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namespace dooooooooooon
self ogooooon
descendant-or-self Ooodooooooooon
ancestor-or-self goodooooooooon

0 23: XPath 1.00 00000000

2.3.1 XMLOOO

XMLOOOOOOoboooboooooobobo XMLOODODooobooboooo
oboobooboobooboobobbobuoobobboboooboXMLOoooonog
obooooooooXMLOODOoooOoooobooobouoobooboobooo

XMLOODOODOOoDOooODTDOODO XMLOODOOOOOOooOoooboobooo
ooooooobobo XMLOODODOOXMLODODODOODOOooOOoooooooDTDO
DoogoXMLOOO DITDODOOODOOOO0OOO0DbOO0bObOOoo0bOOo0oobooobooo
gbobbuooooobobuoooobboboooooooo

XMLOOOOOoOooo XMLogoooooooooobobooobooooobo XML
ooooboobooooboobooboobooboboooXMLOooooboonboga
gbodbboobuogobogbobodbbodbbodoobobooobooboon
gobbouogobboboogbooo

oooo XMLOOODOOoOOoOoO

e expat|exp]
e XP|[Cla]
e Xerces Java[Xer]

e libxml[lib]
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expat 0 COOODOOODOO XMLOOOOOODODOODODOODODOOODOODOODO

gobobobobobooooboobobobbbbooobbbobbbooooooooooooon
OO00D000D0 SAXOOQOOODOOOODOOOb0ODOODD Xerces O Apache.org O 0O
OXMLOOODODODOODOODOOOOO XMLOOOODODOODOODOOO Xerces O
O0O000oO0b0O00oOo0ooboobboOoSAXgboMbo 200000OoboOoooOoo
gobobogooboobooodan

2.3.2 DOM

DOM(Document Object Model)[ABCT]ODOW3COOOODOODOOO XMLOOOO
O0O0000oboooboboobobooboooboooowscooo bpoMooonooooog
OO000IbLOO0O0O0ODOO0DO0O0O0ODO0OOOoOooOOoooboOoMOObDOODOoOoDO
gogiligg3tubboubbboboboboboobgboooboobbbuououooooa
oooboMOOOOO XMLOODOODDOOODOO

bDoOMUOOXMLOODOOOODOOOODOODOODOOooooooboMObooooooOo
XpathOOODODODODODUODODODODODUOUOUOODODUo0o0oUo0oooooodUoUoUgUuUuUgo
goddotoboobbboooooooooobobbboooooooobbboooo
Oo0obooboooboboooboboooboboMUObOObOODOoUobOobOoboOoDO
O0000000000D000 240 DOM Level 100000000 OODODOOODOO
O0O0000NoedeOODOUODODOODDODODDOODDODODOODODOODODODDODUODOODO
Element 0000 O000O00ODOMOOOOOODODOODOOOOOODOODO Document
000000000000 000 Attr000000D0OD00O0D00O0O0O

—_aur_]
< —| DocumentFragment |

—| Processinglinstruction |

CDATASection |

CharacterData

O 24: DOM Level 100000000 ODOO

DOMO XMLOOOOOOOOO boMbOOooDooooboMOboooooooooo
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OOoooooboo XMLOOODO  boMOOOoooooooooo XMLOOOOODOOO
gboboggbbogbuogobuoggbooobobuoobbobobuoobooooboo
gbogbobuodbbodbuoobbuoobobboobboboooboobbooon
OXMLOOOOOODOOoObOOoOoboooooboooobooo

2.3.3 SAX

SAX(Simple API for XML)[SAX]0000000000000000000000OSAX
0XMLOOOOOOOOOOODOO0O0O00O000SAXOOODOOOOO0D0O0000
00000O0OXMLOOOOOOOOOO0O0000O00000000000000000
00000000000000000000000000000000 XMLOOOOO
0oo

<?xm version="1.0"7?>
<sanpl e> start El ement
<sax> start El ement
Sinple APl for XM ——| characters
</ sax> » | endEl erment
</ sanpl e> » | endEl enment

O 2.5: SAXOOO XMLODOOOO

SAXOOXMLOOOOOOOOOOOOOOODOOODOODOoOooOooDobOoDo
Oo0oXMLOOODOOOOoOooooboobooooobooobobooooobooog
gobooo

2.3.4 XPathOODOOO

XpathOODOODOOODOODODODOOOD XPathOODOOOOOOOXPathOOOOO
OXSLTOOoOooooooooboobooXpathOOOOOOOOOOOOOoOooooOog
XSLToooooooooooooboboooo

OOobDOoooXMLOODOOOOOoOOooOoDboMOODOOOOXPathOOOOOOO
OO0O00oOoboOooooboboMODUOODO0OO0ODOO0OU0ODOUODOO0ODO0O0OODODXPath
OOobooooboboooooooboMbOoboooooDO XPathOOOQOOoooQd
00000 PythonOOOOOOOODODO 4Suite[fFou|] 0000000
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30 Uouuuudddnnnnnn
HRERERERE

3.1 U0ogoooobooobooonn

gbouogobodgbbgbuoguobooobobboobobuogoboobbon
gbogbobouoobbuogboobbodobooboobuoobooboboobbon
gooobdad
OoboooopCOO0OO0O0ODOODOOOODOOODOODOODOODODOODO
gbobouogboogbbobooobbuooobbuooobboobbuobobooboon
gbboboogbbbooobbo
gbuogoboggbobuogbbodbuooobuoobobooboooboobbad
gbogbobodbbobooboboobuoobboboobbodgbooboboobbon
gbobogudooogbuogbbogbuooooboobboobooobooboban
gogobbbbbbbtbotbouoddddgiiodooooodooooooooooon
gobobuogogobood
gbubogboobbuogbobuoobobobuoobbooboobboobbod
gobogobuboobuogbbuogbboobboobboobooobuooboobn
gbobbuoogbbbuooobbbbooooobooo
gbhuogobooobobuogbbodbuoobbobuoobboobooboobbad
gbobbooogobbbodoooobbboooobbbooooobbbobooobb
gboogobuogbbogbbooobobuodgbbodboooooooboobobon
gbobobooooboo
gouodbboobuogbuogbooobuoobooobboobuooboboooban
gbogbobodbbobboobbooboooobuoooobooboboobbon
gboobobooooobooo
000000000000 DOODO0O0UOoOOD (Optimizer) JOOOOODOOOOO
gooboodbbobggbuogoobbogobbooobuoogobuoobboobobon
gboobogogbbuoobbuodboobooobuodobboboobbooboon
goobogogoboolibugboobuogbobuogbbodgbboobbooboon
gbogbobodbbouoboboobuoobboobuoooobooboboobbon
gobbuoogobbobuooooboboo
gbudbbooboobuogbobobobooboobbooobuoobbobbod
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C source code j

L optimizer
frontend /
_______________ Vo
:\ » analyzer
.............. ‘
backend
translator
\ 4
Cassembler codej

