CPU PERFORMANCE COMPARISON: VMWARE VCLOUD AIR,
MCROSOFT AZURE, AND AMAZON WEB SERVICES

In the Principled Technologies labs, we compared the CPU performance of VMware® vCloud® Air™, Microsoft®
Azure™, and Amazon Web Services™ (AWS) using the SPEC® CPU™2006 benchmark, including SPECint®2006 and
SPECfp®2006. The full report will be available soon.

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, which
reports results in both SPECint_rate2006 and SPECint_rate_base2006 scores. The difference between the two 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/.
Figure 1 presents our SPECint2006 results.

SPECint2006

VMware vCloud Microsoft Azure AWS % vCloud win % vCloud win
vs. Azure vs. AWS
2 vCPU 43.0 35.7 32.8 20.4% 31.1%
4 vCPU 80.5 65.2 62.2 23.5% 29.4%
Figure 1: SPECint2006 results.
Figure 2 presents our SPECfp2006 results.
SPECfp2006
VMware vCloud Air Microsoft Azure AWS % vCloud win % vCloud win
vs. Azure vs. AWS
2 vCPU 434 34.9 31.2 24.4% 39.1%
4 vCPU 81.7 64.1 60.7 27.5% 34.6%

Figure 2: SPECfp2006 results.

We configured the instances as close as possible for testing. Figure 3 shows the instances we used for testing.

The processor is as reported by the instance.

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

AWS m4.large 8 30 Intel Xeon processor E5-2676 v3
AWS m4.xlarge 4 16 30 Intel Xeon processor E5-2676 v3
Azure D2 2 7 30 Intel Xeon processor E5-2660
Azure D3 4 14 30 Intel Xeon processor E5-2660
vCloud Air 2 8 30 Intel Xeon processor E5-2650 v2
vCloud Air 4 16 30 Intel Xeon processor E5-2650 v2

Figure 3: Instance configurations.

We configured the instances using the default templates of CentOS 6.4 and then ran yum update installing all

updates. For testing, we used kernel version 2.6.32-504.30.3.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.
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We complied SPEC CPU2006 using the configuration file below. For each instance we ran SPECint_rate2006 and

SPECfp_rate2006. We performed three complete runs of SPEC CPU2006. In between runs, we powered off the instances

and then powered them back on. We used the median of the three runs for the comparison.

FHEH AR R R R
# Linux Cloud gcc 4.4 config file

# Config file for CPU2006

FHEHHHH A A A 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 = -jleé

license num = 3184

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

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

FHEH S H AR R R R
#

# Compiler selection

#

FHEH AR R R R R
# 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
idssssasssasaissdsasisadsasisadiasisassanisassanssaiianssaisanisatianidi
# Notes

iddsdasasas s assasasai s s iR st ins Rt as s in Rt nini
default:

notes submit 000 ='numactl' was used to bind copies to the cores.
notes _submit 005 =See the configuration file for details.
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notes os 000 ='ulimit -s unlimited' was used to set environment stack size
FHEFHHHH A A A A R 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
B
# 32 bit Portability Flags

FHEHHHHH A A A R R
400.perlbench=default=cloud.i686:

CPORTABILITY = -DSPEC CPU LINUX
B
# 64 bit Portability Flags

FHEHHHH A A A R R
default=default=cloud.x86_64:

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

A T R S T R S R R R R
# 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=\
@eNg9UdFOgzAUfecrmr5j4vZGxhIodUOBEgbJ9KWZWBS1dKGdAOb/3MgbOGF80sWna297T3nPOTVRr\
y92LgOpGILU3tWglY2nTlaXh3aF9gDv+KrgbenfxJbYIi1MHPZY1smGg8cWFQOnawSSnhJCOgTALg\
FysIUppFnLCMImSzObKragqcNFDRPyJZSvsGqtRIW2bABS1b7HUIOgqfkMjeO0zCI/CpNiO9wutD10p\
1hZxXECEuBoL4GDP/mgW5i7+wxRZogD+ulm+1gdx35keETx0y5hNokoIt5iD4ANYzDOwgZ3+s6EWFZ\
7v1hF0a352QGhdiC7Waw/K8W/uDeQt0/i9LoZQ9p50T15FfvZBScXP1X7VA49vI1HP2+B43EAXAW\
9D09%a+gHEzrPew==

