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r6

8,

o004 0000ooooooooooooooog

.mem.offset

.pred.rel
.reg.val
add r5
add r5

[ ]

[ ]
(pl)
(p2)

ggobobobbooooobbboooobobobooooobbbooo

gooogon
A-64 0000000000000
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gbooboobobboboobooboobon

00oo0b0o0bOob0bOobO0o0ob0o0bOo0obOn cpred.rel000O0O

oo
U0 .pred.relJ0000O000O0O0OOODOOO

mutex U 00000 0000OO (mutually exclusive)

gooooogod

“‘mutex”

mply 0O O0D0O0OO0OOO0O0DOODO

A\ implyﬂ

cear UOOOOO00OO0O0OO0OOmutex 00O

imply 010000000

“clear”

giaAsoognoooooooonog

gboooboobobooobooo

e JOD0(D0ODOODODDODOODOOD)
e br.callODOODOO0ODOOOODOOODO

e JDOOOOODODOOO

gbooobooboboobooboon

godd

4.41

O tbitl

ogoooooooooa
fclassOO OO femp O

gooooboon

r0;;

= rl3,

P2

cmp.lt pl,
add r5

8, ro6
=x7,

(pl)

r0

add r5

(p2)
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4.4.2

4.4.3

cp 00000000000 O0OO0OOOO0OODO0OO0OOOOOOOOOOO0
goooo0oooouooooooboo0O mtexOOOOOOOooOoOOOOO
gooooooo
cmp.lt pl,p2 = rl3,xr0;;
// pl and p2 are mutually exclusive
cmp.lt pl,p3 = rl2,rll;;
// the mutex relation between pl and
// p2 is destroyed by cmp
(pl) add r5 = 8, r6
(p2) add r5 = r7, r0O // WAW error
mutexOO OO .pred.rel O
000000 .pred.rel “mutex” pl, p2 [,..]
pl, p2...0000000000000000O00O
pred.rel “mutex" U0 O00OO000OO00OO000OO00OO0OOO0O0OO 10
pgoooo0ooooouooooooobooboobobooooooobooooo
ooooooooobooo

.pred.rel “mutex”, pl, p2, pP3
// pl, p2, and p3 are mutually exclusive or all zero
(pl) add r5 = 8, r6
(p2) add r5 r7, r0
(p3) add r5 = rl14, rO0

mutex 0 0000000000000 0O0O0O0O0O0O0O0OOOO0O0O0O0O0OO

ooon
gboobooooobooon

goooboooboobgn

oooobooobooobgon

ood

.pred.rel “mutex”,pl,p2
.pred.rel “mutex”,pl,p3
.pred.rel “mutex”,p2,p3
// pl,p2 and p3 are mutex
(pl) mov r4=r5
(p2) mov r4=r6
(p3) mov r4=r7 // no WAW error is reported

imply00O0 .pred.rel [

0000000 .pred.rel “imply” pl, p2
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4.4.4

4-8

pl, p20000000DO00O0ODOOODOODOO

"imply" 000 .pred.rel 000000000 0OOOOOO0ODOOOO
200000000000 0DbO0O0bOO0bO0ObOO0ObDO0o0ObOoOobOoOon
gbooboobobooboobooboooboobooobooboz200
o0ooboobobboob00bd0mplyd 0 00boobDOoobOOoOO
ooooboobobooobooobooo
U00dbUOp1i0000D00OO0p2000000

.pred.rel “imply”, pl, p2
(pl) mov r4=r5
(p2) br.cond.dpnt.few b0
mov r4=r5
// WAW on r4 is not reported as pl implies p2

mplyUOUODO0DDO0O0O00O0ODOp1l 0 p200000p20 p3 0000
Udb0b00Opridp3dgoonon

clear0 00 .pred.rel ([

"clear" 000 .pred.rel U 0000000000 0OO00OO0O0OOO0O0O0O
0000 p10000000IASOOp1 0000000 mutexOOOOp10
O00oo0o0ooo0oooooooooooooooooooooooonon
O0o0o00oo00ooooooboIlASOoo0oooooooouoooooon
O0oo0ooooooooobooooouoooboooo

0000000 .pred.rel “clear” [pll,p2[,..]111]

pl, p2000000O00DOOOOOOODOOO

gooobooobooobo

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

UO000D0muex OO imply OO O0OO0O0O0DDOOO "clear" 00
U000Omutex DO 0O imply O 0ODOO0O0O0OO0ODOOOOOOO

.pred.rel “mutex”,pl,p2
.pred.rel “mutex”,p3,pl
.pred.rel “imply”,pl,p4
.pred.rel “imply”,p5,pl
.pred.rel “clear”,pl
// clears the two mutex relations
// and the first implication form
(pl) mov rl=r2 // => WAW on rl is reported

A-64 0000000000000



4.4.5

4.4.6

(p2) mov rl=r2
(pl) mov r2=r3
(p3) mov r2=r3 // => WAW on r2 1is reported
(p1) mov r3=rd

(p4) br.cond.sptk.few b0
mov r3=r4d // => WAW on r3 is reported
// WAW would not have been reported if pl -> p4
(p5) mov ré4=r5
(pl) br.cond.sptk.few b0

mov r4=r5 // WAW is not reported.
// p5 -> pl is still wvalid

oddobbbododdodd mutexd O

00000000 rxi00000 100000000000 O0p1O0p20000
p30000000000OASO0O0 00000 mutex DO OO OOOOOO
00300 WAW(write-after-write) 1 D 0 0O 0000000

cmp.eq pl=1,rl0
cmp.eq p2=2,rl0
cmp.eq p3=3,rl0;;

(pl) mov ré4=rl

(p2) mov ré4=r2

(p3) mov ré4=r3

O00o0oooooooooodd "mutex"UOOO .pred.rel 0000
oooo

cmp.eq pl=1,rl0

cmp.eq p2=2,rl0

cmp.eq p3=3,rl0;;
.pred.rel “mutex”,pl,p2,p3

(pl) mov ri4=rl

(p2) mov r4=r2

(p3) mov ri4=r3
O0bofoofoooooboooobooboboooboofn
pgooooooooouoooooooboboboobobooooooobooooboo
gooooooo#x1Oo#60000000000O00

A-64 0000000000000 4-9



4.4.7

4-10

intel.

OO0OD#x500000000000000rxr1 0000000 WAW(Write
Aafter Write) 1 U O 000000000 0OO0OO00O00O #0000 (p200 )0
Oo0#M00000000 e0pi100000)yYooooooooono La
gooooOo #s00oooooo

r20000000wWAWLO M OMMO0O000D0DO0O00OO0O0O# 00000000
OgoooooooobD #0000 e300 )d0d#M400000000 (p3
OplO00000)OOOr200 WAWOLOOOOOOODOOOO

#1 (pl) cmp.eqg.unc p2,p3=rl,r2;;

#2 (p2) mov rl=rl0

#3 mov r2=rll

#4 (pl) br.cond.dpnt.few L

#5 mov rl=rl2

#6 (p3) mov r2=rl3

ril000 200 WAWOOOOOOOOOOODOOOOOoOoooooooa
O0"imply" 000 .pred.rel00000O00O0O0O

(pl) cmp.eqg.unc p2,p3=rl,r2;;
.pred.rel “imply”,p2,pl // if p2 is true, pl is true
.pred.rel “imply”,p3,pl // same as above, with p3
(p2) mov rl=rl0

mov r2=rll
(pl) br.cond.dpnt.few L

mov rl=rl2
(p3) mov r2=rl3

safe_across_calls

0
Q
h
D
Q
o]
K
0]
()]
Q

OO O
o ooo
o ooo
o gool
o ooo
o oooo
od ooo,
o ooo
o0 ooof
o0 ooow
o0 oooo
o oooo
O gooog
O gooo
O gooog
O gooog
O gooo
O gooo
O gooog
O gooo
O gooo

.pred.safe_across_calls pl, p2,

gooboboboooooobobboooooobobbooooobobobo
gooooo

ooo g©® g o=

O
O
000 .pred.safe_across_calls OO0
O foo0O0O0O0O0O0OOODOOOOODO
O00000oooooooooooon

O =
OO0g

.pred.safe_across_calls p2-p6, pl0, pll
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intel.

