"Logicalization” of MP| Communication Traces

Qlang Xu Jaspal Subhlok Rong Zheng Sara Voss

_ University of Houston Coe College, lowa Results
Context Is Performance Topologies Discovered in NPB:
- - . . . 2 h VS | C al Execu t| on Traces: NPB Processes | Graph Matching NPB Processes | Graph Matching
Skeleton construction opology Templates: Logicalization — — 5 133 6psienc T 32
................. 16 4<4 6-p stencil 4x2 torus
. - ' “ MPLIsend(... 1, MPLDOUBLE, 480, ... . BT/SP [ 36 6x6 6-p stencil | MG | 16 2222 grid
Performance skel Etor? - Short running MPI Irecv(... 3, MPIL. DOUBLE, 480, ...) . . : 64 8x8 6-p stencil 4x2x2 torus
program whose execution time reflects the : | Communication Matrix: MPI_Wait() /* wait for Isend * s 121 1IX11 6-p stencil 4x4 torus
. - . . - MPI_Wait() /* wait for Irecv */ . . . 8 4<2 grid 32 2x2x2x2x2 grid
execution time Of COI’reSpondlng app“catlon PO | PL | P2 | P3 | P4 | P5 | P6 | P/ | P8 | PO | PIO|PIl | PI2 | PI3 | PI4 | PI5 m - - - 16 4x4 grid Ax2x2x2 torus
N - ) PO 0 1 0 1 1 0 0 1 0 0 0 0 1 1 0 0 .
: MPI Isend(... 4, MPI_DOUBLE, 480, ...) . . . LU 32 8x4 grid 4x4x2 torus
o 2D grid 2D torus g é ? é ? é i ? g g g g g g é i ? MPI_Irecv(...12, MPI_DOUBLE, 480, ...) . . . 64 8x8 grid 64 2x2x2x2x2x2 grid
- [ ﬁi i ? é' g g ? é i ? g g ? é‘ g g é‘ MPI_Wait() /* wait for Isend */ E E E 128 16<8 g[‘id 4x2x2x2x2 torus
is P5 0 1 1 0 1 0 1 0 1 1 0 0 0 0 0 0 MPI_Wait() /* wait for Irecv */ . . . 3 CG stencil 4x4x2x2 torus
. skeleton saxeimy | P loJo |1 [t[oft o[r[olt[tlolololofo]| | Do 16 CG stencil 4x4x4 torus
sl ‘t | ] e N N 5 5 O O MPI Isend(... 7, MPI_DOUBLE, 480, ...) £e 42 CLG stencil 128 S P2 [orus
WPLrecy(. 1P| DOUBLE.430,.) oot I ooty Y A LR S T T LT T A A A MPI_Irecv(...13, MPI_DOUBLE, 480, ...) ?;8 gg ztzﬂzﬁ zﬁiiﬁim
LAl 1wt orrecry . 3D grid PITOo oo o T [0 o T [T o T 0o o o T 1 MPLWait() /* wait for Isend */
Mki_isend(...4, MPI_DOUBLE,480,.. Loop fD'SWVEW 3D torus PD | L [0 |0 [1]O0]O0 o0 o[t |10 o0 o0 1[0 ]I MPI_Wait() /* wait for Irecv */
MPY{_lrecv(...,7,MPI_DOUBLE 480,...) — : - - I l l
MPI Vilt) /* il o Isonc B B T B i e e ___Performance of Lodicalization
MPI_\send(....3,MPI_DOUBLE, 480/..} Enz};guz%"%u%%%”%u% EE:-%E% %r%r%:ﬁnﬁ;:ﬁ 22 / V P51 0 [ 0 | 1 T T o0 ToT0 ol 10 0 I I 0 I 0 16 processes 32/36 processes 64 processes 121/128 processes
AREVY.... S, NIFL A, A ZZCDZZE Z2ATZICOIZEZIA- TTCOTTET Z2A- LICOZTEF 22A- ZICOZZEF 22 22C0IZ & > ame race Eﬂg[ e race 'Eﬂgt e race L.€n me race Ilgt 1me
IR et e e e 2zl Nume| Tnccleagh | Tioe | Tcelogh | Time | Tocelegh | Time | Tocelengh | Tume
_Wait() / wailt for Irecw™ — — it CCOIas (Sl1ZC aEC5 £COoIs | olZe SEC5 ecoras (olie SEC5 CCOI5 (o128 5CC35
R P 4 |5 / Y BT 17106 2.64 26754 8.35 36402 13.19 50874 30.76
7 s]le 7 s 7 each node has : - : (731 KB) (1081 KB) (1459 KB) (2106 KB)
