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EXAMPLE

load %struct my_fdet_controller*, Sstruct.m
i, thaa 83
getelementpr inbounds %struct.my_fdet_controller,
frivy . fiet contrllr %1, 640,22 1
= load void (i32%)7, void (i32%)** do_dct2, align 8, !tbaa 111
gt L= sctcemcnlpts o umsmmx,peumpomx info,
component.info Socomppt 640, 374
oad 2 Sequanibl_no, dlign 8 haa 114
idxprom = sext 132 03 10
arrayid men Ip(rmbonnd\ ety it conmols
st my. et contollrs %1, 164 0, 133 3, 164 eprr
load i32°, {32+ Gearrayid, align 8, tbaa 16
%5 = bitcast (64 X 132 Geworkspace to i8*
call void @llvm Jifeime.star(i64 256, i8* %5) #3
id.ext
add.ptr = getelementptr inbounds i8*, i8** Gsample_data, i64 %idx.ext

y_idet_controller** %0,

Scmp1 32 = icmp eq i32 %onum_blocks, 0
br il %cmp132, label Gfor.end78, label %for.body.Ir.ph, tprof 117
T F
for.body.Ir.ph:
“hamaydecay = getelementptr inbounds [64 x i32], [64 x i32]* %workspace, i64
0,640
br label %for.body
Tor body:
Goindvars iv138 = phi i64 [ 0, %for.body.Ir.ph ], [ eindvars.iv.next139,
.. Sfor.end74 |
Gostart_col.addr0134 = phi 132 [ %start_col, %for.body.Ir.ph 1, [ add77,
Sofor.end?4 |
7ext 132 Fostart_col.addr 0134 1o i64
br label 5for.body6
for.body:
indvars.iv = phi i64 0. %for.body |, | eindvars.iv.next, %for.body6 |
Sworkspaceptr.0120 = phi i32¢ [ %arraydecay, %for.body 1, [ %incdec pt39,
. Sfor.body6 |
hamayid = getcemenptinbounds 8¢ 8+ addpr io4 indars v
96 = load i8*, i§** armayids, align 8, tbaa |
4 ‘cetelementpir inbounds i8, i8* oo ideed
ibounds i8, i8* Gadd.prr10, i64 1
joad i8, n 1, ltbaa 118
o = st 8 67l 52
add n conv, -128
incde pirl e ementpt inbounds 32 132" Soworkspucepir 0129, i64 1
tore 133 Fsub, 52+ Soworkapaceptr 129, dlign 4, b 10
einedec el < gtclemenpt inbounds 8, 8 inedec . 164 1
ad i8, i8* Soincdec.pir, align 1, !thaa !18
Gesubl4 = udd nsw 132 Fconv13, -1
eined i = stclemenpts inbounds 32, 32° feokspicepe 0129, i64 2
store i32 subld, 132* Geincdec.pirl 1, align 4, ltbaa
“einedec. 16 = etlement nbounds 8, i€ o P2, i64 1
0 incdee 12 lgn 1. o 15
WIT = 7ext i8 %9 to 132
Grsubl8 = add e 32 Fcony17,
etelementpir o 2,32 oworkspaceptr0129, 643
store i32 subl8, 32" Gincdec.pirlS, align 4, ltbaa
getcement nbounds 1, 8" incdec i, 64 1
i8* Gincdec. g
w8 106 1
sub22 = add nsw 32 Soconv21, -1
ptr23 = getelementptr inbounds 32, 132" %workspaceptr.0129, i64 4
store 32 %wm 152° Sinedec i, align 4, o 119
binodze 4 = ptcementpeinbounds 5, 8 Bince 20, 4
1= Tond i, 18 einedec-pe20, align 1, bua 15
extis %11 10132
add nsw i32 oconv25, -128
binedec 27 = geielemenpt inbounds 32, 329 Sworkapacepr 129, 1645
2+ incde pr23, align 4, ltbaa 119
e inbounds i8, i§* Fincdec.ptr24, i64 1
load i8, i *%mcdec i, i 1, boa 18
con29 = 7exti8 % 12 to
G = add o 53 heomi,
incdec.pir3] = getelementpir inbounds i32, 32% %workspaceptr.0129, i64 6
tore 133 Faub30, 1320 incdee pr, algn 4, o 19
incdec pir32 = getelementptr inbounds i, i8* incdec pr2S, i64 1
G2 Ioud 1, 185 eindec 2, align 1, o 115
128
pIr3s = getclementpir inbounds 32, 132* %workspaceptr.0129, i64 7
store i32 sub34, 32° Geinedec.pur31, align 4, ltbaa 119
%14 = load 8, i8* incdec pir32. align 1, !tbaa 18
3 . -128
Seinedec ptr39 = entptr inbounds i32, {32+ %workspaceptr 0129, i64 §
e 53 b 32 o mcde s, align , thaa 19
s~ dd s vy 64
ond eq i6d Goindvars.iv.next,
b et bl o ot el St body, Iprof 120
T [ F
%2
br label cfor.bodyd
for body47:
indvars.iv135 = phi 64 [ 0, %for.end |, [ %indvars.iv.next136, %if.end68 |
armayidxd9 = getelementptr inbounds 32, 132+ %d, i64 P
%15 = load 132, 132 Searrayidx49, align 4, !tbaa 119

SarmayidxS1 = getelementptr inbounds [64 X 1321, [64 x i32]* Foworkspace, i64.
0, i64 Geindvars.iv135

%16 = load 132, 32 GearrayidxS1, align 4, ltbaa 119
emps2 = iemp it 325160

Soshr = ashr 132 % 15,

bril ScmpS2, label i hen, e i el tprof 21

cmpss = iemp sit 32 Gradd. %
T g, el i ond. b 4 hen7, prof 122

T [ F

ifelses9:

phi 32 [ Sdiv, %if.thens7 1. [ O, %if.then |
) Getemp.0

b nsw
br label %if.end6§

i ends:
<iemp.| =132 bS8, iend ) [ v, itbend 1 (0.
. ek

= trunc 132 temp.1 (0 i
a mymm gemlememp(r mbonnds 64161, [64x 61" o blocks.
38,

indvar
Sore 16 Tcome9, 116+ %mnyld)ﬂl ahg ttbaa
Foindvars.iv.next136 vt %, 1

d13 meu..  indvars v next136, 64
br il Sexitcond 137, label Gfor.end74, label %for.body4, tprof 125

T F

for.end74:

Soindvars.iv.next] 39 = add nuw nsw i64
start_col.addr 0134, §

trunc i64 Gindvars.v.next139 to 132

e iemp eq 132 % fir. wideiv, %num_blocks

br i1 Sexitcond140, label %for.end78 Joopexi, label %for.body, tprof 117

T F
for.end78,
el e mend7s

256, i8% %5) #3

dvas.