.pred.rel “mutex“, p3, p4d
br.call bl=foo

(p3) mov r5=r32

(p4) add r5=8, r32

.pred.safe_across_callsO0U0O0O00OO00OO00OO0O0OOOOOCOOO
O00O0O000o0o0ooOoobocOooooooooo

.pred.safe_across_calls "clear”

4.4.8 doodbobbooooooboon

oddodooooboooboouoodoooouooooooooooao
oddodooooboooboouoodoooouooooooooooao
oddo00d0oooouoooobooboooooooIrIAsoooooad
O0do0ooooboodoodooboodo0bDodfpmddd WAW O
oooooood
mov rl=2
mov r2=4;;
mov pmd[rl]=rll
mov pmd[r2]=rl2
O00000d0odobooobO0oUudn .reg.val0OOOOOOOpmd O
Og20000000000000000000O000O00 1ASO0OO0O0OO0O0
mov rl=2
mov r2=4;;

.reg.val rl,2

mov pmd[rl]=rll
.reg.val r2,4

mov pmd[r2]=rl2

4.4.9 O000000000 st8.spill O 1d8.fill

st8.spill 00000 DOO0OOOOOOODODOOOOOOOOOuUNATOONO
000000dooooobooodooonooboOblas.filtgoooon
O0o0000ddoooooboooddduwaTrD000oooooooooa
Odoo0oooooooooooooooo0mn-4 0000000000
oooooooooooooooooooooooaad

IASO 0000000000000 00O0O0O00000o0ooobooooa
0Jo0doooOo0oo00oooooooooooooo

WAW (Write After Write) st8.spill000O0OOOOOOOODODOO
RAW (Read After Write) 0000000000 st8.spill 000000
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intel.

gooobogd 1as.fi11 0000000

UuoNnaT00OOO0O00OO0ODOOOOOODOO
UOwAaw i oooood 200 RAWO OO

=
! |

add r2=rl,8

add r3=rl,1l6;;
st8.spill [rl]l=rll
st8.spill [r2]=rll
1d8.fi11 rl1l2=[r3]

gobobobbooooooobobobbooonbboDbn st8.spilld

1ds.fil1 000000 .mem.offset DO OO0OOOOOOOO0OODODOO
gogobooboboooooobooooobbbboooouobbboooogn
gboobooooboobooo

LOCAL_STACK_INDEX=0

add r2=8,rl

add r3=16,rl;;

.mem.offset 0,LOCAL_STACK_INDEX
st8.spill [rl]l=rll

.mem.offset 8,LOCAL_STACK_INDEX
st8.spill [r2]=rll

.mem.offset 16, LOCAL_STACK_INDEX
1d8.£fi11 r12=[r3]

.mem.offset UON OO0 OOO0OU0MA-400000000000000
ooooooooood
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INTal.
00 5

UobobobDIA-6400000 AS) DUOO0Ooooooboogo

e JA-4000D00OD00O0ODOD0ODODLOODOODmMIA-64 00
oooooooooooooooooboooogoooooon

e mtel°IA-6400000000000000000O0

5.1 A-64 000 0O0O0O0O0O0O0

IASO0000 1A-40 000000000 ODOOO0O0OODODOOO
e JA-6400 000

e JODOOOOO

obooooo

goooobgo
IA-e400000000O0000O0DO0
640000000 OoOOd
gooooo

gogd

e OODOO

e OODODO

gogoboobooboooooooboobboooooobboooooboooboag
Ubooobu0@A-400oooooooooooooooonoog
gpogo

5.1.1 IA-64 00000

IASOD A4 00 000oo0oooooooooooooooong
oooooobooobooobgboIlAe4000000000D00O0
ooooboobono

A-64 0000000000000 5-1



gooooon

5.1.2

oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
<+ OO
Yoo
<oo

goooboobooobogoog

goboboboooooooboolAStoggog NoPOODnonoo

IASO00000000000000000000000
goooon

5.1.3

DDDD
ooog
DDDD
DDDD
ooog
DDDD
O
oo

oood
oOood
ooOood
oo+
oood
ooOood
ood
ood
ooOod
oood
ood
gOoono
gOoono
goono
goono
gOoono
gooono
goono
gOoono
oood
oOood
gOoono
gOoono
oOood™d
gOoono
gOoono
oood
gOoono
gOoono
oood
gOoono
gOoono
ynOodo
Sooo

A-64 0000000000000

gbooobooooooboIlASsgooogn

4080 100000 1600

02040000 80000
b 10240000

uad
e OJOOOOO

L]
e OOO

gooooon
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IA-640 0000000000000

5.1.5

e JOODODOOOO
e JOODOOO

e DOOOODODOODO

e DOO0OODOOODOODODO

e JOODOOO

e JOODODOOOO

640000000000

5.1.6

IASO0e64 00 0000O0DODOO0O0ODLODODOOOO0

00 (data8) U O

gooogo 32
goobobbooooooo

COFF320 0000
g
u

0 ¢
oo
0O

oooo
oooo
oooo
~O0oo
KOO0
HO000

-
OO no

goooaoo

5.1.7

oo
oo
wvn
<oo

oo
20
a

gogo

O COFF3
gooooo
gogooboooogod

O
O
eveloper Studio, Visual C++* User

g
g
d

ooooQOd
o o o e
ODooO SO
oOooo 20
DDDDWD
oooo=o

f
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data8.ua 0x855

ood

5.1.8

goad

5.1.9

gogoooboooooooboooobooboobo

d
g

alias 000O0OO0OODODOOOOODLODOO
gooooooobobobooooobooon

goooood

goonoo

.secalias UUOUOOOODOOOOODODOO
goboboooooobobobooooooobooon

gooooo

gogobooboooooboboaoo
U.secalias UOOO0OOOOODOOOODOOO

RN

goooon

5.1.10

O
8
long double) 00O OOOO
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intel.

5.2.1

5.2.2

goon

IASOD M A-4 00 00Oooooooooooooonpoooooooog
goboobooobooboboobooo

* JA-32 jmpe O O

* instencU 000

gooono

* .secalias00O0O0OOOO
oooooboboooooon
#lineO OO OO
oooooboooooooo
gooooooogood

gbooboooboboboobboobooboooo

IA-32 jmpe O O

IASO0OIA-640000000 OIA-3200 IA-640 0000

googoogn
googoogn

go0ooboodn (Gmpe)d O Uimpe 00 O0OODO TIA-64
gogobobobboooooobobbooonoboboIAShoIA-3200000
IA-e40 0000000 DOO0O0O0O0ODODOOO0O00 TIA-32jmpe OO DODO
goo

gooboobooooobobbood

jmpe.next 16 DOO0DbO0bOO0OOOobOoOobOooobgon
gboooooog

jmpe.abs address Odddooooooooooooooooaa
00o0o0oopooooa

Jjmpe.IA-reg32 A2 000000000000 DOO000On
obobobo00ddd jmpe.eax

instenc 0O 00O

mstenc O UO00O0O0O00O0O0O0OO0O0OODODOOO0O0OO 41000000000
ddblA-e40000000DOO0O0O0O0OODODOOO0O0O0OODOOOOIAS
goobobobooooobb a4 0b0O000ooobboooooobo
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5.2.2.1

5.2.2.2

5.2.3

5-6

intel.

gbooboobobbooboobuoobooboobooboobooDbo
ooooboobobooobooboobo

oo
instenc.completer imm41
completer 0odddooooooooooooooooooooan
odooooooobooood
a ALU OO
m] ogoooo
id oooo
bl oooo
il ogoooooo
imm41 IA-e40 000000000
O

gogoboboobooooooboobboooobobooboa

{

add rl = r2, r3
instenc.f 0x1F423C02DA9
}

ogoooad

goooooooobooooooobooun s)gouobouoooogao
gooooooooooooooooooooobooo

save_file name == @filename 000

source_file == “my_file.gs”

gogoobobooooooooboobbooooooobog

A-64 0000000000000



5.2.4 .secalias U0 0O0OOO

.secalias 00000000000 0OO0OOOOOOODOODOO0O .aliasO
O000d0d0odob0ooo0odoboOon.secalias0O0doooon
oddodoooobooooomooboboooooooooo
goooooooouooooooboobobobooboboooooooooo
oddodoodooboooboouoodoooouooooooooooao
oddodoodooboooboouoodoooouooooooooooao
gooooooooooo

g O0 .secaliasOU0O00O0O0OO0OOOOOOOO

oddodooodobooooooooooo
/ goooo
5.2.4.1 oo

.secalias section_name, "“output-section_name”
section_name gooooooooboboooooon

output-section_name O0o000o0ooooooooooo

5.2.4.2 O
00000 .secalias00dooooooooooboboboooononoOon
ooooooooooao
.section secl, “ax”, “progbits”
.secalias secl, “sec++”
.text
.xdata secl, 5
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doddoobooooooad

5.2.5

OO00Ono

O0O00O0Ono

OO00O0Ono

OO00Ono

OO00O0Ono

O00Ono

OO00Ono

[ Y e
[ Y e
OO00gogoOd
OO0 Od
OoOoooodg
I I o I
OoOoooodg
OoOooood
OoOooooOod
OoOooood
OoOoooodg
I I o I
OoOoooodg
OoOooood
OoOooooOod
I I o I
OoOooood
I I o I
OoOooooOod
OoOooood
OoOooooOod
I I o I
OoOoooodg
I I o I
I I o I
OoOooood
I I o I

gopobobbooooobobbooooooboooooboobooo
g

oo

procedure-size

// assembly code
// assembly code

//prologue code
.1n source-line-no

.1n source-line-no
// assembly code

.ef entry, source-line-no,
// epilogue code

[entry]