U 31:0000dbbbuooogbboouogognbn

gboogobodbbgobogbbooboooooobogbooobooboboan
gbbogbobodbuoobboobooobuoobobbbooboboboboobbon
gbobboooobbboooboboogobobobuooboboboogoobooo

3.2 UOO0OO0OOOoooobooon

gbuboggbugbobobboobboobuoobboooboooboobbod
000 (0000000000oo0)0oo0o0oo00oooooooboooooboOo
gbogbobodbuogbobuooboobobbbooobuooboboboboobbon
googobuogbbodbobuoguobodgbboboobuoooooboobobon
gbbbuooogbbbuoooobbboooon

3.2.1 0O0O0OO

0000 (IR: Intermediate Representation) 00 0000000000000 0000O
O00ooO0O0ooooOoooOoOo0oooOoboOoOOoOooOoOO0bOoOOoOboOOOOBboOO
O000oo0O0oooOo0O0oooOoOo0oooO00Oo0O00o0ooOO000O0b0O0O0b0oOO0OO
O00ooO0O0ooooO0oooooOo0ooOoOoOoOoooOoOO0obooOoOoOobooOoOOOBboOO
O0000000000000000000

OOooooO0oO0ooooooooOoo0oooOoOooooOoOoOooobooOoOoOooooOoOoOooboo
O00o0o0O0O000O0000ooOb0O0000b00bo0o000booOo0O00b0oO00O00Bb0O0O
O0000o0oo0o0o0ooO0oooooOoOooOoO0Ob0O0oOO0ObOO0ObOOO0OOOO00O0BbOO0
O00o0oO0O00o0O0000ooOo0o0o00o0booOo0O00ooO0000b0O0b0O00O00BbOO
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gobooo
goubbdodbiggbbodgobooobboo1iooggbooogbooboon

gbogboobuogobuoobbooboobobboooobuooboboobbon

gboboboooobbbogoboboogobobbuoobobobooogoobooo

( source code )

frontend ; —
;
AST n .." ( IR (optimized 1) )

R ( IR (optimized 2) )
backend o K
(optimized) .

0320000 (R)ODODOOOOOOOODOOO

gbudbboobogbuoobooboboobooobboobuoobbobbad
gbobogobobbogbogobobobuoobooboobbuoooobbooboon
gboogbobuogbbbooobuodobboobbobobbuoobooboobbon
gboogobodgbodbboobuogboogbbogboboboboobooooan
gbobboogobbboogbbboooobbobuooobbboooon

3.22 0U0O0O0OO0OO0OOOOOOOOO0

gbouogbboobodgboogbuoobboobuooboonooobuooobbad
gbuogbobodbuodbboobduoboobbooboobboobuoobobogan
gbobbuooggbbobuooouobobooooboboooobobboooooobooo

gbuoodgboogbudgbbobobuoobboobbuodobbooboobobbod
gbobobooogobobbooooboboboooobobobbooooobbobboooon
gbobbooogbobbbduooobbbooooobboooooobbooooon
gbouogoboobobogbuogbboobooboobbooboobboooban
gbbboogobbboogbbboooobbobuooobbboooon

gobobobbobobooboobobobbbooobooouudooooooooooooon
gboobogboobbugboobboobobbooobuoobooboboobbon
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O00ooO0O0ooooOoooooboooooooboOoOooooooOoOoOoOobooOooOOoOoboo
O00ooO0O00oO0O00b0O0o0O000O00O0O00000O00000OO0OOO000O0BDOO
O0000000ooOoO0000000O0oooOooO0O00000O0bObOoOOO0O00
00000000000 APIOODOO0O0OODIDL(Interface Definition Language) O
O0o00O00000000000 APIDOOOOOOOOOOOO0OOOIDLOOBOOO
ooboOooODooOoOOOOOOODOODOMO JavaOOOOOODO JavaODOOODO JDOM
O0000000O0O0O0000000000O0O0

3.23 UUObOOOoooooobooooo

gbuogbboobodgbooogbuoogbbuogbuoooboooooboooban
gboogbuogbbuoobobuobbbuoobbuodbboougboooboboon
gooooobbobbbbobobbobotboddddduudooooooooooooon
gogbobuobuoooboboboboooboooboooogboooboboboon
gboobooooobooo

gbuogbobodbooobuoobbooobobboobbboobboobbod
gobobooggobobboooooboboboooooobboooobbbooooon
gbogobuogbboobobuodgbbogbbboobbuoobooobobboo
gboboguodbgbbggbuogobuoobbuoboobuoouoboobboobobon
gbbboodgobbbooobbboogbobbbuoobbbooooboo

3.3 Uooooooobooobooon

gbhuogobogobuogobogoboooboogboboobooooboobon
OO0O00000SUIFOCFLOOpenJITO 30000000000 ODO0OODOOOOODO
oOoSUlFO0O0O000o00ooooboouoooobobocrLOboobbooboooboo
OpenJITOOOOODOODODOODOOOOODOOOODODO

3.3.1 SUIF

SUIF (Stanford University Intermediate Format)[Gro] 000000000000 OO
0000000000000 0O000DOO0o0Db0o0bODooDODoOoDDbOOoDoC++0000
O0000o0obobobooboobobooobooooosvulrbooooboooobooog
O0O0000ooooosSulFo0nooonoooooooboonooDo

e DI UOOODLDLODOUOODLDODO

SulFO00000booooobooobooboooboooobboooooooogoo
gbbogubboodgobbuoogbobbouooobboooobboobobog

16



OOoo00oboboooobobobooooosUlrFoobooooooooboooDo
OO0000bOOoooOoSulFooooo APIDODOOOOODOODOODO

e JOIUOOOODLDDOOOO

gbgbogogbobuogbouobooooouonobobobogbobanoon
gbbouoobboobuodgbbbooobbbuooobbooooboboo
OO00o00b00obO0oboobooobooosSulFoooooobobooooooooo
gbbouooobbbooooobbboooobobog

e JUUOOOOOWO

sulFO0ooo0oobbobo0oobbouoboobbooobboooooooboooo
OO0000Db00o00b0o0bo0o0b0b00obodbOHeofDOODOOODOOODO
OO000000Db000O0b0o0o0O0boobOob0ob0ObOU0bObOO0DbD0ODbObOUHoof
OSulF0dooooooboobooboooboooooooooosulFgoonon
OO000D00OD0O HoofOUDOODOODOODOO

SUIFOO 19940000000 SUIF10 1990000000 SUIF200000SUIF1
OOoboooooo13os0b000obooooooooosuIF20oooooooonoog
SulFO000oo00ogooooobooboooboobooooboboboo

3.3.2 CFL

CFL(Compiler Framework Library for Embedded Systems)[0 0 0100000000
gooobbobbbbbbbbbbbbbbbbbbddoooooooooooon
gbobogobuogoboobobbobuooboobuoobbuogbooboobobon
O0000000000000CFLO COC++0Javall0000O000O0O0O0O0OO0O0O
gbobbuogoobbbuoooobobooooboboooobobbod

crLOO0000000O00OOO0OOO0OOO0OObOOOObOOOOODObOODbObOObDOD
gbobogobodoobuogbboobuoobbuooobbooboooboobobon
ooooooooocrLobobobobobobobooboobobooooooooon
oboooboooboobooboob vebLODboobooboobooboooog
gbbboodgobbbooobbboogbbbbuoobbboooobon