CFG for ‘forward_DCT' function



EXAMPLE

“workspace = alloca [64 x 1321, align 16
fdtl = getelementptr inbounds %struct.jpeg._compress._struct,

- Ssruct, jpegcompless,uru:l" cinfo, 164 0, 132

g forward_det* %fdet] to

onileros
oad st . et contoller, st my._det_controller®* 50,

. align 8, tbaa 13
ododet2 = gtelementps inbourds dorctmy_fde_eontole,

estruct my_fdet_controller* %1, i640, 32 1
oad \'uld 2" vl (3290 Fdo det slign taa 11

‘etelementptr inbounds %struct jpeg_component_info,
it ey w&colnwﬂel\l info* %comppr, i64 0, (32 4
32 St bl dlign 8, o 114
i

e s st any fle conille,
.. Gostruct. my fdet contoller* %1, 164 , 133 3 64 % dxpro
d *, 132+ Gearrayid, align 8, 1thaa 116

freiter 164 x 132]" oworkspace o i8*
call void @llvm Jifeime.star(i64 256, i8* %5) #3
idx.ext = 7ext 132 Fstart_row 10 i64

add.ptr = getelementpir inbounds i8*, {8+ Gosample_data, i64 %idx.ext
Scmp1 32 = icmp eq i32 %onum_blocks, 0
br il %cmp132, label Gfor.end78, label %for.body.Ir.ph, tprof 117

T F

for body.Ir
%arrayderay ‘getelementptr inbounds [64 x 1321, [64 x i32]* %workspace, i64

N

Tor body:

Goindvars iv138 = phi i64 [ 0, %for.body.Ir.ph ], [ eindvars.iv.next139,

.. Sfor.end74 |

et ol adde 0134 = phi 32 [ stancol, for body e h .  eadd 7.
174

el o body

= zext 32 %start_col.addr.0134 to i64
6

I

hi 164 [ 0, Gefor.body 1, [ %indvars.iv.next, Sefor.body6 |
Sworkspaceptr.0120 = phi i32¢ [ %arraydecay, %for.body 1, [ %incdec pt39,
. Sfor.body6 |
harmayids8 = getelementptr inbounds i8*, i§** %add.pr, i64 %indvars.iv
96 = load i8", i§** %arrayids8, align 8, thaa 116

elementpir inbounds i8, i8* 56, i64 Geidx.ext9
ctclementpt nbounds i, 8 tadd i, 64 1

P10, align 1, tbaa 1§

o
w32 Foconv, -128

ctclementpr inbounds 132, 32 e workspacepir 0129, 64 1
workspaceptr.0129, align 4, !tbaa 119
sctelementptr inbounds i8, i8* %incdee.pir, 164 1
= load i8, i8" %incdec,pir, align 1, ltbaa 1§
ext i8 %8 to 132
= add nsw 32 eonv13, -128
eined i = stclemenpts inbounds 32, 32° feokspicepe 0129, i64 2
store i32 subld, 132* Geincdec.pirl 1, align 4, ltbaa
bincdecptr]6 = getelementptr inbounds i8, iS* o P2, i64 1

= load i8, i8” “incdec.pirl2, align I, tbaa 11§

- 8 %90

w32 Feoony 17,128
il cpmo geelementpe
ore 132 Soob T8 132+ dincdec pnlS allgn4 libaa
Sbincdec ptr20 = getelementptr inbounds 8, i8* Sincdec.pirl6, i64 1
%10 = load fec.ptr16, align 1, laa 11§

2+ Goworkspaceptr0129, 643

132" Sworkspaceptr.0129, i64 4
tbaa 119
 Geincdec pir20), i64 1

Shincdecpir27 = getelementpir inbounds i32, i32* G workspaceptr 0129, i64 5
slore 132 %sus26, 32+ ooz, algn 4, thea 19
einedec pu2 entptr inbounds i8, i§* %incdec.ptr24, i64 1
%12 = load i8, i8* %mcdec i, i 1, boa 18
om0 7ok 18 413 10
B0 200w 32 Fheomi,

o
Shinedec.pir3] = getelementpir o 32, 720 Forkspapti 0129, 646
store i32 %osub30, 32 G inedec. pir27, align 4, lbia

incdec ptr32 = getelementptr inbounds i8, i8* %mrd:c pu2s, iod 1

%13 = load i, i8* incdec.pur28, align 1, 'tbaa |

“oconv33 = zexti8 % 13 10 132

128
incdecpir3s = getclementpir inbounds 32, £32* %workspaceptr.0129, i64 7
store i32 sub34, 32° Geinedec.pur31, align 4, ltbaa 119
%l4 i8, i8* Gincdec pir32. align 1, !tbaa 18
%14 10132
w32 oonwd7, 128
pir3 r inbounds 132, {32% oworkspaceptr 0129, i64 §

o %mm B i s, align , thaa 19

indvary

indas nuw nsw i64 i
ond = emp eq 64 % indvars v nxt.

b et bl o ot el St body, Iprof 120

0 T G

for body47:
indvars.iv135 = phi 64 [ 0, %for.end |, [ %indvars.iv.next136, %if.end68 |
%d, 164 Gindvars.iv13S

SarmayidxS1 = getelementptr inbounds [64 X 1321, [64 x i32]* Foworkspace, i64.
0,164 Bindvary 1135
oad 52, 32* oy, algn 4, o 19

Gesh
bril %cmpSZ, ol 'M!lhen, Iabel %if.elseS9), tprof 121

T I F
b 32 e, 416

i then
ad

€mp3S = icmp slt (32 %add, %1
b1 HoompSS, bl it end, ol i hens?, tprof 122

T [ F

i elseso:
%add6l =
eemps: add6
bril Socmp62, label Seif.end68, label %if.then6d, lprof 123
T
ifend:
Gotemp.0 = phi 132 [ Gediv, %ifthenS7 1, [0, %if then |
SubS8 = sub nsw i32 0, Getemp.0
br label %if.end68
ifend6
elemp.| = phi 32 [ b3, i end . [ A5, it heni 1. [0,
i elseS
“oconv69 = trunc 32 Sotemp.1 (0 il
Soarmayidx71 = getelementptr fabounds 64 161, 6 161 Scoctbocks,
indvars 135, 164 o ndvar
69,

64 v
store i16 %conv le* Samyidn?l, lgn 2 tban 124
Foindvars.iv.next136 indvars.iv135, |
exitcond 137 = icmy u... imvar v e, 61

br il Sexitcond 137, label Gfor.end74, label %for.body4, tprof 125

T F

for.end74:
Seidvarsext139 = add s 64 indvar ivi3, 1

F
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EXAMPLE

pace = alloca [64 x (321, align 16
“fdt] = getelementptr inbounds %struct jpeg_compress_struct,
-, Jicictjpeg compres st Scinfo 640, 13258
bitcast Fostruct jpeg_forward_det™* %fdet] to
it e my_fdet_controller**
%1 = load %Structmy_fdet_controller, %structmy_fdet_controller** %0,
. align 8, tbaa 13
“do_dct2 = getelementpir inbounds % struct my_fdct_controller,
... Sestruct.my_fdet_controller* %1, 1640, i32
%2 = o vokl (329, void (325 o det, nl|an Ubaa 111
< alement ipez_component_info,
winfo* %compplr. ot
Phic .32~ %quanl bl_no align 8 haa 114
idxprom
Fariyids = geclementpit s et my_fdet_controller,
. Sostructmy_fdet_controller* %1, 1640, 132 2, 164 %idxprom
o4 oad 32, 1524+ arayd. algn', tbaa 16