-d debug U0 0OO00O0OO0O0DOOO0DOOODOODOOIASD .pe0d . 10000
ef000000O000O0OO00O0ODO

goobobboboooooboobobboooobbobooao

O

.file “source-file-name”
.proc entry [,...

entry:

.bf entry, source-line-no
.1ln source-line-no

.endp

#lineOJOOOO

5.2.6

OO
OQd
OQod
OO
OQd
OQod
OO
OQd
OQod
OO
OQd
OQod
OO
OQd
OQod
OO
OQd
OQod
OO
oo
Ooto
Uoto
Ootbo
Ooto
Ooto
Ootbo
Ooto
Uoto
Ootbno
Ooto
Yo 8o
.lD.lD
=+ O = [
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5.2.7

gooonoo

#line Iine-no ASOO000ooooooogooooooooog
ol line-no000OD0O0OOOOO

#line l1ine-no "file-name"
IASO M 0O00 "file-name" 0 line-noll
O00000o0000o0oo0oooooooooao
O00o00000o00o0oo0oooooooooao
0000000 O0o0ooooooooooooao
O0oooOooooao

IASO000000O0000000000000000000000000
oddooooooooooooodgnn
@line oo0oo0oooooooonOod
oooo
data8 @line
@filename gddoooooooooooooa
oooo
stringz @filename
@filepath dddooooooooooooooooa

oooo
stringz @filepath
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doodoaoooon

5.2.8

ooo
OO0
OO
oono
OO
OO0
oono
OO0
OO
oo
OO
O0On
oo
O0On
OO
ooo
OO
OO
oo
OO
OO
(= |
SO0
mwﬂuﬂu
Ooo0Ono
Ooo0Ono
0O 0O O
OooOooOno
OoOooOnO
OoooO
OoOooOnO
OooOooOnO
OooOooO
OooOooOnO

e DOOOODODO
e DOOOODODO

e JODOODOOOO

oo
oo
oo
oo
oo
oo
OO
oo
oo
OO
oo
oo
OO
oo
oo
OO
oo
oo
OO
oo
oo
OO
oo
ood
ood
Oood
ood
ood
Oood
ood
ood
Oood
00
>0

gogobooboooooooboooooboobbboooobbboooogn

ggno

.vreg.allocatable

.vreg.safe_across_calls

gogoooboooooooboooooboobbooooboboboa

Xcounter

.vreg.var Family,

.vreg.family LocalIntFamily, reg_range

gogobooboboooooobooooobobbbooooobbboooogn

ud

.vreg.undef Xcounter

.vreg.redef Xcounter

vradlOOO0ODODO0ooooooobooooooooa

.br.target 000

.entry 0O 0

JbankOOOO0OO
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5.2.8.2

.vreg.allocatable reg range

reg_range i1gbooboobooobooboooboobon
oo

goobobbbobooddibwadeelgodnzodggooooog

.vreg.allocatable rl14-26, r30

O0000 .vreg.safe_across_calls U0 O0OO0OO0O0O00OOOOOOOO
Og0doo0oooooooooooboooboooboobooooooooooa
Og0doo0oooooooooooboooboooboobooooooooooa
gooooooooouoooooooobotbooobobooooooobooooboo
goooooooooooooooooooooboooooo
.vreg.safe_across_calls reg range

reg._range O00000O.vreg.allocatable D OO OO OO

gogbobobooooooobooooboobooo

oo

.vreg.safe_across_calls fl6, f18-f21

ooooad

gogoboboooooooooboobboooooobooboo

.vreg.var Family, Xcounter
ooad

.vreg.var predef, Xcounter

Family gbooobobobobooboobgn

Xcounter ooooooooooo
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5.2.8.3

5-12

intel.

predef gobobooomooobobobboboDbo
googo 100

gogboooboooooooboobbooooboboobood

o
|
o
o
|

goooo
goonoo

.vreg.family LocalIntFamily, reg_ range

LocalIntFamily Oo0oooooooooa

reg._range 1 0000000000000 0000000a4
oad

oad

.vreg.family MyLocalFamily, locO-loc3
.vreg.family FpUsedRegisters, f17-£f25

1gboobob20b000b0o0oboobooboobo0oboobooon
U0O00Db00bO0Ob00O0 (dntDfleat 00 )O 10000000
gobobobbbooog400bbbbooooonobbbooooonoboo

@int r10 r1270000000000

@float f20 f1270000000000O

@branch poUOp700000oooonog

@pred plUpe3000000O00O0OO0O
gbobooobooooooooo
VRALOOOOOOOODOODOOOOODO .procU0000D0OODO .endp
gogobobobobooogobbobbooovrRALOOOOOODDOOOOOO
gogoboobobooooooboooooboobbbooooobobboooogn
gogoboboobooooooooboooooboboobo
gbooboobobbooboobuooboobooboobooboobo
gogoobooooooboobooooobo

.vreg.undef Xcounter

gooobooboobobooboob(obooboo
gH)obooooboobooobooboobobooboooo

.vreg.redef Xcounter
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U5-100VRALODODDOODODOODODOODODOOODOOO

O 5-1

gooooooooood

.proc foo
.vreg.allocatable rl19-r21,

.vreg.safe_across_calls r20,
L1H, HL2,
r1l9-r20
High, Lowl,

.vreg.var @pred, HLI1,
.vreg.family MyGlobals,
.vreg.var MyGlobals,

foo::
alloc locO = 3,1,1,0
1d8 High = [inO]
1d8 Lowl = [inl];;
cmp.gt HLI1,
(L1H) br.cond.sptk.few LE
sub out0 = High, Lowl
GT: add r22 = 32, r5;;
VA
END:
cmp.eq HX, XH = High, r22
(HX) br.call.spnt.many rp
(XH) st8 [r23] = High
br.ret.sptk.clr b2
LE: 1d8 Low2 = [1in2] ;;

cmp.gt HL2, L2H = High, Low2

r27
r2l, p5-pé6

L2H, HX, XH

Low?2

L1H = High, Lowl

bar; ;

(HL2) sub out0 = High, Low2
(HL2) br.cond.sptk.few GT ;;
mov out0 = 0
/]
br.cond.sptk END
.endp foo
5.2.8.4 goooooooo
000000000 pbr.target 00000000 0OO0O0O0O0OO0O0OO
gobooooobooooouoooouooboooodooooooa
O00o0oooboodoodD.er.target OO0 ODOOOO0OOOO

.br.targettargetl[=probl]

target

[, target2[=prob2]...]

gogobobobooooooboobobbooooooon

gogoooood

gogd

A-64 0000000000000

gboobooooboobobooo
gboobooobobooboooboooo
gobobobooomoboooooooog
gobobobooomoboooooooog
goooog
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@fallthrough O 0OO0OOOOOO

@external gobooooboogoobooo
gooo

prob gopoooboooboooboooobbooon
gooo

gs20000000000D000Db000000O0

O 5-2 ooooooooooogoot

.br.target a=0.6, b, @fallthrough=0.2, @external=0.1

us300oboogooooboooobboboogd

O 5-3 ooooooooogooog 2

br.target Target002
(p4)br.cond.sptk.many.bl

Target002 gooobbooooooobooo

5.2.8.5 ooooooad

O000000 .reg.val

gbooobooboboooboooboobooo
oooobooboobobobobooobooo
oo

odooooooooooa
.reg.val reg, val
reg 00 r127 00000000000

val gooooo

U5400.reg.valU0O0O0OODOOOOOO
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O 5-4 ooo0ooooooon
.reg.val r5,3

5.2.8.6 ogooooooooa
oddodooooboooboouoodoooooooooooono 1o
OddodooooboooooodobDdrrank 00000 OooooooOoad
Vradl O 00000000000 0pswO OOOOOOOO0O0OO0OOOO
ogooo
oddodooooboooboouoodoooouooooooooooao
goooooa
bank OO OOOOOOOOOOOOONO
.bank n
n oo 10000
O5500.pank 00000000000

0 5-5 Oo0000000000oon

.proc A //entry annotation
& .bank 0

bsw. 1

bsw. 0

.endp

A-64 0000000000000 5-15
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oOood
oood
oood
oOood
oood
ood
oood
oood
Oood
oOod
goono
gOooo
gOooo
goono
oOooo
gOooo
gOoono
oOgo
OoOgo
ooodod
obOgo
OoOOgo
ooodod
obOgo
OoOgo
ooodod
gOogo
oodod™d
goono
ynOodoo
Sooo

goobooobooogoon

ood
oDOoooO0
oOooO0
oOOoooO0
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
oOooooo
wOoooo
Sooooo

]

i\

A-1

ooooboboboooboboolaAs oo
goooboooooooooooooo
godoobooooooooobbbo

gooobogoooboboo

IASO00 000000000000 0oa
Alxxx

goooooooooo
AS0000000000000000000000
000000000000

A-64 0000000000000

AA



A.2

intel.

gooooooobo INSO000boobooooobooobgooDo
gboobooooboobooIAsgooogn
gboooobooboboboboobooboobgon
gbooboooobooobooboobon

A2XXX

googoogn INSO0oooobooboboobgoobooo
gbooboobo0obooboobooobOIASO
gooboooboboooooobbooboobDbo
gooboobboooobboogooooon

oo

A3XXX
Ooboodobooonn
g0oo0ooodooooooob0ooooooboobooooooooooa
O0o0o00oo0o0oooooobooooo Aa-1ooooooo

oo gboobooooboobooboooobgn
gboobooooboobooboooogn
gboooboboobobbooboobooobgon

goooo
ggno goboooboooooooboooon
goooooo INSO0000000000b0ooboo ADO

gooobooooooobobboooooon
goboobbooooooobooo

goooooog gboobooobobooboobooobgon
gboob100o0b0ogon

UA100000000D000O000DbO00b0O0OO0bO0ob0O0o0obOoo0bOo

A-64 0000000000000



invalid token:

[
2035:

error A

X
I

(3)

/

(P ao)
gooooooon

/
2714IL%

¥my file.asm

000000000000
000000000000000000000000
000000000000
gofdoooboooood

ooooooo

O A-1.

