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CrayPat-lite (fEgET—R~NDBEEZT7O1R) c|=zA:Y®'

Qe
CrayFat/X: Version 6.1.4.12457 Revigion 12487 (xt 12277) 02/26/14 1)3:58:24
Experiment: lite lite/sample profile
Number of PEs (MFI ranks): 8164
Numbers of FEs per Node: l6 PEs on ecach of 510 Nodes
= lan 3 4 PEs on i HNode
Numbers of Threads per PE: 1 . ==
Number of Cores per Socket: g CrayPatc‘:CrayPat-I|teli$ﬁﬁ*ﬁ7|:
Execution start time: Fri Feb 28 23:06:31 2014
System name and speed: hera2 2100 MHz o Rl—I7+—<VvrDERERETI7AIL
Wall Clock Time: 295.565274 zecs o MY—ILEZR{REIZYUIYEZ LN SHELNDTAEINTEE
High Memary!: 475.52 MBytes - R )
MFLOPS |aggregate): H806112.3] M/sec “h - - 1 —+F N - -
I/O Read Rate: 31.57 MBytes/Sec ¢ Craypat lite| lE;h'T‘:L ﬂ-‘id_<' CrayPat’\%ﬁ
I/O Write Rate: 215.40 MBytes/Sec
Table 1l: Profile by Function Group and Function (top 7 functions shown)
Timel Tinme Imb. Imb. Calls Group
Time Times Function
FE=HIDE
100.0% 101.96142) - - 5315211.9 |Total
32.5% | 94.287451 | e | e | %27224%.% |USER
15.8% ?7 248585 2. 356269 3. O\ 1001.0 LAMHPS_NS::PM.:LJCutz zcmute
6.5% 6.644545 0.105246 1.6\ 51.0 [LAMMPS NS::iNeighbor::half bin newton
4.1% ¢.1231842 0.£34032 13.5\ 1.0 |[LANMPS NS::Verlet::run
3. By 3.841349 1.2414134 24 .8\ 5262868.3 | LAMMPS NS::Pair:tev_tally
1.3% | 1.288461 0.181268 12.5\% 1000.0 [LAMMPS NS::FixNVE::final integrate
ﬂm-“-n-ﬂ"ﬂmwtﬂa"su“u”szw“zm-“-“-n"“nrnnnn“su“a”:“nmr'ﬂ
7.0% | 7.110911 | - | we | §2€17.0 |MPI
TUT4LEN | 4.B51309 | 3.371083 | 41.8% | 12267.0 |MPI_Send -
1.5% | 1.536106¢6 2.592504 63.8\ 12267.0 |MPI_Wait
b= 3.2 2 = 2 8 = 2. 8 = 2 ¢ = 22 2 22 222 2 =1 2 22 2] 2 2 4 = % 2 22 2 2 2 2 > 228 =2 8 =% &2 222t 2 2 2 = 2-b -] 22 2 2 =1 4= 3 2 22 2 2 2 2 > 2 4 = )
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PCOZ.

—_ 7 Loopmark Legend - |\
VN
'|‘$ HET 90) \\ P A Pattern Matched
EllE Edlt ElEW HE' S - - = ¢ N v Collapsed
~ prog_lib.pi n | 7’{_I\/ \“Jao )l/ 707 7tﬂ§ﬁ1t0)li$}{o __— A loop nest has been collapsed into one loop
R P D Deleted
~Navigation. -~ “Source - /lus/scratch/heidil'SC12/FMGImg " [; o e
<« Top Loops L+ / |fUp ” *Duwn| |¢ b 1 Inlined
- mg v001 _ _— D 1u  Notlnlined
— : A PL L
- MG pomp parallel do defaultishared) prlvatetll iz,i3,rl.r2) v M Mouc;:i)mreaded
126280 Loop@253 do 13=2,n3-1 A loop or block of code is multi-threaded
. R Regi
v MG3P 345 do 12=2,n2-1 b s S:og;':ij:g Analysis
1.3052 ;nSTthE4?3 546 do 11=1.nl P Vv Vectorized
v . . . . - - .
5 Loop @544 547 ri(il) = r(i1l,12-1,13) + r(1l,12+1,13) [ a  Atomic Memory Operation
355?0 me545 548 = + r(i1l,12,13-1) + r({i11,12,13+1) b Blocked
- 2449 r2(il) = r{il,12-1,13-1) + r{il,12+1,13-1) e Condiional andior Compuled
21333 LUUD@S-’iE . . . . . . D f Fused
1.3252 Loop@552 550 - + r(1l,12-1,13+1) + r(1l.12+41,13+1) g Partitioned
- RESID 551 enddo [ Interchanged
75109 LUUD@515 552 do i1=2.n1-1 n Non-blocking Remote Transfer
’ ’ p Partal
72101 Loop@E16 253 ufil,12,13) = u(1l,12,13) P r  Unrolled
43981 Loop@&17 554 + (@) * plil.iz,1i3) ¥ s Shortloop
2 A065 LUUD@523 555 o + Cl:l:l * |: FEil-l,iE,iB] + rl{il+1,12,13 A loop was converted to a single vector iteration
- RPRJ3 i P w  Unwound
556 = + r1{il} 1
12919 Loop@703 e I — D)
O A loop starting at line 544 was blocked with block size 8. nglose|
@ Aloop starting at line 544 was notvectorized because a recurrence was found on "r" between lines 547 and
o — N
AV INAZDIT1—k i\,
prog_lib.pl loaded. mg. B.x+pat+S640308-48t ap2 loaded.
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Eile Edit Miew Help