CFLO SUIFOO0DoC++0000000000DO00DOO0O0ODOOODOOOOOO0
gooobbobbobbobbbbbotbotodddduooioooooooooooooon
OOCFLODO0O00O0D0O0DbOO0bO0O00O0Oo0oobOooCFLOboboooonbogo
gbogbobuodbbodbuoobbuooboogoobobuoobboobobbon
googobuodgbbguooobbbodgboooboobbuoobooboobobon
ooooboboooooooboobobooooooooboob crLoobooooogo
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oboooobooobooboobuoobuooboobooboobooboo vebLDO O
gbobobuooogobbuoogooobon

3.3.3 OpenJIT

OpenJIT[0 0 00]0 OJavad 0000000 JIT(Just-In-Time) D 0000 00 0 OJava
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000

OpenJITO DJava0 00000000 JavaOOOOO000 JITOO OO JavaO O
00000000000000000000000000000000COpenJITOOO
000000000000000000000000000000000000JITOO0
0000000000000 000000000000000000000000000
000000000000000000000penJITODO0O0O0OOODOO0O00O0OO
0000000000000000000000000000000000000000
0000000000000000000000000JITO000000000000
Doooooo

OpenJITO0OOOOO0O0O0OOODOONOOOOOODOONOD 300000000
0000000000000000000000000000000000000000
000O0penITOOODD0O0000 JavaD00000000000000000000
0000000000000000000000CpenJITO0000O00O000000
0000D00000000000000000000O0Javad 00000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000 Jawad00000000000000

3.4 XMLOOOUOOOOOOOOOoOOoOoooooon
[ O

34.1 O0O00O0OO0OO0OOOOOOOOOOOOONO

SUulF0000o00ob0ooooooboboboobo0oboobognD Cc++0000 Javald
gbogbobuboogobuoobbooboobbuoobbodbobuoooobobon
gbouogobodgbodbboobuooboobboobobooboboooboooobon
gbbbooogbobbbooooobbboooobbbooooobbbooooon
goboguodbbodgboogboouobbuoobooobuoobobuoonobodoon
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gbogbobodbbobbuoobbooobbooobbodobooboboobbon
gooobgoogbogbbuogbbodgbooobooooodbuoooboobobon
gooo

e I UOOODLODLDDUOOO

gboboogoobuogoobuoogoboooobbooobbboooboa
gbgbuodbuogbobuooboboobuobobuooboboobooboon
goggddddoddoooooooououuouuoouobuddouuguouougda
gbbobooogobbuooobbuoooobbbuoooobbod

C++0 Javal OO0 O0OODOODODOODOODOODOODOOOODOOOOOODOO
gboboogobbogobboogobbboobbbuooobbboobooa
gbboogobbodgobbuoodgbobboooobboobobboooboboo
gboboogobobuogoobbooobbbooobbooobbooonoooa
gbbodgilgggbobodgo

e ODOUOOODLDLDOOODLDDODDODO

gboboogobobogobbuooobbuooobboooobbooonoooa
guddddooooodoooboooooodooboooooooooooo
gbobogobboogobbogoobboooobbooobbooonoooa
gbogdgobood

ooosSvulroobogoooooooobooboboooooobooooooon
OOooSUlF0oo00oOoooooooboooooobooooobooboboboooo
ooSulFOoOooooooooooboooboboooboooooboooooOon 20
gbboogoobbooooboboboooon

OoooooooogsulroooooobooooooooooooobooOosSutr
gbobbodogobbbooobbuooooboobobbuooobboooobooa
gbbooooobbbooobboo

3.4.2 XMLOOOOOOODOOOOOOOOOOOOd

gbobbooggobobuoooooobbuooobobooooooboobbuooon
gboobooboobuooboboobboobooboobooboobboboXML
gboogobodbbogobogbbooboooooobogbooobooboboan
gbogbobuogboooboobobuoobbuobuoobboobuooboboobobon
gobobogooboboogan

XMLOOOOOooooooooboooboboboobooboboobuooobooog
OXMLOOOOOOOOOoobOoobooboobooboobooboboooboooo
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API based XML based
Optimizer Optimizer
A A
""""""""""" Y
y XML + DTD
API X
! Y Y Y
v Y
IR IR
Compiler Framework Compiler Framework

U033 00dgdobbugggbooouoouobood

1. gbbouooobboooobbn
gouogobodgbogoogbuogoobbooboobobuoobobuoonooba
obooo XMLOODOOODOODOOooDoobooooXMLoooooooooobod
oooboboooobboooboo XMLOOooOoooobooooboboooo
gbobouoooon

2.0000020000000
gogoboobbbbbbbbobbbobbbobobbbbooobbboobooog
ooXMLOOODODOOODODODOOOOOoOoOOooDobOOooboo XMLOObOooooo
gbbouooobbooooobboooobbbo20000bboooan

.00gnobbooooon
gogobobobbbiobbbbbbbbtboddgduoououuuooooaaaag
gboogobodgbbbugobobuooboooobbuoobooobuoonooba
gbodbbobudgbbuobbuogbobuoobbuooobboobobboonbo
obooboooXMLOOODOObOOoooooDoobooboboooboooboooo
gbougoboobodgbboobbooobuooboobbobuoobbobbo
gooo

4.0000000000D000D0O0O0DOO
gbogoboobodbboudbooobuooboobbobuoobboonooba
gbouogbboobodbbooouobobobboobooobuoobobobobo
ooobooXMLOOOOOoOOobooooobobobobobooooboobooo
gbobooogbobbuoooobbboooboboo

. XMLUODODOODOOODOO
XMLOOXMLODO 1000000000000 00000O0O0D0OOXPathD XSLT O
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OO00O000oOooobooXpPathOOOOOXMLOOOODOOODOOOOODOOO
OO000D0000o0XSLrogoooooooo HTMLOOODODOooooooDgo
OO0b00o0o0ooooooboobooobooobOo XSLroogooooooooooo
obooobooobo XMLOODOOoboooooooXMLoooooooooooo
oogDITbobuoobobobobobbobobooboboboobobon
goooo

OO0O0OXMLOOOOOOODODOO XPathOOOOOODOOOOODODOOO XPath
gbobbuooogbbbougoobbobooooobbooooon

3.4.3 XMLOOOOOOODOOOOOOOOOOOoOd

XMLOOOOOooooobooobooobobooboboobooboboooboobo
gooo

lL.gbbouogooobooooan
XMLOOODODOOoOOoOooboooobooboobooobooooboooooo
gbougbobodboobbuogbobobboobuoooobooobooboog
oooo XMLOOOOOOODooooooboboboboboobooboooooo
goblioobboooooobobgbobooXMLOgbooooboboooboon
gbouogobuogobodug loggoobooooboobbuoonbodgboa
gbbbbooogobboobouoooobbboooobobobbbuooobbbbogo
gbobobuoooooboogooooo

