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(pl1) mv rl =r4
/1l TAS inserts a stop here
(p2) mv rl =r2
{ /1 TAS inserts a stop here
/1 1AS treats this code as explicit
ldfps f4,f5 = [r4]
fabs f4 =7 /] wite-after-wite error

—

gobodooodoaobooood

00000 (srlz) 00000000 (syne) 0000000000000 0O

000000000 0000O000

e JO0DOO0OO (srlz.i 000 srlz.d)00000000000000
0000000000000000000000000

« 0000000000000 Osrlz.i 00000000000O000O0
oooO0000oO0o0Oon

Intel® Itanium™ 0000000000000



goooboooobooo

oo
IAS

c.i O
oo

srlz.dO00O0O0OOsync. i
oooooooogon

gobooooogon

4.3

O --0O
O~
Ooono
Ooono
Oooo
Ooono
Ooono
Oooo
Ooono
Ooono
Oooo
Ooono
Ooono
Oooo
OoNO
OooOono
[ |
OooOono
OooOono
Ooono
OooOono
OooOono
OoooOo
OooOooOnO
OooOooOnO
OoooOo
OooOooOnO
OoOooOnO
OoooOo
OoOooOnO
OoOooOnO
OooOooO
OooOooO
OooOoOnO

gboooooog

.pred.rel
. reg. val

. mem of f set

0000000000 Inted? taniumo OO0 0000000000000

ooooooooogoobobood

gooobooobobboboobooboooobooboobon

gooobooboboooo

4.4

oo
oo
oo
oo
oo
oo
oo
oo

OO
OO
_H__M_D
OO
~ g
oOod
oot
ooOod
oOod
oot
ooOod
oOod
oot
ooOod

ood
OO
OO
OO
OO
OO
OO
0nod

0O write-after-writed

ré

(pl) add r5 = 8,
(p2) add r5

r7, r0

4-5
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gboobooooboooboobobooooboon
gboooobooobogooDbo

gooooooooboooooouooogd
muex 0O O0O0O0O0O00O0O (mutualy exclusive)

oboooooo
cer OOOODOODOOOCODOOMmutexO OO

impy 000000000 O0ODODOO
impy 0O OD0OOOO

e JO0(0DODODOODOODODODOODO)
e br.call DODOOODODOODOOODODOO

gbooboobobbooboobuoobooboobooboooboobo
e JODOODODODOO

.pred.rel OODOODOO

OO .pred.rel OOOOODOOOODOOOOOO
COoooooOooooooooo

godd

“cl ear”

ui n.pl yn

“mut ex”

4.4.1

Ooooo
Upoooo
Ooooo
Ooooo
Uoooo
Ooooo
Ooooog
Uoooo
Ooooo
Ooooo
Uoooo
Ooooo
Ooooo
WDDDD
oo
—oooo
Ooooog
Ooooog
Ooooog
Ooooog
S oooo
Soooo
ocooodg
SoOoOoog
~0OO0O00g
S00000
MDDDDD
OOo0oOQ
WDDDDD
—O0o000q
ooooOQg
Doooo g
oooogs
o o o O

OO00tbitO
gd

Intel® Itanium™ OO 00000000000

ro;;

= r1l3,

p2

fclassOODOO fenp O
cmp. It p1l,

goooobooogd
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4.4.2

(pl) add r5
(p2) add r5

8, r6
ro

1
-
N

ooQ
DD%
OoOod
[ |
[ |
OoOood
[ |
[ |

cnp. It pl,p2 =r13,r0;;
/1 pl and p2 are nutually exclusive
cmp. It pl,p3 =rl12,r1ll;;
/1 the nmutex relation between pl and
/1 p2 is destroyed by cnmp
(pl) add r5 =8, r6
(p2) add r5 =r7, rO // WAWerror

mutex OO0O .pred.rel OO

0000000 .pred.rel “mutex” pl, p2 [, .}
pl, p2... 000CO00O0OD0OO0OODOOOOOO

ooooboobobooobooobobobobD o
gboobooboooboobooboboobon
0

.pred.rel “mutex”, pl, p2, p3
/1 pl, p2, and p3 are nutually exclusive or all zero

(pl) add r5 =8, r6
(p2) add r5 =r7, r0
(p3) add r5 =r14, r0

muex 1 0000000000000 O0O000000O00O0O00000nD0
gbooooobooon
gogoooooogo
gogoooooogo

.pred.rel “nutex”, pl, p2
.pred.rel “nutex”, pl, p3
.pred.rel “nutex”, p2, p3
/1 pl,p2 and p3 are mnutex
(pl) mov r4=r5
(p2) mv r4=r6
(p3) mov r4=r7 [/ no WAWerror is reported

Intel® Itanium™ OO0 0000000000 4-7



4.4.3

4.4.4

4-8

implydodQd .pred.rel OO

gooOoDoOo0O.pred.rel “inply” pl, p2

pl, p20000000D00O0DOOOOODOO

"inmply" 000 .pred.rel 0000000000 0OOODOOOOODOO
200 000000000000 b00boob0oDoobooobOoobo
gobooboobobooboobooboobooboooboobo200
oooobOo0oOoOooOOoooooobDoimpy00OD0OODOOOCODOOO
gbooboobobooboobooo
oo0oobdplObODb0DDOOp2000Db00O00O

.pred.rel “inmply”, pl, p2
(pl1) mv r4=r5
(p2) br. cond. dpnt. few b0
mv r4=r5
/1 WAWon r4 is not reported as pl inplies p2

imply 00 000000000000pl0p200000p20 p30000
000O00p10p3000000

cleaer00O0O .pred.rel OO

"clear" OODO .pred.rel OOOODOOO
O00O0ooooOoopr0D0DOOOOO
O000pl0OO0OO0ODOOOODODOO
O00o0oooooooooooooooon
oOooooOoooooOooooooooo
Oo0oO0D0O00O.pred.rel “clear” [pl[,p2[,.]]]
pl, p20000000C0O00O0ODOOCOOODOO

goopboooooooon

.pred.rel “clear” pl // clears all the pl relations
.pred.rel “clear” // clears all predicate relations

O000OO0mutexOOO implyOOODOOOOODOODOOO"clear" OO0
OO00OmuexOOO implyDDOOO0ODOOO0OOCODOODOOOO

.pred.rel “nutex”, pl, p2
.pred.rel “mutex”, p3, pl
.pred.rel “inply”, pl, p4
.pred.rel “inmply”, p5, pl
.pred.rel “clear”,pl

Intel® Itanium™ 0000000000000



intel.

4.4.5

4.4.6

/1 clears the two mutex relations
/1 and the first inplication form
(pl1) mov rl=r2 // => WAWon rl is reported
(p2) mv rl=r2
(pl1) mv r2=r3
(p3) mov r2=r3 // => WAWon r2 is reported
(p1) mov r3=r4
(p4) br. cond. sptk. few b0
mov r3=r4 // => WAWon r3 is reported
/1 WAWwoul d not have been reported if pl -> p4
(p5) mov r4=r5
(pl1) br. cond. sptk. few b0

mov r4=r5 // WAWIis not reported.
/1 p5 ->plis still valid

0000000000000 mutexO O

gooobdoobrio0b0OOd10000O0ObO0bOb0Op1Op20000
p3d 000000000 0OASODO0U0D0O0D mutexODOOOOODOODO
00300 WAW(write-after-write) 0 0 0000000000

cnp.eq pl=1,r10
cnp. eq p2=2,r10
cnp. eq p3=3,r10;;

(pl) mv r4=rl
(p2) mv r4=r2
(p3) mv r4=r3

0000000000 0DO0O00O00 "nmutex" OOO .pred.rel OOOO
gooo

cnp.eq pl=1,r10

cnp. eq p2=2,r10

cnp. eq p3=3,r10;;
.pred.rel “nutex”, pl, p2, p3

(pl) mv r4=rl
(p2) mov r4=r2
(p3) mv r4=r3

doddobbbbodoododooboobbobodoooaoo

gboooogooo gooobooobooobo
gboooogooo

Intel® Itanium™ OO0 0000000000 4-9
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600000000
000 (p3
Dooo0000mOono

plis true
with p3

rl, r2;;

if p2is true,

rl, r2;;

r10
ril
rl2
r13

br.cond. dpnt.few L
rio
ril
br.cond. dpnt.few L
ri2
ri3

cnp. eqg. unc p2, p3
mv rl
mv r2
mv rl
mv r2

“inply”, p3,pl // sane as above,

“inply”, p2,pl //
mv rl

cnp. eqg. unc p2, p3

mv r2
mov rl
mv r2

(p3)
rigonor200 WAWDO OO

OO0"inply" O0O0O .pred.re

(p1)
(p2)
(p1)

