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Problem: Labor Intensive Compilation Analys
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To improve the human side of compilation analysis

with visualization

e —
Index_type iend = getRunSize();

DAXPY_DATA_SETUP;
auto daxpy_lam = [=] (Index_type i) {
DAXPY_BODY;
t;

(vid ) {

Base_Seq : {




Our Visualization Interface

Source code shown in
Source: [file.name] tab

shown in order

§] Disassembly code

Take binary file a Binary File Path
compiled with debug

flag as input
h
File structures
shown here

Select Binary file to open

(I

Loop Structure

Ll

Register to
Variable
Translation

Disassembly
code and
current location
overview



Obtaining Disassembly Info

23 wif defined{RAJA_ENABLE_OPENMP) ££
24
25 const Index_Cype run_reps = get

3 Registerto
Variable
Translation -

26
27 LTIMES DATA_SETUP:
28
20 switeh | wid } {
Binary Input 38
b | case Base OpenMP @ {
a2
Debug flag 33 startTimer();
a4 for (RepIndex_type irep
35
36 pragea omg parallel
ar for {Index_typé =
[ 28 for (Index_typ
T for (Index_type m =

. 41 LTIMES_BODY ;
Disassemble a2 1

D,W? —> | }
inst a )

45 ¥

46

a7 1

48 for (Index_type d = d < mm_d;

P

B, g = num_g; ++g ) = |

A Binary Analysis and
Modification Framework
Generates info about the binary
Access to local (stack) variables

48 stopTimery ).
48
58 break

Code
Correspondence

51 3
52

53 case Lambda OpenMP @ f

54

55 auto ltimes_base_lam = [=]{Index_type d,
56 Index_type q;
&7 LTIMES _BODY

58 Y

£E

Index_type

Indes_type m) i
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Disassembly
Order By: code
Memory Address =
L J
e i, 0:B24590
w , BuffffFfoB(Nrbp) (@
B
rajaperf:_.._omp_fn0:B24600 foop 1:12 |-
EROZEET: mav BE%E, BxPEPEPFan(%r
Dx920FF: Mo
rajaperf=...._omp_frn0:B24601 toap_1.1: 143 L |
Bufzand: moy exfIffffas(%rbp) 4@ , %rax
0x02A047 emp Guffffffco(%rbp) mmg , %rax
Bx02a08: JI
Gx12(%rip) [F) rajepert::.. . _csp fn.0: 24604
rapperlsi...._omp_fn 0:B24604 loeg L1: 203
ragaperf.._omp_fn 0:B24606 loop 1.1 3/3
rajaperf_.._omp_frudcB24602 loop_1- 242
drfzana: add $6x1, xfrrrrre8(%Nrbp) =
Ox02A0F: cmp Srdx, BxffffFfoe(%rbp) =
Bxg2A13: j1
|$.xl‘1'1'fffe4{!iripj [ ragapart::. ... _omp_fa.9:edas00
rajaperf:..._omp_fn 0824603 |
cHZA15: Jmp Loop
structure
oui2a(%rip) [ [Fafiesrrs S0 e s




Disassembly View

No vertical space between blocks of one function

Block Header:
Function_name: B<Unique id>

Block Body:
Address: operator operand, operand

Vertical space between blocks of different function

bbb Saowt BOE
encirgd
aufPErrrrFinral], weas

ER TET N PR

: ile Gedb%eip] [ S

et 5o B4 bop to7 |4
x ¢ odub SOEN, Neax
! mov Nrdi BN, Nrde
T T T
SB[ %FD, %rax 4], Wil
map  [%rax]

BulsblatorE 4T op ttna |

I oEe) (N0 ] SR

it pafulfd Cosel, $0weS, Losel
L meed S, Niw
: mowd Sammd, Ran
= pehufd o, Slwoel, Soeml
: cap Neax, Necs

= Jle oaB[%iLp) E bl Lt d (]