exemd5=29fb5df3£f4b6bc9744c59b6a6cbb99e4

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

# Last updated Wed May 7 14:04:35 2014
optmd5=398ec4b92cd3500251cf75b8012d6d%e

baggage=

compile options=\
@eNgtkFFPwyAQx9/5FBfeMXF7a9Y1inZLXVeazL740kyE1Y6yADP6702uGqd7W0bIceHU4PE/V657\
dvOmtNkpcPtoXBcSEQI3Mrb+0D0b374rb/RnSm8p4WIVI7CVEhhu9zNx44B16zrnLa8bTKssnzUL\
AGBiDEzrTYj4S3wBZg39wBiCGuJoOLDL6n3fkg618Q)+r01lwBy/V1PAEOE8pUtBjLmb3on5I6R8k\
ShAUaebl3WKNtXM8SkQCOFisisccOy5HpaQsquXgy5UkT9zTg5IXTE/ufsXlssvs24LrgqTi+Kpre\
yhMfvwDiT6HS

exemd5=abbc8d9618cbd4acbecd9425faldcb82e

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

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

baggage=

compile options=\
@eNgtUElvgzAMvedXWLkHaeON1UolODYbEKSWyy6002FjI6Q16bT9+5kytK/blChynuwX+/11pmP6\
8KLgplVgTg4xnfWJdX1TubI/d8emL19V39TvAb2hhMs09+GxqoDhNAMPzwCLAnnMS54XCLMoDosN\
MOEBMDKHVtcH63CQewKmtX7DaK0a42x8kKXr00AJIJxtJ8Br/PwppzX6k14T5wHIAUQidYhrcy3wf0\
hypKUCsKWierzQ5rfxVeGGGc8WO5kYRHI fQBu41U3MeY+b9+ShKR3Y1+XcmHhX14VpWzS8Ss1VP6\
a+nBjiT6t0Z2612DXdLXflokIB5daTcdBshhc/2b5B0GkrY0=
exemd5=28a44627765558dbb6eld38ef0c35b8e
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429.mcf=base=cloud.i686=default:

# Last updated Wed May 7 14:04:51 2014
optmd5=3£f2172£77d4d0378fe6316c20a2cld31l

baggage=

compile options=\
@eNgtUV1PgzAUfe+vaPpeE7c3MpZAWQOFSgR1i4kszalGUOoV2Rv+917H5Md/Mmub2pPf03nNPcIONT\
vX1VTdspbLauNb31kHVDK50Ydv1jO4g3NbTNh08uCWI8Kzz8JCWmsM3xx YXBNCQLMAIWIADZKATr\
FQZOF+SVKKuIieKWVxxTPse0aTbWQVv3jKnW+h2itWgKs+kAIm62I8WfUvMZP10La3aDVEVEPMyY\
TOAW2WMeXv0i8skvjQSBcpB31lQarEnd/9e42YZyztWBfrJMBCOIehudJ1ltzHkP//OAS1SX4zmXkm\
Wxbm4UVJZ5eAaaeP198ej06k0cGp8w0OCVbOgWos0CUfPOk2mRrweP+HHD3wC8H+23g==
exemd5=4f40a78398eleaeefa5d4528b9c4£38b

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

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

baggage=

compile options=\
@eNgtUUlzgyAQvfsrGO6k0+TmxMxENGqrdkxiD70wqcGWViQj2mn/fZeYpF+ndsLA8SmB3Yd/bXLdAE\
bVIELRUBIL6XujWuY/pOVi3vhnYnO/4g0lm/e/ga05R1hYseqwoRmMPqUMAGIBOsipJwiWJIcA8CPOy\
AhAv70JOWb5KIh4jkkzsGs2VbKtm2A170GNE2AyRut 6aHsrgnxBRSr2BNUaMdjpuEKXgvQ3xRtds\
in60udFDV4AmFQl1EgYehbHzAzL9hxcbD3zhgB5hB+at0Ga3B95vPIcIPcxrzc9AfCWKHUQI+TrLk\
PoT8/7PFTprkt2MvLgTaXD881i603C8CkUafrT4mseGlwFPJyRODVbLmIeZr4VtNG4fEjVtoefWnQ\
BxvQyAs=

exemd5=77clce55c918e3cf0c78729ffc9c6b6l

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

# Last updated Wed May 7 14:04:58 2014
optmd5=afe9bB8alafcla22dae9a7c784da3678f

baggage=

compile options=\
@eNgtUE1PwzAMvedXWLkHielWrZPWtIxC21TaetmlGiWFQNNMSYbg3+MSJr5uaFFkW/Fz/N6rzMj0\
/1n2apBgD16Z0UXEeas639rjeK9s+yKt6t91ekkJF2UdwUPXACNrThMXB1i6gTPe8rrBskgzpFkD\
ABNzYH2/dx63+EdgWutXjM7JEGchIUr3hwkSh9Z8Br/Pwpmj7eSS8Ag4jymyoB+1SG5EvY3pD0qU\
IFFkclWslhvs/aVHiYgAB/My32WI+D9VSog8ug2+nEnywtw9yc675WTi0E/PX/om5UX66cL5h0OCY\
SWp73RZ5Mrk2aBoWiWYy+Ju77x11p+0=