%5 = bitcast [64 X i32]" Goworkspace
call vod @y fme sai164 26, ke %5) #
ids.ext = zext 132 Fstart_row 1o

add.ptr = getelementpir inbounds i8*, {8+ Gosample_data, i64 %idx.ext

locks, 0

cnpl mp eq 32 Gonum
bril %ocmp132, abel %for.end78, label %for.body.I.ph, tprof 117
T [ F

for.body.Ir.ph:
hamydecay = getelementpr inbounds [64x 132, [64x 132" Sworkapec, i64

N

Tor body:
Goindvars iv138 = phi i64 [ 0, %for.body.Ir.ph ], [ eindvars.iv.next139,
.. for.

e tabel or body

Gostart_col.addr0134 = phi 132 [ %start_col, %for.body.Ir.ph 1, [ add77,

.. Gofor.
idx.ext9 = 7ext 132 Gstart_coladdr-0134 10 164
b label % for.body6

for.bod, Tor.bod,
hindvarsiv = phi 6410, foxbody | | indvars vt o body S o A e I s o)
Forkspacept 01 2¢ [ Sarraydecay, Sefor.body 1, [ Seincdec.pur39, spaceptr1 i32% [ Gearraydecay, %for.body 1, [ %incdec.ptr39,
X it body6 |
xS = getelementprr inbounds i8*, i8** Sadd.pi, i64 Sindvars.iv Grarmayidx8 = getelementptr inbounds i8", ety
56 = load i8", i8°* FarmayidxS, align 8, tbaa 16 %6 = load i8*, i8** %arrayidx8, align §,
etelementptr inbounds 8, i8* %6, i64 Fidx.ext9 e inbounds i8, e %5 i64 Gidx.ext9

Gincdec. pir = getelementptr inbounds i8, i8* Gadd.pir10, i64 1 inbounds i8, i8* %add.pir10, i64 |

’ Jeadd e, algn 1, haa 18 «m-m‘d.x 5% Saddpirio, align 1, baa 18
Gocony = zext i8 %7 10132
b W‘”*C""V 128 Gsub = add nsw 32 Gconv, -128
nete erptr inbounds 32, 92 S workspceptr 0129, 64 1 Gncdeopt e R
e 155 b 15+ oropacepe 0129, g , s 10 5 =g
Ginedec.pir12 = getclementpir inbounds i, i8* incdec.pr, 64 1 T A A ) "‘9'.,:“;:";;: 611
8= * Goincdec.pir, align 1, !tbaa 18 = % Itbaa ! :
ToconvI3 = zext i8 %8 10 132 bt
s 2 onu 128
22, 320 9,642 2 —
Store 32 Fosubl, 2 %mcd:c purl, align 4, tbaa 119 i ke
pincdecpirl entptr inbounds i8, 18" Gincdec.ptr12, i64 1 CmER ""“‘h“gmz """‘“"“ pull, “"g“‘ “"‘ D 7
%9= e 13 e . o 15 i
sonI7 = st 8 %9 10152 oo, B """‘“‘“""”‘“"g“‘ 118
subl! w i32 Gocony17, -
Gt 19 g:lelcmempu o 2, 32 Sovorkspacepi 129, i64 3 E g
incdec ptr19 = gete i i
store (32 subl, i ecpuls,agn 4, a 19 ore 32 eubld, 223 incdec pr15, algn 4, bua 119
ncdec 20 = etclementtr nbounds , 8 incdec 16, 641
D, e e, e 1 11
Focon21 i
a2 = i o 12 eony2 1 128
Geinedec.pir23 = getelementptr inbounds i32, (32 onospucpr012, 44
store 132 fsub22, 132° incdec.pirl9, align 4, tbaa 1 inedec pir23 = getelementptr mhwmk 32, i32¢ %wwk»wewﬂm 644

o 3 B2 320 Soincdecpirl), align 4, Ithaa |1
Sincdec.pir24 = getelementptr oo 8 e P20, 64 1
%11 = load i8, i8* Spincdec.ptr20, align 1, ltbaa 1§
Foconv25 = 7exti8 %11 1032
sub26 = add nsw i32 Foconv25, -128
cdec lementptr inbounds 132, {32+ Foworkspacepir.0129, i64 5
store 132 %wb’)[), 132* Sincdec. 23, align 4, !thaa 19
inbounds i, i§* 641
< o5 ot pu24, align 1, libaa 118
Tconv29 = 7exti8 %12 10 132
Fsub30 = add nsw i32 Soconv29, -128
inbounds i32, 32+ 646
store i32 %sub30, i32* %incdec.ptr27, align 4, !tbaa 119
Soincdec ptr32 = getelementptr inbounds i, i8* %eincdec. pu2s, i64 1
913 = load i8, i8* Soincdec. pur28, align 1, 'thaa !18
S%conv33 = zext i8 %13 10 132
“%sub34 = add nsw i32 %conv33, -128

etelementpir inbounds i, i e P20, i64 1
.pu20), align 1, o 18

ec etelementpir inbounds 132, (32* workspaceptr 0129, i64 5
store i32 %;ub26, 32+ %uwd:c 3. aign 4, kaa 119

w24, i64 1

12= load 8, 18 incdec 24, alin I, "o 15
con29 = 7exti8 % 12 t0 132
b0 = add new 152 eon,
Sbincdecptr3] = getelementptr s 2 1328 Bworlapaospr 129, 1646
e 15 B0 e et pu27, align
i a8, i64 1

Gesub34 = add nsw i32 Soconv33,

& p i3, 32 9, i64 7
store i32 sub34, 32° Geinedec.pur31, align 4, ltbaa 119

load i8, i8* Gincdec.pur32. align 1, !tbaa 18
eXti8 %14 10 132
add nsw i32 %cunm

inds i32, 132" i647
store i32 %sub34, 132 %inedec.pur31, align 4, 'ba 119
%14 = load i8, i8* Seincdec. 32, align 1, !tbaa 118

9,i64 8

aure 2 %subSB . incdec pi3s, .mgm oo ptr39 32, i32* i648
i add nuw nsw i64 %indvars.iv. store i32 %sub38, 132* %incdec.pur3S, align 4, !tbaa 119
eq i6d Goindvars.iv.next, Goindvars.iv.next = add nuw nsw i64 %indvars.iv, |
b et bl o ot el St body, Iprof 120 exitcond = icmp eq i64 %indvars.iv.next, 8
T i T br il %exitcond, label %for.cnd, label %for.body6, !prof 120

T [ F

for.
i 135 = P i6410, fornd | s n.nex1136, il endss |
hamayidd = petclemenpt inbounds 132, 52° s 64 indvan

32* oarrayidxd9, align 4, !thaa 119

getelementpir inbounds (64 x i32], 164 x 132" oworkspace, i64
06 a1

%16= load 132, 152° TarayideS), lgn 4, aa 19

hempS2 = i lt 32516, 0

& Geemps2, o %xfﬂwn Iabel %if.elseS9), tprof 121

T F
sub i32 %shr, 516
mpss = icmp sl 132 6
8 Cocmps, abel i end, ol i thensT7, tprof 122
T [ F

i elseso:
add61 = add nsw i32 % 16, %shr.