Bubbletort 4] Fog 11 23
s ©add S0wd, %l
cap Wrai, Weds

s EPPEPEAdh s ip ) ([ R

ErbldrSartfid loap_ 27

. ¢ mov WeBd, mea
: pedE Wred, %red

; gnr pefErrercEiurap) [ AR

[ rtbiesorsas
I-- i rer near (Wrsp) [ mama

A G
! endirdd
. puif ®r13
2 puify Wri2
: punh Nrbp
: push Nrbx
: sub Slml, g

i best Nesd, Nesd

: Jle psbepurip) [ PRSSEMRE

[r—
2 lea OxPPRFFFFE[Nral), Soax

! omow Wdl N, Sk




Focus on Loops for Optimization

Programs spend the most
time executing loops

Wrapping

1

2

3

4 ng namespace std;

5

6 ¥

7 void bubbleSort(int arr[], int n)
8 {

9 t £, 3,

18 for (1 =8; 1<n - 1; 1)
1

&3 {12 = s A < 53Ze; Avv)
24 cout << arr[i] <<

25 cout << endl;

2% )

27

28

29 int main{)

W {

3 tare() = {5 1, 4, 2, 8);
32 1t N = sizeof(arr) / sizeof(arr[0]);
33 (arr, N);

34 cout <<

35 y(arr, N);

16 19 .

37 }

20

Order By:

Memory Address v

[ bubbleSort:839
lea Ox4(%rdl), %r9

. nop
bubbleSort:840 loop_1: 12 -
: sub $Ox1, Neax
1 MOV Nrdl BeR |, Srox
: MOV %rax.%e8
| pxaass: Jle 'OxG6({Nrip) L) Sesoisscrrines |

bubbleSart:842

Al movq Sxmml, (Nrox)

loop_1.1:2/3 ]

bubbleSort:B43 loop_1.1:3/3 |
i Add $0x4, Srix
cop %rsi, %rox

. jnz exfreffrdn(xrip) [ DusblassREE

bubbleSort:B44

;. ®ov NrBd, Weax

loop_1:2/2 |

: ftest %rdd, %r8d

© jnz OxTErerrea(xeip) [7) INSISSEEIEH




Ideal Loop Constructions

Blocks ordered by Virtual Memory Address

e Indentation: Nested Loop blocks

Loop 1
e Numbering loop blocks:
Eg. Block withindicationloop_1.1.1:2/2
Loop 2
loop_1.1.1:2/2

1st loop Qf 3rd level loop ~ 2nd blockout of 2
the function total blocks in the

particular loop

loop_1:1/3

loop_1:2/3

loop_1.1.1:1/2

loop_1.1.1:2/2

loop_1:3/3

Loop 3

Colors used for clarity

non-loop blocks

First Levelloop blocks

Second Level loop blocks

1L0

Third Level loop blocks

| Nested loops



Real Case for Loops

Blocks ordered by Virtual Memory Address

Blocks in a particular loop are not
ordered sequentially

loop_1.1.1:2/2
1st loop of 3rd level loop  2nd block out
the function of 2 total
blocksin the

particular loop

Loop 1

Loop 2

loop_1:1/3

loop_1:2/3

RAJA Performance Suite

I loop_1.1.1:1/2

loop_1:3/3

Multiple Block Missing: 214
One Block Missing: 1133

" Consecutive Blocks in Loop: 16653

I Consecutive Blocks in Loop [l One Block Missing

loop_1.1.1:2/2

Multiple Block Missing




Pseudo Loop Blocks Proposal

Loop blocks have different orders.

Hard to understand which blocks are in
single loop. Loop 1

To avoid confusion Pseudo-loop blocks
are introduced.

Dotted blocks arrange the instruction

blocks of a particular loop together. Loop 2

loop_1:1/3

loop_1:2/3

______________________

_____________________

loop_1:3/3

loop_1.1.1:2/2

Colors used for clarity

non-loop blocks

First Levelloop blocks

Second Level loop blocks

L1

Third Level loop blocks

Nested loops

Pseudo-loop
s g blocks



Pseudo Loop Blocks

In Memory Address order,
the pseudo loop blocks are
inserted to maintain logical
order of blocks inside a loop

2 (

IS

21 vold LTIMES: i rosOpendPVariant (VariantiD vid, size t RASAPERS uws

23 ALF Belined{RAJA ERABLE OFENNT) Sk el Lami(RUR_ONENw )

2
bl
0
2
m»
»
»