2.0000000
oooboo XMLOOOOOODOoobobooboooooboboooobobooo
gbobogbobooboXMLOOOobOoobooobooboobooboooo
gogooobbobobobobobobbbbbbobbbbbbobbooooooogdy
gbobboogogbbobboooobbboboobououogobobboooan
oooboboooboboooboboboboboo brbobobooboooboboon
gbuogobbooobogbbuobooboboobboobooobuoobobo
goggooobbobbbbbbbobobobbbobbbboooboguouooaaa
gboogdgboooogo

. 0bugooboooboooobon
gbouboogobuodgboogobuogboboobooobuoobogbooboooo
gboogbboobuodgboogbbdbuooboboobboobuoobboonooba
gbobooobooXMLOobogooobobooboobobboboobooboo
gboogbboobogbuogbogobuoobuooboobboobobboonooba
gboboggooobbog

4.00000000000
XMLOOOOOOooOobooobobobobooobTbobboboboboob
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gbbogboogbbbodbboboboobooobbobbuooobboobbobo
obooooooo bDrpoobooboboboboobouoobooboobobnon
gbbbuooguooobboooooboo

3.4.4 XMLOOOOOOOODOOO

XMLOOOOOOoobOooboooooobobooboobo XMLODOooboooo
obooboogbooboboXMLODOOooooooobooboboobooooog
gobbogoobbobooon

OobooboobooooooboooobooooooooboMboboooboOooDoO
goooboogn

00000000000100000000 (000000000 0)D20000000
Oo30obobooboooboobo3soooooXMLooobooooooobobonog
oboooobgo 1030 XMLOOODOOOooOoD1gooboobooobooooobooobg
DOo0o0oooXPathOOOOUOOOOOOOoOOoOLO3boboboboboboooooo
boMUOUOOOOoOoOooOOooOOoooOobOoD200000O0DbDOMObOObDObDOOOnOGd
oooopoMOOO0OOODOODOOOOOODODODODbDODbOODObOODO

oooboMObOOOOoOoOOoOooooOooboooobooboobboooobooOooDo
oooboboobooboobobobooboboboobobo XMLOOoOooooooooo
OO0D00DO0o000b00b00o0ooboboOooXpPathO O XPath OOOOOOOODO
OO000D0DOO0b00o0osSAXOoooooooboobooo

gbudbboobogbuogobooboboobooobboobuoobbobbod
obooboodobooobooboboboobooobDITbobooboooboobuobooonog
OoobO XMLODOOODOODOOoDOooooooooboboooobobooooooboog
goobogudbboogbuooobuogbbuoobobuogobuoobboobobon
ooOoooDbIbobooobooboboobooboobon

3.4.5 XMLOUOOOODODODOOODDODOOOOOOOOoooo

gbouogobodbogobuoobboobbbuoobboobuooobooooban
gbobbog200b0bouooobboooobbboooobobo

1. gbbouooobboooobbn
gouogoboobodgbboobuoobooboobuooboooboooboboa
gboobobooobogboboboobo XMLOoobooooobooooooooo
gobodgoobbouoogobobao
gbougbboobuodboobboboobuobbobbooboobbobbo
gbouogobouoobodgoogbbougbbuooboobbuogbboonooba
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gbogbbooboooobbodobboobooobobbooobbuoobbo
gbobooggn
O000000000000000000GCC(GNU Compiler Collection) 00 00O
OO0 RTLOODOOXMLOOOODOOODODODODODODOOOOOOOOooOOooDOOoODOO
oboobooboobo4bbo0b0oon

LOuogogbbobooggboo
gbuogoboobodgbbobobboobboobuoobooobobboobbo
gboogbboobuodgbooboooboobooobobooboobboonooba
gbouogbboobuodboobbooobuobbobbooboobbobbo
goodgbobobuogogbobuoooobbboooobobbuooon
0000000000000 000000000000000 (i425) 000000
ANSICOOOOODODOOOOO XCcOoOoooooooooooooooooooo
gobbooogobboooobobobuoooobosbuooon
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40 0OO0oU0Uododoooonnddn
Jogoboboboobobooddd

4.1 GCCO RTL

4.1.1 GCCUOOO

GCC[Fre] 0 FSF O Richard Stallman 000 0000000000000 0O0OOGCC
OO0DO000 110019870 s500000000Db0O0GCCOODO0bOOooboDOoboooobogon
O0000 COO00000O0O0Objective-CH C++0 Javal FortranD Ada 0 000 00O
OOo0doboboobooboboGcCccoboooboooboooboboooobogo
OO0000D00O00000Linuxd0 000000 UNIXOODOODODOOooooooo
OO0DOGCCOODOO GNU CCompilerD0D00ODOOODOOODOODOOODOODOOODO
OO000D00000000000D0O0GNU Compiler Collection D 0D OO OOOMO

GgCCObhOoobOoobobUooboboobDbUoobobOoOobDboooUobobUoOoboDO
00(041)00000000000000000000O0O0OOOOOOOOOOOO0
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(parallel [(set (reg:SI 1) (mem:SI (reg:SI 1)))
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/ NOODODOOOOooooooooooogo =/
#define XWINT(RTX, N) (RTL_CHECK1(RTX, N, ’w’).rtwint)

/ NODODDO0O0000O0Ooooooog =/
#define XINT(RTX, N) (RTL_CHECK2(RTX, N, ’i’, ’n’).rtint)

/A NOODODO0O0OO0OoOOooooooooo =/
#define XSTR(RTX, N) (RTL_CHECK2(RTX, N, ’s’, ’S’).rtstr)

/A NODODDOOO0ODORIXOOOOOO */
#define XEXP(RTX, N) (RTL_CHECK2(RTX, N, ’e’, ’u’).rtx)

/A NOODODOOOOOooOoooooooogo =/
#define XVEC(RTX, N) (RTL_CHECK2(RTX, N, ’E’, ’V’).rtvec)
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010000 XML

<rtx code="mem" frame_related="true" mode="SI">
<rtx code="plus" mode="SI">
<rtx code="reg" frame_related="true" mode="SI">54</rtx>
<rtx code="const_int">-4</rtx>
</rtx>
</rtx>

020000 XML

<mem frame_related="true" mode="SI">
<plus mode="SI">
<reg frame_related="true" mode="SI">54</reg>
<const_int>-4</const_int>
</plus>
</mem>
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close_dump_fileJ U O Orest_of_compilationU U UUODOUOOOOODOOODOO
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RTL-XMLODUOOOOOOOOOOOOOOOODLOODOOODOoOOooooooGeo
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4.4.3 RTL-XMLOOUOUOOOOOOOOOO