Godiv Socmp62 = icmp sit 32 %addo1, %15

br label it end bl Socmps, el i endeS,lbel i thend, prf 123

ifend:
etemp0 = phi 32 e %xrmsﬂ 10, %if.then |
b nsw 32 0, Gter

b e i e

%diveS = sdiv 32 %add61, %15
br label %if.end68

if.ende
lemp = phi 132 4subS, hiend | %ANGS, it hendi ] 0.
< Bircles

= trune i32 Gtemp.1 (0 il
iyt s o [64 161, [64 x i16]* Gecoef_blocks,

y enepte

- 164 Sindvars.1v138, 164 %indvars.iv135

sore 16 Seonv6d, 16+ amyidTL, align 2, s 24
" 6=

Geexitcond) 37 ~ iemp oq 164 ey mu;a
b1 exitcond137. bl Sfor.end, abel bfor bodyd, fprof 125

F
for.end74:

Seidvarsext139 = add s 64 indvar ivi3, 1
add i32 %start_col.addr.0134, 8
oindvars.iv.next139 10 132
o mp eq i32 % lfr.wideiv, %num_blocks
e exitcond140. bl % or end78 oopesit. bl lorbody. fprof 117

T F
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EXAMPLE

Coldest Regions of an application

Tor.body6:

S o A e I s o)

i 2+ [ Gearmaydecay, %for.body 1, [ %incdee. pir39,
.. Gofor.body6 ]

-, 164 Soindvars.iv
%6 = loud 8%, 1§ %.my.dxx nhgnﬂ tbaa 116
add.ptr10 = getelementpir inbounds i8, i8* %6, 164 %idx.ext9
incdec.

‘getelementptr inbounds i, i8* %add ptr10), i64 1
%7 =load i8, i8* %add.pirl0, align 1, 'tbaa 18

32+ 641
store i32 Gsub, (32 %wmkwom mgu. Itbaa 119
Gbincdec ptr2 = getelementptr it incdec.pir, 164 1
8= o8, i s
32+ i642
e B el D
i8* i1
%9= mm,m*%mmwlzml tbaa 118
= 2exti8 %9 t0 32
“subl8 = add nsw i32 econv1, -128
i643

store i32 subl8, i32* %umdecpn‘liahg:ﬂ ldsn 19
ibounds i, i i641

10 = load i8, i§° Sincdec.pir16, align 1. llbn!lB

e e

Soincd i i644
store i32 %osub22, 32% %umdec plrl9 al.\gn4‘ vnm 19

%l incdec.p20, align 1, o 18

oS o Y

Fosub26 = add nsw i32 Soconv25, -128

L LI DG IS 4
o B B G e

i641

%12 = oud 1, 8+ %incdec pu24, align 1, i 15
2exti8 %12 1032

store i32 %sub30, 132 %nwdecm‘l nl.\gu4 tbaa 119
inbounds 8, i8* 641

913 = load i8, i8* Soincdec. pur28, align 1, 'thaa !18

Soconv33 = zext i8 %13 0 132

osub34 = add nsw i32 Goconv33, -128

32, i32¢ i647
store i32 %sub34, i32* %incdec.ptr31, align 4, !tbaa 119
%14 = load i8, i8* Seincdec. 32, align 1, !tbaa 118
Goconv3T = zexti8 %14 o 132
“sub38 = add nsw i32 Goconv3T, -128
i i648

32, i32¢
store i32 %sub38, 132* %incdec.pur3S, align 4, !tbaa 119
Goindvars.iv.next = add nuw nsw i64 %indvars.iv, |
exitcond = icmp eq i64 %indvars.iv.next, 8
bril %exitcond, label %for.cnd, label %for.body6, !prof 120

T [ F

iv 132 %add61, %15
end68

CFG for 'forward_DCT function



EXAMPLE

Coldest Regions of an application

Tor.body6:
o %(mbody 1. [ Seindvars.iv.next, %for.body6 |
spaceptr1 * [ Goamaydecay, %for.body 1, [ %incdee. pir39,

Soworks
.. %for.body6 |
Sbarmayidx8 = getelementptr inbounds i8*, i§** %add.ptr, i64 %indvars.iv
%6 = load i8*, i8** %arrayidx8, align 8, 1tbaa 16

= o e T by
inbounds i8, i8* %add ptr10), i64 1

%7-|mdm 5 Gaddprel0, aign 1, o 115

Zextis %7 to 32

Socon,
Sosub = add nsw 32 %cony, -128
Soincdec.ptrl | 641
store i32 %sub, i32* %wmkspwewmzﬂ mgn 4 HE

incdec.pir, 164 1

Gbincdec ptr2 = getelementptr it
Tk T .ng.. 1, ltbaa e

incdec.ptr] 32, 132+ i642
store 32 subld, 132* Gincdecpul 1, align 4, tbaa 119
iod 1
RO e T liaa 18
Gconv1T = zexti8 %9 10132
perils et 2ol g
i i643

getel
maz%wbls 2 %mcdecwli‘mgwi 'lbn 19
, is* iod 1

= load 1, 8% %incdec.ptr1, align 1, tbaa 118
= 2exti8 %1010 32

Fosub22 = add nsw i32 Soconv21, -128
Foinedec.pir23 = getelementptr inbounds i32, 132+ Sworkspaceptr. 0129, i64 4
store (32 %sub22, 132 Ginedec.pirl9, align 4, Itbaa 119

Goinedec. pir24 = getelementptr inbounds i, i8° %incdec.pir20, i64 1
11 = load i8, 8 %incdec.pr20), align 1, ltbaa 118

Foconv25 = zext i8 %11 032

Fosub26 = add nsw i32 Soconv25, -128
inbounds i32, {32 i645

store i32 %5ub26, i32* %incdec.ptr23, i el
inbounds i8, iod 1
L s o 15

%l

. i i646
store i32 %sub30, 132 nedec e align 4. o 19
inbounds i8, i8* %i 641
13 = oad i8, i8* Guincdec o alig 1, oaa 15
Soconv33 = zext i8 %13 0 132
Gesub34 = add nsw 32 Scony33, ~128
incdec pir3: 32, i32¢ i647
store i32 %sub34, i32* %incdec.ptr31, align 4, !tbaa 119
%14 = load i8, i8* Gpincdec.pu32, align 1, ltbaa 18
i648

Soincdec. 32, 32

store i32 %sub38, 132* %incdec.pur3S, align 4, !tbaa 119

Goindvars.iv.next = add nuw nsw i64 %indvars.iv, |

exitcond = icmp eq i64 %indvars.iv.next, 8

bril %exitcond, label %for.cnd, label %for.body6, !prof 120
T F

%diveS = sdiv 32 %add61, %15
br label %if.end68

for forward_DCT function



EXAMPLE

Coldest Regions of an application

Tor.body6:
Soindvars.iv = phi i64 [ 0, %(mbody 1. [ Seindvars.iv.next, %for.body6 |
Soworkspaceptr. 0129 = phi i32* [ %arraydecay, %for.body 1, [ %incdec.pt39,
.. %for.body6 |
Sbarmayidx8 = getelementptr inbounds i8*, i§** %add.ptr, i64 %indvars.iv
6ol e