-
-

const Index_type run_regs * petRunReps()
LYIRES DATA SET
switch ( vig ) {

case Base Opesser © (

atartTiser(). .
for (Sepladex_Lype S6ep = 0, irep = ren reps, seicep) §»

rpragms cop par for

for (Tndex_type 2w mezs v )L ]

$2282220 2200 LESENSSRLEEsE Y

0

for (Indec type 0 = 0, g « mm g, *oy ) { v
for (Inden Cype m = 0, m < pum. m) +om } |
for (Indon type @ & b, & 4 mm o, +od ) |
LYIMES 8O0Y

stopTimer(),
break "
} L

caAse Lashida Opewses © (

aute Liimes base lam = [3)(Indes type d, Indes type 2,
Indes_type g, Index _type @) (
LTEMES BOOY
)

startYimer() »
Tor (Repladex type drep = 0. irep « run reps) selrew) F>

sprages onp paraliel for
for (Index type 2 = 0
for {Index type g = 0
for (Index_tygpe m » 0
for (Infen type d » b &
Ltimes base lan(d, 2, @, »).

= B
Memory Addrers v

T —— e eane o @
T mav $8xD, Oxfrereran(vetp) §
2aE L g
raapert = omp In 0824558 o iy |-
ATANL mev exfIfIrtao(%etp) I, Moan
DOIARE: cap GTITITLCO(%bp) BRI . Xrax
azAmn: St
m:(vml’.n—
raaperts._omg 0RO [T ]
rjapert=___omp _In 0828603 ep 1t M)
rapperts_omp_ O84S oo L X2
:oadd Sexy, onffereron{netp) B
0 cap uax,ou"nmnuap) s
111 J1
oatrereted(nrip) [ IRINNUIIIERISIS R
tappeet=__omp fn ON4500
OxIALS Jap
oxt2a(ov ip) [ IMINSIIIEREESS—
)
rjapert=___oep_fnOHM600 bop 12272
ATAIAT v S0uB, OuttIrrrasvng) B
w:_m,hm oo LL0 32

35 mov OxfErPrras(xetp) B, wrax
DNOIAT: cmp h"n"u(uw) -,\1--

Oav2A207 22
ecviv ip) [ SRR
rajapert=__cerp M O824404 focp_ Lt
apgerts__smp MOS0 boo, LLE AT
rapapert=__oevp_tn 0824603 loop 12 A3

AT aad $Ax3, oxtrIrtianivenp) B
2 e

ourrerercetnrio) (5 IR

Lotdml

When pseudo
blocks are clicked

Highlights the
original block

10



Order of Disassembly View

Loop blocks visualized in
2 approaches:

1. Memory Address
Order of instructions
accordingto memory address

2. Loop Structure

- Order of instructions
accordingto loop
structure.

- Reordering blocks out of
address order

Order By
Memory Address =

] raapert__omp, i AU
IIF 3 mov Wrax, Sxtitities{arap) [§

rajsperf—__omp_frlch456T kop 47 |
BaRIEE T mgy 0D, SufPTPTfa0Nrbe) @
BrFIHFF ;. oop

nisprrts o fnOBDE feep L 1R

OnaiAR; mow  GaffPEffebNrkp) M, Nrax

oeiiedar cmp Bl PPETiob[Arbp) Ey , wras

opzsam: i

waazinrip) [ impaperess. o re cnine

gt _oery_f FB RN Foeps 10 23

Eigageirt ey s RBINS00 logp 13:33

Fiaperi=__smp_fru0-B04559 g 122
Beazasar add Sbul, QufROrereaiarbe) @
i emp weds , befif TN ) @
guizAldz fI

et fea e [ iR e

| raipart=— _omp. 24500
riTAlSE e
on1zafaesp) [ RN
gprt=__omg InS836E01 oog LEXT
¥ 1A maw B, Sl 87T Pal{irbp) .
xz3: nap

Ori

ginal plocks

T

s
replace pseudo—b\ock

I

INEENEERE

TERERRDOE

1)