exemd5=c4aadl57890c4ea6178037340bd7bffc

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

# Last updated Wed May 7 14:05:00 2014
optmd5=398ec4b92cd3500251cf£75b8012d6d%e

baggage=

compile options=\
@eNgtkFFPwyAQx9/5FBfeMXF7a9Y1inZLXVeazL740kyE1Y6yADP67b2uGqd7W0bIceHu4P£/V6573\
dvOmtNkpcPtoXBcSEQI3Mrb+0D0b374rb/RnSm8p4WIVI7CVEhhu9zNx44B16zrnLa8bTKssnzUL\
AGBiDEzrTYj4S3wBZg39wBiCGuJoOLDL6n3fkg618Qj+r01wBy/V1PAEOE8pUtBjLmb3on5I6R8k\
ShAUaebl3WKNtXM8SkQCOFisisccOy5HpaQsquXgy5UkTI9zTg5IXTE/ufsXlssvs24LrqTi+Kpre\
yhMfvwDiT6H9

exemd5=1459f8b581e61330578589979%e8b8cdf

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

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

baggage=

compile options=\
@eNg9Ud9PgzAQfu9fcek7Im5vZCyBghMFShwk6gquZWBS1dKGAOf/ewd45Y3zRxKabu/Z+ffddpnpH\
bp5F03YC1NaOgtcuOWZoalMNu/6+HaoXMbTNmOdPKWES82zV14gGtw8Kop40SBE672ziFUsLOHMwigo\
VwDg8Dk4TbPRBruYR3Ck1K80tRZWzgzCKN1lsxxDPuuYzmM5n5Sqds/J6+190tRtgsSTMBcY8igjo\
h82DC54XHvVOCKRIE]jJXOEn+1Rt 93uJRwFzAXTuPbCCN+D33£118VEfhAncXFz3M80Q0mgS0v1X1lne\
gaCFunsStdHLMaSTBzoPlIxkJeGeuH+dHRUnfnGOz2DcRSepxcLLcW1HO3sH2+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/N6rzMj0\
/1n2apBgD16Z0UXEeas639rjeK9s+yKt6t9iekkIJF2UdwUPXACNrThMXB11i6gTPe8rrBskgzpFkD\
ABNzYH2/dx63+EdgWutXjM7JEGchIUr3hwkSh9Z8Br/Pwpmj7eSS8Ag4jymyoB+1SG5EvVY3pD0qU\
IFFkclWslhvs/aVHiYgAB/My32WI+D9VSogq8ug2+nEnywtw9yc675WTi0E/PX/om5UX66cL5h0OCY\
SWp73RZ5Mrk2aBoWiWYy+Ju77x11p+Q=
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exemd5=cb7d87072aeb92cb65b3173b7a878950

471.omnetpp=base=cloud.i686=default:

# Last updated Wed May 7 14:05:18 2014
optmd5=ce797cb647de7e8£63bl65eefdbbbe’e

baggage=

compile options=\
@eNgtkNFuwiAUhu95ihNuDS7Tu2Y1WWnnutXSRJuY3TRa6cZWwAA129sPrUaXXSxZJOHA4fzAfT75¢c\
KyJXH7wRLQe9dUIrGyDrjKhdZTglEabacSOarxDfYkTZrAjgdTAAUgPRpxtDDSSeFwmtaFH6bR4AN\
UTkFkg791FJIxVwlVt92G+7wVa3vD1U4YAMLGQIpmZZ134d6ASCk/ fbSWI3HUL141m+1eEval8Qjo\
487qztR8gmgAdLkMsTeIjwmLnlixCPEPvxj5LrzVh+x+0vel394PiijJ6WN1IEV3RDEYSAPIOVOktE\
Ei//£2cYZWn+3GO+FiG9fuels50Lsz00PaosPmK7XheHV1m5h39B/hv/3bth
exemd5=£506dd491b15c8d5615ddf3£f636£11d8