‘etelementptr inbounds i8, i8* %6, i64 Gidx.ext9

‘getelementptr inbounds i, i8* %add ptr10), i64 1
7= load 8, i8* %add pirl0, align 1, 'tbaa 113

a2
store i32 Gsub, (32 %wmkspwewolzﬂ mg. LD
Gbincdec ptr2 = getelementptr it incdec.pir, 164 1
%8 = load i8, i8* %incdec.pir, .ng.. 1, ltbaa e

t0i32

32, i32%
store i32 %subld, 132* Gincdec.purl 1, align 4, !tbaa !1

i
A L il [
Gconv1T = zexti8 %9 10132

perils et 2ol g

getel

muz%wbls 20 %mcdecpn‘li‘ahguﬂ 'lbn 19

%10 = loud 1, 8+ incdec pr16, align 1, o 18
= 2exLi8 % 1010132
Fosub22 = add nsw i32 econv21, -128
Seincdec pir23 = gtclemenipt nbounds 32, 132° workspaceptr 0129, i64 4
store i32 %sub22, 132* Fincdec. purl9, align 4, !tbaa 119
incdec.pir24 = getelementptr inbounds i, i+ %incdec.pir20, i64 1
load i8, i8* %incdec.ptr20, align 1, !tbaa |18
Feconv25 = zext i8 %11 to i32
Gesub26 = add nsw 32 econv2S, -1
= getelementptr inbounds i32, 132' %wmkxpﬂcsplx(]ll? i645
store 32 %sub26, i32* %incdec.ptr23, nl.\gn4
inbounds i, i64 1
%12 = load i8, i8* %incdec.ptr24, align 1, 'l.haa'li
Foconv29

. i
store i32 %sub30, 132 onedec. m7 align 4, lbaa 119
inbounds i8, i8* %i
913 = load i8, i8* Soincdec. pur28, align 1, 'thaa !18
Soconv33 = zext i8 %13 0 132
osub34 = add nsw i32 Goconv33, -128
incdec pir3

32, i32¢
store i32 %sub34, i32* %incdec.ptr31, align 4, !tbaa 119
%14 = load i8, i8* Gpincdec.pu32, align 1, ltbaa 18

Soincdec. 32, 32

store i32 %sub38, 132* %incdec.pur3S, align 4, !tbaa 119
Goindvars.iv.next = add nuw nsw i64 %indvars.iv, |
exitcond = icmp eq i64 %indvars.iv.next, 8

bril %exitcond, label %for.cnd, label %for.body6, !prof 120

T [ F

br label %if.e

Hottest Regions of an application

CFG for 'forward_DCT function



EXAMPLE

Coldest Regions of an application

Tor.bod,
o body 1. [ Seindvars.iv.next, %for.body6 |
spaceptr1 [ %arraydecay, %for.body ], [ %incdec.ptr39,
it body6 |
Grarmayidx8 = getelemenpir inbounds i8", i8** e
%6 = load i8*, i8"* %arrayidxS, align 8, 'tbaa !
= o e T by
incdec. ptr = getelementpir inbounds i8, i8* %add. ptr10, i64 1
7o i8, i8* Geadd pir10, align 1, Ythaa 118
Socony = zexti8 %7 to 132
e e i
Soincdec.ptrl |
store i32 %sub, 132¢ %wmkspwewmzﬂ mgn 4 Itbaa 119
pirl2 = getelementptr int * Goincdec.pi, 164 1
Tk T .ng.. 1, ltbaa 118

store i32 %osubld, i32* incdec.pirl 1, mgnA 'v.bn 19

RO e T liaa 18
Toconv17 = zext 8 %9 10 i3
osubl8 = add nsw i32 %m..m 128

Gincdec. i
store i32 Ssubl8, 132* incdec.purlS, mg;u 4 'lbn 19

i
D e e e, e 1 15
= 2exti8 %1010 32
Fosub22 = add nsw i32 Soconv21, -128
einedee 23 = gtclementptr inbounds 32, 32° workspacept0129, 644
store (32 %sub22, 132 Ginedec.pirl9, align 4, Itbaa 119
Goinedec. pir24 = getelementptr inbounds i, i8° %incdec.pir20, i64 1
11 = load i8, 8 %incdec.pr20), align 1, ltbaa 118
Foconv25 = zext i8 %11 032
Gesub26 = add nsw 32 Feconv25, -128
inbounds 32, i32*
store i32 %sub26, i32* %incdec.ptr23, align 4, !tbaa 119
inbounds i, i8*
G2 MIR i8* Geincdec.ptr24, align 1, !tbaa 118

. i
store i32 %sub30, 132 nedec e align 4. o 19
inbounds i8, i8* %i
13 = oad i8, i8* Guincdec o alig 1, oaa 15
Soconv33 = zext i8 %13 0 132
Gesub34 = add nsw 32 Scony33, ~128
incdec pir3

32, i32¢
store i32 %sub34, i32* %incdec.ptr31, align 4, !tbaa 119
%14 = load i8, i8* Gpincdec.pu32, align 1, ltbaa 18

Soincdec. 32, 32
store i32 %sub38, 132* %incdec.pur3S, align 4, !tbaa 119
e
exitcond = icmp eq i64 Geindvars.iv.nex,

bril Gexitcond, label %for.end, label %for. My@ tprof 120

T [ F

br label %if.e

Hottest Regions of an application

CFG for 'forward_DCT function



EXAMPLE

Coldest Regions of an application

Tor body
S o A e I s o)
2+ [ Searmaydecay, %for.body 1, [ %incdec. ptr39,

Sbarmayidx8 = getelementptr inbounds i8*, i§** %add.ptr, i64 %indvars.iv
%6 = load i8*, i8** %arrayidx8, align 8, 1tbaa 16
add.ptr10 = getelementpir inbounds i8, i8* %6, 164 %idx.ext9
incdec. ptr = getelementpir inbounds i8, i8* %add. ptr10, i64 1
%7 =load i8, i8* %add.pirl0, align 1, 'tbaa 18

32+ 641
store i32 Gsub, (32 %wmkwom mgu. Itbaa 119
Gbincdec ptr2 = getelementptr it incdec.pir, 164 1
%8 = load i8, m-%mmw,mg.l s
32+ i642
e B el D
i8* i1
%9 = load i8, i8* %mmwlzmgnl tbaa 118
= 2exti8 %9 t0 32
“subl8 = add nsw i32 econv1, -128
i643

store i32 subl8, i32* %umdecpn‘li‘ahguﬂ lvbn 19

ibounds i, i i641
10 = load i8, i§° Sincdec.pir16, align 1. llbn!lB
Goconv21 = zexti8 %10 10 i32
osub22 addnswlBZ%wn‘/Zl. -128
incds i644
store i32 sub22, i32* %umdec plrl9 al.\gn4‘ '\bu 1o