Order By:
Loop Sructure v

né

et _omg_in ORIV
mov Noax, extereeroainte) 8

[ ramport=—.omp.In0824557
| BN mov S0x0, aafrefefan(vrip) B
| meawss; wp

rHapert g In G R4538 A it )

POiAi: mow SxPLTE1faR{Nrbp) B, Wax

BORiAMAL cmp OuPEPTTTCa(NeDy) MLE , wrax

pevonan: 1
ocsaiar1p) [ Mpmmrris i e s e

’ rofaperti__senp fn 0828600 foop 1220
D omev S8u0, Sxfeefefan(vrbp) B

ATZL naP

—

lwf-_m P ORMEOT
. : mov Gafrrrrtan{senp) B, wax
op Dartretras{wep) N . v
it

ond(w ip) [ ENINSIIERRSR—

oo tL0 V2

Tapppet v a0 84604
‘ sov SOxD, xfrrrrrRe(setp) B

1 P

ooe L1120

-

[ I 008604

QPIAN mov OxPErerrboisete) B, vax

Mn

|
|
|

]

toomp Suferrerad(Srbg) N . wras

bp_ 11242 |

[ roapart—__omp_tn 0828607
| o moy SxtEfretaninte) @, vrax

Lomov WA, Srex
ASAL mew Extrrrerfasivbp) B, vrax

£: add Wras, Wrex
nov Exterrrresete) B, sean

L s sses _—— .

i oAl .l"""“(\')‘l)-.""

teul oartrerroaivenp) SN, rax

L RS

-

Rl

i




Loop Backedges
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Backedges
intersect with
each other
when using
original blocks

Disasernldy View Y

[ORIIENF ) e ey

| 0x02083r mov Neax, oxtrereros(nenp) B

rappert=__omp_fa 0824600 g ryz |-
EROZFET mov 8D, SxfIfrral(%Nrip) B
OxOZWE: nop

|Wm foopTEYs | -
| Gxozaco: sov OxfrrTffad(Nebp) @, wrax
|
|

0x02A04: omp OXTEPTTTCO(Nrbp) NN | %rax

oxoana: J1

exa2(xeip) [ EARSITERI -

raagert oo, fn 0824604 loop, 1.0 23

rafapert=_omp_fn 0624406 foop 17 43
rapperf=._omp._fn 0824602 foop 22

Toavoid
difficulty,

exU220A! add SO, .;"""."k;lbp) L]
Ox0ZASF T omp Wrdx, OxPTTIIrO8(Nrbp) B

i pseudo loop
| extrreetednrip) [ ERMEIIRRRSEINNISI.. bilr?scil;(:alf:fd

| ralaperts_omp_in 0024603

original blocks.
| 0x07A1%: Jep

ox124{xr1p) [ HAIRSRIIRISSI
rojapert:_omp_ f4.0-804604 deop 1123
0x9ZANA1 SOV $9uD, GxIErrffan(Nrbp) B
| exo2a22t nop
| rpert=._ome. 0824605 ke trrl |-

0x0zA23: mov OXTTTTfaS(Xebp) M, wrax
WAUZAZTD cmp BXPETTITDS(Nrbp) NN, wran

oxozas: g1

@s9(wrip) [ RIS

rapperts._omp. fn 0 BM50T foop, L1223
rappert=_omp fn 0824609 loop 118 33
| rspert-—_omp_fa 0824606 loop 11373

| 0x07a20: 803 S8x1, OXTEETTTa0(NIDD) B
| oxoza32: Jemp

| axtrrerrce(xrip) [ EMNSOIEEESIAKIS 12




Minimap Overview

Crder By:
Memory Address W

mide(%rip) [ Faisserrasioanirntnsnaanis)

Bx929ED: jnl ‘

rajaperf:...._omp_fn.0:B24599
Bx929F3: mov Xrax,|exffeffros(%rop) @

rajaperts...._amp_fn.0:824600 loop 192 |-
Bx920FT: mov S0w8, exfrffffae(%rop) &
BIZ5FF: nop

rajaperfs...._omp_fr0-B24601 loop 1.1 13

gx92400; mov BxfrPFffas(%rbp) (@), Xrax

Oxa2A04: cmp  BxfFFFFfea(%rbp) [nmly |, %rax

Bxa2ABE: F1

exi2(%rip) [4) [rajaparies

rajapert:.._omp_fn:B24604 loap_1.1: 23

rajapert.._omp_fr0:B24606 lpap 17 3/3
rajaperf::...._omp_fn.0-B24602 loop_ 1: 202

GxzanA: add Sexi, exfrffffod(%rop) @

BxSZAGF: cmp %rdx, GxfffEFras(%rbp) &
BxA2A13: 1
enfffFfFed(nrip) [ Fadapertis i oan fi.