- vhone.pi ) |

~Navigation Widiirevealibuundamf@ﬂ
-« [CumpilerMessages ~ ‘ 4 up H ‘@guwn| o y
[Nut\#ecturized < || ALL | _____
= _Jhomefusersiheidifreveal
= houndary. 90 dx (nmin-nj= dx (nmax+l-n)
nin-n)= dx0(nmax+l-n)
ling 123 xa (nmin-n+l) - dx (nmin-n)
= images.fa0 xal(nmin> ~~+l) - dxB(nmin-n)
line 143 r (nmin-n) = r '
= '”'t-TQD u (nmin-n) = u (nmax+1l-m -
line 113 v (nmin-n) = v (nmax+l-n) e .
:f”egg w (nmin-n) = w (nmax+1-n) TIAILETIERIRLIES
ing . - —
ine 153 P NTLEL L —TE R
line 154 S ) —F3 gb
. f (nmin-n) = f (nmax+1-n) ﬁi’"“:l:-’E*REIﬁbo
= prin.fa0 .,
line 42 _
line 43 )
line 104 ~Info - Line 85
. @ Aloop starting atline 65 was notvectorized because a recurrence was found on "dx" at line 66,
line 125 . . .
) [ Aloop starting at line 8% was unrolled 2 times.
line 127
o
g

vhaone. pl loaded p:
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Cray Reveal : A/ (SO LDEMAVE—DFRT

‘800

Eile Edit “iew Help
8.00 [X| Explain
VECTOR: Aloop starting at line %s was not vectorized because a recurrence
was found on "var" between lines num and num. -

Scalar code was generated for the loop because it contains alinear
recurrence. The following loop would cause this message to be issued:

DO 1=2100
Bl = A(l-1)
Ally= B

EMDDO

w Close

Explain other message... ‘ ‘

sweepy.f20
houndary.f20
[rin.fao
sweema. 20
SWEEFX2
Loop@28
Loop@29
Loop@3z
Loop@ad
Loop@=a

= = =

e 0.53%

~lnfo - Line 33
@ Aloop starting

vhone. pl loaded. vhone_lo

B sweepx1.190  [~|]

O A loop starting at

~Source - lusisonexionfheidifreveal/sweepx2 130

35
36
37
38
39
40
41
42

MoDEFEMAYVE—DERT,

N Reveal

30

)

1+ isy*(m-1) + 6

rin) = recv2(l.k.1.j.m)
pin) = recv2(2.k.1,7.m)
utn) = recv2(3,k,1,7.m)
vin) = recv2(4,k,1,7.m)
win) = recv2(5.k,1,7.m)}
fin) = recv2(B,k,1,j.m)

enddo

enddo

do 1 = 1,imax

=1+ 65

ectorized hecause it does not map well onto the targe
8 times.
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OPT_INFO: Aloop starting at line %s was unrolled. \

The compiler unrolled the loop. Unrolling creates a number of copies of the \
loop body. When unrolling an outer loop, the compiler attempts to fuse
replicated inner loops - a fransformation known as unroll-and-jam. The
compiler will always employ the unroll-and-jam mode when unrolling an outer
loop; literal outer loop unrolling may occur when unrolling to satisify a

user directive (pragma).

This message indicates that unroll-and-jam was performed with respect to the
identifed loop. A different message is issued when literal outer loop

unrolling is performed, as this transfomation is far less likely to be \
beneficial.

For sake of illustration, the following contrasts unroll-and-jam with literal
outer loop unrolling.