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

# Last updated Wed May 7 14:05:20 2014
optmd5=3062caf89235eab99ad0a%e002e3dee3

baggage=

compile options=\
@eNgtkFFvwiAQx9/5FBdeDUumb81gYilzbBWa2CzZmL0Qr3bgtxRRctm8/ajXW+LbIwwEF3£75//YRp\
SL3+1GX1pcHsXGUaGyDr2qpwgt0326pV37gtyt8Q32NE5SINAGO0ALIAMacXdwZ IVEWZVTTN/VHE\
LMrng5xKeJY1TDER85KAIHICpCzX1vnu7hlIXde/Plgr+zjuN6+qylOnCEfvSZAzn9WDNvi30FNEA\
6GoVYm8MHy8yepZpFullnxh59970YzKbL33t2vNBETFBn9SV6HITIjGQAvVGVE8FfmZf+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=\

@eNrtVF1lvmzAUfedXWLxWFC3dU9RUcsBL3RMMMFROLXY jpgXDOMKkav99DYSErn3gtD3NEvh+HE/M\
PccOVePI/JcogloAtesgleilpbu2Kijre7pttlfIn0Vbly8r+Y1lseDalluD87A04BHDWLOFfA8VME\
POSFQTFDH63TDTAWICIeUp5cxw)6zAQySGDIcRiggAdswwmFPogBg8/N8yzaQujizLlbJd96bivV3\
9Syk8+eZt++g2g30PVH5VrTaxUOgpGpffockbd70Q02YQjVPPSCv86Zwg6ao91ththrF9IZnAY1g\
zPotHgNpgsnkjkk2uQxmX72Zs5hsnwaTeQsJIImFCh1WmHE8Z41iFM8C31SQxD5tGhdcfcoVuIMbhB\
U8PoBXDKMted4a97AT6U0NRCai3GI2KcDEqWux6yGIMXCICPEL+c4DDNhiC41Gpv2nRleUvgzdnK\
N1TbB4eub2iUrOw3zNuW0YMp803ADTO59yoYEGsUetfcFDni/gvj7wjDtugSGISwgH8g0+jPy2Sk\
NssiGidwjQlO7uYE]7KXLTNIH6+EPIXkx5IE1+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=\
@eNgtkFFPwyAQx9/5FBfeMXF7a9Y1inZLXVeazL740kyE1Y6yADP6702uGqd7W0bIceHU4PE/V6575\
dvOmtNkpcPtoXBcSEQI3Mrb+0D0b374rb/RnSm8p4WJIVI7CVEhhu9zNx44B16zrnLa8bTKssnzUL\
AGBiDEzrTYj4S3wBZg39wBiCGuJoOLDL6n3fkg618Qj+r01wBy/V1PAEOE8pUtBjLmb3on5I6R8k\
ShAUaebl3WKNtXM8SkQCOFisisccOy5HpaQsquXgy5UkT9zTg5IXTE/ufsXlssvs24LrgqTi+Kpre\
yhMfvwDiT6H9

exemd5=5a4e32331a09f7ed93bface48d594d69

410.bwaves=base=cloud.x86 64=default:

# Last updated Wed May 7 14:05:52 2014
optmd5=8£598a26cf4£f1£f73£f8c7e£8d57a9871¢f

baggage=

compile options=\
@eNg9UU1PwzAMvEAXWLKHCYY4VOukOWNTIWsi1h7gUpWSQIAOUSIh+PekLdO6K0zwZHs9/yc50T3\
WDXvXMgPDnrnpO5sGFhnZOtgs++epak/uZHiO0KXKEjohoXwIrRxpukAt4D1lgXahAdMZYCEa6/xQ\
9wpYKEX1s7V8zFfj41FK7HPpINLZurmFu9d60fBEkIaySCBIEOFCg8S11Z2YROFFHgl01YtSLLOdb3\
0i3LktoXAKdFmsXVGgUOBE/MN/1j5hF/32/QYvS+XMY5yculHgVxNWASgeXE3Medfbnj26Xj45b1+\
euOtsws4xtGR31iuSTs074/8HbVr1lV5qc6AfK0rlo
exemd5=d89c13e979876929258f22cafd5£f£0c0

416.gamess=base=cloud.x86 64=default:

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

compile options=\
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@eNg9k19PgzAUxd/5FDA9Z241/YiIZSwZjo9pRSrEHfSGTtYqutKHMTD+97XAToyaLJdvIQmtsD59z £\
PbSIrVyyfGC/XDKRgS11lpz 9FNXRZNXm+qVVnnz 6wu+YuPTpAzT1MPtGKFUgDuaJd5GYR6mizyheUwJ\
iWY4izt1s01GUbCYdLUkvTgHGL6WM7pgA3D1Yd/jSpWvbNXj11vHOAVREsa5MR2T4WTuox8ckdWa\
4hfVwX+nSOksGwaY40zm069sI0SEAGo091 zWThb2swC1lssHciPQkuPQOX86VuDK/mAVwhxNasWrN2 \
PW1fRiW4shK/PTLN7ttzQg/GoY/2JmhXoMEVTTOTqOt4TEVUA/MhnuLbyCh+n+8I0AQNn1x04f6IB\
31yG3dOXd4+saPTAStZiX/6AYNGRUZEfPyIw3tNhFucEB3Yga4dHaOHRhZ9cZ3Bsg6P10
exemd5=460104d3d4572647353a1db8d26d1939

