over 20 years. As journalists, they
published over a thousand articles on a wide array of technology subjects.
They created and led the Ziff-Davis Benchmark Operation, which
developed such industry-standard benchmarks as Ziff Davis Media’s
Winstone and WebBench. They founded and led eTesting Labs, and after
the acquisition of that company by Lionbridge Technologies were the
head and CTO of VeriTest.

Principled Technologies is a registered trademark of Principled Technologies, Inc.
All other product names are the trademarks of their respective owners.

Disclaimer of Warranties; Limitation of Liability:

PRINCIPLED TECHNOLOGIES, INC. HAS MADE REASONABLE EFFORTS TO ENSURE THE ACCURACY AND VALIDITY OF ITS TESTING, HOWEVER,
PRINCIPLED TECHNOLOGIES, INC. SPECIFICALLY DISCLAIMS ANY WARRANTY, EXPRESSED OR IMPLIED, RELATING TO THE TEST RESULTS AND
ANALYSIS, THEIR ACCURACY, COMPLETENESS OR QUALITY, INCLUDING ANY IMPLIED WARRANTY OF FITNESS FOR ANY PARTICULAR PURPOSE.
ALL PERSONS OR ENTITIES RELYING ON THE RESULTS OF ANY TESTING DO SO AT THEIR OWN RISK, AND AGREE THAT PRINCIPLED
TECHNOLOGIES, INC., ITS EMPLOYEES AND ITS SUBCONTRACTORS SHALL HAVE NO LIABILITY WHATSOEVER FROM ANY CLAIM OF LOSS OR
DAMAGE ON ACCOUNT OF ANY ALLEGED ERROR OR DEFECT IN ANY TESTING PROCEDURE OR RESULT.

IN NO EVENT SHALL PRINCIPLED TECHNOLOGIES, INC. BE LIABLE FOR INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IN
CONNECTION WITH ITS TESTING, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. IN NO EVENT SHALL PRINCIPLED TECHNOLOGIES,
INC.’S LIABILITY, INCLUDING FOR DIRECT DAMAGES, EXCEED THE AMOUNTS PAID IN CONNECTION WITH PRINCIPLED TECHNOLOGIES, INC.’S
TESTING. CUSTOMER’S SOLE AND EXCLUSIVE REMEDIES ARE AS SET FORTH HEREIN.
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