/home/k-saiki/research/xml-dump/test/sample.c.00.rtl.xml

(from /home/k-saiki/research/xml-dump/test/sample.c)

note_insn_deleted

reg <SI> frame_related
£7[0x7]

and <SI>

reg <SI>frame_related
7 [0x7]

ber

reg <CC>

log_links

reg_notes
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Source Code

(. N : )
External Optimizer r GCC y
(child process of GCC) : AST

export RTL as RTL-XML document +

DOM, SAX, etc. E ]
| . temzloerary RTL (optimized)

rebuild RTL from RTL-XML document

\ 4
Assembler Code

O 4.17: RTL-XMLOOOOOOOOOOO
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gboboboooobobbbbuodoob buoooobbbooooobobobbooon
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4.5.1 O00O0O0OO0OOOOOOO

O417000000000000000O0O00O0O00ODO0ODLODO GCCOUOORTLO RTL-
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gooGcecchooopooobooboooobobooobooob RTL-XMLODOODOOO
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4.5.2 0O0O0O0OOO
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OO0b0ooobooooooXcee-XMLOODOO XMLOOOOOOODOOOOxcc-emptyld
XMLOODODOODOoboMODOOODOOoOOoooooboMObOOOoooboboboo
gbbougobbbudidDzxec-cfUUO0ODODOUOOOO0DODOOO0ODOxcc-unrollJ U0
gbboogboboboodobodbiDzxee-inlinel 000000 OO0O0O0OOOOOOOO0
xcc-deadcode O UUODOOUOODDLDOUOOODODOODDOODLDDOUOOD-21100000
gobobboogoobbobboogooobboouoooobbibb-a110000
gbbbuooobbboooobbbooobbbbuooobbboooon

gobouogoboboogobb cgbbbuogoobobbouoooooobooon
gbobbuoooobbbuoooobbboo

e UltraSparc IIi 550Mhz(SPARC v9)
e 640MBO OO

e Solaris 9

000000000000 0PythenOOODOODDOODOODOOOOOOOODOODOOO
(xccOxce-cat) 000000000000 DOO0O00OO0DOODODOOOOOOOxccO xce-cat
000000 PythonOOODODOOODODOOODOOOOODODOOOODOOODODOOO
OoXMLOOUODOOOOOOOoODOoooooooooooooooooooooooo
goooooooo
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xcc—cat U xcc-empty U OO Python DD OO ODOOOODOOODOMODOODOODO
OO0000000O00DO00O0b00O0OO0Oxcc-emptyD OO0 OOOOOODOOODOOODO
O0000D00O0OPythonODOOOOODODODOOO PyXMLOOODODODOOOOODOO
XMLOOODOOO boOMUOODOODODODOODOOODODOOODOODbDObOoOobOOoboOgo
OooboooobogsiboooboboboobobooboooboboboobobOoboooD
0000000000 1000000000 000bO0o0000oXMLOOOODODOOOO
D000 10200000000000000

000000000000 0DO00O00oO00ooO0oDo0ooOoooooDOooDODo
0000000 CO0O0O0ODODOOD0ODOD0ODO0O0000 (D000000-a110000000
0)02000000000000000000000O0DOOOODOOO0DOOOOODOO
oooooboobooboooboobooo0ooboobooooboooOoboooooo
ooooOoo0ooOoooo0oOoooooooo0ooooboboooooooDpooOooo
OOoOoobFOODOOOOUOODODODODODOODUODODODOODODODObODbODODO

5.6.2 UOOOOOO

OOobooboboOooboooboooooobooooooXee-XMLooooooooooo
gobogobodbbgoboodgbbooboobobooobuoobooooboban
OOoooooogwobooooobobooboooobobobo Xee-XMroooooo
gobogobuogbbodboouguobogbbobobooobuoobbbobobon
gbobbuoooobboogodgbolpbouoobbboaooetonbbboodn
gobobuooogbbboooobbobooooboouooonboon

ooobooboooobaoXMLOooooooobooobooboboooobog
goboboooooobobbuoooub bogooboobbooogobobobboooon
0000000000000000000000000000((6.50000)

OOoOoXCcec-XMLOODODOOOOoOooooooooooooobooooobooboo
OobooooboooooobooobooboboooboooooooXxcooooo coo
gooobdoobogogbooobobuoobboobbooobuoooboobobon
OoooobooooxXxece-XMLooooooobouoboooboobooooooooo
gboboboogobbboooboboboogoobooon

5.6.3 UUOOOOOOOOO

000040000000000000(00)0000000OS7000000000
gobogggoboogoooobbuoobbuoobobbogoobooobobooon
gbogbobodbbobbooogbuoobboobuooobooboooobbbon
gbooboogn

o XCC-XMLUODODOOOOODODODOODODODODOODOODODODODDOO
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gooo g (oodn

gbobodg 49 10
gbobobooboogon 91 10
goboboooon 135 20

exitUOOO0O0Oooooooobooooooood 23 300

O 5.7 XCC-XMLOODOOOOOoOOooooooooooo

gbobbouogogobood
e Python OO UOUODOOODODDODODODOODLOODOODOODOO

e XPathO OO DOUOOODUODLOOOOOODODODDLOODOODLOOOOODOODOODOD
gooo

e XPathU U DOODOXPathOOUOODOODODODODOODOOODOOODOOODO
goo

guodbodbooobuodgbboobuoobbbooboobboobuoobban
guobuodgbbuoobbuoobbuobboobbobuodobbobuoobobooboon
gobobbooogggbobooogooboobboobboooooooobboooon
OOobooobooobooooooooooooobooobbooboobooXcC-XML
gbobobuoggobbbooobbobbogobobuoooobboooobobogao

XCC-XMLOUODOOODOOXpPathODOOOOOOoOoooOOOOOOoDboDooDoo
goobobuogdgoedibbode210ddggnbonood

5.7 XCC-XMLUOOOOOOOO

XCOoboooboboooooooooooooboboboooooooooXxcooo
D00 xecODOOODOODOOOODOODDO XMLOOODOOODOODOOO
Xce-XMLOODOOoOoobooooooooboboboooboobobooobooboo
OOPythonODOOODOOOOODODOOODOOOOODOOODOOODOOOODOODOO

OOo0oOooXce-XMLOOOOoOoOoooooooobooboobooooooo
OOoboooooooobobobooooooboobooboooXxee-XxMLoooooo
gboboboodgobboooobobod

OobooooOooboobooboob ccoobooboobo XCoooooooooooo
obooboooboobobooobooXMLOObDooboobobooobuoobooo
gboobobodbobbugbobodgbuobboobuooobooboboobbon
gboboggbugobuogobodbobooobboouobuooooooboboon
gbobboodgobboodon
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el OO

6.1 RTL-XMLOOU
6.1.1 CASEOUOOOOOO

RTL-XMLO CASEOODO0O0OO0ODOO0OOO0OO0OO0OODOODOOOOOORTILOOODOOO
OoOO000o0oDOoOo00obooOoo0oboDOOoO0bO00UObOCASEDDDDOOODOOOoO
OoobobobobooobobOoRTL-XMLODODOOODODOOOOOOODOOoDbOOooDO
gbuogbobogobboobuoobooboobbolbooboobboobooboon
OO0ORTLOODOOODOOODOOOOOOOODOObObOO100booboooooDog
OO0O0O0CASE0O0O0ODOOO0O0O0Ooooooboooooooooooobooooooo
gbobobooooobooo