.pred.rel
.pred.rel
safe_across_calls

#1
#2
#3
#4
#5
#6
(p1)
(p2)
(p1)
(p3)

4.4.7

oooQg
ooQg
ooQg
oooQg
ooog
ooQg
oooo
oooo
oooo
oooo
oooo
oooo
ooOoo
oooo
oooo
ooOoo
oooo
oooo
oooo
oooo
oooo
oooo
wOOo
—ood
cdoOO
0 OOO
ocoomd
cOOmO
SoooO
Cooo
Sooo
sO000
°eogo
eoOom

P2,
pll

pl,
pllip20000000000O000DOOO0DOOOODOOODOODOODO

gooobooobgon

Intel® Itanium™ 000000000000

ododoooodooooooooooooao
p10,

g
g

UO0O.pred.safe_across_calls
.pred. safe_across_cal |l s p2-p6,
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nutex”, p3, p4
f 00

.pred.rel

bl=
r32
8,

br.call
mv rb5

(p3)

= r32

add r5

(p4)

goooboboooooon

.pred.safe_across_calls "clear”

doddobbboodgoooboon

4.4.8

=2

mv rl

=4;;

mv r2

mov pnd[rl1]=r1l

mov pnd[r2] =r12

=2

mov rl

=4;;

mv r2

.reg. val

ril, 2

mov prd[r1] =r11

.reg. val

r2,4

nmov prd[r2] =r12

O00O00O00000 st8.spill O [d8.fill

4.4.9

gooobooboood
g

st8.spill OOODOOOOOOODOOOO

WAW (Write After Write)

4-11
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RAW/(Read After Write) OO0DO0O0O0D00ODO st8.spill OOOODOO
Oopooooolds.fill OOODODO

0000000000000 00 UNATODODDODODOOOOoOoOooooooo
Odoooo0ooooooolioowAwWOOOOooooD 200 RAWO OO
ogoooooooon
add r2=r1,8
add r3=r1, 16;;
st8.spill [r1]=rl1
st8.spill [r2]=rl1
1d8.fill ri12=[r 3]
00000O00DO0O0ODOODOO0OODOOoO0DOOoOD st8.spill OOO
[d8.fill OODOOOO.memoffset DO0DDO0O0OOODOODOOOOOOO
gooooooooboooboouoodoboooooooooooooao
gooooooooboooood
LOCAL_STACK | NDEX=0
add r2=8,r1
add r3=16,r1;;
.mem of fset 0, LOCAL_STACK | NDEX

st8.spill [r1]=rl1
.mem of fset 8, LOCAL_STACK | NDEX

st8.spill [r2]=rl1
.mem of fset 16, LOCAL_STACK | NDEX

1 d8.fill ri12=[r3]

.memoffset 0000000000 Inted” ltaniumo 00000000
ooooooooooogoogoog
IASO00000000bO0o0buooboboboboooobbooboooo
goooooobooo

Intel® Itanium™ 000000000000
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DO0O0D0OInte” Itaniumd OO 000 (IAS 0000000000
oo

e J0DD00DDOOODOOODDOODOM Intel” Itaniumd
oooooooooooooooooooooooooooon
gbooooboobo

e Intd tanium OO0 0000 O0O0OOOOOOCODOOOCOCOODO
gogd

5.1 A-e4A00 00000000

IASO 0000 taniumOO0O0O00O0OD0OO0OOCODOOOCODOODOO
gooobogoobo

e JODOODO

ooooboo

gbooooo

goooobgo
gboooboobobooboobo
6400 00000O0O0OO
ooooogd

ood

gpogo

gbooooo

gogoboboboooogoobbdooooboboboooooboboboa
000000 M Inte” itanivmJ OO0 0O0000000000000
ooooooooooogoogog

5.1.1 gooono

IASO (D Inted” ItaniuvmO OO0 00000000000 00000
ooooooooobooooodbOoofd ranumdOoOoonO
gboooboobobboboooobog
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intel.
gooogon
IASO 0000000000000 OO0oOoOoooooo
gooooooooooooo
dooobOboO0ooooooooolAsoggo NoPOODODDOO

goooon

5.1.2
5.1.3

a

iumoJ OOoOooooooooood
gogoooboooooooog

tel” Itan
ooooo

n

goooboobobboobooboobo
gbooboooooboobooboobo
gbogoboobooobooboboboooo

g
g
g
N
d

Upoooo
Uoowno
Oggo<no
Uopooo
Upopgooo
Uopooog
Ugopooo
Upogooo
Uopooog

Opooooo
mDDDDD
MDDHDD
sf00<0o

oo
OoOono
oOoo
oov
oo
oOooO
oo
oo
oOooO
oo
oo

gOooo
gOooo
OooooO
goono
gOooo
Ooooo
goono
gOooO
oood
oood
gOooO
gooO
oood
gOooO
oOooO
oood
goOooOo
gOooOo
oood
gOooO
gOooO
nooo
<ooo

Intel® Itanium™ 0000000000000

oooooooboboboolAsooonog
gd

4080100000 160000

102040000 80000
00 10240000

oo
e JODOOOO

L]
e QOO

goooaoaoo

5.1.4

5-2



gododbbbooooooon

5.1.5

00000000 0D00000 taniumd OO
ggpooobooooooooobooooboo

Intel” Itaniumz O OO0 00000000000
gboobooooobooboooboobo

e JODODODOOOO
e JOODOOO

e JODODODOOOO

e JOO0OODOOODOODOD

e DOODOODO

e DOOOOODOO

40 000000aoaon

5.1.6

IASODe400000000000DO000DOODODOO0

oooooo 32
000 (datas) 0O

COFF320 0000
gboooboobobooboonboog

oDooo(
0Doood
40000

000
)o o
006
soO

goodon

5.1.7

ggd
ggn

ooooooo
00 .alignOd

gooooood
gogoooood
gogd

oOood
ood
oood
oOod
ood
oood
oo
ood
oood
oOood
ood
ood
ooOoaod
Oood
woo
<oo

oOoDOEO
oooo @O

DDDDMD
DooOdgo
DoooSo
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dat a8. ua 0x855

god

5.1.8

oo
oo
oo
oo
OO sS4
OO go
oo=0O
o002 O
oOo£0
oo=0O
ooHo
oogoo
oood
oooO
oooo
oood
oooO
oooO
oood
oooO
oooO
oood
oood
oooO
oood
oood
oooO
oood
oood
ooOoO
oood
oood
oooO
oood

O ooo

m

.alias J0OO0OOO0OOODOOOOOOODOOO
goboobboooboobooooboobgon

gboooogo
.secalias DO0O0OO0OODOOOOOOOOOO

gboooboooboobooboooogn
ooooooooboooobooDbaoo
O.secalias UO0DOOOOOODOOODOOO

Ssgiboobooboobooooboobooboboooboobgoon
oboobooobooog
go

oood

A

ooooo
oooooo
oooooo

d

5.1.9
5.1.10

oo
nwoo
<oo

goooooo

gogooooo
mO Oooooooooooooooooooooooon

gooo
agoon
Intel® Itanium™ 0000000000000

goooboboooooobod
gogoboboooooobod

oooooo 128
o000 12800
(long double)D OO OO0O

u
g

IASO D000

oooooo

0 0 Intel” Itani

ooooo
ooooooo
ASOODOOODO
yOOoooo

4
4
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5.2.1

5.2.2

gooo

IASO M Intel” ItanivmO OO0 00O000000000000000000
oooopboobobobobooboobooboobooboo

e |A-32jmpe 00O

* instencOO0O0O

e JOOOO

e .secaliasOODODOOOO

e JOO0OOODOOOODOOO
e #lineOOOODO

e JOUOOOOCOODOOOODO
e JOUOOODOOOODO

e JOOUOOOOODOO

gboooboooboboboobboobooboooo

IA-32 jnpe OO

IASO O ltanium 000000
O ItaniumO 00000000
0000000 ItaniumO 00
O01A-3200000 Itanium
IA-2jnpe 00000000

00000000000000000 |
0000 (npe) 0000000000  np
oooooooO
0000000000000O00000

gboooboobooobgooobooboo

j npe. next 16 DO0O0DOO0O0bOOo0obOooboboooobooo
gogpoooood

j mpe. abs address 00ooooooboooo0ooOoooooooo
goooooooooa

jmpe. | A-reg32 IA-2 0000000000000 0DOO0ood
OO0O0O0O0OO0O000djnpe. eax

instencOQOQO0O

intenc000000D0O0OOOOOOO
O00OneniumDOO0O0OD0OODOOO
IASO00DO0O00O0D00ODOOO0 Itanium
goo

ooodb 410000000
gbooobooboobon
gbooboooobooon

oo

ad
g
g g
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5.2.2.1

5.2.2.2

5.2.3

5-6

intel.