%Il 8 Sincdecipe20, lign 1, o 18

Focom25 = ext i8 %11 10132

sub26 = add nsw i32 Foconv25, -128

ko2 getelemenp inboun 32 32 foworksprept 0129, 645
sore 32 b, 132 inodec 23, lgn 4, e 1

i641

%12 = oud 1, 8+ %incdec pu24, align 1, i 15
2exti8 %12 1032

store i32 %sub30, 132 %nwdecm‘l align’4, ltbaa 119
inbounds 8, i8* 641

913 = load i8, i8* Soincdec. pur28, align 1, 'thaa !18

Soconv33 = zext i8 %13 0 132

osub34 = add nsw i32 Goconv33, -128

32, i32¢ i647
store i32 %sub34, i32* %incdec.ptr31, align 4, !tbaa 119
%14 = load i8, i8* Seincdec. 32, align 1, !tbaa 118
Socony i8 %14 10 32
“sub38 = add nsw i32 %conv37, -128
i648

store i32 %sub38, 132* incdec.ptras, ahgn 4 oA
Goindvars.iv.next = add nuw nsw i64 %indvars.iv, |
exitcond = icmp eq i64 %indvars.iv.next, 8

bril %exitcond, label %for.cnd, label %for.body6, !prof 120

T [ F

Hottest Regions of an application o

CFG for 'forward_DCT function



APPLICATION

body6:
Ivars.iv = phi i64 [ 0, %for.body ], [ %indvars.iv.next, Gcfor.body6 |

Soworkspaceptr.0129 = phi i32* [ %armaydecay, %for.body 1, [ fincdec.pr39,

.. %for.body6 |

“armayidx8 = getelementptr inbounds i8*, i8** %add.ptr, i64 %indvars.iv

%6 = load i8*, 18" %arrayidx8, align 8, ltbaa 16

add.ptr10 = getelementpir inbounds i8, i8* %6, 164 %idx.ext9

Soincdecptr = getel inbounds i8, i8* %add.ptr0, i64 |

%7 = load i8, i8* %add.ptr10, align 1, !tbaa 118

Soconv = zexti8 %7 to 32

Gosub = add nsw 32 %mﬂv, 128

Goincdec.pirl 1 = ge i641

Sore 32 sub, (32* %wmkspmqm 0129, .1.9.4 ttbaa 119

Goincdec.ptri2 = . i8* Goincdec pir, i64 1

%8 = load i8, i8* Fincdec. . align 1, b 18

GoconvI3 %8 10132

Gosubl4 = add nsw i32 Gconv13, -128

i642
store i32 %mhm i32¢ %mcdec purll, nhgnA, mmuq
i641
%9= load i, 18 incdec,pr12, align 1, libaa 118
Goconv17 = zexti8 %9 10 i32
Sosubl8 ackln;wﬁZ%ome -128
32+ i643

i
Store 32 Sosubl8, 32° incdecpurl, align 4, baa 119
setelementptr inbounds i, iS* %incdec.pirl6, i64 |
8, i8* eincdec pirl6, align 1, tbaa 118
Foconv21 = 7exti8 %10 10 32
add nsw i32 Soconv21, -128

incdec.pr23 = getelementptr inbounds 132, 132* %oworkspaceptr.0129, i64 4
store 132 osub22, 32° inedec el algn 4, iaa 119
Toinedec incdec.p20), 64 1

%11 = load i8, i$
Giconv2s = 7exti8 %11 10 132

Fosub26 = add nsw i32 oconv25, -128
645
store 132 %mbm i32¢ %mcdec 23, ahgn Iy 'ﬂna o
i1
%12 = oud 1, 18 Sincdec pu24, align 1, oaa 15
Foconv29 = zext i8 %120 132
Fosub30 = add nsw i32 Gconv29, -128
i646
store i32 %mb(w 32+ %mcdec 27, nhgn 4 vum o
41
13 = oud 18, 18 Sincdec pu28, align 1, toaa 15
Foconv33 = zexti8 %13 to0 132
Gosub34 = add nsw i32 Gconv33, -128
i647
CEEdels Seincdecpu3l. nhxn 4, i 115
%14= load i8, i8* Gpincdec.pu32, align 1, ltbaa 18
otom B e 1 St
Gosub38 = add nsw i32 Gconv37, -128
i48

Sore 132 fsub38, 132 Fincdec.purlS, Bhgn 4, s 115
= e S ]
Soexitcond = icmp eq i64 %indvars.iv.next, 8

bl hexicond, el forcad, abel %o by, prof 20

T [ F

CFG for ‘forward_DCT function




APPLICATION

body6:
Ivars.iv = phi i64 [ 0, %for.body ], [ %indvars.iv.next, Gcfor.body6 |

Soworkspaceptr.0129 = phi i32* [ %armaydecay, %for.body 1, [ fincdec.pr39,

.. %for.body6 |

“armayidx8 = getelementptr inbounds i8*, i8** %add.ptr, i64 %indvars.iv

%6 = load i8*, 18" %arrayidx8, align 8, ltbaa 16

add.ptr10 = getelementpir inbounds i8, i8* %6, 164 %idx.ext9

Soincdecptr = getelementptr inbounds i8, i8* Sadd.ptr10, i64 1

%7 = load i8, i8* %add.ptr10, align 1, !tbaa 118

Soconv = zexti8 %7 to 32

Gosub = add nsw 32 %mﬂv, 128

Goincdec.pirl 1 = ge i641
Sore 32 sub, (32* %wmksmmzs .1.9.4 ttbaa 119
Goincdec.ptri2 = . i8* Goincdec pir, i64 1
%8 = load i8, IE'%mcdecpﬂ, i 1, o 118
GoconvI3 %8 10132
Gsubld = add now 132 Goconv13, -128
i642
store i32 %mhm i32¢ %mcdec pull, n|.|gn4, mmuq
i641

%9= load i, 18 incdec,pr12, align 1, libaa 118
Gconv17 = zexti8 %9 10132
subl§ addnswﬁZ%ome 128

132 i643

Store 32 Sosubl8, 32° incdecpurlS, align 4, baa 1
setelementptr inbounds i, iS* %incdec.pirl6, i64 |

8, i8* eincdec pirl6, align 1, tbaa 118
Foconv21 = 7exti8 %10 10 32
add nsw i32 Soconv21, -128

incdec.pr23 = getelementptr inbounds 132, 132* %oworkspaceptr.0129, i64 4
store 132 osub22, 32° inedec el algn 4, iaa 119
Toinedec incdec.p20), 64 1

%11 = load i8, i$
Giconv2s = 7exti8 %11 10 132

Fosub26 = add nsw i32 oconv25, -128
645
store 132 %mbm i32¢ %mcdec 23, ahgn 15
i1
%12 = oud 1, 18 Sincdec pu24, align 1, oaa 15
Foconv29 = zext i8 %120 132
Fosub30 = add nsw i32 Gconv29, -128
i646
store i32 %mb(w 32+ %mcdec 27, nhgn Iy vum o
41
13 = oud 18, 18 Sincdec pu28, align 1, toaa 15
Foconv33 = zexti8 %13 to0 132
Gosub34 = add nsw i32 Gconv33, -128
i647
Sore 32 fsubd, 132 Fincdec.pudl, nhxn 4, i 115
%14= load i8, i8* Gpincdec.pu32, align 1, ltbaa 18
oconv3T = zexti8 %14 to
Gosub38 = add nsw i32 Gconv37, -128
i48