RTLOOOOOO0ODOOOUOOOO0bOoOoooboboobobo RTLOOobOobOon
oooobooboooboobobOobORTLObDODOODODObDOobDOobOobOoOoDO
goboobobooooboboboboboobdg RTLO XMLOODOO RTL-XML
OO00000000Db0bO0ob0obOobOobO0o0ooooobOoD CASsEbOonDOobogo
DoogooORTLO0ODOOO0ODOO0OOOOO0bOO0bDbOo0obo0bOo0obOoobDoo
googobobogbboobboobuoobbooboobbobboobooooban
gbobobdao

6.1.2 0O0OO0OO0OOOO

gooobobobobuoooooobbobobuoboooo0bOobRTL-XMLOO
Oobooooooboboooboooobooo Geccobooooooooooogo
OO000o0obooooGcCCcOdbuouoooonooUnoORTLO RTL-XMLODOODO
gboobobbbodgbuoooboobbuoboboouoobuoobboobobon
gbobbuoogobboboogooo

RTL-XMLOOODOO XMLODOOOOXMLOOOOOODOOOooOooooooooo
O0odboboboboooboobobo RTL-XMLOOOODODOODOOJava O Python
XSLTOOOOOOOORTL-XMLODOOOOOOOODODODOODOOOOODORTL-XML
gboboguogoboodgbbobuoobobuoobobboobooboobbooboon
Ooobobobbooo0bOobORTL-XMLOODODODOODOOOOOODOODOO
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gooo
gopoboboboboboobooboobbbbboboobooooboooooooooooogg
gboobobuogbbodbbobobobugobboobbboobbuoobbooon
gbobogobuogobooboboougbbuoobooobobuoobboobobon
ooobooooboobobboobOobOo0bRTL-XMLODODODODOOODOOOOOO 14
gbobboodgobbbooobboboogobobuooobobboooon

6.2 UUOO0OOOOOOOOOOOONO
6.2.1 XPathOOOO

OOob0OoXcooooooobooooboboooooboboono XPathOoOO
goobodbbodgbooobogbobuoouobooobooobuoboobobon
OO00o00obOobooooobooboooboooooXpPathOOOooobooooboo
OO00bOdb00OzxeccOOODOOODOOOOODOODODOO XPathOOOOOOOoooOO
OO0 XPathOOOOOOOOOOOOOODO

0ooo (1)

//*[count (AST_INTEGER_CONSTANT) = 2]

O0000000000000D0DO//00/descendant-or-self::node()/0 0000
000000o0oOO0O0OO0O0O0000000000000000000000000000
O000000000D00000 200 AST_INTEGER.CONSTANTOO D OO OODOOOO
0000000000000 0000XPathOO OO0 OOOO0OOOO0OO0ODOOOOOOO0O
000000 OASTADD(O O)JAST_SUB(D O )OASTMUL(D O )OASTDIV(D D)0 000
O00o00oooog

0ooo (2)

/XCC_XML/SYM_GLOBAL/*/@name

SYMGLOBALO OO Oxcc 0 0000000000000 O000O00OOO0000OO
00O0OSYMGLOBALO 0000000000 00000000 TYPEREP.PRIM(O 0000
0000 0)0TYPEREP_FUNC(O O )0 TYPEREP.PTR(OO 00 O00)000000O0000
D00O0O0SYMGLOBALOOOOOOO name 10 000000000000000O0OO
00000000000000000000000000
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DOooooooooo (1)

/XCC_XML/FUNC_BODY/AST_COMPQUND/descendant : : AST_STATEMENT_LIST
[AST_STATEMENT/AST CALL[AST_IDENTIFIER/text() = "function"]]

O0000007function” 00 0000000000000 OO0OOdescendant 00
OO0 OAST_CoMPOUNDLO DO OODOO0OODO0OOOOOODOOOOOOOAST_STATEMENT_LIST
Jdboooooooooooobobooooooooooooooooooooonoo
descendant U U O OO OOO

0000000000 (2)

ancestor: :AST_COMPOUND/SYM_LOCAL/* [@name = "symbol"]
ancestor: :AST_COMPOUND/SYM_LOCAL/*

OooooobooboooboboboooboobobobouobooobOobd” symbol” O
gbogbobodbobobboobdobuooboboobbodgbooboboobbon
gbobbugobboboogobbouogbbbddgdidlancestord g
gbobboogobbbel1dnbOn

-----------------------------------------

ancestor | AST_COMPOUND |

| P
T | . 3
" | AST_cowPouND | .- SYM LOCAL
'¢' | ""‘4 —
L | ] 2
| AST_COMPOUND | .~ SYM LOCAL
_,_' _________________________ -| _________________ o’ —
| | 1
| context node | SYM LOCAL

U 6.1: ancestor OO DOUOODOO0OO XMLOODOODOODOOODOO

ancestor U OO0 OOUO0ODOOODODDOODOODOODLOODXPathOOOOO
Dooboboobobo XMLODODOooboooobooboboboboooboobg
UODOancestor U0 0OOUOO0OOODOOOOODOOOOODOODOOOOODODOOOO
gbbbougdbbboodbbbuddibbibUancestor oo ooogn
gogobboboboobbbobobbddduoooooooboobobb syMvLocaLggn
gbobogodbuooodbboboboobbooboobbodgbooboboobbon
gbobobuoogobbbooobboboogobobuogoooo
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DOooooooooo (3)

descendant-or-self: :AST STATEMENT LIST[last()]

O000000000U0000oO00uoo0o0ouo0oUgnoasT_covpounD OO O
AST_STATEMENT_LIST O 0O 0O Odescendant-or-self 0 Hancestor D0 OO0 O OOOO
o0odoopDooouogogboe20 xecO D ODODOU0OOUOOUOOODODOOO
oogd

| AST_STATEMENT LI ST |

statement 4

L AST_STATEMENT_LI ST |

statement 3

L AST_STATEMENT_LI ST |

statement 2

| AST_STATEMENT_LI ST |

AST_NULL
statement 1

U 62 xecUUUODOOOooobboooon

gboboboodguddstatement 1000000000 0OOOOOOOOO0O0O0OO0
gogoboobboboobbbbbbboboooooduudoooooooooon
AST_STATEMENT_LISTU U O UOUODUOODODOLOOOOODUObOObObudobooobon
U000 ASTSTATEMENT_LISTU OO UOUOUOOUOODDOODOUO0OO0O0DOO0DO0 last
gbobbuogodgobobod