433.milc=base=cloud.x86_ 64=default:

# Last updated Wed May 7 14:06:31 2014
optmd5=e6£f86cble67d58e27787938eb7158d34

baggage=

compile options=\
@eNg9UVtPgzAULfudXNH3VEL/xgYwlUNiGAm3Wbom+NBNBObEuUlBn9957Chbsb4MhMbctge frT£JdANr\
Ui/firJaFUhv2kgvjeuYtgqnyVjXb9VPVgPeiqcpPD19gh7KUu+g52zxGBT+//GGhEQsEjgiifwzIL\
02A+Q0SQewGac2eILCRN12WTmhOgmXCOiKt1MQDcUiS+mXTOJszuBEGEFXiJT10rTArn1BpK7rD6jG\
FH297CdAleXGQrz+60Ya7caRkEr4dsY2GRm+bvBg51EWUehjE4G7NglvGpYe/KcMO6IU7x0k/EXD2\
U2WHCKKMT tUedKZs7DAXAYU4jR81u0Z8DzpOnM2kH8RJILOIPiXduYMe+2CE£5R7N/8XmoH1+LvDUT\
C1lnVh1Q0z1rPk3Dn/z8Kh2dTX07B8sBmtapxz4TNbfYnwX8B91X1YQ==
exemd5=a2b45cd40a043249b27a03c181200ef3

434 .zeusmp=base=cloud.x86 64=default:

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

baggage=

compile options=\
@eNg9UctOwzAQvOcrVr47Eg8hETWV2jStAmls0eQAl61ikNhhIbNkuKnw9TkJpDj1lUIOHDerUe7+zM\
ZrLB9fgVcfHGQCorZGMCz1lgtKlvgbbMRUNnxnWvCPEJOhbO5pAEaxSikAwLMVjaMyooVLs1k8LRaD\
WpnSqOuHGhm51RUDASY /uc+VEp9s4/PrnedaOvg8nSxWITrSE7UISu7yyTRJIk/x+COpIkBeRpcM8\
camtXjeAq5bsW44vAZMLWIyviXVi7TTPgug53LhrD+njeXw5Vc9VCwv7JICdiP7EUBZKMQ7ULQVyYDT\
G0JzN9GQEZ0giQTgPibL5CF2iN/Pd415aZLdDsz5kxtwZMHAGenHF1Z2ZM4bDOTjSepXOhub90o/ 60\
mxTtlgYr+gLBAeRO

exemd5=c6bbe4e90e9decbdeeted48ff8c5aa93cd

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

# Last updated Wed May 7 14:06:42 2014
optmd5=83149b556d072£8dbc56ec54626eb427

baggage=

compile options=\
@eNg9kl1lvgjAUhu/5FU3vSTKPLBIRE6gg3ZCSiUu2m8bVdmMTSgAXt1+/VEtSQ6BKIibloS/vSc97n\
nFgVKJ99CZktBFBlk6midqy6qTLesGpZzLOKEfYsqgkz99eAWt IEkcUJeClyUARAONiY8ZTgZ6GwII\
bzrgnLEoubvVgl6t1lhUXA4DUbm/Lssx+xdyWOytLP6n1QeSOInl144E10FAL9S12PRCRIGYrWQaCE\
6Vhr3gWgmmpWAMRNs I0dWwFEbwCSclY32mzzAVCeb5ys917Vo5+t20apclkbSb6+0gW3KFnZAgPtw\
GwSuD673)30QJINUZ9ISNCI+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=50702756905b047fe98e8df22da44£41

baggage=

compile options=\
@eNg9kltvgjAYhu/5FU3vy7JD1loyoiRTUbkjIxIvthrjabmxACcV1269fKOpIdIVRXF6UUhG+w/t+\
0SxQvvigIs04kGWdykI51gqrlNVJItSqWazv88i0oV3314CalRFD1IALIZyVIQAAebPIxwmO5voYerd 7\
H3fukiC6vdFUT81VxfgAINmebVGW6QIf2uluyIThNTA4KhuNZH+6JCQOR0cd4 6JKAXEIdaJOEWPhO\
NfMgZFVXiwIgZpJt2rE1QPQaICEWgtbNIm8ASXn+pXeleLNENQON5aIOSL/S5pBvYlmxhB4xwH26T\
wPUFde 9pFOuKuhnhAS1RB+gfyZ0Q8+504vr7DxWFsV5c9IBgIE00J1g6WOT2z70on3xMKae fS5KWm7U7\
I183gS02N1IytVczZHg6wIlw/xJMFb6t/mzmpLOMKHzsyeKOwfmvbkyztntRoYIMtbBl1oVib6B1lx3r\
c06mA6bDeJIExDXeZDlsyqFzY3bH6VIYgl 7]