A.3

tog

oo
Ooo
oo
oo
Ooo
oo
oo
Ooo
oo
oo
Ooo
oo
oo
Ooo
oo
oo
Ooo
oo
oo
Ooo
oo
oo
Ooo
oo
OOwvnnO
— O
OOg
OO0
OO v
oo <
ogoo
oo

goooogo

cannot open input file file included from file

(line)
cannot open registers allocation log file file

cannot open input file file

.include

A1012
A1013
IASOOQODO
oo
goooog
A1014

oo

oo

OO

OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
OoOoo
o ©

_H_V.V

O OO
[
oo
O OO
v o
<oo

A-3
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A1015 creation of section section failed: reason

gbooboobobbooboobuoobooboobooboobooDbo

A1018 too many errors: number
gdoo0oboodoouoooouIASO0b000oodo-e ndO00OO00O
oddodooodoobooobooooodooooooooooooooao
oo
A1020 section stack underflow
.popsection 0000000000000 0OO0OOOOO0OO00OO0OO
goooooodooum -4 0000000000000 000000
oooooao
A1021 unable to open file as an error file
IASO00000000000000000o00bDo0oooooooon
godoooboodoouooooooouooboooooooooooa
ooooooooao
A1022 command-line option is missing an argument
Usage message
gdoo0oboodoouooooobooooouooooooooog
OddooooooboIlASOddooooooooouooooooooboon
IASO0 0000000000000 00o00o 3gooooooooon
oooooooooooo
A1025 unknown command-line option option Usage
message
IASO0000000000000O000oooooooooooon
OddooooooboIlASOdoooooooooouoooooooooon
godooooooo3goooooooooooobooooooonog
A1026 option command-line option is incompatible
with sub-argument sub-argument
Usage message
godoooboodoouooooooouooboooooooooooa
OddoooodoboooboooolASsodooooooooooooon
ooooooolASstdodoodoooooooooooooooooon
oddodo3dobdooooooooooooooooooa

A-64 0000000000000



A1027 .include directive has illegal placing/format
include 0000000 0O0OOOOODOOOOOOOODODOOOOOOO
godooooooodoooooooooboooouoooooood
0000000000000 o0o000mnAe4 000000000000
ooooooooooood

gbooobooobobbooboobooboooon

.include data.s

A1050 virtual register allocation failed: not enough
allocatable registers from family family

pgooooooooouoooooooboboboobobooooooobooooboo
oooooon
A1099 nesting level (number) of .include directive

exceeded for included file file

.include 000 0O0OO0OOOIASOO
googrAsogog200o0onbood

Oo
Uo
Uo
Og
Uo
Uo
Oog
Uo
Uo
Oo
Uo
Uo

A-64 0000000000000 A-5



A4

A-6

|
|
|
|
|
|
|
|
|

oddodooodoobooobooooodooooooooooooooao
IASO0 0000000000000 0000000000000nOaIAS
godooooodooooobooooouoobooon

A2000 too long symbol name

gooobgoobOo46e00boonbogoobonon

A2023 there should be a prologue region in the
function

gogooobooooooobooooobobboooobooboboa

A2024 the personality routine is not defined for the
language specific data

pgooo0ooooooooooooooooobooooooooooo
goo0oo0o00o0o0o0ooooooobobobdd .handlerdata 000000
00000 .personality U0 00000 0O0OOOOOOOOOOOOOO
ooooooooobooomn-4 0000o0oo0oooooooonog
goooooo

A2025 directive ".proc" is not allowed within

section ".xdata."

xdata OO ODOOOD .procO00000D00OO0DOODOOODOOODODOO

A2026 section switch is not allowed within
handlerdata region

handlerdataU00000O0O0OO0O0OOODOOOO0OOODOOOO

A2027 debug directive points outside the function

debugooooooooobbO0ooooobobooooooboooo

A-64 0000000000000



A-64 0000000000000

A2028 directive is allowed only within an explicit
bundle

0o0o0o0oodoooooboooooooooboooooooooooa

gobooooooooooooo0ooo "uo"my"oooouoon

A2029 directive is allowed only within an explicit
bundle

doobooooooooooooooda a odoooooooooao

oooooboooooo 200000y om"oobobbooooooo

goooooooa

A2030 misplaced or missing '}

gogobobobbooooobobboooobobobooooobbbooa

A2031 Unclosed parenthesis at start-of-statement
goodooooo™oooooooooooohy"obooooooood
ogddodoooooooobooooodgao

A2032 Unexpected element instead of predicate

register

ooooooobooobobobooooobooboobobooooooo
gbooboobobboobooboooo

oooobooobogn

(p62) add r2 = r3, r6
ddbbOb0pe2000goonoboooooooboon
gooobooobobbooboobooboboooboobo

(p64) add r2 = r3, r6

gbooobo0oboobOobbOb pod pe3d o

A2033 Unexpected element instead of tag
goodoooooobooboodobooooouooooobooonoa
odooooooooooo

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

A-7
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A2034 Unexpected token at end-of-statement: token

gbooboobobbooboobuoobooboobooboobooDbo
ooooog

goooboobobooboobooboboooboobo

add rl=r2,r3,

A2035 invalid token: token
goooooooooooo

goooboobobooboobooboboooboobo

add rl=r2,r3!

A2036 illegal usage of reserved register: register
gdboooboodoouoooooooooooooboooooooog

goooboobobooboobooboboooboobo

mov r5=ar8

A2037 Unexpected token at start-of-statement: token

gogobooboboooooobooooobobbboooouobbboooogn
goonoo

goooboobobooboobooboboooboobo

yadd rl=r2,r3

gooooooopbooooooooobooooooooooonooogoo
gooo0o0o0o0oooooooooooboooooooooooooooo
gooooOooooooooo

br.cal b5=L

L

A2038 symbol/section already aliased as name

gboooboobobobon
gboooboobobobon

gboooooo
goooogo

A-64 0000000000000



A2039 label already defined: label
0o00o0oooooooobooooooooobooooooooboooa
oddooooobooooouoooooooooooooooooaa

A2040 Unexpected token token

gboobooboobobobobbooboobon

A2042 symbol symbol for definition type is already
defined

gogobobboboooooboboboooooobobbooogn

O Oogd
O Ood
O Ood
O Oogd
O Oogd
O Ood
O Oogd

gogoooboboooooobooooboobooo

L:

L=8

A2047 unexpected character character in string
le0d0dodo0doooooodoooooooooouoogledn
godooooobooooouoooooodonouono A0 FODOOO
oo

gddledbobbbooooobobobooooboobo

\xa, or \xD9

A2048 illegal bundle brace in automatic mode
ASO00O00o0oooooooooo (Hpuoo (phyoooooboooa
000 .autoU00o0o0ooooobooooooo
A2049 relocatable expressions based on symbols
symbol and symbol from different sections
cannot be subtracted
pgoooooooboouoooooooooboooocoooooooooo?
oddodooooboooboouoodoooouooooooooooao
ogooooooooooo

A-64 0000000000000 A-9



intel.

