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What is Gordon?

AA fAdianhtensived supercomp!
flash memory and virtual shared memory SW

A Emphasizes MEM and IOPS over FLOPS
A A system designed to accelerate access to
massive data bases Dbeing generated in all fields

of science, engineering, medicine, and social
science

AThe NSF6s most recent Tr
Diego Supercomputer Center (SDSC)

A Coming Summer 2011
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Why Gordon?

A Growth of digital data is
exponential

Afndata tsunami 0 SO|e><a

A Driven by advances in
digital detectors,
networking, and storage
technologies

A Making sense of it all is the
new imperative

A data analysis workflows
A data mining

A visual analytics

A multiple-database queries
A data-driven applications
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The Memory Hierarchy of a Typical
HPC Cluster
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The Memory Hierarchy of Gordon

Flash Drives
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Gordon Architectur e
A 32 Appro Extreme -X {\ € ssD
compute nodes /O Node
A Dual processor Intel I\‘
Sandy Bridge

A 240 GFLOPS : ‘
A 64 GB 2
A 2 Appro Extreme -X 10 :
nodes > ‘ A
240 GF 2

A Intel SSD drives .
A 4 TB ea. 2 ;OGF
A 560,000 IOPS omp. omp.

Node Node

A ScaleMP vSMP virtual
shared memory

A 2 TB RAM aggregate vSMP memory
A 8 TB SSD aggregate virtualization
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Gordon Architecture: Full Machine

A 32 supernodes =
1024 compute nodes

A Dual rail QDR
Infiniband network
A 3D torus (4x4x4)

A 4 PB rotating disk
parallel file system
A >100 GB/s
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Gordon Aggregate Capabilities
Speed  245TFLOPS

Mem (RAM) 64 TB
Mem (SSD) 256 TB
Mem (RAM+SSD) 320 TB
Ratio (MEM/SPEED) 1.31 BYTES/FLOP
Network bandwidth 16 GB/s bi-directional
Network latency 1 nrsec.
Disk storage 4 PB
Disk IO Bandwidth >100 GB/sec
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Dash:

a working prototype of Gordon
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Dash Architecture

4 supernodes = 64 physical nodes

RAID controller

16 compute nodes  (Nehalem)
8 cores 8 cores 8 cores
| | |
48 GB DRAM 48 GB DRAM 48 GB DRAM
If'O T'ICIC]e CPU

RAID controller

[
64GB

64GB | | 64GB 64GB | | 64GB 64GB
flash flash flash flash flash flash
8 flash drives 8 flash drives
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128 cores

768 GB DRAM

1TB flash drive

One core can access

1. 75 TB
vSMP
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NIH Biological Networks
Pathway Analysis

A Interaction networks or graphs
occur in many disciplines, e.g.
epidemiology, phylogenetics
and systems biology

A Performance is limited by
latency of a Database query and
aggregate amount

of fast storage available
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Biological Networks Query timing

TABLE 11: QUERY RESPONSE TIMES OF POPULAR QUERIES IN BIOLOGICAL
NETWORKS ON DIFFERENT STORAGE MEDIA (HARD DISK, SSD AND MEMORY)
AND THEIR SPEED-UP IN COMPARISON TO HARD DISK.

Query Q2C Q3D Q3F Q6G Q7H
RAMFS [ 11338ms | 62850ms 3ms 17957ms | 211ms
(VSMP) | (1.42x) (3.60x) (186x) | (1.54x) | (5.64x)
3SD 11120ms | 176873ms | 11lms [24879ms | 495ms
o (1.45x%) (1.28x) [(50.73x)| (1.11x) | (2.41s)
HDD [ 16090ms | 226023ms | 558ms [27661ms | 119]1ms
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Palomar Transient Factory (PTF)

A Nightly wide-field
surveys using
Palomar Schmidt
telescope

A Image data sent to
LBL for
archive/analysis

A 100 new transients
every minute

A Large, random
gueries across
multiple databases
for IDs
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