gbooboobobbooboobuoobooboobooboooboobo
gboobooboboobooboooo

gd
i nstenc. conpl eter i mil
conpl et er 0do0o00oooooooboooooooooooooa
0doooobooooooooo
a ALU OO
niJ gooon
i 0 oooo
bO ogooo
fO oooooood
i mmil ItaniumO 000000000
a

gboobooboboobooboobooboooo

{

add r1 =r2, r3
instenc.f Ox1F423C02DA9
}

Oooon

0d00OOo0O00000oOobOo0oooOooooog (=s)0boooooooo
0doo0o00o0oooooooboooooooooboooa

save_file_nane == @ilename 000

source_file == “ny_file.s”

gbooboobobooboobooboooo

Intel® Itanium™ 0000000000000



524 .Secalias 0 QO0QOQoOonOnO

.secalias 0000000000 0OOO00OOOOOOOOOOO.aliasO
0000000000000 0000000O0.secaliasO00O00O0O00OO
0000000000000 00@m@moOoooOoOooooooooa
00000000000 oOb00000o0O0oLOLOLO 000D ooOooDoDoLooo
0000000000 LO0Ob00000o0o0oLoLObO0oooooooLobbooa
0000000000 LO0Ob00000o0o0oLoLObO0oooooooLobbooa
O00oo0o0oo0ooooon

OO0 .secaliasO000000O0OOOOOOOO

[
goooboobobobobooboon
ooog

g e
oo
D od

5.24.1 an

.secal ias section_nane, “output-section_nane”

secti on_nane 0o0o0ooboooooooooooog

out put - sect i on_nare gogboboboboooooooboooood

5.2.4.2 O
O000OO.secaliasO0000O00O0OO0OO0O0OOO0OCOOOOOOOOO
goooooooooo
.section secl, “ax”, “progbits”

.secalias secl, “sec++”
.text
. xdat a secl, 5
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doddoobooooooad

5.25

- O
OO0O0Ono O O
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i e = - Ogo
OO00O0oO [} O O4gQd
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i e = . Ogo
ODoOggo O w OpoOo
ODOooggOd O 2 O Ogo
e P = = Ogo
D00N~O O O Ogo
Oooooo0 O - = Ogo
Ooooog O - = © Ogo
oDoooog O - = - ogo
Oooooo0 O - O ) Oogo
Oooooog O - O = Ogo
Ooooog O M O e Ogo
ODoooog O O S Ogo
Oooooood O o o ° Oooo
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Sonon oo Do op@o R iR opooe
OoooOo0o0 oo 30 o o+ 6 = 3 3 wlmlw U ooog
ODO00000 OO0 8% 0O © o % & & o o & o m =Ry=
ODo000O00 OO0 ° - O = .2 .5 .« e ¢ e« 2 = IgZio
oooooo oo Yo o Yo% = = = © ° ¥ ®moso
©
N
Lo
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5.2.7

#ineOODOOODODOOOOOO(ODODODOOOODODOOOO -d line
oooooooooboobOo)oooobooboooobooogobooo
gooobooobo3sogbooobooboobooboobooo
IASOD00D00O#ine0000O0O0OO0ODOODOODOODODO

#line |line-no IASO00D000C000ooooooooogoo

ooOOline-no0000O0O0QCOCDOO

#lineline-no "fil e-nane"
IASOM OO0 "file-nane" OO line-no0O
000000000000 ooOoo0ooooon
0000000000000 oOo0o0o000ooon
0000000000000 oooooOooon
ooooooooad

gooooooon

IASO 000000000000 DO0DOO00000O0O0O00000D0oO0OO0ag
oo0ooooOo0oo0ooooooooooan
@ine oo0ooooooooooog
oooo
data8 @i ne
@il enane 0000000 00000ooooo
oooo
stringz @il enane
@il epath 00000Oo0000ooooooOoooon

oooo
stringz @il epath
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doodoaoooon

5.2.8

oood
ooo
oo
oo
oo
ooo
|
ooo
ooo
|
ooo
ooo
|
ooo
oo
oood
oo
ooo
|
ooo
ooo

OoOod

OoOod

OoOod

OoOonono
OoOonono
OoOonono
OoOonono
OoOonono
OoOonono
OoOonono

e JOOOO0ODOO
e DOOOODODO
e DDOOOODODODO

oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
ooo
mim
ooo
ooo
ooo
ooo
ooo
ooo
ooo
‘OO
>0oo

reg_range
Intel® Itanium™ J O 00000000000

Xcount er

across_calls
Famly,

gbooobooboboobooboobooobooboooboobo

.vreg.famly Local I nt Fam |y,

.vreg. all ocat abl e
.vreg.safe

. vreg. var

. vreg. undef Xcounter
.vreg. redef Xcounter
.br.target OO
.entry 00

.bank DODOODOO

g
g

g
g
gogoboobooboooooooboooooboobbboooobbboooogn
oo
L]

gbooboobobooboobooboobooobooobooo

L]

°

L]

L]

L]

vidOODOOODODOODOODOOO0ODOODOODODOOO

L]
L]
L]

g
g
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5.2.8.2

.vreg. al |l ocat abl e reg_range

reg_range lodoopooobooboooooooboboooooo
gd

gbooboobOobb04020000030000000000

.vreg. all ocatabl e r14-26, r30

.vreg.safe_across_calls reg_range

reg_range O0000OO.vreg.allocatable DO OO OOO
O000000DbOObOObOOoOobDOoobOon

aad
.vreg.safe_across_calls f16, f18-f21

gooon
gbooboooboboboobboobooboooo

.vreg.var Famly, Xcounter
aoo
.vreg.var predef, Xcounter

Fami |y gbooobobobobooboobon

Xcount er O0oo0ooooood

Intel® Itanium™ OO 0000000000 5-11



5.2.8.3

5-12

intel.

pr edef gobobooomoooobobobboobobo

googooio0d
gbooblo0oboooboboboobooboobobooobo0obon
goooboobonboog

.vreg.fam |y Local IntFam |y, reg_range

Local IntFam |y gobobobboooooon

reg_range l0b00oooboboooooobobbooon
EEN

oo

.vreg.fam |y MyLocal Fam |y, |ocO0-1o0c3
.vreg.fam |y FpUsedRegi sters, f17-f25

10000000 20000000000000000000000000
000000000000 (intOfleat 00 )0 10000000
0000000000400000000000000000000

@nt ri0r1270000000000

@| oat f20f127 0000000000

@r anch o0 b700000000C0DO

@red plO pe30 000000000
O0000000O0o000oOoa
VRALOOOOOOOOOOOOOOOOO .proc00000000 . endp
0000000000000 00000VRALOOOOOOOOOOOOO
0000000000000 000000000000000000000
0000000000000000000000
0000000000000000000000000000000000
00000000000000000000

.vreg. undef Xcounter

oooobooooOooOOobooooobOobO(booooboooobobo
0)Yoooooooooboooooooooooooo

.vreg. redef Xcounter
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USs5100VRALOODOODOOODOOODOoDOOODOO

O 5-1 oooooooooooao

. proc foo
.vreg.allocatable r19-r21, r27
.vreg.safe_across_calls r20 r21, p5-p6
. Vreg.var @)red HL1, L1H, HL2, L2H, HX, XH
.vreg.famly Wd obal s, r19-r20
.vreg.var Myd obal s, High, Lowl, Low2
foo::
alloc locO = 3,1,1,0

I d8 High = [in0]

|d8 Lowl = [inl];;

cnp.gt HL1, L1H = Hi gh, Lowl
(L1H) br.cond. sptk.few LE

sub out0 = High, Lowl
/G/T: add r22 = 32, rb5;;
END:
cnp.eq HX, XH = High, r22
(HX) br.call.spnt.many rp = bar;;
( XH) st8 [r23] = High
br.ret.sptk.clr b2
LE: [d8 Low2 = [in2] ;;
cnp.gt HL2, L2H = High, Low2
(HL2) sub out0 = High, Low2
(HL2) br.cond.sptk.few GCT ;;
nov out0 = 0

/...
br.cond. sptk END
.endp foo

5.2.8.4 gogooooooad
000000000 .br.target 000000 0ODOOO0OOODOOOOOOO
0000000000 bOOobOO0oOo0o0obOO0o0bO0ooDOoOoooobooooDo
0000o0ob0O0oo0ooooooO.er.target OO0 D0DOOOOOODOO

.br.targettarget1[ =probl] [,target?2[=prob2]...]

target goooboobobboboobooobgon
gbooooooog

gb00d O0bOO00obOoobooboobobon
gbobooobobooboooooog
gboobooommooboooooog
gboobooommooboooooog
gbooooo

Intel® Itanium™ OO 0000000000 5-13
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@allthrough OOOOOOOOO