A2050 cannot subtract relocatable expressions based
on an external or common symbol

2000000000000 b o000 ooooouooooao
goooooooobooboobotdooooooooooooooon
0000000000000 oooooooboooooooooboooa
aad

A2051 wrong operand parenthesis structure

gogooobooooooobooooon

goooboobobooboobooboboooboobo

nop ((5+3)

A2052 wrong operand bracket ‘['’]’ structure
gdooooodoooooooooogo

goooboobobooboobooboboooboobo

1d8 r6 = [r4]]

A2055 illegal argument [argument-type] for
unary-operator operator, or misplaced/missing
operator

gboooboobobooboobooboobooboooboobo

goooboobobooboobooboboooboobo

and r3=r2,+rb

A2056 missing arguments for binary-operator:
operator

gogbooboooooooboood

goooboobobooboobooboboooboobo

mov rr[] = r6

A-64 0000000000000



A2057 illegal argument-pair [left: argument right:
argument] for binary-operator operator, or
misplaced/missing operator

0o00o0oooooooobooooooooobooooooooboooa

0do0oo0oodooooobooodooooobobooooooooon (oo

o0 100)yooooooooooooooboooooooo

goodoooooobooooodoboouooouooooao

or r4d = dbr[f4], r6

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

ogoodoooboooboouoooooooooooobooooa

do0o0o0oodooooobooooooooobooooooaao

add rl = ~, r2

A2063 a sequence of binary-operator operator and

operands operandl and operand2 is illegal

gboobooobobobobb22000b00000000000Db00DbO
oo

goobobobboooooobbbiodoudbllor r3 = 4 5+, r6

U000b000bD00D0OD000or r3 = 4+5, r6

A2065 wrong operand syntax
goooooooooooboooooooooo
oddodooooboooboouoodoooouooooooooooao
gooooooooooooooooooooboboooon A200000
A20700 000000

A-64 0000000000000 A-11



intel.

A2066 missing operator [possibly intended binary +/-
taken as unary]

gogooobooooooobooooobobboooobooboboa
ggd 2*-3 5

gooobooboboobgg2* 3-5

0000000000000 0O000o00oooooooo
O0add rl = r2 r3

gogobobobobooooobbbDadd r1 = r2, r3

A2067 incorrect tag usage: tag [might need to use
label instead]

gooobooboboboboobooboobooboonooo

A2068 value of operand operand number for element is
not available when needed

0000000000000 ooooooobobooooASsoooooo
godboooooooouoon

000000 0dooooobooooooooobooooooaao

.skip L1-12

Ll: data8 1
L2:

A2069 illegal operand combination for element
gdboooboodoouoooooooooooooboooooooog
godoooboodoouooooooouooboooooooooooa
godoooboodoouooooooouooboooooooooooa
000000 0oooooobooooooooon

A2070 illegal operand operand for element

gogobobboobooooobobobboooobbbooooo

A-64 0000000000000



A2072 invalid section attribute: attribute

gboooboobobobobbooboobooboobooboobooon
gooboboobbooogdoMMpobobbooogoobbbiooUuadwldxld
g stoooonon

A2073 more than one comdat section flag defined:
flag

comdat U0 OO000OO00000000 comdat0 0001000000003

goooooUOpO0sOed00d yOOOOoOoooooooooooooo

goooao

A2074 comdat flag is only applicable for comdat
section

U0 comdat UOOD0O0O0 comdat UOOOODDOOOOOODOOOO

A2075 comdat section flag not defined
comdat DO O0OO00O0ONO0OO0 comdat DOOOO00OOOOOOOOOOONO
gooooooobototpbsOeddd0 yOOouooooooooooo
goooooooo

A2076 comdat section section associative symbol is
not defined

comdat O ODOOOO0OO0OOO0O 100O0DO0000O0OLODOO0OOOn
gogn

A2077 invalid section type: type

0000000000000 0000000O000000000o000
progbitsd nobitsd comdatd 000 noted OO0

A2078 absolute sections section [address to address]
and section [starting at address] overlap

gbooobo200000000000000000

A2079 absolute section section [starting at address]
exceeds the 64-bit limit by value

640000000000 DO0ODOO0O0OODOO0On

gooooooobgooboo
gbooooboooboobobboobooboobooo

A-64 0000000000000 A-13
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A2080 relocatable expression for element requires
-p32 or -M 1lp32 command-line options

pgooooooouooooooooooboooboooooooooobooo
pgooooooooooooooooo3gooboboooooooouooo
oooooon

A2081 nobits section section cannot be written to

OO0 nobitsUOOO0O0OO0OO0O0O0OOOOOO0OnobitsO0O0OOOOOO
gooo0o0oo0oooooooobooobooboboo0Onobits0oon
O0o0o00oo0doodo0ooo0oododD proghits O oong

.skipOO0O0OO0O0O0ODO0O0OO0DOooOooObOO0OOOoO0oooOoooOoooooaoo
oo

A2082 nobits section section contains data

nobit

st ooooooobooboboooo
sd0O 00000000000 progbits

0o0oobO .skipdOO0O0O0OO0O0DLOO0ODOOODOODOODOOODOn
gogd

o
0o
(|
o
(|
(|
o
o
(|
o
o
(|

A2083 integer constant token does not fit in number
bits: token

gbooboobobbooboobuoobooboobooboobooDbo

A2084 integer number does not fit in number bits:
number

000000 doooooooooooooobooooooooooooa

agoooo

A2086 alignment request is too big: alignment

000000000021 00000000000

A2087 alignment request is not a power of 2:
alignment

ggbooboooodz2goboobooooooooo

A-64 0000000000000



A2088 symbol symbol is undefined

oddodooooboooboouoodoooouooooooooooao

pgooooooooouoooooooboboboobobooooooobooooboo

goooo0oooouooooooboobobobouoboboooooooooon

A2089 illegal global declaration of assigned symbol:
symbol

pgooooooooouoooooooboboboobobooooooobooooboo

oodoooooboodoouoonod ==o00dboobooooooon

gddodoooobooooodobooooooooooao

B =28

.global B

A2090 assigned/equated symbol symbol cannot be used

in statement
pgooooooooouoooooooboboboobobooooooobooooboo
gooo
gddodoooobooooodobooooooooooao

A2091 symbol symbol is undefined

gooobooobooboboo

A2092 symbol size of symbol exceeds 32-bit word size

gogobobobboooddbedoobbboooooboobooo

A2093 symbol symbol is already bound as binding
0000000000000 ooobooooooooood
goddooooooooooooogo

A-64 0000000000000 A-15
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A2094 symbol size of symbol is already set to size

gbooboobobbooboobuoobooboobooboobooDbo
gooobooobo

A2095 symbol type of symbol is already set to type
oddodooodoobooobooooodooooooooooooooao
ooooooooao

A2096 type is an illegal type for symbol symbol

Ooooooodobooododdn (énotypell @objectd OO O
@function) OO OO

A2097 instruction cannot be predicated

gbooboobobooboobuooboobooobooob0oooboooo
ooooog

A2098 there is no template for this combination of
instructions in a bundle

gbooboobobboboobooboobon
ood

od
Ood
od
Ood
Ood
Ood
od
Ood
od
od

A2100 one and only one operand must follow an
assignment/equation sign

goboobobooooooooboo1i1oobbbbbooooooobbboooooboo

A2101 invalid section name: section
O00000d0odoboooo0odonodon .secalias0O00oooon
oddodooodooboooboooooodooooooooooooooao
oooooood
gdbooooodoodoobooooouooboooooooooooa
oddoooooooooboooooooooad

A2103 symbol symbol is already defined as a section

A-64 0000000000000



A2104 invalid operand immediate value: value

gboooboobobobobbo0obo0obo0obuoboooboOoDmiA-64
oooooooooooooooooooooooooooonoooooo
ud

gooobooobobbooboobooboboooboobo

fetchadd4.acqg r3 = [r4], 7

A2105 this relocatable expression does not fit in
number bits

gboobooobobbooboobooboboooboobo
oooooooooooooooooooooooooonn
oo

[T 7A-64

g
gbooooo

A2107 requested register stack frame size size
exceeds register stack limit Iimit

oddodooooboooooooooooooooesnonoooooao
pgoooooooouooooooboooobouobobooooooooooboon
pgooooooooooooooo

A2108 input stack register cannot exceed inxx

U000b00b0b0O0bU00Db0 =000000
U0 allocOOD0O0O0O .register 00000000

A2109 local stack register cannot exceed locxx

Uo0o0oboo0obobbo0obi0o0buo0oOn =«
00000 allocODOOODO .registertdQd

A2110 output stack register cannot exceed outxx

goobobobbooooobbbooooobbibildUl =000nonoo
000000000000 allocO0OODOO .register00000O00O0O0
googooog

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

gbooobooboobobosoboooboobooobon
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A2112 The requested number of rotating-registers
number is larger than the register stack frame
size number

OoOono
OoOono
OoOono
OoOono
OoOono
OoOono
OoOono
OoOono
OoOono
OoOono
OoOono
OoOono
OoOono
OO
oo
OO
OO
oo
OO
OO

A2113 Loop dependency is detected in equate
expression for symbol symbol

gbooboobobboboobooboobon
gboooog

goobobbooooooobboooobobobogo

oo ogd
oo Ood
oo ogd
O Ood
O Od
O Ood
O Oogd
O Od
O Oogd
O Ood

A2114 invalid operand type: symbol

gboobooboboobooboobooooo

A2115 stop (;;) for empty instruction group

gogobooboboooooobooooobobbboooouobbboooogn
goooooo

goooboobobooboobooboboooboobo

add rl=r2,r3

A2116 bundle content contradicts template request

gbooboobobbooboobuoobooboobooboobooDbo
ooooboobobooboobooboooobooobuooboo
gboooog

gogno gboobobobobboobooobgn

{ .o
.mii
nop.m '0"'
nop.f '2"
nop.i '1'