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=\
@eNg9UU1PwzAMvEAXWLKHCYY4VOukOWNTIWsi1h7gUpWSQIAOUSTh+PekLdO6K0zwZHs9/yc50T3\
WDXvXMgPDnrnpO5sGFhnZOtgs++epak/uZHiO0KXKEjohoXwIrRxpukAt4D1lgXahAdMZYCEa6/xQ\
IwpYKEX1s7V8zFfj41FK7HPpINLZurmFu9d60fBEkIaySCBIEOFCg8S11Z2YROFFHgl01YtSLL9db3\
013LktoXAKAFMsXVGgUOBE/MN/1j5hF/32/QYvS+XMY5ycuHqViNWA8geXE3Medfbnj26Xj4ibl+\
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euOtsws4xtGR31uSTs074/8HbVrl1V5qc6AfK0rlo
exemd5=847e46840b9c5a39%9aa391c3dfe5cd236

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

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

baggage=

compile options=\
@eNg9UclOwzAQvEsrRr5SWRmIRh6iplCxUhjS2aCIVLIEINGRIXMUugrInkrSOCE4gMY £xMst78yY1\
DatXz0pXLwrM21WmsR6xrgqlKV7Sb5r5gilfVVvrdp8eUhGIuPXgYjYCVwMyudsgAixYyDotQ5nhN\
02§ IZWDAXCkwrVEWIYp7BFbX9Rt 6a9XgT4YDs2q971 L8 IXR+B135%9MikcMX2t1iaTVugCQkICIAL\
nyIfun2I4FLIzKAdf6FGCPpLHIJRTKALTD2nS0lwgMs5HN+G2PG72n3WFJcZ90AJzy70YTrh6Ak4denV\
IOIf9f1ZHhibuydVOjuBve3F6IRKoglo/zhlDyvybjcHi/kAeGu63g==
exemd5=p4861d8de61102ce03d95b0a2a0db697

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

# Last updated Wed May 7 14:07:22 2014
optmd5=pb116d89bce0a3477670ed5b192b420c8

baggage=

compile options=\
@eNg9UU1PwzAMVEdAXWL10QWIgDtU6qVIsgabplkdaXKLRphBYm6npEPx7vHbThuAOJCzFSWzHee85\
13WtVm+yVGsJetMgXRvbMm2j81Y027pQjXiXjSo/HXJIJLI/PEhueBwOgOVB9eHGhgQZpEvrCTxZ4\
JIPQWOWAKFN1vt4WEMMe52kmApa6XhSKbDoP3SDFeCFXa8GYKFQlad4dPdnCugHFdZrkyL4NoXoFVV\
faA3RvVZ+2GIYVZWLXYNTp2 6uAe2 IRURJHOIbGb1tcjm2fBv85dIhSIPsL9y740nmkG+siIVesclt\
5E5SzP1k2FV4YexPBTY51J1Hm]ljcBgTBZuwxxC7nS9ChSvg8cz0WsezhFHonCLEiFt/3¢c/yjlr9L\
DSP99CrzlozhaEdhd6JHWX4A/816+5YvdnM+GEIX6£P]6g==
exemd5=cel9al64ded65deb33a85a25c8lea’7d