Sore 132 fsub38, 132 Fincdec.purlS, Bhgn 4, s 115
= e S ]
Soexitcond = icmp eq i64 %indvars.iv.next, 8

bl hexicond, el forcad, abel %o by, prof 20

T [ F

CFG for 'alloc_sarray' function

CFG for ‘forward_DCT function



APPLICATION

body6:
Ivars.iv = phi i64 [ 0, %for.body ], [ %indvars.iv.next, Gcfor.body6 |

Soworkspaceptr.0129 = phi i32* [ %armaydecay, %for.body 1, [ fincdec.pr39,

.. %for.body6 |

“armayidx8 = getelementptr inbounds i8*, i8** %add.ptr, i64 %indvars.iv

%6 = load i8*, 18" %arrayidx8, align 8, ltbaa 16

add.ptr10 = getelementpir inbounds i8, i8* %6, 164 %idx.ext9

Soincdecptr = getelementptr inbounds i8, i8* Sadd.ptr10, i64 1

%7 = load i8, i8* %add.ptr10, align 1, !tbaa 118

Soconv = zexti8 %7 to 32

Gosub = add nsw 32 %mﬂv, 128

Goincdec.pirl 1 = ge i641
Sore 32 sub, (32* %wmksmmzs .1.9.4 ttbaa 119
Goincdec.ptri2 = . i8* Goincdec pir, i64 1
%8 = load i8, IE'%mcdecpﬂ, i 1, o 118
GoconvI3 %8 10132
Gsubld = add now 132 Goconv13, -128
i642
store i32 %mhm i32¢ %mcdec pull, n|.|gn4, mmuq
i641

%9= load i, 18 incdec,pr12, align 1, libaa 118
Gconv17 = zexti8 %9 10132
subl§ addnswﬁZ%ome 128

132 i643

Store 32 Sosubl8, 32° incdecpurlS, align 4, baa 1
setelementptr inbounds i, iS* %incdec.pirl6, i64 |

8, i8* eincdec pirl6, align 1, tbaa 118
Foconv21 = 7exti8 %10 10 32
add nsw i32 Soconv21, -128

incdec.pr23 = getelementptr inbounds 132, 132* %oworkspaceptr.0129, i64 4
store 132 osub22, 32° inedec el algn 4, iaa 119
Toinedec incdec.p20), 64 1

%11 = load i8, i$
Giconv2s = 7exti8 %11 10 132

Fosub26 = add nsw i32 oconv25, -128
645
store 132 %mbm i32¢ %mcdec 23, ahgn 15
i1
%12 = oud 1, 18 Sincdec pu24, align 1, oaa 15
Foconv29 = zext i8 %120 132
Fosub30 = add nsw i32 Gconv29, -128
i646
store i32 %mb(w 32+ %mcdec 27, nhgn Iy vum o
41
13 = oud 18, 18 Sincdec pu28, align 1, toaa 15
Foconv33 = zexti8 %13 to0 132
Gosub34 = add nsw i32 Gconv33, -128
i647
Sore 32 fsubd, 132 Fincdec.pudl, nhxn 4, i 115
%14= load i8, i8* Gpincdec.pu32, align 1, ltbaa 18
oconv3T = zexti8 %14 to
Gosub38 = add nsw i32 Gconv37, -128
i48

Sore 132 fsub38, 132 Fincdec.purlS, Bhgn 4, s 115
= e S ]
Soexitcond = icmp eq i64 %indvars.iv.next, 8

bl hexicond, el forcad, abel %o by, prof 20

T [ F

CFG for 'alloc_sarray' function

CFG for 'fullsize_downsample’ function

CFG for ‘forward_DCT function
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USEFULNESS

Coldest Regions of an application

INSTANT INTUITION ON EXECUTION FREQUENCY

Hottest Regions of an application

Ivars.iv = phi i64 [ 0, %for.body 1, [ %indvars.iv.next, Gcfor.body6 |
Soworkspaceptr. 0129 = phi i32* [ %arraydecay, %for.body 1, [ %incdec.pt39,
.. %for.body6 |

Sbarmayidx8 = getelementptr inbounds i8*, i§** %add.ptr, i64 %indvars.iv

%6 = load i8*, i8** %arrayidx8, align 8, 1tbaa 16

add.ptr10 = getelementpir inbounds i8, i8* %6, 164 %idx.ext9

Soincdec. ptr = getelementptr inbounds i8, i8* %add.ptr10, i64 1

%7 = load i8, i8* %add.ptr10, align 1, 'thaa !18

Socony = zexti8 %7 to 132

Sosub = add nsw 32 %cony, -128

Soincdec.ptrl | 32, 32+ 641
store i32 %sub, i32* % workspaceptr.0129, align 4, ltbaa 119

Goincdec.ptrl2 = getelementptr inbounds i, i8* %incdec.pr, i64 1

%8 = load i8, i8* fincdec.pi, align 1, Itbaa 118

Goconv13 = zext i %8 to 132

Gsubl4 = add nsw i32 Goconv13, -128

32, i32%
store i32 %subl4, i32* Gincdec.pirl 1, align 4, !tbaa 119

%9 = load i8, i8* Gincdec.ptr12, align 1, !tbaa 118
GoconvT = zexti8 %9 10132
Fosubl8 = add nsw i32 Seconv17, -128

Geinedee.ptrl9 = getel iptr 32, 32+
store i32 Ssubl, 132* Sincdec.pirlS, align 4, tbaa 119

getelementptr inbounds 8, i§* io4 1
%10 = load i8, 8 Sincdec.pirl6, align 1, ltbaa 118
Tocom21 = 7ext i8 %10 10 132
Fosub22 = add nsw i32 Soconv21, -128
Foinedec.pir23 = getelementptr inbounds i32, 132+ Sworkspaceptr. 0129, i64 4
store i32 %sub22, 132* Fincdec. purl9, align 4, !tbaa 119
Goinedec. pir24 = getelementptr inbounds i, i8° %incdec.pir20, i64 1
%11 = load i8, i8* Spincdec.ptr20, align 1, ltbaa 1§
Feconv25 = zext i8 %11 to i32
Gesub26 = add nsw 32 Feconv25, -128

incdec. pir27 = getelementptr inbounds i32, 32 % workspacepir.0129, i64
store i32 %sub26, i32* %incdec.ptr23, align 4, !tbaa 119

inbounds i, i8* i64 1

912 = load i8, i8* %incdec.ptr24, align 1, !tbaa 18
Foconv29 = zext i8 %12 to 132
Fosub30 = add nsw i32 %conv29, -128

i inbounds 32, i32* 646
store i32 %osub30, i32* %incdec.ptr27, align 4, !tbaa 119

i inbounds i8, i8* i i64 1
%13 = load i8, i8* %incdec.ptr28, align 1, ltbaa 118
Foconv33 = zext i8 %13 t0 132
osub34 = add nsw i32 %conv33, -128

ncdec.pir3

32, i32¢ i647
store i32 %sub34, i32* %incdec.ptr31, align 4, !tbaa 119
%14 = load i8, i8* Seincdec. 32, align 1, !tbaa 118
Goconv3T = zexti8 %14 o 132
“sub38 = add nsw i32 Goconv3T, -128
i648

