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Need more cpus?

Traditional clustering
solutions has unatural
boundaries in:

* RAM per server

* CPUs per server




Out of memory space?

Traditional clustering solutions combine servers using
* Complex programming models
* |0 adapters




Your system can grow organically with Numascale

Enourmous resources has
been used to adapt to
unatural boundaries

It does not have to be this
way







Numascale’'s Unigue Solution

Numascale enables: Traditional Cluster:
Distributed memory gives partial views of data set

1. IN-MEMORY computing of large data
sets at 100X higher speed by
reducing interconnect latencies and
avoiding disk paging =
Efficient Predictive Analytics.

2. Powerful 10 allows for real-time
sensor and data input and rapid time
to insights = Visualization.

3. Simplified software development,
system utilization and reduced adm.
and maintenance overhead by
running single OS.

Numascale “cluster”:
Shared memory gives shared view of entire data set

4. Low entry level cost and unmatched
scalability




Unbeatable Programming Model
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Natural evolution of previous breakthroughs

Step 1: Singlecore PC
Step 2: Multicore PC
Step 3: Multisocket Server

Step 4: Scale out with bus
bridging interconnect
architechture

Finally: Numascale
systems share GPUSs,
CPUs, memory and 10
between physical servers
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LMbench - Chart

Latency - LMBench
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The Memory Hierarchy

Latencies in the Memory Hierarchy
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Braking records with Open Source Software

 Numascale Appliances comes
with Open Source Software
Stack.

 Numascale builds larger single
Image systems than anyone
else.

e Patches to the Linux kernel,
libraries and tools returned to
the open source community

\

Numascale Wiki

Home Recommended configurations Recipes Environment
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Numascale Best Practice Guide
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Easier Parallel Programming

« Any multithreaded application can run on NumaConnect
using e.g pthreads.

 OpenMP can be used for easily applying a parallel
programming model for a shared memory computer and will

scale the execution of parallell regions in an application
across many threads

 Numascale develops preloaded modules for R, OpenMPI,

LAPACK, memory allocation and more that fully utilize
the NumaConnect



Worlds Largest SMP

108 nodes
324 AMD 6386 CPUs

5184 cores
20.7TBytes Memory

Application: Real time Big
Data Analytics
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World Record Memory Bandwidth

Array size = 135000000000 (elements), Offset =0

Total memory required = 3089904.8 MiB (= 3017.5 GiB).
Each test is run 10 times, but only

the *best* time for each is used.

Function Best Rate MB/s Avgtime Mintime Max time
Copy: 9139226.2 0.240336 0.236344 0.246761
Scale: 10062237.6 0.217982 0.214664 0.220526
Add: 8985643.0 0.361473 0.360575 0.363363
Triad: 8871850.0 0.366032 0.365200 0.366646
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Human readable numbers:
Array size =3 TB

Copy =9.1 TB/s

Scale =10,0 TB/s

Add =9,0 TB/s

Triad = 8.9 TB/s



Scalable GPUs
with
Numascale
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« Standard GPU Clusters suffer from
 Complex message based inter-node communication
 Limited node size
« Each node requires one instance of the OS
* Complicates system administration
 Complicates aggregation of GPUs
* Underutilized CPUs



« Sharing GPU Resources
* Fewer and larger systems
» Better Resource Utilization
* Less system administration

« Easier upgrades



Scalable GPUs

Supermicro 2042 Server Features:

 Supermicro 2042G-LTF Server

e 2U Rack Mount

1 GPU -Single/Double Slot

e 2-3 AMD 63xx CPU

e 8to48cores

* Upto3.5GHz

* Upto 384 GB DRAM

* NumaConnect Adapter

e 1400W Redundant High-
efficiency (Gold) Power Supplie

* Up to 6 hot-swap SAS/SATA




4 GPUs single image




News

ﬁ  NumaChip2 released with fatter pipes
J= 15 ©3.20bps which gives more paralellism and BTE
Link & Routing Layer engine, both gives more bandwidth
JEC | + Numascale R Appliance released with
—~Processor Interface Unit (PIU) optimized software stack and plug and
o Ve e [l esl s Fg 53 | RMTag | play experience for Data Scientists
[ mevs ] _4,41? [ mems | [k % > Numascale has developed their own
== N !g! /| [NCache | simple Jacobi solver that shows linear
~ SCI Interface Unit (SIU) scaling for the Shyne code.
S - Numascale is developing their own
g 18C 14l solver,
for solving large sparse symmetric and

= unsymmetrical linear systems of

I;l |;| |;| j;i j;i j%@@lZGbps equations on large shared-memory
SN o N VRN multiprocessors by maximum utilization

of NumaChip2.
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Future system at Keele
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memory
— 576 cores
— 12 GPUs.
« All recourses

are available
IN one Linux

Instance

24.36 FPS [single precision | 65536 bodies]

2092.64 GFLOP/s on 3 GPUs
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