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Microarchitectures are becoming more and more complex
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How to optimize codes for these complex architectures?

A Performance engineeringt Sy O2 YLJ 44Sa GKS aSi 2F NRfSaszx ajAt
deliverables applied at every phase of the systems development life cycle which ensures that a solutior
will be designed, implemented, and operationally supported to meet the fanctional requirements for
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A Manually profile codes andune them to the given architecture
A Requires highbgkilled performance engineers
A Need familiarity with ¢ NHz3 6§ Y &
NUMA (topology, bandwidths etc.) engineer!
Caches (associativity, sizes etc.)
Microarchitecture (number of outstanding loads etc.)
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ScientificPerformanceEngineering
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Modeling by example: KNL Architecture (mesh)
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KNL Architecture (all to all mode)

MCDRAM MCDRAM PCle MCDRAM MCDRAM

t ! ! t t

EDC EDC O EDC EDC

I - —

Tile Tile Tile m|
S _——— j

Tile Tile Tile Tile Tile '

Tile Tile Tile

DDRE IMC Tile IMC EDDR

Tile Tile Tile

Tile Tile Tile

Tile Tile Tile

EDC EDC EDC

MCDRAM MCDRAM MCDRAM MCDRAM

S. Ramos and Hoefler. CapabilityModels for Manycore Memory Systems: A G&sady with XeonPM b [ £ Lt 5t { QmT



MCDRAM

!

MCDRAM

EDC
Tile
Tile
Tile
- IMC "ODR
& a» a» @
Tile Tile Tile Tile Tile Tile
. -——————— N . T N
Tile Tile Tile Tile Tile Tile
- E— ' - N -———————
Tile Tile Tile .Tile Tile Tile
- . — - N -——————— Core
EDC Misc i EDC EDC
— ' -

MCDRAM

!

MCDRAM

MCDRAM

!

MCDRAM

S. Ramos and Hoefler. CapabilityModels for Manycore Memory Systems: A G&sedy with Xeon PN b [ %

MCDRAM

t

MCDRAM

spcl.inf.ethz.ch
y @spcl_eth

Lt5t{QmT

ETH:zurich




MCDRAM

MCDRAM

!

Tile

EDC

MCDRAM

MCDRAM MCDRAM Plle
EDC EDC 1[@)
I -—
Tile Tile :
I -—
Tile Tile i
N -—
Tile Tile
N -—
DDRi IMC Tile
- H
Tile Tile Tile .Tile
N -— L
Tile Tile Tile |Tile
N -— L
Tile Tile Tile .Tile
N -— L
EDC EDC Misc i
T—T L '

MCDRAM

S. Ramos and Hoefler. CapabilityModels for Manycore Memory Systems: A G&sedy with Xeon PN b [ %

MCDRAM

t

Tile

ile

EDC

MCDRAM

spcl.inf.ethz.ch
y @spcl_eth

-

Tile _—Tm\
N -— N —

Tile T

Lt5t{QmT

ETH:zurich




v ouaon ETHZziirich

KNL Architecture
MCDRAM MCDRAM PCle MCDRAM MCDRAM
EDC ‘ EDC ‘ 1O ‘ EDC ‘ EDC ‘

How much does this all matter?
What is the real cost of accessing cache?

What is the cost of accessing memory?

MCDRAM MCDRAM MCDRAM MCDRAM

S. Ramos and Hoefler. CapabilityModels for Manycore Memory Systems: A G&sady with XeonPM b [ £ Lt 5t { QmT



v e on ETHZziirich

Step 1: Understand coro-core transfersc MESIF cache coherence

Write back overhead

Location: only 815% difference

Contention effects?
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Step 2: Understand coro-memory transfers¢ DRAM and MCDRAM

MCDRAM 20% slowe

MCDRAM &6x faster!

Need to reacand write for full bandwidth

Cache mode >20% slovydm=

Bandwidth suffers a bit
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