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Executive Summary

In July, 2007, Clabby Analytics received an invit ation from IBM to visit an IBM
BladeCenter benchmarking and testing laboratory in Ral eigh, North Carolina . The
purpose of this visitw  ould be to audit a suite of tests comparing the IBM BladeCenter

H architecture with the Hewlett -Packard (HP) BladeSystem ¢ -Class architecture @& and
then provide a written evaluation of the test results

Now, for thoseofyou who know Cl abby Analytics (thatds me), you
generally hesitant to do sponsored research. | accepted this invitation because IBM

told me that, under certain stress workloads, they could prove that Hewlett -Packard 6 s

blade memory modules run 10  °-15° Centigrade hotter than the uppermost range

recommended by memory manufacturers . If this proved true, this situation could

have implications on the reliability of HP bl ades. S

In Raleigh, |p ersonally watched HP and IBM  blades being stress  test ed using Agilent
and HP test equipment . | canverifythat | B Mobservation s about HP blades are true
&€ they run hotter under (tékl sdmsc wénbrenmenhlaert e st

What this means is that, in heavy wotkloae nvi r onment s, HP may be ficookin
(running memorput of spec for extended periods of tim&hdfor those of us who have ever fried

memory processoror disk components, we know that this kind of situation can lead to some serious
reliability/availability probl emsé

While in Raleigh, Clabby Analytics also requested an in -depth BladeCenter availability /-

reliability designreview ( a Bl ade Ce ndown a jiWwhatadiscovered was that IBM

has other reliability/availability blade advantages in power design (with a redundant

power backplane) ; availability (w ith no single point of failure) ; indisk as it replaces

mechanical di sks with solid -state disk driv e); and in storage integration ( | BM6s Direct

Attach Storage subsystem can be a reliability/availability advantage because it places

mechanical storage under external control) . Further, | BMandOp@erp en Fabric
Fabric Manager serve s to make managemento f blades easier by allowing switches

and LAN settings to be preconfigured, as well as automating the f ai l over of bl ades a
leading to improved overall blade availability.

Basedupon actual lab tests and a thorough-dearwn o f | BMb6s ,BlbhbhydAmayiceat er chass
concludeghatthe IBM BladeCenter desigrovidesa superiorreliability/availability desigaspecially in

the areas of memory cooling and power redundarfityd n compared to HPRPbds Bl adeSy:
enterprisedooking for themor e r el i abl e/ avai |l abl e d erslispgted, | BM6s B
edge.
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Finally, | BM engineers and str atsewilbladedatignscr i bed t he
philosophy (fewer moving parts for fewer mechanical failures; open network fabrics for
easier management; and more). A more in -depth discussion of this design philosophy

is also contained in this report.

The Test Environmenand Results

The test environment consisted of a large room ( the ambient temperature was
constant ); afew workbenches ; an HP BladeSystem ¢ -Class blade environment and an
IBM BladeCenter running side  -by-side; and two pieces of test equipment (an Agilent
Data Acquisition Switch Unit, and an HP Testmobile Data Acquisition Module). The

Agilent unit was used to measure voltag e output; the HP Testmobile Data Acquisition
Module was used to measure temperature (it converts voltage into temperature
measurements).

Thermocouples (wires) were run from the HP and Agilent test equipment to four

DIMMS (dualin -1 i ne memor y moealsmall éaardsthathbld memory chips)

| ocated inside HP(see Fidile &)d.e A s ricethe test ing was completed

on HPO6s Bl ad e S ysanieetmrmodouplesswere then attached to 4 DIMMS in an

IBM BladeCenter. The wires between the testing devices and the DIMMS were hooked

up to two DRAMSs (distributed random access memory chips) on each DIMM, as well as

each DIMMs advanced memory buffer (AMB). Two thermocouples were also attached

to 2.3 GHz processors in each system. Test equipment then au  tomatically displayed

the temperature activity on each memory module as well as on the processors . These
thermocoupled bl ades were then placed back into HPO&s

Figure 1 & Thermocouples to HP DI MMS

Source: Clabby Analytics, July, 2007

Prime 95, an industry standard package used to calculate the highest Mersenne prime

number was then used on each blade platform to produce a varied workload

environment that uses a lot of memory and central processing unit (CPU) processing

computing power. Because Prime 95 generates a variable wor kI
the workload cycles up and down & the HP memory modules reported a low range of

temperatures that ranged from 78.4 (on an adjusted basis) & to al mog98.7°100A

was the highest that | measured) . Figure 2 shows the HP BladeSystem blade memory

test results.
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Fiqgqure 2 & HP Bl adeSystem Memory Test

Source: Clabby Analytics, July, 2007

| audited the exact same test on an IBM blade located in the same room as the HP

BladeSystem, using the same softw are test suite and the same measurement

equipment. The IBM memory modules never exceeded the 85° degree mark (the

high-end temperature range recommended by most manuf act
closer to 80° throughout the entire test. (I' dondét sBMwpi beure because the
nothing to show & no AHOTO or AEXCEEDO warnings were

These tests show that, under heavy computational workiiRadssignificantly overheatirits DIMMSs.

Blade buyers who plan to use virtualization softwarbeesrijy in order to drive maximum workloads on

their blade systems need to be aware that cooked DIMMs represent a potential reliability/availability failure
point.

Why HP Is Cooking Its DIMMsé

The big question that arises after ¢ onducting these tests is iwhy are HPO6s memory
DIMMs runningsohot ? 0And a c¢l oser | ook at HPOG&sseverbliqgaicke desi gn r
and obvious answer s. With respect to its memory complex design, HP has:
1 Jammed their memory too close together (DIMMS can use up to 6 Watts of
power during peak | oads @& generating a | ot of heat)
1 Not baffled the airflow properly ( it appears that HP is  not feeding enough cooled

air down the center of their memory complex); and,

1 Placed their memory modules directly behind a mathecent laleat sourc
processingunits & but has very f i nappdaenattto divedss t hat
much air through the center of the memory module complex as needed .

| believe thatth ese design issues makes t hose memory modul es i® the cent
memory bank run hotte  r than they should.

August, 2007 © 2007 Clabby Analytics Page3