}
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A2117 same register type register [register] cannot
be used for both destinations

gogoboboboo2000bbbooooobobbooooon

A2118 cannot use the same registers for base and
destination in the post-increment form form of
the load instruction

goooo0oooouooooooboobobobouoboboooooooooon
oddodooooboooboouoodoooouooooooooooao
oddodooooooobooo

1d8 r9 = [r9], r4

A2121 alias name name[number] is not defined in

.rotX directive

U0 .rotrD .rotf0 000 .rotp U0 0O0O0OOOODOOODOOODOODO
googooooboo

A2122 constant integer string does not conform to
style/radix style

000000000000 000000 .radixO0000O0O0OO0OOOOO
doobooooooooooooood

A2124 previous procedure is not yet ended
godoooooboooooooooouooboooooooooooa
00000 .endp 000000000 OOOOOOOOOOOOOODODOO
aoon

A2126 there is an open procedure in section: section
ooddo0ooooboodooooobodo0bo0on.endpdog
goddoooooooooooooooooobooooa

A2128 line entry is valid only in type section

gboobooobobbobbooboobooboboobooboobon
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A2129 offset operand for element must be greater or
equal to current location counter

gogobooboboooooobooooobobbboooouobbboooogn
gooooood

oddodooodobooooodobooooooooooao
L:

.skip 5
.org L

A2130 somewhere, symbol symbol is equated to an
incompatible type

OddodoodobooooodoooooooooooooooIAsSOO
oddodooodobooooodobooooooooooooooooon
pgooooooououoooooooooboooboooooooooobooo
oddodooodobooooodobooooooooooao

B == r5

global B

A2131 equation of symbol symbol is based on

undefined symbol symbol

gboobooboboob1i10b0o0oboobobobobIASsoboon
ooooog

A2132 illegal register value number
gooo0o0o0o0ooooooooboooboooboobooooooooooo
goooooo

3

3 reference symbol symbol is not defined in the
current section

gbooboobobobobooboobooboobooobooobooon

A2134 element is supported for COFF32 object file
format only

gb0odbOdcorr320000000000O00O00OOO0ODOOODOODODO
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A2135 there is no open debug function

ef000 .In0000000000O0000O0.pf0000OO0O0OO0OOO
godoooooboooooooooouooboooooooooooa
Dooo0mA-4 0000000o00oooooooooodoooogan
A2136 symbol symbol does not match the current debug

function

gogoboboobboooooboobboooobobobbooooobbbooogn

A2137 previous debug function is not yet ended
000 .pfd00000000000000 .pf0000O000O0O0O0
Oddodooooboooboouoooon .et000oooooooa
oddodooooboooooooooad

A2138 two debug directives pointing to the same

instruction

An00000000DQ0O00CDOODOOODOO0ODOO0ObO0Ob0O00bO 2000
0. .n00000000000O000DO0O0O0OO

A2139 there is an open debug function in section
section

oo
A2140 source file is not defined
oddodooooboooboouoodoooouooooooooooao
O00dodoooooo .. filed00d000ooooooboooOoOooooon
ooooooooo
A2141 unwind directive cannot be placed in the

location

A2142 unwind directive directive is not within a
function

gbooobooboobobboobboobo0obOo0ob0o0id .procd O
gooooooboboo oboooooooobo
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A2143 tag operand tag in the unwind directive is not
defined within the current region

godoooboodoouooooooouooboooooooooooa
oo ((oboooooooouooooH)yooooooooo
aoon

A2144 unwind directive points outside the current

region

goooboog (oogo

5 the first unwind directive must point to the
procedure procedure entry point

.proc foo
.prologue 0x1, rl

nop 0

foo::
.endp

0000 foo:: 0000 .prologue OO0

A2146 unwind directive interrupts uncompleted set of
spill instructions

U0 .save0O0O0OO0O0OOOO0ODODODOOOOOODODODOOOODOODOOO
gboobooboboboboobuooboobooboobooo

A2148 directive directive with no spill is invalid

gogobooboboooooobooooobobbboooouobbboooogn
goonoo
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A2149 duplicate spill of the same register type
register is invalid

ggoboboobobooooooobobbooooobob1100d

o
|
o
o
o
o
o
o
o

A2150 unwind directive directive is already
specified in the current procedure

gogobobobbooooobobboooobobobooooobbbooa

A2152 explicit empty bundle is illegal

gboobooobobobobboob10cboboobo0obooboooo
go

A2153 no type registers are allowed within current
register stack frame

gboobooobobobobbooboobooboobooboobooDa
googono

A2154 vral directive dirname is not within a
function

oododoooobo (vrahOOOOoOoooooOoooooooooono

goooooooooo

A2173 both destination fp registers refer to the
same register bank

gddodooooboooooOlgoooooooooooooooo 1
goooooooouooooooooboobouobobooboooooog
A2180 register register dependency violation with
line
oddodooooboooboouoodoooouooooooooooao
goooooooooooooooooo2000boooooooooon
O GHoouoooad
A2181 instruction must be position in an instruction
group
gooooooooooooIlASstooooooouoboooooooooog
pgooooooooouoooooooboboboobobooooooobooooboo
gooo
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A2186 statement element is not allowed after
statement element statement

gogobobbobooooobobobboooobbobooooon

goooboobobooboobooboboooboobo

foo: .radix C

A2187 alias for symbol type "symbol name" is already
defined

gogobooboboooooobooooobobbboooouobbboooogn

A2192 symbol name used in @fptr operator must be a
function

efprt 0O O0OO0O0OODODOOOO0OODODOOOO0O0OODODOO

A2194 the directive: directive is not supported in
this configuration

0000000000000 oooooono IASstooooooooooad
gooooooooboooboouoooobooouooooo 3gooon
ogoooooooooooooooon

A2197 Radix stack underflow

000000 doooooooooooooobooooooooooooa
ogoooooogoao

A2198 operand no. number: relocation's addend

doesn't fit in size bits

gbooboobobbooboobuoobooboobooboobooDbo
oooobon

9 privileged instruction instruction rejected

gboobooooboobooboobobooonog
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A2200 line group size value exceeds 32 bits word
size or less than actual size

LEFUO00ooboo3gooboooooooboboboH)ooooboobooo

A2201 Global label cannot begin with dot
ogdododoooooboooo "."ooo00oouooooooobooodgao
oddodooooboooboouoodoooouooooooooooao
godoooooboooooooooouoooooooooa

A2202 Division by zero
gddodooooboooboouoooooooooooan

A2203 invalid register type for register range

operand

goooboooboboboboboobooobooboobobooobuoobo
gboobooobobobobboobooboobooooboobooDbo
goo

A2205 virtual register has already been defined

gogobobobooooooobboooobobbod .vreg.vardgd
go0o0b0o0obDd .vreg.undef 0000000000 O0ODOOOO

A2207 inconsistent request for allocation of even/
odd floating point registers

gogoboboobooooooobboooobobooooob/obobbooo
goooboooboboboboobon
gogoboboboboooooobobbooooobobbooooon

.vreg.var @float, vip

fand vfp = £8,f9

(p2) ldfps vip, f4 = [r3] // vip should be odd
(p2) ldfps vfp, £5
for £12 = vfp, fl2

[r4] //vEp should be even
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A2208 an ambiguity in register bank setting

00o00bo0obOo0obOo200 .pankd 0000000 O0ODOODOOO
oooooooo

A2209 temporary label can not be aliased

0000b00bOo0bOoboOonDg .elias0000000ODO0OODO

A2210 More than one template selection directive for
current bundle

godoooood200do0oboo0oouooboooooooonoooa
000000 0ooooooooooooooobooooooao
A2211 Template selection directive allowed only as

first statement in explicit bundle

gogbobooboooooooooooooobooboooooooo {"oobo
googooo

A2212 Symbol symbol name was not defined location

gobobobobobooooobobobbuoooobobobooooooboo

A2213 feature has different syntax in COFF32 object
file format

000000000000 oooobobooooooooooooo
ooooooonA-4 0000o0o0oooooooooooodoon
og

A2214 The right-hand expression of the assignment

contains forward reference

gogoooboboobooooooboobobbooobobobboogoa
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A2215 Somewhere, symbol assignment symbol is
assigned to expression that contains forward
reference to symbol undefined symbol

gboooboobobobobbooboobooboobooboobooon

A2216 Missing the right-hand operand of the
assignment

gogogbobobooooobobboooobobooooobbbooon

A2217 Symbol symbol name was not defined within
procedure

pgooooooooouoooooooboboboobobooooooobooooboo

goooooooooooooooooooooon

proc A

mov rl=r2

.endp

A

A2219 Invalid usage of an undefined symbol with

addend

gboobooobobbobbooboobooboboobooboobon

A2221 somewhere, symbol symbol is equated to a
value/offset offset out of positive size bit
range