#426 "ptmpiulib/buildslaves/pdges-81-edition-buildAbs/buildirelease/pdges/pdges_ftnmsg.c”
DO J=110
Dol=1,100
ALy =B(J)+420
ENDDO
EMDDO

DoJ=1.102
Do 1=1,100
AllLJ )y=B(. By +420 lunroll-and-jam
Al J+1) = BilJ+1) + 420

ENDDO
EMDDO
poJ=1.102
Dol1=1.100
ALy =Bil.J)y+420  literal outer unroll
ENDDO
Do 1=1,100
A(lLJ+1) = BilJ+1) + 420
ENDDO
ENDDO

The literal outer unroll code performs the same sequence of memory operations
as the original nest, while the unroll-and-jam transformation interleaves
operations from outer loop iterations. The compiler employs literal

outerloop unrolling only when the data dependencies inthe loop, or a control
flow impediment, prevent fusion of the replicated inner loops. Literal outer

loop unrolling is generally not desirable. Itis provided to ensure expected
behavior and for those rare instances where the user has determined that it

is beneficial.

w Close

Explain other message. .. ‘ ‘
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Qe
800 | Reveal - OpenMP Tips f.lele \ OpenMP Scope Selector
CpenMP Tips sweepzf0: lines 48 -= 107
* Reduction in an inlined function Mame Type Scope Info
P Scoping conflict with inlined variable | Reveal ; Arra FAIL=Last defining iteration not known for variable that is live on exit
= Scoping conflict with locally visible array y WARNM-LastPrivate of array may be very expensive.
An array requires conflicting scopes at different locations. flat Array FAIL-L ast defining iteration not known for variable that is live on exit.
It may be possible to declare and use a different array for the private WARN-LastPrivate of array may be very expensive.
array uses. b 1 Arra FAIL-Last defining iteration not known for variable that is live on exit.
\ exion/heidifreveallsweepz.fa0 d y WARMN-LastPrivate of array may be very expensive.
(g . | C
‘ w Close y
: 3= i Private
- SWEEPZ H 47 | Now Loop over each column i calar  Private
ILS 48/de j =1, js ke Scalar  Private
£.3576E6 Loop@4s IL 49 do 1 =1, isz Scalar  Private
= sweepy.f90 50 radius = zxc(i+mypez+*isz Scalar  Shared
J— EWEEP;; 51 theta = zyc(j+mypey*js) : Scalar  Shared
'?2?1 megﬂ 52 stheta = sinitheta)
. oop . .
Sweep2 190 53 radius = radius * st mypey Scalar  Shared 1 \sl — J:éZ 7oﬁ”
SWEEPX2 B ) mypez Scalar  Shared H ~ - *
| = N N
| / Loop@28 = + Put state vary ngeomz Scalar  Shared ;;&h\M\gUIE E o
56 dom =1, npez
nleftz Scalar  Shared

npez Scalar  Shared

5t ZAFLTLASERIZD )
WTDT7 SRR AyE—2,

za—ErotEmE I 0y

BITBIL—TIENA51k, o
[FRIFA—HI2ED —— =

AOA—TRRDINE, .
Gl M_m 1 RevealM oM

= PARABOLA

s [ARABOL OpenMPiifi 514t
Dek,

mriabte Cemlar Th

]

| Insert Directive | ‘ Show Directive | | o€ Close |
. I I y

loading /us/sonexion/heidifrevealivhone. plA
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Example: Cray porting tool ‘Reveal’

NPB/MG benchmark test

Time in Seconds 1 Thread 2 Threads 4 Threads

Using Reveal for high level

The loops, no assistance (full
way to automation)

use

Reveal

Using Reveal with Scope all 2.10 1.08

®The original version was running 64 MPI tasks on 16 nodes.
®The node had 16 cores/node.

®The OpenMP version ran with OMP_NUM_THREADS =1, 2, 4.
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Cray Libsci ACC (Cont.) =l=oA‘Yf '
o CPU.GPUDNATYYRVRTLIZHT 2B EF1TSU DO BEES

U3 LBITIZEY . RRNESAT Y/ h—xILE EHENHER
RAMAIATEY , GPUAEYM B DRA 2% /I EH TR EE

CPU. GPURBIDT—AaE—¢ELLDT NS ATHETANEBEHTH I
GPU, CPU, EB55THELEANRULDE, S4T30 BERIRTH G

User
Application

dgemm_();

where is
the data?

Libsci_acc
DGEMM_ACC
N2 |
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IV AV
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