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

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

baggage=

compile options=\
@eNg9UclOwzAQvEsrRr5WRmIRh6iplCxUhjS2aCIVLIEINGRIXMUugrInkrSOCE4gMY £xMst78yY1\
DatXz0pXLwrM21WmsR6xrgqlKV7Sb5r5gil fVVvrdp8eUhGIuPXgYjYCVwMyudsgAixYyDotQ5nhN\
0zjIZWDAXCkwrVEWIYp7BFbX9Rt6a9XgT4YDs2g971L8IXR+B135Z29MikcMX2tiaTvVugqCQk9ICIALN
nyIfun2I4FLIzKdf6FGCpLHIJRTKALTD2nS0olwgMs5HN+G2PG72n3WFJcZ90AJzy70YTrh6Ak4enV\
IOIf9f1ZHhibuydVOjuBve3F6IRKoglo/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=\
@eNg9UclOwzAQvEsrRr5WRMIRh6iplCxUhjS2aCIVLIEINGRIXMUugr9InkrSOCE4gMY £xMst78yY1\
DatXz0pXLwrM21WmsR6xrgqlKV7Sb5r5gilfVVvrdp8eUhGIuPXgYjYCVwMyudsgAixYyDotQ5nhN\
023 IZWDAXCkwrVEWIYp7BFbXI9Rt6a9XgT4YDs2gq971L8IXR+B135Z9MikcMX2tiaTVugCQkICIAL\
nyIfun2I4FLIzKdf6FGCpLHIJRTKALTD2nS0lwgMs5SHN+G2PG72n3WFJcZ90AJzy70YTrh6Ak4envV\
IOIf9f1ZHhibuydvOjuBve3F6IRKoglo/zhlDyvybjcHi/kAeGu63g==
exemd5=3d5c90939fedc35£0197£8ec690419£4

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

# Last updated Wed May 7 14:07:42 2014
optmd5=a415db3e25b10c1817£5f8fclcdl2de2

baggage=

compile options=\
@eNrVkllrgzAUhu/9FSH3KeyDwaQWNLWtmzVh2ovtRro02dygEWNHt1+/pFYR2kFZYbBcxHB80Oec 9\
zzmMRLFC+£f0ciW3MgyzgThbItVVeZgINqU6yyKv3gVSY+HXgBrOmlN1Al1Z2UJAEDjmPo4xXShn9HY\
9xXbTXiwN6c21Vg2V3FSMjwCS3Xsgy)L74quBuN1aOgqWWT0JI3G]vwSESoFJQ8JKAXhEHY2BEt1kAL\
kTnWvAhZ1dWyATIiZYvt2BhKgIKaEhHAMELkCSIilgnXb9StAeZ5v9a0Ub+7L5gNVuSiNxGl+6VZa\
8xa2wQQ7sCOHdwHi3RGaaG/92vC05jw/wrO0FbVmoUVsoHMG8+DJ1 /HEWz+dIGOH8I5NuQN6FtHI\
0dyZ5vSBYwOcsR1r/M9ZhOF039viWMxH+QG80on984g9XISNZ5x7rjZ2UiG4/4a/+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=\
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@eNg9UctOwzAQvOcrVr47Eg8hETWV2)StAmls0eQAl6ikNhhIbNkuKnw9TkJpD]j1lUIOHDerUe7+zM\
ZrLB9fgVcfHGQCOorZGMCz1gtKlvgbbMRunxnWvCPEJOhb05pAEaxSikAwLMVjaMyooVLs1k8LRaD\
WpnSgOuHGhm51RUbASY /uc+VEp9s4/PrnedaOvg8nSxWITrSE7UISu7yyTRJIk/x+COpIlkBeRpcM8\
camtXjeAqg5bsW44vAZMLwIyviXVi7TPgug53LhrD+njeXw5VcIVCwv7JICAdiP7EUBZKMQ7ULQVyYDT\
G0JzN9GQEZ0giQTgPibL5CF2iN/Pd4I15a2LdDsz5kxtwZMHAGenHF1ZZM4bDOTj 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\
19gosmdelCs0opGlgDtL62Rb5pK1 63pZtuyFt2XxNtVPdG10gqQVdw/OmATBewfDSGDEaIWZjj1ES\
J8w12PMTn+B4d4giiEQstLGOQCHCCRGVrErJ22x1IN1W/kgKWYsi9mCKXuTRVKfaQky5GeyygF+cA\
MONnEus35DAzxmZtFO5TvEGKkW1xtNaXQQdg+YkjsP7EU81£9cq96zKFH7978gHXCURINt+IGE3I5B\
Qym65pJQYR4AK0Cc02g8HI+5J2XTAFGOQOMIKLIOgl6JB8VEVVEVOW6vo2n20mhggLlpIdPtkbdpb4dzm\
WiB3p/geRB82iHNNaKIUjRmPKY1YoC760X+HFOLn+o4wJ/DxzcicX7kB33yjYUzE/RPPZTeDwzg4d\
OnsVeGPz/rH+gZukfZdGLfoANeUb8A==

