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Message Handling on the AP1000+ Highly Parallel Computer

OsAMU SHIRAKI,! YOICHI KOYANAGI,tt NOBUTAKA IMAMURA,}
KENICHI HAYASHI,t TOSHIYUKI SHIMIZU,tt TAKESHI HORIE?
and HIROAKI ISHIHATA t

For distributed-memory parallel computers to have high scalability, it is necessary to conceal
communication time by overlapping communication and computation. PUT and GET, which
operate directly on memory in remote nodes, are examples of active messages, and the effi-
cient implementation of PUT/GET operations contributes to increasing the speed of parallel
computers. We developed AP1000+ highly parallel computer, which is an enhancement of the
AP1000, focusing on efficient message handling mechanisms. The AP1000+ has an integrated
message handling mechanism which supports PUT/GET operations, remote load/store, and
message passing in hardware. Furthermore, it provides low-overhead and nonblocking user in-
terface while achieving protection mechanisms for multi-user and multi-process environment.
In this paper, we show the architecture of the AP1000+ and basic performance evaluations
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Fig.1 PUT and GET operations.
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Fig.2 AP1000+ system configuration.
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Fig.3 AP1000+ cell configuration.
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Fig.4 PUT operation.
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BRIELRIKO FIETRITTE, A+ 74 V&EXERTO
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PUT message

SEND message

poloa 707

@6 PUT & SEND MOjéEv
Fig.6 Difference between PUT and SEND.

ARL—F A YTV ATLIEHDRAAR, TOLAIIN
LNy 77 OBHEZERT L.

Aovt—T Ny 77D — FKRA V¥ %RT MSC+
HOLIAZT7 FLAR, 3Fx 2 FANBRHOR—-Y
ICEh S TONTEY, #0727 AEY 7UL AT
CIIBRETRTH L. COLHIILIAYORENE
HENnad, Ay Ny T77DT77LAICHL
TA=NINAHF - = NVOPEIRILRL, 2—FL XL
TRENFTETH 5.

3.3 EEITKx1—

3.3.1 toKR¥a1—6LVVT51 %1~

MSCH+ 3N ERD RAM (2, 5 AD@EEI~v > FFa—
YFO.

EEM¥2—-L LT, 2—¥OPUT/GETH, ¥
A7 LD PUT/GET B, 8LV E— | load/store
Ao 3& M HA., PUT/GET DLy FFa—i3L A
FLELI-FD2OHHY, 2—HFOF1—|I&HEA
AEHTELEELELTWERVITY FYFHoTH, £
NEBRTAILEEL AT LE—-FT@IEa~ VN
XRITTEAB. 72, V) E— | load/store & PUT/
GET D) 7T AL NBESETREIRLTDI,
Fa—-HHILTVE, YE—FXAEYDHD load
X, -9 AE-TL A ETOM, Yoty HoEE
P70y 88T LES0, FORBEYEELZV
E7A FVEEMOMMEBLOTHS.

) 754 %a—-+ LT, PUT/GET BBt E—}
load/store D 2 XD X 2 —%F>., £ FF¥a—-¢&
Fi#%, ') E€— bk load/store ®') 77 1 i, PUT/GET
I EITLTREINS.

3.3.2 Xa1—+A—-/1"70- NKYTHIR

tyFFa—, V774 Fa—13L b2 MSC+A
DO RAM TEBRENTWVED, ZOREIZIIRE
(B85t 256 7— F) 2 a0, F— 70— »FE
TATEMEYNH S, Znk &L, TutytoEEr
TOyrSEHI LI, KERMBETEHRC. £
ST MSC+iE, A—nN7a—LF—9%FEAEY

= @ overlapped

‘.
Fill | -+ ® dgeteyed
request ! | g----- = e
[ ..... —e
Fill Fill! —
H request ;
Queue overflow ¢ ‘

handler

@7 Fa—d—s3570-/> FT08E
Fig.7 Action of queue overflow handler.
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V=T AT AT LIZENAHA, BRIy 7 7006
Fa1—~"DYAITEEKT 3.

R7i2, Fa—A—n"70-1Y F70O8HELRT.
Fa—HoLRENITL FHRRDENLS, MSCHIZ
ARL—F ATV AT LIZEDAAR, +—/370—
F— % Fa-—~FERTILILERT L. £ORK
DF— S EFRIZEVERF 2B 8, FhSE—
N7a—=nr FIORELRKETS (@HA). L2l
BEEIAEVEAIE, VANTTHA0HEN A Y FT—7
LB EZ-oTRATLA (I$B). L»L, &7
HMAEYZ L Y ICBLWTERSINZ A v —JH (4 X
Ny FY L Mo RIREKREL, F£12
JAMNTHEEON—FY 27128 5ERIIFEFIZTR
RSBV, A=K7 ThHhrXE, VT b
Y1 T TCED LB — X F TN THDL L HE L7

34 1—-¥144271—-2X

34.1 PUT/GET1-H¥qM>%271—-X—t>

K¥a—-I> MY

PUT/GET EXRORITI, 7utv¥, 51—
HFHBDOAE) 7 FLAMLTENFIFOR TS
Ly FFa—i2av s FI— FR2BERATVLD
ETERINS.

avwy FRITOEKRMLZEX A8 (IRY. a7~
FORBBERBEOERIIBEAALZ LY FXa-D7
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FS (destination)
FS (source)
V-Bus physical addess ‘l‘s (l?;m:::))
L o[- TeITT[T[m] wgrore) |
35 25 17 15 12 0
Write data
[ [ ciD |
31 15 0
L [ ge size |
31 19 0
.. Pammeterist i
IS H 6
B8 +trFF¥a— T M)T7RLABLIUIYL FEAT+—
<z b

Fig.8 Send queue entry address and basic of command
format.

FLAIZE->TkE S, AOBLEERIX, 2 Fxa—n
WHE7 FLAZRT. TOT7 FLAICHL, BOICH
FHENID, RiZPUT/GET ¢ 2HBOES (77—
FETCHE) *HFEAAXR, UBida~x s FiIHIG L
NG RA—=5T7—Fhf. TFVNLAD7 1 =) FiZit
v FOEBERNEEZ SN TWAS,

3.4.2 A7 ROHT

try FFa—|Il®E Ao FOBEIR, F1—
I MN)OYEBRT FLAIZL->THRES, LI2LED
P, 2—F L XV TORITEREELAVERELS
FNTVWADT, YAFLLNL, 2—HFLANLTR
TEXLTHIBRCEX2BIBIVEL 25,
AP1000+iZ, MMU ORERELXFIA L T O
BErEBRLTVWAS. LUy Fxa—~navs FOBX
AART FLRIL, RI8DEHIZEY 1226 LD
Yy b2EHLTWS, XLoT, 4K N1 FEfFO~—
VTr— TNV BYNIERETAIET, =L AXLT
RITT&Ha7 Y FOMBEMRT 2 LA TE 5B,
COBBIZEYD, A= NS HFI-NELELETFIC,
I—HPaT L FERBITTHIEHNTE, @E4-—N
ANy FOBIRATERIZR » TV A,

4. % fE&¥ M@

Frix, TNETIIRARET—FF2F v 2o
FIETER AP1000+ %A% L, FO LTV 2» Mk
@A77, ZOETIE, FOKROSWEITS.
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Fig.9 Performance of PUT.
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Table1l Performance of PUT.
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