@xt ernal gooooooooooood
gogn
pr ob gooooobobboooooooooboobon
gooo

0s520000000000b00bO0ooboOooog

0 5-2 goboooooboooobooo 1

.br.target a=0.6, b, @allthrough=0.2, @xternal =0.1

gs3ibogboooboobobooobooboon

0 5-3 ooo00Oo0ooOoDOoooo 2

br.target Target 002
(p4) br. cond. spt k. many. bl

Tar get 002 gbooobooboooboobon

5.2.8.5 googoooo

goooooOd .reg.val O

gogbobobooooooobooooboboobo
gboooboobooboboboobooboo
g

gooopoboooooon
.reg.val reg, val
reg o0 rl2rooooooooood

val gooooo

O 5400.reg.val OOOODOOODOOO
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ooooooooood

0 5-4

r5,3

.reg. val

oboobooboboon

5.2.8.6

gogoboboboooooooboboboooooobbooogn

bank 0000000 O0ODOODOODOOOO

n

. bank

oobO10000

Us5500.bank 00000 O0OOODOO

ooboobooobooboon

O 5-5

/lentry annotation

.proc A

.bank 0

bsw. 1

bsw. 0

.endp

oboobooboooon

5.2.8.7

oo

OoooO
Oooo
Ooooo
OoooO
Oooo
Ooooo
OoooO
Oooo
Ooooo
OoooO
Oooo
Oooo
OoooO
Oooo
Ooooo
Oooo
Oooo
Ooooo
OoooO
Oooo
Ooooo
OoooO
Oooo
Ooooo
OoooO
Oooo
Ooooo
OoooO
Oooo
Ooooo
Oooo
nwooo
<ooo

oo
|
oo
oo
OO
oo
oo
OO
oo
oo
OO
oo
oo
OO
oo
oo
|
oo
oo
OO
oo
oo
OO
ooo
ooo
ogao
ooo
ooo
oga
oo 2
OO0 c
oo
OoOond
OoOono

5-15
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o oO
Ooqo?
[
OpooO
OogooO
O- o0
OQoooO
OogooO
OQgooO
OQooO
OogooO
OQgooO
OoQooO
OogooO
OQpooO
OpooO
OogooO
OpooO
OpooO
OpoOo0
OpoDoO0
OpoDOoO
OpooDOoO
OpoOO0
OpoDOoO
OpooDOO
OnooO
o<ooo
OooOO
OoooO0
OooOO
OooOO
OooOoOO
OooOO

oo

goooo
g
g

O OoOono

Intel® Itanium™ 0000000000000
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ooooonn

oo
oo
oo
oOoo
oo
OoOooO
oOooO
oo
OoOoo
OoOooO
gOoono
oooo
gooo
gOoono
oooo
gooo
gOoono
gooooO
goooO
ooOood
ooooO
goooO
oo™
ooooO
gOoooO
oo™
oOoOoo™m
oood
gOoono
nooo
<ooo

goooboobooogon

g
g

ood
oDOoooO0
oOooO0
oDOooO0
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
nwooooo
<ooooo

]

i\

gobodobooooon

A.l

IASO00000o0boboboooooboooboono

IASOMOo0oooooobooobooo

gooboooboooooon

oooobooboooooglAsboDono
goobooobboooobooooogo

gooobooobbooooobooooo

gooboboboooooo

ALXXX

A-1
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A.2

A-2

intel.

Oo0ooooooa IASO000000000000O0O0O0O0000
000000000000000lAsSO0000n
0000000000 0DO0oO0Oo0oooO0ooon
000000000000o0oooooooao
A2XXX

ooooooad IASO M 00000000000 0000000
00000000000000000o0aglAsO
000000000000 o0oooooboooon
0O00D00000O0oo0O0oo0oooOooooOoon
oo
A3XXX

|
|
|
|
|
|
|

oo

d

g goooooo
A-1

o
|
o
|

good
good

o

gd goooood
gd gogooooo

uad gogboobbooooobboboooouoooon
gogboobbooooobboboooouoooon
gobooooboboooobobbooooon
goooo

oogd gbooboooooboooboobo

goooooo IASOD00000D00000DOO0bDOooDnD AOO
gooobooooooobobboooooon
goboobboooooooboo

gooooood gobooboboooboooobobbooooon
gobobobil1o000onoo

O A100000000D000DO000b0o0b00oo0booboobooDbo

Intel® Itanium™ OO 00000000000



O A-1 ooooooOoooooa
AvtE—v .
g BEXE ®== AyE—TDAERX
| ' | / ' ' !
¥rry_f/i|e. asm (3) error A2035: invalid token: !
T7AI% &S
gooboboboo0ooooobbboouoobooobooog
ooooooo 000000000
gooooooooooo
A.3 gbodootuooood

goodoooooobooboouoodobooouoooooooobooao

OdooooolAsSO0dDdooooooooooooooooooooon

OoASO 0000000000 ooobooooooooooooaoa

A1012 cannot open input file file

IASO 0000000000000 O0O000000oOoOooooooon

ogooooooooboobooooouoooooood

A1013 cannot open input file file included fromfile
(1'i ne)

IASO 0000000000000 O0O000000oOoOooooooon

OO0 .include0 000000 DOOO0OO0OOOODODODOOOOODODOOOOO

ogooooo

A1014 cannot open registers allocation log file file

ASO 0000000000000 0000000000O000000O0o0C

gooooo .vraboooooooboooooooooooooooo

ogooooo .vralUOOOOoooooooooooooboooao

Intel® Itanium™ OO O0000000000 A-3



reason

creation of section section fail ed:

A1015

gbooboobobbooboobuoobooboobooboooboobo

nunber

too many errors:

A1018

U-En00on0O
gooooogd

.

section stack underfl ow

A1020

M Intel” ItanivmO OO0 000000000000

gboobooogooobooboobobobboobon
ooon

oooooopooooon

I on
ad
[

ect
g
oo

unable to open file as an error file

A1021

conmand-1line option is mssing an argunent

Usage nessage

A1022

I

unknown command-1ine option option Usage

message

A1025

o
ooO
oot
oot
ooO
oo
oot
oot
oot
oot
ood
oot
oot
ooO
oo
oot
ood
oo
oot
ood

oo
oood
oo
oo
oood
oo
oo
<oo

opti on command-1line option is inconpatible
wi th sub-argunent sub-argunent

Usage nessage

A1026

oo

oo

Ooo

oo

Oood
Oood
Oood
Oood
Oood
Oood
Oood
Oood
Oood
Oood
Oood
Oood
Ongood
o<goo
OOod
OOgOd
OOogod
OOod
OOogod
OOgod
OOod
OoOownod
oo<o
OoOoOo®™
OoOood
OooOood
OooOooOod
OooOooOod
OooOood
OooOooOod

Intel® Itanium™ 0000000000000

A-4



A1027 .include directive has illegal placing/format
Jinclude00000O0OOOOOOODOOOOOODOODODOOOOOOO

DD[ll]DDDDDD|:|DDDDDDDDDDDDDDDDDDDDDDDD
0000000000000 0000MInte ltaniumo 000000000
oooooooooooooooooogoogon

gbooboobooboboboobboobboobon

.include data.s

A1050 virtual register allocation failed: not enough
allocatable registers fromfanily famly

gogobobobboooooobobbooooboobobbooooobbbooogn
gogooooo

A1099 nesting level (number) of .include directive
exceeded for included file file

Jinclude000000O00O0OIASOOODOODOODOOO
0

gopoooogod
Oo0O0oOolASO0OD0O0O 2000000000000 O0bOOoboooo
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A.4

A-6

|
|
|
|
|
|
|
|
|

godoooboodoouooooooouooboooooooooooa
IASO 0000000000000 0000O0000000O0O0ooOoalAsS
oddodoodoobooooooooooooodgao

A2000 too | ong symbol name

ooooboobOo49b0boonogooboono

A2023 there should be a prologue region in the
function

gogobobobooooooboobboooobboboooooobooo

A2024 the personality routine is not defined for the
| anguage specific data

000000000000 ooooooooooooooooood

0000000000000 D0D0O0000DDO.handlerdatal 0000030

O0O00O0O.personality00000000O0DOO0OODOOOOOOOOOO

000ooooooooo0m@Inte” taniumo OO0 000000000000

ooooooooooooooooogon

A2025 directive ".proc" is not allowed within
section ".xdata."

