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Blue Gene Overview
- HW: BG/P, BG/Q

« Software

Research Initiatives on Blue Gene Commercial Programming
Environments

Demonstrative Financial Application with TD Bank




BlueGene/P

72 Racks, 72x32x32

Cabled 8x8x16

Scalability
Low Cost
Seamless

32 Node Cards

(32 chips 4x4x2)
32 compute, 0-1 10 cards

1 chip, 20
DRAMs
435 GF/s
64 GB
4 processors
13.6 GF/s
2.0 GB DDR2

13.6 GF/s (4.0GB is an option)

8 MB EDRAM

1 PF/s
144 TB
13.9 TF/s
2TB
256 racks Is

3.56 PetaFlops




Blue Gene Software High-Level Goals & Philosophy

Facilitate extreme scalability

High reliability: a corollary of scalability

Familiar Linux based program and development environment
Standards-based when possible, leverage other IBM HPC
Open source where possible

Facilitate high performance for unique hardware:
— SIMD FPU

— DMA unit

— Node hardware for efficiently utilizing many core architecture
Optimize MPI and native messaging performance
Optimize libraries
Facilitate new programming models




BG/P Software comparison with BG/L showing BG/P is more general purpose

Property BG/L BG/P
Overall Philosophy Scalability Scale infinitely, minimal Scale infinitely, added
functionality functionality
Openness closed many components open
Shared Memory no yes

Programming Model

Hybrid

2 processes 1 thread
(software managed)

1 process 1-4 threads, 2
processes 1-2 thread, 4
processes 1 thread

Low-Level General Messaging

no

DCMF, support generic parallel
programming runtimes

Programming Models

MPI, ARMCI, global arrays

MPI, OpenMP, UPC, ARMCI,
global arrays, Charm++

System call interface

proprietary

Linux/POSIX system calls

Library/threadin libc/proprietar libc/pthreads
Kernel y g ghbc/prop y ghbc/p
Linking static only static or dynamic
Compute Node OS CNK CNK, Linux available as trial
I/O Node OS Linux 4-way SMP Linux
Control Scheduling generic API generic and real-time API
Run Mode HPC, prototype HTC HPC, integrated HTC, HA
oS Scaling Linux Scaling Linux, ZeptOS, Plan 9
Generalizing and Tools HPC Toolkit HPC Toolkit
Research Initiatives
Financial None Kittyhawk, InfoSphere Streams
Commercial none Kittyhawk, Cloud, SLAcc, ASF




Failure Rate @ 100 TFlops

Failures per month

B Itanium?2 B x86 O Power5 B BG/L B BG/P

Results of survey conducted by Argonne National Lab on 10 clusters ranging from 1.2 to 365 TFlops
(peak); excluding storage subsystem, management nodes, SAN network equipment, software outages.

* Estimated based on reliability improvements implemented in BG/P compared to BG/L
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Comparative
3-year
Infrastructure
COSts

(existing facilities)

Business Case for
IBM System Blue
Gene Solution:
Reducing the Costs
of Commercial
Supercomputing,
International
Technology Group,
November 2006



Leveraging Blue Gene HPC Leadership in the
Commercial Space

Scalability
Reliability
Cost of ownership

?Commercial Programming Environment




Programming

: Making Wider Use of
Environment

Blue Gene
Cycles
Research Initiatives

UPC NAMD/
generalized comm

HTC

specialized
acceleration

Matlap  DPBIn

memory
DB. Active
analytics SAN

PPC cycles via vanilla Linux

Generic cycles, system U, via multi-architecture simulation




Active San: BG as an active Disk
1 BGP rack can have 64 GB/s 10 Bandwidth
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BG provides
very fast
“intelligent”
disk




“... the internet as an application” (Economist, The Register)

Computation as a tradable commodity: selling computation not computers
+ Utility computing (also buzz-worded as “cloud computing”)

Scale and cost matter!
+ Minimize hardware and infrastructure cost
+ Minimize runtime and administrative cost

+ Maximize profit
(turn-around time, utilization, flexible pricing, billing/accounting)

Scientific question: “What is the system structure for a compute commodity?”

Current experimental platform: Blue Gene/P




Allocation and Management

Firmware
(Boot loader)
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Engagement with TD Bank
Architecture

Replace large number of white
boxes and Cisco routers with
integrated Blue Gene/P

Replace non-scalable
communication infrastructure with
InfoSphere Streams

Kittyhawk bridges between
specialized Blue Gene/P hardware
and legacy software




What is Driving the Push to Automation

Competitive advantage to being first to quote

Intense competition between firms




Typical Bank algo-trading logical view
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Stock and
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Low Latency Zone Trader
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Exemplar

Replay of
OPRA

Replay of
Stock feeds

Replay of
Book feed
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SPADE Language

Stream Join

A toolkit of Stream Processing Operators

+ E.g., stream relational operators

TCP Adapter

Flexible Edge Stream Adapters & | -

+ To read/write from/to external data sources

User Code

Support for User Defined Operators (UDOPS)
Procedural constructs

+ E.g., to create distributed and parallel flow graphs

Vectorized operations

Knobs to influence placement, partitioning,
execution model




InfoSphere Streams - Streaming Platform

ocessing Processing Processing Processing Processing
ent Element Element Element Element
tainer Container Container Container Container

System S Data Fabric
RDMA / Torus

Blue Gene Blue Gene Blue Gene Blue Gene




BGSM

BGSM transport layer

_ _

Collective links 3D Torus links




Streamsight View - 8 source nodes 12 alerter nodes




Low Latency: end-to-end application view

163 Decision Engines
356 Blue Gene Nodes
356 PEs

4,271 streams

i

OPRA data

24 multicast
channels

I

163 streams

|

Sub millisecond latency
while processing the most challenging
financial data feed played back at 21X the
recorded rate




Leveraging Blue Gene HPC Leadership in the
Commercial Space

Scalability
Reliability
Cost of ownership

Commercial Programming Environment




BlueGene z Ultra-Scalability Small Footprint

Sequoia
- http://www.hpcwire.com/features/Lawrence-Livermore-Prepares-for-20-Petaflop-Blue-Gene-38948594.html
- http://www.eetimes.com/showArticle.jhtml?articlelD=213000489

InfoSphere streams
- Limited Availability: May 15, 2009, General Availability: 1H 2010
- http://www.forbes.com/2009/04/09/ibm-stream-computing-technology-enterprise-ibm.html




