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Variations of Many-core based machines
T

Host Board
Hos_t QPU

Many Core Board

memory

memory

@ny-core board connected to PCI-Express\
e.g., Intel Knights Ferry, Knights Corner

/I\/Iany-core inside CPU die
c.f., Intel Sandy Bridge with GPU

http://pc.watc.impres.co.jp/docs/column/kaigai/201 00
60173.html

412

j
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@ny-core chip connected to system
Not existing so far

memory. memory
— Host CPU .

O . . =g

I g

memory.  memory

N

b

Many-core only
Not existing fo far

memory, memory

memory  memory
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In case of Non-Bootable Manycore In case of Bootable Manycore
P2P MPI Comm. Library  |Next-Generation I I
. Comm. Library PP MPI NG Comm,
Parallel File System ErE—T _ comm. |Library
asic omm. b, Parallel File System _ :
Glibc | Glibc for manycore : Basic Comm. Lib.
Linux Kernel Micro Kernel Sllbe ol lormanvcore T
SMSL Linux Kernel Micro Kernel f

SMSL
AAL-Host  IKCL

AAL-Host  IKCL

AAL-Manycore

AAL-Manycor

Many Core

. Many Core
Infiniband I
Network Card PCI-Express

Infiniband \
»  AAL (Accelerator Abstraction Layer)

— Provides low-level accelerator interface

Design Criteria
— Enhances portability of the micro kernel

« Cache-aware system software stack

* IKCL (Inter-Kernel Communication Layer) » Scalability
— Provides generic-purpose communication and data  « Minimum overhead of communication facility
transfer mechanisms « Portability

« SMSL (System Service Layer)

— Provides basic system services on top of the
communication layer BB @FKEHRAICS
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In case of Non-Bootable Manycore

Parallel File System

Pop MPI Comm. Library

Next —Generation

Comm. Library

Basic Comm. Lib.

Glibc
Linux Kernel
SMSL

AAL-Host  IKCL

Device Driver

Glibc for manycore

PCIl-Express
Infinl[and

_Netwankﬁaﬁd_‘

Micro Kernel

AAL-Manycore

Many Core

ASAATT—XFHFviEEryia

DYINSKAE NV RIEH /S8,

In case of Bootable Manycore

P2P MPI N_G Comm.
. Comm. |Library
Parallel File System - _
Basic Comm. Lib.
Glibc Glibc for manycore =

SMSL
AAL-Host

Device Driver AAL-Manycore '

Linux Kernel

Micro Kernel }

IKCL
B &

Many Core
I PCl-Express

Infiniband \

Design Criteria
Cache-aware system software stack
 Scalability

A VNOES SV EWALWOMIY S -2l\8:ta . Minimum overhead of communication facility

<9~z

— Provides basic system services on top of the

communication layer

AllIB@RKEIFAICS
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In case of Non-Bootable Manycore

P2P MPI Comm. Library  |Next-Generation
Parallel File System

Comm. Library

Basic Comm. Lib.

Glibc |

Linux Kernel
SMSL

AAL-Host  IKCL

'PCl-Express
Host T
Infiniband

Network Card

»  AAL (Accelerator Abstraction Layer)

Provides low-level accelerator interface

THHY R — LTI TlE. 0SIE. O(100K)
s ~O(1M)/—FZEEELEZITNIEES4E,
NOEREERICETLHIAEYS LUHIETIREF LlE

‘éﬁﬂ‘é’é%%?ﬁ\%é

ystem Service Layer

Glibc for manycore

Micro Kernel

AAL-Manycore

Many Core

Provides basic system services on top of the

communication layer
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In case of Bootable Manycore

MPI NG Comm.
P2pP Comm. |Library

Parallel File System

Basic Comm. Lib.

Glibc Glibc for manycore =
Linux Kernel Micro Kernel |

SMSL
AAL-Host  IKCL

e €

AAL-Manycore '

Many Core
| PCl-Express

Infiniband \

Design Criteria

« Cache-aware system software stack
Scalability

« Minimum overhead of communication facility
* Portability
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In case of Non-Bootable Manycore

Parallel File System

P2P MPI Comm. Library  |Next-Generation

Comm. Library

Basic Comm. Lib.

Glibc |

Glibc for manycore

Linux Kernel
SMSL

AAL-Host  IKCL

'PCl-Express
Host T
Infiniband

Network Card

»  AAL (Accelerator Abstraction Layer)
Provides low-level accelerator interface
Enhances portability of the micro kernel

BEIRNAZ I THEBENDR KL O

HERTHRAEDDYBAHZREN.

« SMSL (System Service Layer)
Provides basic system services on top of the

communication layer

Micro Kernel

AAL-Manycore

Many Core

AllIB@RKEIFAICS

In case of Bootable Manycore

MPI NG Comm.
P2pP Comm. |Library

Parallel File System

Basic Comm. Lib.

Glibc Glibc for manycore =
Linux Kernel Micro Kernel |

SMSL
AAL-Host  IKCL

e €

AAL-Manycore '

Many Core
| PCl-Express

Infiniband \

Design Criteria

« Cache-aware system software stack
 Scalability

Minimum overhead of communication facility
* Portability
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In case of Non-Bootable Manycore In case of Bootable Manycore

PP MPI Comm. Library Next —Generation I I
. Comm. Library P2P MPI NG Comm,
Parallel File System T ol P Comm. |Library
—_— Parallel File System - ,
Glibc | Glibc for manycore y Basic Comm. Lib. -
. . Glibc Glibc for manycore

Linux Kernel Micro Kernel : ]
Linux Kernel Micro Kernel }

SMSL
AAL-Host  IKCL

SMSL
AAL-Host  IKCL

AAL-Manycore o re

AAL-Manycore '

PCl-Express =
Host Many Core
_ Many Core
Infiniband |

| PCl-Express

Infiniband \

Network Card

AAL (Accelerator Abstraction Layer)

— Provides low-level accelerator interface Design Criteria
— Enhances portability of the micro kernel . Cache-aware system software stack
IKCL (Inter-Kernel Communication Layer) « Scalability

ta « Minimum overhead of communication facility

WEDPCUSRZEDTT)r—ar i 1
Portability

N IERDEETEHET HENEE

Provides basic system services on top of the
communication layer R @RX EHFAICS 18




DCFA: Direct Communication Facility for Accelerator

Accelerator|ZHITHEEIZRET HERE Many CoreZ!Accelerator®iZ&

 Accelerator[£PCI-ExpressD 1T /N\f X TH5 + Many CorehNBIET/NARADTELRAZEAN

=8 . AccelaratormBE T /\ M REEE BLEMTENIX, BIET/NMRZEFIEHT
Configure CE7%iLY H5AREEFEITTES
— Accelerator(Z B THO T /NS RADTEKL « =L .BETN\AANSEYAAEZE
AEMBZEIFTELL FAHEIEXTELL
« AcceleratordBIET/NAADTRLAFH>1=
ELTH. GPUDIGEBIET /\M RAZEHITHT 5 ‘ jgz
AT R MEITTELEL
. Mellanox#tGPU Directl37k X kCPUAM7E DCFA
(Direct Communication Facility for Accelerator)
Memory Memory Memory Memory Memory Memory Memory Memory

Command Issued by

MaMany Core o Many
Core
Command Issued PCI-Express PCI-Express Configured and Initialized Xpress Cl-Express

by Host CPU ini Infifiiband by Host CPU
Netferk Card

GPGPU

Network

Min Si and Yutaka Ishikawa, "Design of Direct Communication Facility for Manycore-
based Accelerators, “ to appear at CASS2012 in conjunction with IPDPS2012.
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