oddodooooboooboouoodoooouooooooooooao

godoooooboooooooooouooboooooooooooa
oodoooooooooa
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A2222 symbol sym name is unknown, add alias is
ambiguous in vral mode

gobobobboboddd addd 200000000000 OOO0O0OODODO
gg3fobooooooobooooboboobbboooouobbboooogn
gooooboooboboog

gobobobbbooddblbeadaa b O0O0O0oonDbDbO0O00n adad

U000 adds U000 addl DO O0O0O0OOODOOOOOOO

gbooboobobbooboobuoobooboobooboobooDbo
addsU000D0O00ADOODOOOOODOODOOO®OOODOODO
Udb0vriOOooooODbOoooobbbooodublbadarlggom
vrlO roO 300000000000

add r6 = A, Vrl

A Z=
gboobooboobobooboobooboo
adds r6 = A, Vrl

god

A ==5
add r6 = A, Vrl

A2223 invalid syntax of Register File operand
godooooodooooooooooooobooog

gboobooboobobooboobooboo

mov dbr=r5

gogobooobobooogon

mov dbr[r6]=r5

A2225 illegal instruction

goboboboboodla-e4000ogonoooo

A2226 illegal usage of register in RFP model
O0oo0o0oo00doouono wrfp000000O0O0O0O0O0OOO0OOOOO0O
0000000 Fe0O Fl1OOOUOODOOOOODOOOOOOOOOOOO
gooooobooobooooodoboonod (ELFe4 O O HOd
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gooogon

A.5

ﬂ_mﬁu
OO0
OOO
OOm
OO0
OOO
OOm
OO0
OOO;
OOO
OO0
OO w
ooS

unexpected usage of tag tag in element

A3100

gooobogooooboobooo

symbol is a symbol and also an alias name

A3102

Ood
Ood
Ood
Ood
Ood
Ood
Ood
Ood
0od
Ood
Ood
0od
Ood
Ood
0od
Ood
Ood
O
Ood
Ood
0od
Ood
Ood
0od
Ood
Ood
0od
0od
Ood
0od
0od
Ood

register register dependency violation with

line

A3103

symbol name defined in a TLS section can't be

referenced this way

A3105

000400000000

OO
OO

dd1 000 secrel D0 OD0OO0ODOOODODOO

gogoboobobobooooooobobboooonooo

r3

addl r3 = @gprel (sym),

gboooboobobboobooboooo

@secrel (sym), r3

addl r3

symbol symbol is undefined

A3106

Ood

OoOdod
OoOod
OoOod
OoOod
OoOod
OoOod
OoOdod
OoOod
OoOod
OoOdod
OoOod
OoOod
OoOdod
OoOod
OoOod
OoOdod
OoOod
OoOod
OoOdod
OoOod
OoOod
OoOdod
OoOod
OoOod
OoOdod
OoOod
OoOod
OoOdod
OoOdod
OoOod
OoOdod
OoOdod
OoOod

A-29
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A3200 32-bit relocatable expression in element

gbooboobobooboobo0o 200b0o00boobOooboobo
ooooboobobooboon

A3201 alignment operand of symbol symbol is relation
than the size operand

COFF2 0 000000000 ouoonouoonoooooouooouoon

pgoooooooooooooboooobooobooooooooooboon

pgoooooooooooooboooobooobooooooooooboon

goooo

A3202 alignment is greater than 64, the section
alignment is restricted to 64

COFF20 0 0000000000000 00bOO0O00oO0obooouboOon

Dedb000000000O0O0O00000b0000sMdbOboooonononog

oddodooodooboooboooooooooooooooooooao

odoooooooooboooooooa

A3203 symbol symbol aliased to name does not appear

in the object file symbol table

O0000odo.aliasd0oooooogoad
O .globall .locall OO0 .weak OO

goooboobobooboonboo
goooboobooboobgon
gooobooboboboboobooboobooboo

A3204 integer number does not fit in number bits:
number

gooobooboobooboobooboooboobuooDbo

od
Ood
od
Ood
Ood

A3205 invalid operand immediate value: value

0b0ooboobOobboobo0obo0oboobooooboobiA-64
ooooooooooooooooooooooooooooooogog
oo

goboobooboboobobobooboboooboobo

fetchadd4.acqg r3 = [r4], 7
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A3300 .lcomm/.common directive for defined symbol
symbol is ignored

JdcommO OO .common 00000000000 0OO0O00OO0OOOOO0OO
goboooooboooooooooouooboooodooooooa
00000000000 oo00oodooooob0o00dodg .lcommO0O
O .comon 000000000000 O0OO0OOOOOOOOOODOOOOOO
goooooad

goooooooooooooon

L:

.size L,16

godooooobooooodgo

.lcomm L,16,n

.lcomm L,4,n
oddooooobooooouooooooooooooon

A3301 .common directive for symbol symbol overrides

the local common declaration

ogoooooboooboouoooooood (\leommdOooogg
(.common) 000000000 OOOOOOOO .commonOOOOOOOO
goooooooa

A3302 size setting for undefined symbol: symbol
Oo0do0oooooooooooonooun.sizeO00dooooooon
O00odooooboonodn .globalll .locall OO0 .weak OO
do0o0o00oooooooobooooooooboooa

A3303 dangerous use of a symbolic address [can

exceed number bits]

gogoooooogo EEN

oooooooooad oooooooooooa
oddodoooooboooboooooooooooooooooon
oddodoooooboooooooood

movl r2 = <address>

e JO0OOOUO0OOUODDDOOOOOODLODOOOODODDbDbOUOO
gogn

add r3
1d8 r4

@gprel (symbol) , gp
[r3]
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A3304 Reference to current location in assignment
directive may be incorrectly resolved when it
appears within open bundle

gboobooobobboboobuooboobon
gbooooobobooboobo

O Ood
O Od
O Ood
O Ood
O Od
O Ood
O Oogd
O Od
O Oogd
O Ood

gogoobobobooood

nop 5

A=S$+5

A3305 Bundle was closed to resolve current location
reference

Oddodooodobooododoomooooooooooboon (s

ooOo".yoooooooooooooboooooooooooOoIrAsOO

oddooooooooobooooooooad

godbooooodooooobooooooog

L::

nop.i 0

gboobooboboo™@obooobooboboooboobooboobo
gooobooboobobooobogoo

A3306 label is undefined label name

IASOO00D00000DbO00bO00bOobboOobDIASObDOoOonbOoOobooo

A3307 label is not defined in the current section
label_ name

IASO 0000000000000 00000000000I1ASOO0O0oOn
goooon
godoooboodoouoobooooouooboooooooooooa
gdoooboooouooooooon

A3308 annotation is ignored

IASsOO00D0O0O00OO0bo0ogooobobboobooboobooooon
ooooog
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A3309 branch target is specified for non-branch
instruction

Dbr.otarget O O00O0OO00O0OOO0O0OODOOOOO0O0ODODOOOOOO

A3310 branch target is not specified for branch
instruction

Dbr.otarget U0 O00O0OO00OO00OO0O0OODODOOOO0O0O0OODOOOO0OOO

A3311 vral directive is ignored. Use -X vral flag

gbooboobobobobboobooboobooboobooboobo
U0 xvralDOOODOOODOOODOOO

A3312 explicit usage of allocatable register
register

goooboolASobooobooobooboooog
googo

A3313 This predicate relationship is currently
ignored

000o0b0o0bO0obO00bOn .pred.rel0OO

A3401 .plabel directive is obsolete. This directive
is ignored

.plabel O 000000d0dooooobooooooooon

agoooo

OO
OO
|
|
OO

a
0
.proc foo

foo::

.plabel foo
.endp

goooboobobboobboobooboooboobooobooobo

.proc foo

gogobooboooooooo

foo, @function

A3403 virtual register has never been defined

.vreq.undef U0 O000000O0O0O0O0ODOO0O0OO0O0OOOOODO
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INlal.
[0