— /J*H — 6 adjacentnodes | & | Sl ng le Logl cal Trace: SP 26888 414 4134 12.55 55760 20.34 77414 9.16
: } ' (1147 KB) (17543 KB) (2365 KB) (3365 KB)
aw o SR | R | S E Opt stencil MELlsend( . BAST, MELLOUBLE, 450, ...} CG 41954 452 50064 11.94 59964 19.89 77978 47.89
rocess % s 7 s b7 = . MPI Irecv(.. WEST, MPI_ DOUBLE, 480, ...) (1667 KB) (2376 KB) (2376 KB) (3224 KB)
Traces = T z|[T T : 1 ——- Grap h Matchi I’V MPI_Wait() /* wait for Isend */ LU 203048 15.39 203048 35.46 203048 66.28 203048 134.30
E: Ei H\\\ MPI_Wait() /* wait for Irecv ¥/ (0185 KB) (9186 KB) (9038 KB) @33 KB)
B | B | ... 5 WPLlsend..EAST, ML DOUBLE480..) A - MG 8000 2.18 8051 1.36 8053 175 9035 733
=5 A ittt 0 373 KB 374 KB 373 KB 386 KB
g | gmame || e . EEiZ}‘w"‘:*i: f*;ij;fg"’s;;;‘;mm - E each node has 8 MPI_Isend(... SOUTH, MPI_DOUBLE, 480, ...) - : - } : ) : ; ( i
s S = :;::E{uﬁlﬁim:::h;m_ﬁ;:_.;ume,.ian..ffi} 0 adjacent nodes jenettt nERRREERRNL,,, g MPI_Irecv(.. NORTH, MPI_DOUBLE, 480, ...)
Ez = % :E::rw::té: ” :53 ﬁﬁ%&ﬁm oUBLE 450 E 8pt stencil “t“ T, . MPI_Wait() /* wait for Isend */ 140 L
=== = MPIZI:::u[E'.LS MP|_DOUBLE,480,...) .0‘ % MPI_Wait() /* wait for Irecv */ *
Logical '\ [WELYiat)  vatiorlsen” : s L P 20
| oqicalizati Trace : s — |\ p] Isend(.. SOUTHWEST, MPL.DOUBLE, 40, ... g
ogicalization s each node has s MPI_Irecv(... NORTHEAST, MPI_DOUBLE, 480, ...) o _
! : : %o . 6 adjacent nodes ,0' MPI_Wait() /* wait for Isend */ 5 80 -
Combines all processor traces into a single Binary Tree *.., 6ptstencil MPLWait() /* wait for Irecy % " .
. e, IS 2e 5 60 -
logical program trace. NAS BT code =~ Lew - ..
* |ldentify communication pattern Te
20 <
. Convert physical communication Challenge:Graph isomorphism Conclusi o _ _ _ _
(process ids) to logical communication . : : Oncliusions ’ T otal mumber of Lines in trace files o0
(e.g. to EAST neighbor in a grid) Graph matching must solve graph isomorphism - |
g g g problem that has no known polynomial algorithms » Results show that the solution is Scalability of VF2 Graph Isomorphism
Orthogonal to Trace Compression based § 2 ) ) effective in practice VF2
on Loop Discovery in a single trace NN A‘ . . | » Applicable to static patterns. Can be
4C . 1
| “'(v extended to multiple patterns and o _—
\ AV multiple communication phases 2 e //
8 10 611 oJ E
o ~1 . . . . . . . = 04
Contact: www2.cs.uh.edu/~jaspal Solution approach » Logicalization combined with single - e
. - . . trace compression for full solution o e ——
First, eliminate almost all topologies by simple pre- tests: 0 2000 4000 6000 8000 10000 12000 14000 16000 18000
@ | counting nodes, edges, degrees, graph spectrum * Local (non global) communication number of Nodes
H i VED N " orith 4 sof causes inaccuracy but not failure >0 - 25 50 75 99
en utilize graph matching algorithm and software Varying degree of randomness in hode numbering