\

\

Minimap created to get the disassembly overview

Each rectangle height - no. of instructionsin
blocks

Light Grey Lines - System defined functions
Dark Grey Lines - User defined functions

— = = » Dotted Lines- Pseudo loop Blocks

Indentation- Nested loops
Brush- Current Location

13



Multiple Disassembly Views

Multiple disassembly views
with different colors

For visualizing multiple source
codeat once

For example-
Dis View 1 - Green

Dis View 2 -
Dis View 3 - and so on

Binary File Path

RAJAPerf (Debug) ~

root/RAJA-PERFSUITE-Deb/RAJAPerf
src

Jcommon
DataUtils.hpp
KernelBase.hpp
RAJAPerfSuite.hpp
RunParams.hpp

RAJAPerfSuiteDriver.cpp

algorithm
MEMCPY-OMP.cpp
MEMCPY-Seq.cpp
MEMCPY.cpp
MEMSET-OMP.cpp
MEMSET-Seq.cpp
MEMSET.cpp
REDUCE_SUM-OMP.cpp
REDUCE_SUM-Seq.cpp
REDUCE_SUM.cpp
SCAN-OMP.cpp
SCAN-Seq.cpp
SCAN.cpp
SORT-OMP.cpp
SORT-Seq.copp
SORT.cpp
SORTPAIRS-OMP.cpp
SORTPAIRS-Seq.cpp
SORTPAIRS.cpp

apps
AppsData.cpp
AppsData.hpp
CONVECTION3DPA-OMP.c;
CONVECTION3DPA-Seq.cpj
CONVECTION3DPA.cpp
DEL_DOT_VEC_2D-OMP.cp,
DEL_DOT_VEC_2D-Seq.cpp
DEL_DOT_VEC_2D.cpp

Order By:

Memory Address ~

_init:B0

endbréa

sub $0x8, %rsp

mov 0x20cfdi(%rip), %rax
OxCOBF: test %rax, %rax

oxce12: jz exa(wrip) [ EHNEEHER)

_init:B1
Oxce14: call %rax

_init:B2
axCo16: add $OX8, %rsp
@xCO1A: ret near (%rsp)

targc870:B3
0xC870: endbré4
0xC874: REPNZ jmp @x20c6F5(%rip)

endbré4
REPNZ jmp ©x20c2bd(%rip)

_ZNKSt7__c...capacityEv:B5
0xC890: endbré4
: REPNZ jmp 0x20¢2b5(%rip)

_ZNSt7__cx...EEaSERKS4 :B6
axcsae: endbr64

OxC8A4: REPNZ jmp ©x20c2ad(%rip)

14



Bidirectiona

In addition with Dyninst,
CcNav corresponds source and
disassembly code in both ways.

L& Many to many relation

Wrappng

e - - e

I/ Copyright (C) 21723, Lawrence Livermore National Security,
/7 and RAJA Performance Suite project contributors
/7 Sae the RAJNParf/LICENSE file for ¢

/7 SPOX-License-Tdentifior: (B50-31-Clause)

DASESpACE rajapert
{
NASEspACE #ODS

{

vol0 LYINES: | runOpendivar iant (VarimtiD vie,

{

const Index_type ren_regs * getRunReps()

LTIMES DATA SETLS

waiteh ( vid )
case Base Operse : {

MartTiser()
for (Replndex type irep =

for {(Index type x =
for {Index_type ¢
for (Index type m =
for (Index type &
LYIMES 800V

stopTimer()

treak

size T RAJAPERF U

Ordier By:

Memacy

ncBn060
entte 0
sob S8, Nrsp
sov On20cTas(Wrip), Wrax

et Nrax, Nrax

j2 ondtne 1p) (2 NSNS

NERTOTY
sdd SORB, NF A0

ret near (W

‘4
IR BEINCOT SN 1p)

AN 1p)

TNSET__c. aapacyEv B
nddred

REPNZ  Jmp Gx2BcIDS(%rip)

1 DN _ox FEMSERXSA_8)

encivid

REPNZ Jwp Gx20cTad(%rip)

[+]

15



Other features

Description of the operands are shown

in the tool tip

Arrows used to represent which
lines have correspondence

No
correspondence
line in dis view

rajaperf..._omp_fn.0:B24604 loop_1.1:2/3

Ox92A14: mov $Ox0, Oxffffffas(X%rbp) &

|ox92A22: nop

rajaperf:i...._omp_fn.0:B24 6 (s

™
BX02A23: mov lexfrrrf|I"struction: MOV

Bx82A27: cap OxfIffff{Meaning: Move

Px92A28: jl

oxa(%rip) [ rajapers::].

Notes: copies data

‘anothcr, (1) r/m =
2 = r/m;

rajaperf::...._omp_fn.0:B2464 7( K o
|Opcode: OxAD...0xA3

rajaperfi...._omp_fn.0:82464% S—

S— e~

from one location to

r;

-

4 int main{int arge, char *argv[]) |_9x1082: nop @x@(%rax, %rax.1) |

2 . L . main:B6 loop_1: 1/3 -

° R . Bx1088: mov %ri3d, %ebp

7 for (i =0; 1 < 100089; I++) -

8 For (J = 0 J < 10906; J += argc) = Bx188E: mov %ri2d, %ebx When dlicked i
= ( Bx108E: cmp . .
18 if (unlikely(i * j == 20@8)) - Bx1895; jnI{ gxz1(%rip) [} main:eia ’ defined block
11 { N, Z
12 printf{"Hello %d %d %d", i, j, argc); main:B7 loop_1: 2/3 |
13 1 B:1097: nop @x@(%rax, %rax,1) |
14 3
15 return 42: mainB8 foop_1.7:1/4 |4
16 [} Bx18A0: cmp $O0x384, %ebp

16



Other features (continued)

62 _ rajaperf:..._omp_fn. 1824625 laop 17:3/3
63 #pragna osp parallel for Exg2cen; add $exy, exffffffbs(%rop) @
64 for (Index_type z = 6; z < mum z; ++2 ) { -> Bx92008; Jap
6 for (Index type 9= ¢; 0 <m0 o | (- —
66 for (Index_type m=0; s <pumm; ++0 ) { -> [ExEEFEEfd (Xedp) i
Dyninst gives information regarding 87 for (lnd;x tye odd Mnim 0 Feod =, == —>
variables which are renamed in the 68 'l't'iueémti;s z-l—gl-;;f : — rajapert:_omp_fn. | Rl L1 273
disassembly code 69 } S Bx82C0D: moy seie, exffffffcs(%rbp) @
78 } Bxa2015: nop L
" } -
72 } njaperf=...._om — = doipmil, 1.1 1/3
73 gxo2c16: moy exffffffcs(%rbp) ‘,,%rat‘
74
2 prrmr() BX92C1A: cqi oxfrffffes(srbp) mamd ,frax
78 8x9201E: §1°
._omp_fn.0:B24599 loop_1: 22

Bx92A0A: add $-EIK1, B {1 MES-runOpenMPVariant. omp fn.0: B

: The function names are also truncated to a fixed
Ox92ABF: cmp %rdx, BxffFFffos(%rbp) 2 length

Bx92A13: jl
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Original CcNav

The new features focus more on source & disassembly code matching
Integrate into a larger project