XPathOOOOOOOOO DTDOOO

OO00O000OXCOOUOOODOO xecOOOOOODODOOODODOODOODO
OO0000000 XPathODODODOODOOOOOOxecOODODOOOOOODODOD
ODO0O00XpPathOOOOOOOOOOOOOOObOOobDOobOOobDOobooboooDooooog
gbobbooodgobbbuoooobbboooobbbbuoooobbbuooooon
XpathOOOOOOODOOOOOOOO630D00O00ODO

gedbbbbobbbbbuobo0ooubboooooouoobbbobbbbbbn
gogbboboobbbibooogbbobbbobbbibibdduudd block-begin
UblockendUUDDOO0OOUOOOODODOOOLOOOLDOOOOUDODOOODOOOODOOO
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r oot 4 A
{ H bl ock _begin
int synt; sym | oca
int syng; = sym | oca
3
{ H bl ock_begin E|
int syns; sym | ocal >
int sym 2
H bl ock i 2
e B E . block ]
/* scope A */ sym | ocal =
int synb; —
int syns; 2
s
} o bl ock_end °
S o S 4 bl ock
{ ‘w\ [ block begin -
/* scope B */ B sym | ocal
int synv; —
} o H bl ock_end ancestor:: bl ock/ sym | oca
) } H bl ock_end

bl ock_end

630000000000 XPathOOOOOOOGQO

gbbbougoobbtuooodblooobbbododlibbelockDUOO00nooon
bOb0bD0O0pleckUUUOOOODOUOOOODODOO

oooddbobobdoBoboboboboboboboboboboboboobg
UO000D0D0OODOpreceding-sibling U U0 OUOO0O0O0O0O0O0OOOOOOOOO0O
gobooboodgg

preceding-sibling::sym_local

OO0D00DO00O00000000D00D0D0b0000 ADO symlocal DODOODOO
gbogbobodbboboobobodobuoobbobobbodgbooboboobban
O0O000000 XpPathODODOODODOOOOOODOODDODODODDOODOOO ancestor
gbobboooobbbooobbbboooon

ancestor: :block/sym_local

OO000OOancestor 0000000000 BOODOOOODOOOOODOOOOODOO
O000000BOOODDODOODODOOOO AO symlocal0O0OODODOOOOancestor
oooobooboooboobuoobuoobobbobbobooboobOon

ODe3000000000000O0O0ODOO0ODOODOOODOO0OOOODOODOXPathO
OO0O0000booboobuooboboXpPathOODOODOOD ODOOO0OOXPathOOO
ooooboboboboboooobobobbboboooobobobobobg
ooooooboooboooboon
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OOO0OO0O0OXMLO XPathODOOOUOOUOOOOOOoOoOooOOooOooooOoXML
ooooooboboooooobIboobobooobobooooboboooboboon
xccOUOOOOOOODOOOOoDODOLODOOOODeS.100UO00O0OO

6.2.2 JUOOOOOOOOOOOOOODLOOODOOO

OooOoXce-XMLOOODODOoobooooooooobooooooboobbooboo
OO0OPythonOODOODOODOOPythonOOOOOOOOOOOOOOOOOOOODOO
XPathOOPythonO OO XPathO O OO OUOODUOOODOODOODOOOOOOOOOOO
OOD0oooOoo0o XCe-XMLOUDOOODOOoDoOoooDbOoODteeOOoonoooo
OO000o0oooooooooXce-XMLOOODOoDbooooo XMLOOOOooobooo
gbobbuoooobbbdooon

OO0obooodPythonODOOD0OO0OO0OO0OODOOO0O0ODLOOOO XPathOOOOO
O 4xpath0 0 00O0XCC-XMLODOOOOOOOOOOOODOOOOPythonOOOODO
O0PythonOODOOODOODODOODOOODODODDOODOODOOO4xpath00O1
OO0 XMLOOO 100 XPathODOODOOOOXPathOODOODODOOOOOODOODO
O00000dPythonOOOOOOOOOXMLOOOODODOOOODODOOOODOOO
OOooooooXMLOOOOOOOOODOOoooOOoooO0DOo0Do00D4xpathO OO
OO0XPathOODODOOOODOOODODOOOOODOOD XPathOOOOOOOOooOoooo
PythonOOOOOOOOOOODOOO

Python 2.2.2 (#1, Dec 11 2002, 04:58:42)

[GCC 2.95.3 20010315 (release)] on linux2

Type "help", "copyright", '"credits" or "license" for more information.
>>> from xml.dom.ext import PrettyPrint

>>> from xml.dom.ext.reader import Sax2

>>> reader = Sax2.Reader()

>>> xmlsource = open(’main.xml’, ’r’)

>>> dom = reader.fromStream(xmlsource)

>>> print dom.childNodes[0] .nodeName

XCC_XML

O0D04xpath 00000000

$ 4xpath main.xml ’/XCC_XML/FUNC_BODY//SYM_LOCAL/*/@name’
Node Set:

<cAttr at 0x8428ef4: name u’name’, value u’size’>

<cAttr at 0x84290c4: name u’name’, value u’p’>
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<cAttr at 0x8429404: name u’name’, value u’i’>

$

CUOJawalOUODOUODOODOODODOOOOODOOOODODODODODOOODOOO
gogooobbobbbbobobobobbobbooooddoguouooooooon
OOPythonOODOODOOOODOOOOODOODOODOOOOODOODOODODOODOOD
Ooobooobooobooboboboboobo0oboobuobobobOodPythond
DO0O0bDOo0ob0bo0buobbobd xpath OO OO0ODOOO0OOODODODOODOO
gbobbuooogbbbuoooobbboooon

5
; test or debug
codin
Development cycle source code (Interpreter)
(script)

using
script language

compile

and 5 -
linking executable test or debug
(compiler)

source code

Development cycle
using
compiler language

O 6.4 PythonODODUOOODOOODDOOOOOOOOODOOODODOODDOODOOOO
gbobobooooboo

goobobboboboobooobboobbooooddoooooooooooooon
gbobooboobobbbbbbbdoddogudduoooooooooooooooon
OoOooooooobooodono python0D00nooooooOobooobooobooon
gbuodgbboobogbbouoobboobuoobboooboobboobobod
OO00000OXece-XMLODODOOooooopDoooooooooooooooXCC-XML
OOo0oboobooooooooboboboboooog Xee-XMroooooogoo
gogobodobboboggbbogbuoobbooboboobbooooboboon
OO0bDO0booooobooxeec-XMLoonoooooooooooooooooo XML
gbobobuooogbobobuooooboboooon
sulrFgooopooooooobooooooobbooboboooooooobooboo
googobbbogbooboobuogoboobobbooobuoooboobobon
gboogbuogbbuoobobobbuoobobobboobobboobbooboon
gboboboooobbbooobboboogoobooon
XCe-XMLOOODpooooooooooooo XMLOODOOoOoooooooooo
gboboggbogbobuoooooboboouoboboobbooobobooobooon
gbobbuoooobbboooobbbooobbobobouooobbo
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XML-based Compiler Framework

optimizer
(XCC-XML based)

Compiler :
Framework :

source optimizer
code (API based)

assmbler
code

optimized

API-based (Object-Oriented) Compiler Framework

O 6.5 XCC-XMLODOOODOOOO XCC-XMLOODOODODOoooooooooooo
goobodbboggdbuogobuogbbuoobooooobuoobboobobon
gbobobuoooobbbuoooobbon