xdataOOGOQOOOO .procU0000D0OO0O0O0O0onObOOOOoOnO

A2026 section switch is not allowed within
handl erdat a regi on

handlerdata 000000000 0OOOO0OOCOOOOOOCOOO

A2027 debug directive points outside the function

debug0O0ODOOOOOOODOOOOODODOOOOODOOOOODOO

Intel® Itanium™ 0000000000000
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A2028 directive is allowed only within an explicit
bundl e
0o00o0oooooobooboodoooooobooooooooboooa
oo0oooOooboooboboobooz2000oOo Yy "o "ooooooog
A2029 directive is allowed only within an explicit
bundl e
goodoooooobooboouoodobooouooooooooobooao
dooodoooooobo 200000 Y"o"M"O00o00ooOoooa
goooooooa
A2030 m spl aced or missing '}’

gooobooobobboboobooboooobooboobon

A2031 Uncl osed parent hesis at start-of -statenent

googdoooo("ooooooooooooY"ooobooooooo
goobobobooooooobbboooobn

A2032 Unexpect ed el enent instead of predicate
register

ooad Ododoooobooooodooooooon

oo oooogo

oddbobob0pe2000000O0OOOOOODODOOO
gooboooooobbboooooobbooooaa
(p64) add r2 =13, r6
00dooo0Oo0o0ooooooboog pod pe30 g

A2033 Unexpect ed el enent instead of tag
0000000000 obooodooooobooooooooooon
ogooooooooooo

.save pr, r3, T
[T:] mov r3=pr

A-7
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A2034 Unexpect ed token at end-of -statement: token

gbooboobobbooboobuoobooboobooboooboobo
gooooo

gogobobobobooooobobobboooobbobooooon

add rl1l=r2,r3,

A2035 invalid token: token
goooooooooooo

gogobobobobooooobobobboooobbobooooon

add rl1=r2,r3!

A2036 illegal usage of reserved register: register
0000000000000 oooobobooooooooood

gogobobobobooooobobobboooobbobooooon

nmov r5=ar8

A2037 Unexpected token at start-of-statement: token

gbooboobobbooboobuoobooboobooboooboobo
googo

gogobobobobooooobobobboooobbobooooon

Jadd r1=r2,r3
oddodooodoobooobooooodooooooooooooooao
godoooboodoouooooooouooboooooooooooa
godoooooooooood

br.cal b5=L

A2038 symbol / section already aliased as name

gogooboobooboooooooo
gogooboobooboooooooo

gogopoobobooogon gooooogd
gogopoobobooogon goooogd

Intel® Itanium™ 0000000000000



A2039 | abel already defined: |abel
0o00o0oooooooobooooooooobooooooooboooa
00000 0odoooooobooooooooobooooooooon

A2040 Unexpect ed token token

gogoboboobboooooobbbooooboboboog

A2042 synbol synbol for definition type is al ready
defi ned

gogobobobboooooobobbooooboobobbooooobbbooogn
gogooooo
gboobooobobbooboobooboboooboobo

L:

L=8

A2047 unexpect ed character character in string
0000000000000 0O0O0000OOO0O0O00O0O0oDoDi1eOn
0doo0oododooooobooooooooo soouoo AO FOOOOO
oo

gbo0le000d0oooboooboobobooonboon

\ xa, or \ xD9

A2048 illegal bundle brace in automatic node

IASOC 000000000000 DOOD ()ooo ¢g)uooooooooo
OD00.autoO000O0O000O0ODOOO0OOOOO

A2049 rel ocat abl e expressi ons based on synbol s

synbol and synbol fromdifferent sections

cannot be subtracted

goobobbooooobobobooooobooboobog
gooooooooooo

2
goooobooooan u
0

OoOod
OoOod
OoOod
OoOod
OoOod
OoOod
OoOod
OoOod
OoOod
OoOod
OoOod

Intel® Itanium™ OO 0000000000 A-9
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A2050 cannot subtract rel ocatabl e expressions based
on an external or comon synbol

2000 000000000000000000000000O0O0D0ODO
0000000000000 002000000000000000000
godbooooodoouooooooouooboooooooooooa
oo

A2051 wrong operand parenthesis structure

gboooboobobooboobooo
gogobobobobooooobobobboooobbobooooon

nop ((5+3)

A2052 wrong operand bracket '[‘’]’ structure
0000000o0o0ooooooooood

gogobobobobooooobobobboooobbobooooon

1d8 r6 = [r4]]

A2055 illegal argunment [argunent-type] for
unary-operator operator, or msplaced/n ssing
oper at or

gbooboobobooboobooboooooboooboobo

gogobobobobooooobobobboooobbobooooon

and r3=r2, +r5

A2056 mi ssing argunents for binary-operator:
oper at or

oboooboobobobobooog

gogobobobobooooobobobboooobbobooooon

mv rr[] =r6

A-10 Intel® Itanium™ OO 00000000000



A2057 illegal argument-pair [left: argument right:
argunment] for binary-operator operator, or
m spl aced/ mi ssi ng operat or

godoooooboooooooooooooboooooooooooa

0o00doOooooobOOooDoOooooobOooDbDooooooooo (oo

000 100)0000db0OobO0o0o0o0oooooboooooooon

gddoooooboooouooooooooooooon

or r4 = dbr[f4], r6

A2061 a sequence of unary-operator operator and
element is illegal

oddodoooobooooodoooooooooooonoa

gddooooobooooouooooooooooooon

add r1l = ~, r2

A2063 a sequence of binary-operator operator and
operands operandl and operand2 is illegal

gooobooobobobobb2000b0o0ob0oobooboooboobo
g

gboobo0obobobobboOoboOobO00Oor r3 =45+, r6

O000000Ob000DbObO0OOor r3 = 4+5, r6

A2065 wrong operand syntax
gddodoooooooboouooooooa
godoooooboooooooooooooboooooooooooa
Oddodoooobooob0oouoooooooooonO Ae00 00
A20700 000000

Intel® Itanium™ OO O0O0O000000000
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A2066 mi ssing operator [possibly intended binary +/ -
taken as unary]

gobooboobobooboobuoobooboooboooboooo
o0 2*-3 5

gooobooboboobogog2*xs-5

000000000000 bbo0o0o0oooobooooao
O0Oadd rl1 =r2r3

ooo0bOo0o0OO0b0OO0b0O00Oadd r1 =r2, r3

A2067 incorrect tag usage: tag [might need to use
| abel i nstead]

goooboobobbooboobooboobooooboon

A2068 val ue of operand operand number for el ement is
not avail abl e when needed

dooo0ood0ooooooooooooooooooolAsoooooao
dooooooooooood
goooooboboboooooooboouooouooooao

.skip L1-L2

L1: data8 1

L2:

A2069 illegal operand conbination for el ement
0000000000000 oooobobooooooooood
0000000000000 ooooooobooooooooooooa
0000000000000 ooooooobooooooooooooa
goooooooooooboooooooogd

A2070 illegal operand operand for el ement

gboobooboboobooboobooooooboooon

A-12 Intel® Itanium™ OO 00000000000



A2072 invalid section attribute: attribute

0000000000000 oobobooooooooood

oddoooooooOoOoMRPOOOODDODOO0O0OOO0OOODODO00O0adwdxd

o0 sOo0oooo

A2073 nore than one condat section flag defined:
flag

condat OO 0O0O0OO0OOODOO0OO0OOOcodat OOODO 10000000

0o0o0oooOobDoOSOED0OO YOOOOOoooooooooooooo

goood

A2074 condat flag is only applicable for condat
section

OO0 comdat D0 O0O0O0O comat OO0 O0OOO0OODOOOOODODO

A2075 condat section flag not defined

condat 0000000 MMOOcomat 00000000 O0OOOOODOOOO
gddodooooboobDOosOeEDdono yyoooooooooooooo
ooooooooo

A2076 condat section section associative synbol is

not defined

condat 00000000 DOOOO 100000000 O0DOODOOOOO
gooo

A2077 invalid section type: type

goodoooooobooboooobouoboooooooooon
progbitsOnobitsdOcondat0 000 noted OO0

A2078 absol ute sections section [address to address]
and section [starting at address] overlap

oooobO2000000b0b00bO0o0obOooobo

A2079 absol ute section section [starting at address]
exceeds the 64-bit limt by value

gooobooobooobesdb0booboooboooboboboboboobon
gogoboboobooooooboobbooooboboboogoa

Intel® Itanium™ OO 0000000000 A-13
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A2080 rel ocat abl e expression for elenent requires
-p32 or -Milp32 comand-|ine options

g0oo0ooodoooooooooooooboobooooooooooboa
go0o0O0O0o0oOooooooooOoooo 3gggboboooboooooooboo
goooogdg

A2081 nobits section section cannot be witten to
OO nobitsOOOOO0OO0O0OOO0OOO0OCOOOOnobitsOOOOOO0OO
0000000000000 0O00000O000000OnobitsOOO0O
0000000000000 00DO0000D0O proghitsOO0OonOOn
skipdODODOOODODOOODOODODODDOODOOODODOODOOoDoDOoOooOag
ggog

