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'Novo-G Concept

A Goals

¢ Investigate, develop, evaluate, & showcase:
A Most powerful RC machine ever fielded for research .
A Innovative suite of productivity tools for app development
A Impactful set of scalable kernels/apps in key science areas N 0 O-G

¢ Project & machine name: Novo-G e e s
A MNovodo i s Latin: "to make anew, refresh,
A 50 fGenesis (first of a series of Novo machines) or Green J

¢ Focus on experimental research challenges of RC spanning HPC to HPEC
Motivations
¢ Design productivity is foremost need/challenge for widespread use of RC
¢ Challenges accentuated as scale increases (devices, systems, apps)
¢ Powerful experimental testbed to support R&D addressing these challenges
A Emphases

¢ Performance (system), Productivity (concepts/tools), Impact (apps)
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‘ Novo-G Machine

A Cluster of 24+1 servers (compute + head node)

¢ 192 Altera Stratix-11l E260 FPGAs for app acceleration /A = nYA\,

o Each w/ 768 18x18 multipliers, 254K logic elements, 204K registers, power <20W
i e.g. Per E260: 768 Integer, 192 SPFP, or 85 DPFP multipliers @ ~300MHz (Altera FPC)

¢ FPGAs housed in quad-FPGA PCle x8 GIDEL boards
o  Embedded-style boards; supports both HPEC- & HPC-oriented research

o 4.25GB memory attached to each app FPGA, ~ 1TB total RAM in Novo-G

¢ 48 boards housed in 24 Linux compute servers + head node
u  20Gb/s non-blocking DDR InfiniBand; Gigabit Ethernet

o 26 (24+2) quad-core 2.26GHz Intel Nehalem Xeon processors w/ QP  F&7»/)=1 4

A Funded by U. Florida w/ generous help from Altera & GIDEL
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* Our cluster vendor is Ace Comj

‘ Novo-G Machine

1 heaehode server withg
11 Urackmoumthassis

iDual Xeon E5520 qeade CPUs @
2.26 GHz, 4MB Cache, 5.86 GT/s QP!

124GB ECC DDR3, 1333 MHz
fintegrated du@igEBports & video
#CH10R controller for 6 SATA drives
13 x 1TB Enterprise SATA2 drives

KVM/LCD unit for head node

24 compute servers, each with:
HUrackmourthassis with 645W P/S
fintel Xeon E5520 qeade CPU

16GB ECC DDR3, 1333 MHz
fintegrated du@igEBports & video

12 GiDELProcStafllI PClex8 cards
iMellanoXDDRInfiniBandPClecard
1250GB SATAZ2 drive

NOTE: 2x upgrade in B&pacity (from 96 to 197
FPGAS) in 1Q10 requifd® upgrade in power &
cooling units of NovG; sustainability advantage!
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