B

11
12

13
15
20

25

A-64 0000000000000

aS ) bogoooboobgobboboobooo
goooogoog

IASOO0O0nDoooon

IASsOO0nDoooOoboobooobgoooonoog
goooogoog

IASsOOgoooooobogooogon

ASO0doooooooooooooooog
goobobobD A00DDOOoOoooboobooogo
goooobooooogd

ASO0goooooooooooog

ASO0n0ooogoooooooonoooog
giggooooogod

IASsOO00DO0oooboooboboboobDon
ASsOoogoooboobogoobooo

IASsOO0n0oooooboobooobgoooonoog
goooogoog

IASsOO00nDooobooogoooonoboo

B-1



B-2
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INlal.
[] L[]

gbooobDlASOnooooon
gooooo

gboooooon
gopoooogod

goof
goobooboobooogoooooo

goog

A-64 0000000000000

o 1024000

00 4KB

0O 4GB

b 12800000000
gobooboogoon

gboooooboooDbo
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INlal.
[0

oooooo

oo

gooobooboobobooboobooboobuoobo
b (oooobooobogo)Ho

(alias)

gboobobooobooobooo

oooooooooooon

goooboobobobobboobboobooboobuoobo
gboooboobobobobboobbooboooboobuoobo
U000Db00bOobbDOb are6e 00ar.ecO000nogong
gooogo

ooooad

gbooobobobobooboobooboobo

ooooooo

gbooobobobobooboobooboobo

oooooooood

gobobooooobobbooobbbooooooobobooooo
gboooobgoog

ooooooo

gooobooboobobboobboobooboobuoobo
gooobooboobobboobbooboobooboobo
gooobooboobobboobbooboobooboobo
goooboobboboboobooboobLLObgoooo
gobooooobobboooobbbobbbbLLoobooon
gopoboboboboooooobbbooooobobobooooon
gopoboboboboooooobbbooooobobbouoooon
gopoboboboboooooobbobooooobobbooooon
gogpooboooooooooooooboo

oooao

3go0o0b01goooboogbboooooobob 1280000
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COFF
000000000000 bOObO0O0Odd (Common Object File Format)[
odooOoOoo0oooOooooobooooooo 104

ooooo

gobobbooboooboooobooooobooobooooobooo
DoooOMMX®DO0000000000000000000000000
obooobgo e4boobooboooboosgboo40b00OoOon
200000000000 )ybOoOoboOoboOg

ooooooo

gooobooooooobooooobo

GB
gooooo

oooooooooo
ggodoooooooooobbobbobobobooobbbbbbbbbn
goon

IA-32
goboboobboooob 200bbog 320000o0bo0bo0oon
goono dasadooo

1A-32000000
Pentium®0 0 O Pentum Pro0 000 0000000000000 DOO00

1A-64
bbb ed4000n0bbb0ooooobIA3200000000000
el bboooooobobbooonoboo
oo0o0oooOooooao

000000 eaxl ebcl ecxd edxl] ebpll espll esill 00O 0O edi OO
goooooooa

oad
gogoboboboobooooooobobboooobboboooooooHg

ooo -2 A-64 0000000000000
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oooood

IA-e4000000000DO0ODOO0ODOOO0DODOObOOODbOOnOO
gbooboooboboboobboobooboob0o 1oboobooo
gboobooobobooboobbooboo10bobboobboobooo
gboooboooboobobboobbooboobooo

gobobooobooobobboooobooobooobbooooboo
googon

gogobooboboooooobb gpyubbbuooooobobobooobo

goooooboboboobbobobooobbbbbbbooobobbn

gogoboboboooooboboood ppboooo20b0b0o0ooon

gooboobbobbodooogo22b0b0000ooboooooboobooo
ooooog apy

gooboboboooooooobboooboobbooog e4a0dnboobo
pPoOgoooobobooooobobbooooooboobooooooboobooboare
gogoboboboooooobobbood

oo0ooooOoOoooooo
gogooooooobobbbbbobododoooboooooon
godobobobboooooobbobooooobbboooobon

IP
gogooboooogd

PO000O0O0OOOOOOO

0000000000000 0000000000000000000
00000000000000000000000000000000
00000000 (PC)00000IA64 00000000000000
O@p)O0000000

ISA

gogoboboboooooobobbood

KB
gooooo

oooooooooao

gogoooooooboobbbobobbbbboooobbbbobbn
gad
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oooooooon

MB

nop

goooooobobobboooooogo (bbbooooooooo
DLLHYOOOODOOODOOOOODbO 1000b000b0o0obooobobo
gbooboobobooboobuoobolrooob pLLobgooo
goooobgon

gooooo

goboboooobbobooooboooooboobobuooooooboobog
gogoobobooooouoobooooon

OMF

ogoooobboodooooobbD (Object Module Format)U [ [
gogoboboooooooobotooouobbbOCOFFUOLOOMEFD 10
gogoooo

oooooooooooao

goobobbobooodite4 UL 1 0DOOO0O0O0ODLODDLDOOOOODLODOO
gogobobbobdpoddobb100bobbooog

ooooooooao

goobobooboboooooobobbuooooobbooooobooboobo

ooooooooao

10gboooobooboooobooboobobooboboboo(bo
goooogo)d

gooooao

gogodooooooooooooobobobobbbbbooooobnb
gogobobboboooooobobboooobbbooooon

gooooooooobbobbbooobobobobobbbbbbbbbbn
gogpoboooosooooboboogod

ggno

goon
gogoooood
gogoooood
gooobooobo
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oooao
goooboooboobooboo

oooood

gobboooobbooobbooobooboboooobobooooboo
U0oooo0obo0obobbo0obbo0bO0O0D .global OO0 .weak
gboooboooboobgn

oooao

gogobobobooooobobbooobbboooobbbooo 1o
goooooood
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[0

O O
#line 0 O
#line line-no "file-name", 5-9
#line line-no, 5-9
.auto0dooooono,4-3
JbankOOOO0O0O ,5-15
default 0O oOooo,4-3
.explicitOOOGQOOGQOGA ,4-3
.mem.offset 00O ,4-5
.pred.red 00 ,4-5
.pred.target 00O ,5-13
.reg.val 0O ,4-5
secaias 0 O OO OQO0O ,5-7
reg.allocatable 1 0 O O O OO ,5-11
regfamily OO OO OO0 |, 5-12
.vreg.safe_across_calls DO O OO OO ,5-11
regunder 1 0O QO QOO0 ,5-12
yregvar OO0 OO OO ,5-11
@filename, 5-9
@filepath, 5-9
@line, 5-9

0d

12800000 ,5-4
e400000onoooDOd,s-3

A

ABI, 3-5

cmp 0 ,4-6
Code View, 3-6
COFF, 000 -2

goooog,s3
goooo,3-2

F

fclass O O , 4-6

A-64 0000000000000

fcmp O O , 4-6
GP, 3-5
IA-32, 000 -2

IA-32001A-640 0000000000, 5-5

IA-e40000000,2-1,000 -3
oooooooooooooa,s-3
ooOooooooono,s-1

instenc 0 O , 5-5

IpO0O0O -3
Oo00ooOoooo.,o00 -3

ISA, 000 -3

J

jmpe 00 O
jmpe.abs, 5-5
jmpe.IA reg, 5-5
jmpe.next, 5-5

1I;8 00 ,4-11

xtex 00 ,4-6,4-7,4-8,4-9
!\:p, 00O -4

g/m 000 -4

II;bel, 35

Jbrtaget 0 O , 5-13

on-1



S O
st8 00 ,4-11 oooao,4-5
oooooo,4-1,4-5
T 00000000000 ,000 -2
thit 0 0 , 4-6
O
U ooo
0ad,A-2
IX, 3- ’
UNIX, 3-5 ooooo, A6
v 0
Vral, 3-6, 5-1
ral, 3-6, 5-10 0o0o0on
W -a, 3-6
-d, 3-6, 5-8
Windows* NT* 320 00 jmpe OO , 5-5 -E, 3-4
-e, 3-4
X -F, 3-2
-X explicit, 4-2 -H, 3-1
-h, 3-1
1,32
I:l -M byte_order, 3-3
booooon M ilp_model, 3-3
1A-32, 000 -2 -N close_fcalls, 3-4
1A-64,2-1, 000 -2 N pi, 3-3
ooooo,0oo -1 N o, 3-1
ooooo Nus. 3-6
00,000 -1 ngz
oooo,0oo -5 .33
0o.,o000 -4 -p 32, 3-4
00,000 -2 S 39
000000000, 41 V32
0ooooo,s-3 .32
oooooo

pPoOoogoog.,ooo -3
gooooogod

-W warning_level, 3-4
-X explicit, 3-5

-X vral, 3-6
oooo,2-1
o000 ,000 -1 |:|
ooooooo,4-5
ooooog,s-3 oo0o0ooooooo,s-10
wdo00ooog,s4 ooooooooao,s-5s
oooono,s-3
o0, cC-1
0oo -2 A-e4 0000000000000
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[

goooobooo,s3-1
goo,3-6,5-8
goooboo,ooo -4

H

ggoooooooo ,gdgo -2
gogoooooood ,3-s

H

goooobooo,A-31
goono,s4

[

oooood
.ua, 5-4
instenc O O , 5-5

[

goo,s54

H

ooooo,4-1
oad
#line, 5-8
0 ,5-8
ooooooo ,4-4
ooooooo
oodag, A6
od,A-29
oooooo,A-3
od, A2
goooooo,s-10
ooono
oo,ooo0 -4
ooooo.,o0o00 -2
od,o0o -5
ooooo
od,c-1

A-64 0000000000000

[

gooobgooobon ,4-3
good,4-1,44,45 000 -5

H

gooooooog,c-
goooo.,b0od -4
gooooooooon ,s-4,5-7
gooooo.,bod -1

H

ugd,s4

[

oooobgoooonboog,A3
oo ,4-2
.br.target, 5-13

[

ogoooooo,ooo -2

#line, 5-8
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