A2082 nobits section section contains data
nobitsO0OOOOOOOOOOO0OOOCOOOOO0OOOO0OOOOOOO
nobits 0D OOODOOO0DOODOODOODOOODOOODOOODOO progbits
00000O0.skipOODOOODOOODOODODOODODOODOOODOODO
gooooooono

A2083 i nteger constant token does not fit in nunber

bits: token

gogobooboboooooobooooobobbboooobbboooogn

A2084 i nteger nunber does not fit in nunber bits:
nunber

gogobooboboooooobooooobobbboooobbboooogn
goooo

A2086 alignnent request is too big: alignment

o000o0o0o0oo02®2100000000000

A2087 al i gnment request is not a power of 2:
al i gnnent

gbooboobob200b000b00b0Ooooo
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A2088 synbol synbol is undefined

0o00o0oooooooobooooooooobooooooooboooa

0o00o0oooooooobooooooooobooooooooboooa

0000000000 obooodooooobooooooooooon

A2089 illegal global declaration of assigned synbol:
synbol

0o00o0oooooooobooooooooobooooooooboooa

00doOOoObOo0o0000oooobOOoOoOo =i00b0bbooooooooa

goodoooboooboouooodoboouoooooooao

B=28

.global B

A2090 assi gned/ equat ed synbol symbol cannot be used
in statemnent

0o00o0oooooooobooooooooobooooooooboooa

aoon

goodoooboooboouooodoboouoooooooao

A ==

L:

.weak A =

S

A2091 synbol synbol is undefined

gogoboboboooooooo

A2092 synbol size of synbol exceeds 32-bit word size

gooobooboboboe40b00obOooboobOobo

A2093 synbol synbol is already bound as binding

goggbobobooooooobboooobooboboooooboboboooa
gooobooobobboboobon

Intel® Itanium™ OO 0000000000 A-15
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A2094 synbol size of symbol is already set to size

gbooboobobbooboobuoobooboobooboooboobo
gooooooobo

A2095 symbol type of symbol is already set to type

gogobooboboooooobooooobobbboooobbboooogn
goooooogd

A2096 type is an illegal type for symbol synbol

O0000000O0O0O0O0O0ODOOO0OO0OO (@otyped @bject OO0
@unction)0DO0OOO

A2097 instruction cannot be predicated

gboooboobooboboobuooboobmooboon

A2098 there is no tenplate for this conbination of
instructions in a bundle

goooboooboobooboobooboobo

gbooobgoooonog
gbooobooboobon

A2100 one and only one operand rmust follow an
assi gnnment / equati on sign

gbooboobobooboil1bobboooboobooobooboboboob

A2101 invalid section nane: section

0000000000000 000000O0O0.secaliasO0OO00O00O00O0O

godbooooodoouooooooouooboooooooooooa

gooooooo

0000000000000 ooooobooooooooooooa

godbooooodoouoooooooooon

A2103 synbol symbol is already defined as a section
name

gbooboobobbobooboobooobon
oo

od
od
od
Ood
od
Ood
od
od
od
od
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A2104 inval i d operand i medi ate val ue: val ue

000000000000000000000000000000 @ Inted?
ltaniumJ OO OO0 000000000000 0000000000000
googoog

gogobboboboooooobobbooooobobbooooon

fetchadd4.acq r3 = [r4], 7

A2105 this rel ocatabl e expression does not fit in
nunber bits

00000000000 000000000000000000 @™ Inted?
ltaniumJ OO OO0 0O0 000000000000 00000000000
googoog

A2107 requested register stack frame size size
exceeds register stack limt limt

oboobooboooboobesdbbobnoobO
gbooboooobooboobooboobon
goooo

A2108 i nput stack register cannot exceed inxx

gooobboooooboobioodxbooooo

ooooo
OO0D0O00OallocODOD0OOO .register J00DO0OO0OO

A2109 | ocal stack register cannot exceed | ocxx

gooobboooooboboboooogn xx

gogoboboboooooooo
0000000000000 00000 allocOOOODO .register 00O
goooooooooon

A2110 out put stack register cannot exceed outxx

OO0000000DO0O000DCOO0o00ODOoOxxoogoooo
OO0D0O00OallocODOD0OOO .register J00D0O0O0O0OO

A2111 The requested nunber of rotating-registers
nunber is not a multiple of 8

oooobooobobobobobosgoboooboobooooo
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A2112 The requested nunber of rotating-registers
nunmber is larger than the register stack frane
si ze nunber

godoooboodoouooooooouooboooooooooooa
gdoooboodoouooooooouoobooooooooooon
0d00000000d0ooooooooooogoog

A2113 Loop dependency is detected in equate

expression for synbol synbol

gobobobbooooooobboooobobboogo

gooooooooad

D00000o0o0oooooooog
godoooboodoouooooooouooboooooooooooa
ooo

X==

y==X

A2114 inval id operand type: symbol

gogobooboooooooboobobobooooboboboaoa

A2115 stop (;;) for enpty instruction group
0000000000000 ooooooobooooooooooooa
goooooad
goooooboboboooooooboouooouooooao

add ri=r2,r3

A2116 bundl e content contradicts tenplate request
gooooooooboooboouoodoboooooooooooooao
000000000000 oooooooobooooooooood
goooooboboboooooooboouooouooooao

{

i

nop.m'0'

nop.f '2'

nop.i '1'
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A2117 sanme register type register [register] cannot
be used for both destinations

gooobooob 2000000000000 00D0O00DOO

A2118 cannot use the same registers for base and
destination in the post-increnment formformof
the load instruction

goodoooooobooboouoboooooooooobooonoa
goodoooooobooboouoodobooouoooooooobooao
goooooooooooboao

1d8 r9 =[r9], r4

A2121 alias name name[ nunber] is not defined in

.rotX directive

OO0 .rotrO0.rotfO0000 .rotp000000DO0O0ODOODOOOOODOO
gogooooood

A2122 constant integer string does not conformto
style/radix style

ooooooo
A2124 previ ous procedure is not yet ended
0o00o0oooooooobooooooooobooooooooboooa
00000.endp0000000O0O0O0ODOODOOODOOODOODOOO
ogooo
A2126 there is an open procedure in section: section

OO0O0OdO0OO.endpO O

gbooboobobboobooboooo
gbooobooobobobobbooboobooboooo

A2128 line entry is valid only in type section

gogobobobbooooooobooooboboboooooobbboooonn
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A2129 of fset operand for el enent nust be greater or
equal to current location counter

goooboooboobooboooobooobooDbo

O Ood
O Ood
O Ood
O Ood
O Ood
O Ood
O Ood
O Ood

goooboobooboooooboobo

A2130 somewhere, symbol synbol is equated to an
i ncompati bl e type

A2131 equation of synbol synbol is based on
undefi ned synbol synbol

ob0oobOo0l1o0boobooooooolAsoonogn

A2132 illegal register value nunber
dodobooodoooooooooooooooooo

A2133 reference symbol symbol is not defined in the
current section

gogboobooooooobodooooboboboooobboboooon

A2134 el ement is supported for COFF32 object file
format only

obooobocorR3200b0oobooobooonooboooboobuoobon

A-20 Intel® Itanium™ OO 00000000000



A2135 there is no open debug function

.ef 000 .InO000000O0OOODOOOO0OdbLf ODODOOOOOOOOO
0o0o0o0ooooodoooboodoooooobooooooooboooa
00000 Inted” Itaniumo OOOOOO0O00000000000000

ooooooooooooo

A2136 synbol synbol does not match the current debug

function

gboobooobobobobbooboobooboooobooobooDbo

A2137 previ ous debug function is not yet ended
000 .bf 0000000000 DODOOO00.bf 0OD00000DODOOO00
00d0OoObOO00000booObOO0ooooooo.ef 00O0DO0O0O0OOOOO
dooooooooooobooooooao

A2138 two debug directives pointing to the sane
instruction

And00000000000000000000O0OO0D0O0DO00O000 2000

O.In00000000000O0O0OO0DODOO0O

A2139 there is an open debug function in section
section

00000000000 00000 .bf 0000000000 0.ef 000

oddodooooboooboouoooooooooon

A2140 source file is not defined

ggoboboobboooooobobboooooboboooa
OO0O.fileQOODOODDOODOOOOOOOOODOO

A2141 unwi nd directive cannot be placed in the
| ocation
godoooooboooooooooooooboooooooooooa
0000000000 000000000 M Intel? Itaniumd 0000 0O
oooooooooooooooooooooooooooad
A2142 unwi nd directive directive is not within a
function

gbooobooboobobboobooboobooboooog.procdd
goooooobooboo gboooogobooobo
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A2143 tag operand tag in the unwind directive is not
defined within the current region

