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HSA & XTQ

Heterogeneous Unified Memory
Architecture

A GPU and CPU have uniform 4 GPU and CPU have equal
visibility into entire memory flexibility to be used to create
space and dispatch work items

Heterogeneous Queuing

HSA Intermediate Language
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CHAPEL LOCALES AMDZ1

A locale is a unit of storage and processing
Specify at run-time the number of locales

Can specify at which locale objects are stored,

Locality Control

computations performed

Can specify locale by a variable

— on TaskLocalA do taskA() writeln(“on locale 07)
1 . on Locales[1l] do
Can specify locale by data location il o o locale . here.id);

- forall l ln D On(a (1) ) dO e . writeln(“on locale 0 again”);

on locale 0
now on locale 1
on locale 0 again

4 | COHX-—CHAPEL ON HSA+XTQ| JUNE 13, 2015



CHAPEL RUNTIME ORGANIZATION AMDZ1

Runtime Support Library (In C)
m “

Focus of changes for XTQ
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EXAMPLE: TWO-NODE CHAPEL EXECUTION AMDZ1

CHAPEL Program CHAPEL Program

(a) GasNET (b) XTQ+HSA
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CHAPEL: ‘ON’ INVOCATION AND REMOTE DATA ACCESS AMDZ1

n::hpl_cmm_f ork()

chpl cemm put ()
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CHAPEL PROGRAM INITIALIZATION AMDZ1
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CHAPEL EXECUTEON AMDZ1
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CHAPEL ACTIVE MESSAGES OVER XTQ AMDZ1

chpl executeOn () Before

—

Ve

FORK(AM_FORK_FAST) Sirnilarto H3A Agent

dispatch Packet

chpl executeOn () with XTQ

—

/7

XTQ dispatch packet
(different size)
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CHAPEL REMOTE LAUNCH LATENCY MICROBENCHMARK

node 1 node 2 i node 1

if (here.id == 0 )
{
tstart() ;
for i in 1..1000 {
on Locales|[ (l-here.id) ]

{

global += 1;

};
}
tfinish() ;

Chapel Microbenchmark

4 Simple active message invokes remote method
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EXECUTEON

{gdb) b HrgPrlPut
Breakpoint 1 at Cood0dadn
{gdb) b xtq rdma_handler

{gdb) run =nl 2
Starting programi /home-
[Thread debusaing using

Ereakpoint 2 at Cx4F9534: File to,Chapel.c. line 208,

is/mbretern/tewosmlchu.chapel =1.9.0_rdma_xtg exanples tenpul/ tespl -nl 2

ibthread_db enabled]

{ b XtgPtlPut

Breakpoint 1 at Oxd0d4a00

(gdb) b xtq_rdma_handler

Breakpoint 2 at 0x4f5594: file to,Chapel.c. line 208,

(gdb) run =nl 2

Starting program: Jhose-nisdmbreterndtvo/mlchu.chapel =1.9.0_rdma_xtg/exanples/ tempunid// tenpuu? =nl 2
[Thread debugging using libthresd_db enabled]