Source

Code Disassembly Control Flow
Graph
Highlighteditems x FnLoops X SourceCode x Disassembly x CallGraph x L""e"“‘
Roset i 0x40c870 d tebx, rd
% x40c @ MOVSX ebx, Srdx
Selected Source Code: Search function. 2062: #pragma omp parallel for firstpriva'
0x40c870: movsxd %ebx,trdx
Loop Hierarchy 2063: for (Index_t i = 0 ; i < length 4
g - 0x40c873: lea 0x0(%rl0,%rsi
lDomi.nxxcrantcluqionxndaxsot# 2064 e_new(i) = e_old(i] - Real t(! -
Selected Assembly: [200p_7 | 2065: + Real_t(0.5) * work(i]; 0x40c873: lea 0x0(%rl0,%rss
[100p_7.1 I 2066 0x40c877: mov $rl0d,%eax (Comisovmmia_seiat, 1at, _omm_emsir_semsotacion, vdry
[ Domain::SetupSymmetryPlanes ]
[l.oop = 2067: (e_new[i] < emin ) { 0x40c877: mov %rl0d,%eax @_
0x40c870: movsxd %ebx,¥rdx = " P T
* [100p_1.12 2088 e_navii] = emin’) 0x40c87a: shl/sal $0x2,%rdx
0x40c870: movsxd %ebx,$rdx 2069: }
0x40c87a: shl/sal $0x2,%rdx
0x40c873: lea 0x0(%rl0,%rsi edgeNodes,h 1),%r8d 2070 } ’ CFG x
* Navigation Mode
0x40c873: lea 0x0(%rl0,%rei ledgeNodes,1),%r8d 2071: SE§0chie) RoVRNE10R, Nac Selection Mode
0x40c877: mov %rl0d, $eax 2072: CalcPressureForElems (pHalfStep, | |0x40c87e: mov %r10d,%ecx
0x40c877: mov %rl0d,%eax 2073: pmin, p_cut |0x40c881: nop 0x0(%rax) 1, 0 E
0x40c87a: shl/sal $0x2,%rdx 2074: 0x40c881: nop 0x0(%rax) 1, 0
0x40c87a: shl/sal $0x2,%rdx 2075: #pragma omp parallel for firstpriva: . .0.888: mov 0x4d4 (srai EHIE),4rod
Oxd0cBTer mov 4r10d, : -0 -
x40c87e: mov %r »becx 2076 for (Index_t i 0 ; i < length 0x40c888: mov 0x4dd( €hiE), vrod B10621 Domalni | SetupymetyPl
0x40c87e: mov $rl0d,%ecx 2077: Real_t vhalf = Real _t(1.) / (1
0x40c88f: test $r9d,%r9d
VarRenamer x 2078:
0x40c88f: test %r9d,%r9d
2079: if ( delve[i] > Real t(0.) ) i caddl bl
Variable renamer: 2080: q_new[i] /* = qq_old[i) = ( [0Xx40c892: jnz Oxll(%rip) 1, 0 33008, Somi iowstrmmotryties
Function: Domain::SetupSymmetryPlane: 2081: } 0x400892: jns Ox11(Srip) 1, 0
: 2082: else { 0x40c894: mov 0x168(%rdi this),sr9
Variables:
' - 21047 Domain: satspsymetryPiases
Name: this 20034 Real_t ssc = ( pbve(i] * € |4,400894: mov 0x168(%rdi [Ehis),vro l——"'FJ
Location: %rdi Start: Function Inlining Tree 2084: + vhalf * vhalf * |
0 [Py prom—— T 0x40c89b: lea 0x0(%rax,%rll,l),%rldd
Add Location |omain: :createregionindexsets . 0x40c89b: lea 0x0(%rax,%rll,1),srldd SR stk scRPLi
|pm1m,s.gupsmgryp1. 2086: if ( ssc <= Real t(.111111
Name : eNodes
edg 2087: ssc = Real_t(.3333333e- 0x40c89f: mov %rldd,0x0(%r9,%rdx,1) 1, 0
Location: %rsi Start: =
0 [ pr— 2088: } else { 0x40c89f: mov %rldd,0x0(%r9,%rdx,1) 1, 0
Add Location 2089: ssc = SQRT(ssc) ; 0x40c8a3: mov 0x4d0(%rdi this),srldad [ ] [
sony [
|Name: |nidx 2090s ) 0x40c8a3: mov 0x4d0(%rdi Ehis),sridd
Location: $0x0 Start: 2091:
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Thank you!

Main Goal: To improve the human side of compilation

analysis with visualization
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