0000000000000 ooooooobooooooooooooa

0o0o0o0oOoooOOo(OOb0bOo0oobooooooOo)ybooooooao

aoooo

A2144 unwi nd directive points outside the current
regi on

00ddbOoobOooOoO0oOo0ooo0oobOOoobOooooooOo(obooo

0o00dbOoobh)yooooboobooooo

A2145 the first unwind directive nust point to the
procedure procedure entry point

gooooooooboooboouoodoboooooooooooooao

goooooooobooboooboooooooooooooooa

gooooooooboooboouoodoboooooooooooooao

goooooooooo

goooooboboboooooooboouooouooooao

.proc foo

. prol ogue Ox1, r1l

nop O

foo: :

.endp

000000000000 ooo000ooooo0d foo:: OOODO

.prologue 000000000 DOODOODOO

A2146 unwi nd directive interrupts unconpl eted set of

spill instructions

.save 0 0OOUOOOoOOOOOO0OOoOODbDOO0OOOOLOODObOOOO

g
gogobobobooooooboobboooobboboooooobooo

A2148 directive directive with no spill is invalid

oogd
oogd

goboobooboboobooboobooooboooboobo
go
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A2149 duplicate spill of the same register type
register is invalid

gboobooobobobobboobooboobooooboob 1000
goooooonog

A2150 unwi nd directive directive is already
specified in the current procedure

gooobooobobboboobooboooobooboobon

A2152 explicit enpty bundle is illegal
goodooobooboouoool1odobooooooonooooon
aad

A2153 no type registers are allowed within current

regi ster stack frane

gogoboobooooooobbooooboobobooooobbbooog 1
googono

A2154 vral directive dirname is not within a
function

(vr)DDOODOO0OO0O0O0O0O0OO0ODOOODOOooOOoO

A2173 both destination fp registers refer to the
sane regi ster bank
goddooooooodooooolooooooooooooooonDoo 1
000d0d0ddo0o0o0oo0oooouooooooooogon
A2180 regi ster register dependency violation with
l'ine
godoooooboooooooooooooboooooooooooa
D000d00d000000oo00o0odo200000000000000
O¢;)0ooooo
A2181 instruction nmust be positionin an instruction
group
D000d0d0ooooooolASOd00oooooooooooooog
0000000000000 0oo0o0odoo0ooOooOooooonoooo
oood
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A2186 statement elenment is not allowed after
statenent el ement statenent

gboobooboboobuoobooboboooboobo

gogobobobobooooobobobboooobbobooooon

foo: .radix C

A2187 alias for synbol type "synbol name" is already
def i ned

gbooboobobbooboobuoobooboobooboooboobo

A2192 synbol name used in @ptr operator must be a
function

@prt OO O0O0ODOOOODOODOOOCOODOOOODODO

A2194 the directive: directive is not supported in
this configuration

000000 0obOOdo0o0oO00oooDOoo AsObDooooooooag

0000000000000 odobDOoooOoooooo 3nD00oa

do0ddodobOoooooooooa

A2197 Radi x stack underfl ow

ggooobobbooooooobobbooobobobbooga

A2198 operand no. nunber: relocation's addend
doesn't fit in size bits

gopoboboboooooobobbooooboboboooogn

A2199 privileged instruction instruction rejected
000 ASO000O00O0000oooooooooooooooooooa
ogoooooooao
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A2200 line group size val ue exceeds 32 bits word
size or less than actual size

JEFO0000000O0 3000DbO0b000(OboooOobOo)yooooooo

A2201 d obal label cannot begin with dot

goddoooooooooo s "oouobooooouooboooooooa

000000000000 booooooooboooa

do0o0o0o0odooooooboooooooobbooooooo

A2202 Di vi sion by zero

godoooooboooooooooooooboooooooa

A2203 invalid register type for register range
oper and

godoooooboooooooooooooboooooooooooa

godoooooboooooooooooooboooooooooooa

oo

A2205 virtual register has already been defined

OO0000O000D0O0O000D0OO0Od .vreg.var OO
.vreg.undef 000000000 O0O0OODODOO

od
Ood
Ood
Ood
od
od
od
od
od

A2207 i nconsi stent request for allocation of even/
odd floating point registers

ooooboOooOoOooobooooob/obooooag
ooooooono

O Ood
O Ood
O Ood
O Ood
O Ood
O Ood
O Ood

goooboobobooboobgn

.vreg.var @l oat, vfp
fand vfp = 18,19
(p2) Idfps vfp, f4 =[r3] // vfp should be odd

’(io2) I df ps vfp, f5 = [r4] //vfp should be even
for f12 = vfp, 12
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A2208 an ambiguity in register bank setting

o00O0bOo0o0oOooOoboz200 .bankOOOODOOOOODOOOOODOO
oboogooooo

A2209 tenporary | abel can not be aliased

0000000000000 000DO .aliasO0000O0OO0OOOOODO

A2210 More than one tenpl ate sel ection directive for
current bundl e

00000000 z0000000000000000000DOO0O0O00O0

gooooooooboooooooboouooouooooao

A2211 Tenpl ate selection directive allowed only as

first statenent in explicit bundle

gooodboOoboO0oO0ob0o0oU0ooOoobOooooooboooooDY"ooo
gooooo

A2212 Synbol symbol name was not defined | ocation

goooboobobbooboobooboobooooboon

A2213 feature has different syntax in COFF32 obj ect
file format

gbooboobobooboobuoobooboobooobooboboobob
0000000 @Inted ItanivmJ OO0 00000000000000000
ooooooobgooooog

A2214 The right-hand expression of the assignment
contains forward reference

gbooboobooboboobuooboobooo
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A2215 Sonmewher e, synbol assignment synbol is
assigned to expression that contains forward
reference to synbol undefined synbo

goggbobobooooobbboooobobooooobobbooon

A2216 M ssing the right-hand operand of the
assi gnnent

goggbobobooooobbboooobobooooobobbooon

A2217 Synbol symbol name was not defined within
procedure

00o0doooooooodoodooooooooooDoooooDoooo
gooooooooboooboouooooboood

proc A

nmov rl=r2

endp
A2219 Inval id usage of an undefined synmbol with

addend

gogobobobbooooooobooooboboboooooobbboooonn

A2221 somewhere, synmbol synbol is equated to a
val ue/ of fset offset out of positive size bit
range
0o00o0oooooooobooooooooobooooooooboooa
0o00o0oooooooobooooooooobooooooooboooa
dooooooooooon

Intel® Itanium™ OO 0000000000 A-27



A-28

intel.

A2222 synbol sym nanme is unknown, add alias is
anmbi guous in vral node

OO00O0bO00O00db0 addD 200000000000 0O0OODODOOO
oo030booboboboboobooobooboobooboooboobo
ooooboobonboog
O000D0O000000O0eaddOO0000ODOO0OCOODOODOOCOO addO
U000 adds 000 addl OOOOOOOOOOCOODOOO
goooboobobobobooboooboobooboboooboobo
addsO0O000OOOO0O0AOOOODOOOOOODOOADODOOODOO
oooOwlOODOOOOOOODOOOOUODOOobOOoO0OOOaddl ODOODOODO
wliO r0O r30000000000O0O

add r6 = A Wl

A ==
ooooooooooooooooooooo
adds r6 = A, Wl

ogno

A ==
add r6 = A Wl

A2223 invalid syntax of Register File operand
gooboboboooooobobobboooboboboboooon
goobobboooooobobouooooogo

nov dbr=r5

ooooboboboooooo

nmov dbr[r6]=r5

A2225 illegal instruction

oooO0bDOoOo0O0OnenumOOO0OOO00OODOOOOODOOOOO

A2226 illegal usage of register in RFP nodel
goooooooobooo -Mmrfpddobooooooooooobon
OO0O000000 F6O FAIOODOOODODOOCOOOOOOODOOOOOO
O0000000000000oooooooog (ELFe4t O )O
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A2227 Associ ative Condat section sec_nane nust
have an associ ated section

O0)DcomdaaOOOODODODOOOOODODOOOO

Ood

A2228 synbol nane sym name contains period, not
allowed in the COFF32 format

CoFF20 00 U00Uboobuobouoobuoobuobobuobboobnuoobon

oooood

goooooo
goboooooboooooooooouooboooooooooooa
gddooooooooolAsOd0ooobooobooooooooooon
IASO 0000000000000 O00on

A3100 unexpect ed usage of tag tag in el enent

gopooboooogooboobooooobooboobooa

o
|
o
o
o
o
o
o
o
o
o

goooooo
A3102 synbol is a synbol and also an alias nane
00000 0o0doooboobooooooooobooooooooboooa
00000 0odoooooooD 2000000000000 0oooon
A3103 regi ster register dependency violation with
line