exemd5=0958738£8cae69d85990a0c7£858200e

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

# Last updated Wed May 7 14:09:19 2014
optmd5=d1eb52389405453£fef84729dd70d0c9

baggage=

compile options=\
@eNg9UU1PhDAQVEdXTHgviR/xQJZNoOBaLbRx4aAXsiTIoSumGdo3+ewusu2uMF01lsmumk82bmzZtU\
d0StXgg6asSvQadvoznjI2L4ipbdFvuoenLl 6rvgnffXyMERWI90CXLIG4gz82z)jSQaCljWlCZ0zeN\
49BfAAARpODgemiWs 62KfgCil3pwlpprsyfQ41KrXA8SfQudnsD37wgWX+2+YGb3py2gqOgAeU+tiR\
waMvwishMx9/YYiR4+1gXPBgsXSx72wxEh64RJawu9ghfs987CXFTRaAEjLPs9rDAOANGnKXXk45/\
10gHdWb6/rkqrZkPkFbttNzpMSiFo61q/z14a5sE2WXBWTisoVVAYiLyYWMH6/0AY2XCKA==
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=\
@eNrdUllvmzAUfedXWLxDm6yalmhUAMM6b2BbQLRsL1bmmIOtfAhTI1+3X1yakIWsqVY20h/rB9rkec\
£0127iVVaRWrXzLLNxJUdZdXZTs32q7JRcebbbn0G34rmzz7459T0wgYm4021gKuAbB+A6sAmM7yT\
zWp) lwWwsAOsHS5MUU71+prGf4K/IuVIoPkLhESIohX6gNijikMbImehgNIBLBSB1IS5YcMFgyAwhm\
1zxJXeK7ISWoZ5MA33BVELAQEefdZDZV0chdcp9GLiYID5xpndNy4dkYoxEnKWawurmIJQ5BDtEtCE\
feQtbkYxHrK3V2MM3QTxIHSPSZgs1gCA9221bYS8BlblsLezus7/yriWdze4MpaWHCPzAlaz 6kMOx\
X6Gmpn6n0mX/wscK9wxG49T1cIjTL2NSL/1wxBOMp00wDUg]j 9ev3rGg621UCS2gzhjg3g5262L40\
ZSfW2UVeisl2LYFF3wArylZtp5qi+6EsKYo7Nbet3M3T3aJYRVZrirP7pKpj77Q0B5yCATrnPbfYB\
6n2kLEFXXH1/kmQoNtTKQTt7cNOgcgAQ40nVgnvGOZ3gyaCvEY11PddFpgc/SehgvbdB+jP2C218h\
eqvga/Lgpe2jlk+j9jnTrHI92jtQf fspRddeg8MAKK69CP1xH/3PEte56UJXwagE7gGQ7hRC
exemd5=5a1al16355¢c7247d6£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+062jSiMLzZrB5Fw9/KR1QfHjpDDmGz1IWnogBst9g9GCjA43kaEk7S3F6T\
cRIkUBBOcJIgP/LuQESZM6JRHEZnWYrkxogYAzC4AVIVCGzuSeQYspXy3Ueuyj+£9YVGyWrcQry9dd\
XcJ2Hbrx0D2kYajVpinKkUNcIMRD1gHg71iy4ZmnmoRM6yLEK7R+T2J/0be0rtQ4RhAMI+A70E67I\
YS7YvNRGHOL79vfEuOFSdpv5AY1pdn88bScBcmKa3PSe/VHhb8QdquVLWRg9aiGl3Fux17MVOh5v\
Rf9H4ArbtzM8iHtOgNaiWgJ+E5a3hR25/ApzV35¢c=
exemd5=0315dae2aad4c5fd47f4al71lba3bcd49bf

998.specrand=base=cloud.x86 64=default:

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

baggage=

compile options=\
@eNg9UU1LxDAQvedXDL1H8AMPZbuwTetS7TbBbQI6KWEMtGgbpcmK/nun7UpXxIuCIUyGzMd78ya3\
LWs2z9rULxrslte2dQFxvquVr7pdel93lavuavMe OmNKuFjJAB6UAOLXE1YCWWDxWia84rJEN4+T\
qFwCABONnwIzZ0I80/hFY0zRvaJ3Toz0ZH8xqzLZPCcfQ+Rnsz9S4yuTODTNNd53Sc8ID4DykSIo0\
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voguhSxC+oUhJcgbelxki+UaY9/ZUiICwMJI01d4mmPF75gOWFNfFIkgzt Lg5hBtmoCRL86tRxz 9K\
9IM6M3v3pJV3c5j0JEYvUxbvIfvHgQdYUfa70ViMB+MSVEE=
exemd5=£639e705a1d96e£85782e1b8d885aefb
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ABOUT PRINCIPLED TECHNOLOGIES

» We provide industry-leading technology assessment and fact-based
Principled marketing services. We bring to every assignment 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.

CPU performance comparison: VMware vCloud Air, Microsoft A Principled Technologies report 10
Azure, and Amazon Web Services


http://www.principledtechnologies.com