Using host libthread_db 1library *71
[Mew Thresd OxTFFFF4TEATO0 (LWFP 1265

Lb."x%_ﬁ,i- 1 imne-grun’ | ibthresd_db, =0, 1%,
12|

Using host libthread db 1ibrary

[Mew

Thresd 7 FFFFATBdTO0

Kllb BE_B4 -1 iruoe—gruad | ibthresd_db, =0, 1%,

[Mew Thresd OxTFFFFIad8T00 (LWP .463 1 [MNew Threead Ox7FFFF3adaTon
[Mew Thresd Ox7FFFF2F49700 (LWP 1269)] [Mew Thresd Oe7FFFF2F49700
EMY parameter: GASMET_FREEZE = MO (default) [Mew Thresd (e7FFfe3dfcio0
EMY parameter: GESNET_AM_BUFFER_SIZE = 1048576 (default) [Mew Thresd (e7FFfe3Sfh7o0
EMY paramet GHSMET_AH_NUH_ENTRIES = 16 (default) [Mew Thread Ox7FFFA3dFET00
ENY parameter: GRSNET_AH_EVENT _OUELE_LENGTH = 8192 (default) [Mew Thread Ge7FFFABSFTTO0 (LWP 1277)]
EMY GRSMNET_EXTEHDED_EVENT _QUEUE_LEMGTH = 8192 (default) TLS=16
ENY GRSMET_NODEMAP_EXACT = HO (default) [Theead CxTEFESESFTT00 (LWP 1277) exited]
EMY d SASHET _SUPERNODE _HANSIZE = O (default) [Mew Theesd OxTFFFIESETTO0 (LWP 1279)]
GHSMET_MAM{_SEGSIZE = 137478ETKE (13 GB) [Mew Theesd OxTFFF7FETO0 (LWP 12681)]
GHSHET _MALLOC_TNIT = HO (default) [Switchirg to Thresd OxFFFFe3SFbT00 (LWF 23]
GHSNET_HALLOC_INITWAL = N&N (default) ,
GAHSNET_HALLOC_CLOEEER = NO (default) Ereskpoint 2. xtq rdma handler (
parameter: GASHET_MALLOC_CLOBEERVAL = RAN (default) 4073E0150942744, ar »._'853‘3’."5‘32,
parameter: GRSNET _MALLOC_LEAKALL = ND (default) a-’q zizes paylosd_zize=0)
GHSNET_MALLOC_SCANFREED = NO Cdefault) at; to.l:hapr'..c s 208
GRSNET_MALLOC_EXTRACHECE = RO Cdefault) int src = argl & D’FFFFFF:
GRSNET_BRRRIER = DISSEH (default)
l;.H‘i;N T_COLL_HIN_STEATCH_SIZE = 1 KB (default) Cont inuirng,
TCOUL_SCRATCH_SIZE = 2 HB (default) [Switching to Thread O (?fyd?drﬁ?ﬁn (LeP 1281)]
“DISABLE_ARGDECOIE = HD (default)
GHSNET_DISABLE_EMYDECOIE = WO (default) Breakpoint 1. XtqPt]Puygl (md_handle=83836276.
parameter: GHSNET_BACKTRACE = WES local _of foet=140J8 r0AE593352, lergth=240,
parameter: GASNET_BACKTRACE_NODES = *not sat® (default) ack_req=1l "l argat_id=, ...
parameter: GASHNET_THPDIR = *mot =zet® (default) Pt_mde.r'?l.ﬁt-:? bits=170,
parameter: THPTIR = *not set® (default) remote_of Feat=0, uvser ptr=lx7FFFeddliibs,
GRSMET _BRCKTRRCE_TYPE = GDB.EXECINFO (default) | b _dat.a=! at ptl_move.c:i95
GRSNET _FREEZE_DN_ERFOR = HO (default) ptl_size_t remote_offset, woid ®user_ptr, ptl_hdr_data_t hdr_data) {
HSNET_FREEZE_SIGNAL = *rot set* (default)
ASHET_BACKTRACE _SIGHAL = ®"not set® (default)
SHSNET_TRACEFILE = "emphy® (default)
GASNET_STATSFILE = "emphy® (default)
W GHSNET_TRACEFLUSH = RO (default)
! parameter: GASNET_TRACELOCAL 'rES (default)
parameter: GASHET_HALLOCFILE L™ (default)
EMY parameter: GHSNET_DISABLE_HUN HP = N (default)
EMY parameter: GHSNET_MAX TH"EF-!IZ‘S = 256 Cdefault)
ENY parameter: GRSNET_VIS_AHFIFE = WO (default)
EMY paramet ET_ HAMCHUNE. = 20352 B Cdefault)
ENY paramet HSNET_VIS_REMOTECONTIG = NO {default)
[Mew Thresd TFFFeTdfdTo0 (LEF 22703]
[MHew Thresd "F Fe3SfcT00 (LWF 1271)]
[Mew Thrasd o FRdBAFITo0 (LWP 1275)]
[MNew Thresd OxTFFFABSFATO0 (LWP 1276)]
TLS=16
[Thread 0=7FFFAOISFETO0 (LUP 1275) sxited]
[Mew Thread Ox7FFFIESFIT00 (LWP 1278)]
ch Thread OxFFFFTE
[Suitching to Thread Ox7FFEdTdET700 (LWP 1280)]

2 rdma _handler

Breakpoint 1. WtgPtlPut (md_handle=E3E8827E,
local _of Feet=14 TOLESISEEd . lenagth=243,
asck_reg=1 "Nl target_id=_,..
pr_index=31, match_bits=170,

FEmOLE_ c-Ff =0, user_pr=lxTEf Fad0019F0,
) at ptl_move,c:

95 ptl_size_t remote_offset, wold *user_ptr, ptl_hde_data_t hde_data) {

{gdb) c

Cort inuing,
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XTQ MICROBENCHMARK — QUALITATIVE SPEEDUP
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1.35

XTQ Microbenchmark - Qualitative Speedup

1.73

Chapel 1.9 pthread

Chapel 1.11 pthread

Chapel 1.11 gthread

AMDZ\



CONCLUSIONS AND POTENTIAL FUTURE DIRECTIONS AMDZ1

A XTQ provides Chapel Runtime Speedup

A ExecuteOn utilized by Runtime - speedup ?

A Localelnference + Aggregation = XTQ: data + remote method

4 HSA generation

A HSA signals
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DISCLAIMER & ATTRIBUTION AMDZ1

The information presented in this document is for informational purposes only and may contain technical inaccuracies, omissions and typographical errors.

The information contained herein is subject to change and may be rendered inaccurate for many reasons, including but not limited to product and roadmap
changes, component and motherboard version changes, new model and/or product releases, product differences between differing manufacturers, software
changes, BIOS flashes, firmware upgrades, or the like. AMD assumes no obligation to update or otherwise correct or revise this information. However, AMD

reserves the right to revise this information and to make changes from time to time to the content hereof without obligation of AMD to notify any person of
such revisions or changes.

AMD MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE CONTENTS HEREOF AND ASSUMES NO RESPONSIBILITY FOR ANY
INACCURACIES, ERRORS OR OMISSIONS THAT MAY APPEAR IN THIS INFORMATION.

AMD SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. IN NO EVENT WILL AMD BE
LIABLE TO ANY PERSON FOR ANY DIRECT, INDIRECT, SPECIAL OR OTHER CONSEQUENTIAL DAMAGES ARISING FROM THE USE OF ANY INFORMATION
CONTAINED HEREIN, EVEN IF AMD IS EXPRESSLY ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

ATTRIBUTION

© 2015 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo and combinations thereof are trademarks of Advanced Micro Devices,
Inc. in the United States and/or other jurisdictions. SPEC is a registered trademark of the Standard Performance Evaluation Corporation (SPEC). Other names
are for informational purposes only and may be trademarks of their respective owners.
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