00000 0o0doooboobooooooooobooooooooboooa
Odo000o0odoooooooooooooooobo20000000000ad
0000 (:)000000
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A3105 synbol name defined in a TLS section can't be
referenced this way

O0O0O0OOaddl OODO secrel OOODOOOOOOODOO
O0000D000000000 M Intel” Itaniumd 00000
ooooooooooooooooooooo

goooooad
ogoooooad
ooooood
doooobooooooooobooooooo
addl r3 = @prel (sym, r3
Odooooodoooooboooooooon

addl r3 = @ecrel (sym, r3

A3106 synbol symbol is undefined
0000000000000 oooooooboooooooooooa
0000000000000 oooooooboooooooooooa
gooooooobooboouoboooooooooooooooa
A3200 32-bit rel ocatabl e expression in el enent

o000 32000b00b00oboobooo

ggooobooooooooo
gogobobooboboooooobobooo

A3201 al i gnment operand of synbol synbol is relation
than the size operand

gogpoboboboooooobobboooooobboooooboobooo
gopobobboooooboobobbioooooobobooooobooboo
gopobobboooooboobobbioooooobobooooobooboo
0

A3202 alignnent is greater than 64, the section
alignnment is restricted to 64

gbooboboooboobobbobooboon
gboooboobobbobebooboobgon
gbooboooobooboobuoobobooobooboobooo
obooboobooobooboboooog

A3203 symbol symbol aliased to nane does not appear
in the object file synbol table

OO000O0O0.aliasO00OD0OOCOOOOCOCO
O0O.globalO.localDD00OD0 .weak OO
Oo0oooooooooo

OoOod
OoOod
OoOod
OoOod
OoOod
OoOod
OoOod
OoOod
OoOod
OoOod
OoOogd
OoOod
OoOod
OoOogd
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A3204 i nteger nunber does not fit in nunber bits:
number

gogoboobobboooooboobbuoooobbobbooooobbbooogn
goooo

A3205 inval i d operand i medi ate val ue: val ue

000000000000000000000000000000 @ Inted?
ltaniumJ O OO OO00O000000000000000000000000
ooooog

oodobobobbOo0ooooobbbooooobobbooooon
fetchadd4.acq r3 = [r4], 7

A3300 .l comm . conmon directive for defined synbol
synbol is ignored

JdcommO 00 .comonO 00000000 OODOOOOOODOOOOO

goboooooboooooooooouooboooooooooooa

0000000000000 000000O0o0o0o0o000Ood.lcommOO

O.comondUO000000O000O00O000O000oOOoooooooood

goooooad

goooooooooooooon

L:

.size L, 16

oooooooobooooooo

.lcommlL, 16, n

.lcommlL, 4,n

oddooooobooooouooooooooooooon

A3301 .conmon directive for symbol symbol overrides
the | ocal common decl aration

0ddoobOo0o00o0oooooboOoooooo (lcomOooooOOd

(comon) 0000000000 OOO0OOOO0.comonO00000ODO0O

goodoooood

A3302 size setting for undefined synbol: synbol

OO0O00D0O0O.sizeOODOOQOOOODOOOO
OO.globalO.local D000 .weak 00O
Oo0oooooooooo
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A3303 dangerous use of a synbolic address [can
exceed nunber bits]

goodoboobobobobooboobooboobooboooDoo
gbooboobooboboobuooboobooboboboooDoon
nmovi OO 00000000 0DOO0DOO0O0DOO0D

EEN

\

movl r2 = <address>

e JOJ00O0OODOO0ODOODOODODOODOODbLOObLODOO

agoon
add r3 = @prel (synbol), gp
1d8 r4 = [r3]

A3304 Reference to current location in assignment
directive may be incorrectly resol ved when it
appears within open bundle

odoboboboobooooobobbooooobobbbooooobobboooogno

goooobooooooobobooooooobon
oooobooboooooobobboooooooo

nop 5

A=8%+5

A3305 Bundl e was cl osed to resolve current |ocation
ref erence

0dodoDo0oo0ooooooooomoooooooooooog (st

ooo""oOoooOoooOoooOoDoOhOoooobooboooaglAsOod
goooboboooooobooboooogooon
odobobOoboooooobobooooooooo

L::

nop.i 0O

gobobobbooomogooboboobooooobobboooobon
goooboobobbooboobgoo

A3306 | abel is undefined |abel nane

IASO00000000DO00Db0OO0bO0ObDOoolASOObDooboobon
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A3307 | abel is not defined in the current section
| abel _nane

IASO 00000000000 0O0O00O000O0000001AsOO0O000

goooon

goboooooboooooooooouooboooooooooooa

goddooooooooooooogo

A3308 annotation is ignored

ASO 0000000000000 DOO00000O0o0o0ooooooad

goooooood

A3309 branch target is specified for non-branch

instruction

.br.target 00 0O00O0OOOO0OOODOOOOOOODODOOOODO

A3310 branch target is not specified for branch
instruction

.br.target 00 O0ODOOOO0OOODOOOOODOOOODOODOOOO

A3311 vral directive is ignored. Use -X vral flag

gogoboobobboooooboobbuoooobbobbooooobbbooogn
O0-Xvral O0O0O0OOD0OODOOODOO

A3312 explicit usage of allocatable register
register

gbooobglAsOboboDooboooooobooo

gooboooooogd
gogooboboboooooobooo

A3313 This predicate relationship is currently
i gnor ed

O000DOO00000O0b00O0n .pred.rel OOO

A3315 Code is present in the non-executable section
sec_nane

gboooboobobboobooboooo
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A3316 Directive unwind directive is ignored in the
unwi nd genertion node

-XunwindOOOOOOODOOOOOODOOooooobobOboooooo

oooooOoooooooobooa

A3401 .plabel directive is obsolete. This directive
i s ignored

.plabel OO0 DO0D0O0O0O0OOOOOOOOOODODDODOOOODOODOOOO

goooboooooon

. proc foo

foo::

. pl abel foo

.endp

goooboobobooboobooboooooboooboobo

.proc foo

ggooobooooooooo

foo, @unction

A3403 virtual register has never been defined

.vreq.undef OO0 000000000 QOODOOOOCOOOODOOO

A3410 Unwi nd generat or nmessage in procedure
procedure
dooooodoooooooolASObODddooooooooooooao
0000000000000 oO0000oooo00ooon taniumOd O
goooooooobooobooooodobooooooooouooooao
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gooooooon D

O00o0o0ooooooooobootoono 40000000
goooooooooooooa
0000000 muex)y DO OODODOOOOODODODOOOOO0O 20
0000000000000 0000000O000000000O0
0000000000000 plOp20000 p3 0 mutexd OO OO
O0o0000o00o0oooooo0o@m@mooooooooooon
(write-after-write) D 0 000 OO0OD00O0OOODODDOOOOODOO 10
O0000000000000000
(pl) nov r4 = 2

(p2) nov r4 =5

1
\‘

(p3) nov r4

IASO 000000 muexDODOODOODO

e JODOOODOODOODOODLOODOOD

00000000000000000 (gp)0 po0000000
000000 p1l000 p20 mutex DO 00O

(gp) cnp.eq pl, p2 =11, r2
O000D0OO00obOOobo2000000
OO0OcnmpOfcecnpOtbitO0 OO0 tn
0000000 0OOobOOoOoDbOon
e 0ODOO (unc)ODOODO

0000000000000 0000000000000000
000 plO00 p20 mutex 1000

(p3) cnp.eqg.unc pl, p2 =r1, r2
e JOOO nutex”

00000000000000 pred. rel
0 pl0p20000 p3 000 mutex 00 O

.pred.rel “mutex“, pl, p2, p3

O
at

gooobooogo
t gbooobooooon
gboooboobobbon

oot

o4
o4
OoQ
o4
o4
OoQ
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T O

(pl) nov r4 =
(p2) br.cond L

mov r4 =7

pl0 p20000000MOCO000O00 000 O(writeafter-write) 0 0 O
0000000pl00000O0p20000000000000000O0
D000pl0D0O000O000O0O00OO00O00O0 3000000000
0Dooo

000000OplO0p200000000OO0DOODOOODOOODODODO
(write-after-write) DO OO DO DOOOO0O

mv r4 = 2
(p2) br.cond L
(pl) nov r4 =7

IASO 000000 implyDODODOODO
e JOOOODOODO

000000plOp300000p20 p300000OOp3OOOOOO
pl0 p200000000000OO0ODOOO0OOODOOOO0OOp3OOO
0000 plO00Op20000O00O0O

(p3) cnp.eqg.unc pl, p2 =r1, r2

e 0OOO* inply”
0000000000000 pred.rel 0000 implyD 00000
0000000000 pl00000000 p2000000

.pred.rel “inply"“ pl, p2
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