Soincdec. 32, 32
store i32 %sub38, 132* %incdec.pur3S, align 4, !tbaa 119

i next = add nuw nsw i64 indvars v, |
exitcond = icmp eq i64 %indvars.iv.next, 8
bril %exitcond, label %for.cnd, label %for.body6, !prof 120

T [ F

CFG for 'forward_DCT function



OUR GOAL

Coldest Regions of an application

harsiv = i 64 [0, forbody | %indvars vnext, o body6 |
Soworkspaceptr. 0129 = phi i32* [ %arraydecay, %for.body 1, [ %incdec.pt39,
. for.body6 |
Grarmayidx8 = getelementpir inbounds i8*, i8** Gadd.pir, i64 %indvars.iv
%6 = load i8*, i8** %arrayidx8, align 8, 1tbaa 16
add.ptr10 = getelementpir inbounds i8, i8* %6, 164 %idx.ext9
Soincdec. ptr = getelementptr inbounds i8, i8* %add.ptr10, i64 1
%7 = load i8, i8* %add.ptr10, align 1, 'thaa !18
Socony = zexti8 %7 to 132
Sosub = add nsw 32 %cony, -128
Soincdec.ptrl | 32, 32+ 641
store i32 %sub, 132+ Soworkspacepir.0129, mgn LD
ptrl2 = getelementptr inbounds i8, iS* Sincdec.pir, i64 1
%8 = load i8, i8* fincdec.pir, align 1, Itbaa e
Goconv13 = zext i %8 to 132
Gsubl4 = add nsw i32 Goconv13, -128
incdec.prrl$ = i642
store i32 %subld, i32* Gincdec.purl 1, mgn 4 lum 19

INSTANT INTUITION ON EXECUTION FREQUENCY e

. 8"
%10 = load i8, 13‘ Geincdec. pﬂlﬁ n‘lgn 1, hhu ns
Focon21 = 7exti8 %10 10 132
Fosub22 = add nsw i32 Soconv21, -128
Foinedec.pir23 = getelementptr inbounds i32, 132+ Sworkspaceptr. 0129, i64 4
store (32 %sub22, 132 Ginedec.pirl9, align 4, Itbaa 119
Goinedec. pir24 = getelementptr inbounds i, i8° %incdec.pir20, i64 1
11 = load i8, 8 %incdec.pr20), align 1, ltbaa 118
Foconv25 = zext i8 %11 032
Gesub26 = add nsw 32 Feconv2s, -128

inbounds 32, i32* 645
store 32 %osub26, i32% %lll:dec W’B align 4, !tbaa 119

i8, 18" i64 1

%12 = load i8, lR’%lmdu:w’M align 1, !tbaa 118

Soconv29 = zext 8 %12 0 132
G5ub30 = add nsw i32 Gconv29, -128
inbounds i32, 32¢ i646
store i32 %sub30, i32* Gincdec. 27, align 4, !tbaa 119
inbounds i8, i8* %i 641
G132 oad 15, 8% Tinedec 2, algn 1 oaa 115

oconv3d = zext i8 %13 t0 132
Ysub34 = add nsw 132 %conv33, -128
inedce pli3!

32, i32¢ i647
store i32 %sub34, i32* %incdec.ptr31, align 4, !tbaa 119
%14 = load i8, i8* Seincdec. 32, align 1, !tbaa 118
Goconv3T = zexti8 %14 o 132
“sub38 = add nsw i32 Goconv3T, -128
i648

Soincdec.
store i32 %sub38, 132* incdec. pur3s, al.lgn 4 oA
next = add nuw nsw i64 indvars v, |
exitcond = icmp eq i64 %indvars.iv.next, 8

bril %exitcond, label %for.cnd, label %for.body6, !prof 120

T [ F

Hottest Regions of an application

CFG for 'forward_DCT function



OUR GOAL

Coldest Regions of an application

harsiv = i 64 [0, forbody | %indvars vnext, o body6 |
Soworkspaceptr. 0129 = phi i32* [ %arraydecay, %for.body 1, [ %incdec.pt39,
. for.body6 |
Grarmayidx8 = getelementpir inbounds i8*, i8** Gadd.pir, i64 %indvars.iv
%6 = load i8*, i8"* %arrayidxS, align 8, 'tbaa !
add.ptr10 = getelementpir inbounds i8, i8* %6, 164 %idx.ext9
Soincdec. ptr = getelementptr inbounds i8, i8* %add.ptr10, i64 1
%7 = load i8, i8* %add.ptr10, align 1, 'thaa !18
Socony = zexti8 %7 to 132
Sosub = add nsw 32 %cony, -128
Soincdec.ptrl | i 641
store i32 %sub, 132+ Soworkspacepir.0129, l.hgx 4 Itbaa 119
ptrl2 = getelementptr inbounds i8, iS* Sincdec.pir, i64 1
%8 = load i8, i8* fincdec.pi, align 1, Itbaa 118
Goconv13 = zext i %8 to 132
Gsubl4 = add nsw i32 Goconv13, -128
incdec.prrl$ = i642
store i32 %subld, i32* Gincdec.purl 1, mgu 4 vum 19

i8* iod 1
A L il [
Toconv17 = zext 8 %9 10 i3
osubl8 = add nsw az%mm 128
Geinedec.pirl9 = i643
store i32 Foabis o e s, mgu '|bn 19
o .

i
%10'= load 8, i8* “incdec.pirl6, align 1, baa 18
Socony21 = zext 8 5610 10 132

20 Feropucep 0129, 644

. i mu‘lecpm 641
a8, i8* incdec.ptr20, align 1, 'tbaa 118
Foconv25 = 7exti8 %11 1032
sub26 = add nsw i32 Foconv25, -128
inbounds i32, 32+ i45

store 132 %sub26, i32* Fincdec. pir23, align 4, !tbaa 119

inbounds i, i§* 641
50132 oad 15, 18° Tinedec 24, agn 1 Hoaa 113

Soconv29 = zext 8 %12 0 132
G5ub30 = add nsw i32 Gconv29, -128
inbounds i32, 32¢ i646
store i32 %sub30, i32* %incdec.ptr27, align 4, !tbaa 119
Soincdec ptr32 = getelementptr inbounds i, i8* %eincdec. pu2s, i64 1
913 = load i8, i8* Soincdec. pur28, align 1, 'thaa !18

oconv3d = zext i8 %13 t0 132
Ysub34 = add nsw 132 %conv33, -128

i 32, i32¢ i647
store i32 %sub34, i32* %incdec.ptr31, align 4, !tbaa 119
%14 = load i8, i8* Seincdec. 32, align 1, !tbaa 118
Goconv3T = zexti8 %14 o 132
“sub38 = add nsw i32 Goconv3T, -128
i648

Soincdec.
store i32 %sub38, 132* incdec. pur3s, al.lgn 4 oA
e
exitcond = icmp eq i64 Geindvars.iv.nex,

bril Gexitcond, label %for.end, label %for. body& tprof 120

T [ F

‘ TARGET SW OPTIMIZATION TO HOTTEST REGIONS ‘

Hottest Regions of an application

CFG for 'forward_DCT function



END
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THANK YOU FOR YOUR ATTENTION!