6.3 UULOUououououod
6.3.1 XPathOOGQOGOOO

OoooxXxecec-XMLODODOooooooooooboboooXpPathO OO O
Obooobooobooboboboboobuoobooboobooobooonbob XPathO
OO000O0OXPathOOUODODUOOOOOODODOOOOODODODODOOOODODOD
gobobuogogobood

lL.gbbougoobbooooooboo
XpathOOOOOOOOOoOOooooboboooboooobooobooooboooboo
goobooboddg

2.000000000
XpPathOOUOOOOOO XMLODOOOOOODOOOOOLOOOOODDOODOOOXPath
gbbooodbobbouoooobboboooon

.00ggboooogobobod
XPathOOXPathOODODOODOOODOOOOODOOOOOOOoOOoOooDoooooo
OO000o0booobooboo XpathODOOOOOOOOoOoooooooO

OO0000oDbOobDOXPathOODOOOOOODODODODOOODODODODOOOOO
OooboobobOoboboboboobooobuoboobobbooooobobXPathd
OO0b00o0boooooOooboooobobooOXpPathOOOOOOOoOoOooOoOoOOOO
OoooobobooobboobobooboboobbooXpathOOOooooooooO
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000000000 (0oO00)oooooooooooooooooooo

XpathOOUOOOOOOO10DODOODODDOOODOD XPathODOODOOOOOOOOOOO
gbbogdbboobbuoobbuodobobobuoobobboobobooobooobo
O0oopobooobooboobobobobobobobuobobob XPathoooo g
OOob0oooooobooobooobobOooboooboooobooXpatho oo
OO0000obobOobobobouoboooooboXpPathODODOOODOODOOOOOOOXPath
OO0o00obOobooooboboobOoooboobooooobobooooOoXpPathooo
gbobobuoogoobbuooooboon

gbuogbboobobobboobboobuoobbooboobbooboonn
OO00o00bob0ob0obobobOobuobbobOoXpPathOODOooooooooO
gbobbbooogbobbboooobbboooobbbooooobbbbuoooon
gbuogbobodbuodbboobuoboobbooboobbboobooobon
gogobogobuogoobobbobuooobooobooooboogoobbooboon
gbogobuodbbodbuooboobugobboobbobooboboboobboo
gbobobuoogoobbuoogoooo

OO00DO0000oboboooXPathOOOOOOOOODOOOOODODOOODOXPath
OO0O000o0boooboobobobooXPathOODOOODOOODOOODOODOO self
gbbuggbbbuooobboobbbbodbbbuoobbudgdseltugn
OooooboooboboobobooboboobboXpathoooooooooooOg
OO00O0ooooooboooD XpathOOOOOOOOOOOOOOOODODOOD
Doo0o0O0OXpPathOOUOOOOOOOOoOoOoODbOoOoobOoOoobooobooooDoog
gbbboooobobbbbuodgubibibself0bbooooobboboboooon
goooodo

self::AST_COMPOUND/SYM_LOCAL/*/@name

UO0O0O00OselfJ0 ASTCOMPOUNDU U UODDOOOND OAST_COMPOUND U U O O
Ooooboooboob XpathOOOoooooooooooboobooboooo
gbobbuooggbbbuoooobbbooobobobbuooobbobboooobobobo

/XCC_XML/FUNC_BODY//SYM_LOCAL/*/@name

gbuogudbbogbbooboobooobboobbooobodb 1gogboon
gboogbobbooobugoboodgbuobboobuobuogbooboboobbon
gobbuoogggboAasTcovpOoUND DO UOOOOODOOOOODODOUOOOOO

gbbobouodgobbooodgbbroncBoDYU U UOOODODODOO4OoooODoooo

self: :FUNC_BODY/TYPEREP_FUNC/@name

100 XCC-XMLOOODO1OO rFUNCBODYOODODODOOOOODOODOO
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/XCC_XML/FUNC_BODY/TYPEREP_FUNC/@name

OO00o0obOobOoboOolono Xee-XMLOOoooooD FuncBODYOD O OO OOO
Oo0o0o00 XpathOODODOOODDODOOODODOOODDOODOD XMLOODODOOODOO
goboobogg

OO0O0O0OXCC-XMLOOODOOODODOODOOOXpPathOOODOOODODOOOOOOMD
XpathOUOOOUODOOOOOOODODOOODODOODODOODODOoOOOoooDooobooooo
Oooobooboobboboboobuoobuooboobn XpathOOOooooo o
gbobogodgbouooobugbooobuoobbooobbodgbooboboobbon
gooo

6.3.2 XCC-XMLOOOODDOOO

OOobOobooobooboobobooooboobdPbPythbonODODOOoD0OOOO0ODODOO
OO000DO0bOoboooooog Xee-XMLooooooooobooono Xee-XMLgo
OOooooooooobooooboobobooobooboobooonDgon XCC-XML O
gbobobuooogbbobbbbuooobbbuoooobobogo

OoboooooobooboboooboobobooboboooooboobooXcoooooo
O00000D0O0O0D0O0O XCcooooo Xece-XMLOooooogooXxce-XMLoono
OO000O0Otee000O0ODO0OOOOOOODOODOOXCC-XMLOOODOODO ODFODO
OO00O000oooooogo Xee-XMLOooooooooooooooboooogoo
gbbobooobbobooobbo

OO0 ObFOO0ODOO XCC-XMLOODOODODOOoOooOooooDoooooooooo
OO0bOoooobooboooooooooboooobon Xee-XMroooooooog
gbobbuogoobbbuoooobobooooboboooobobobod

goobdobooboooboboobooobob XMLODDODODOobOoooooo
gbobogobuoguogbogbobobbuoobobuoobboboboobbooboon
gbobbuoogobbbooobbboogbbbbuooobbbod

6.4 XMLOOUOOOOOOOOOOOOOOOO
641 UUOOOOOOOOOO

OOo0oOoDOoXee-XMLODOooooooooooboMOd XpathOODO OO OO O
OOoDOooXMLOODOOOOOOoOOboMOOODODOOODODODOO XpathOO OO
gogoobbobbobbbbboobbobobbuouoduuooooooooooon
boMOOOOOOOOOOOXCce-XMLOODODOOOooooboooooobooooo
gbbbuoogbbbuoooobbbbooooobooo
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OO0o0OoobOoobOobobooboOPythonODOODOO0DOOODOOOODOCOC++0O
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0 OA RTL-XML DTD

<!ENTITY % common_attr "mode (VOID | BI | QI | HI | SI | DI | TI | OI
| PQI | PHI | PSI | PDI | QF | HF | TQF | SF | DF | XF | TF | QC |
HC | sC | DC | XC | TC | CQI | CHI | €SI | CDI | CTI | COI | V2QI |
V2HI | V2SI | V2DI | V4QI | V4HI | V4SI | V4DI | V8QI | V8HI | V8SI |
V8DI | V16QI | V2SF | V2DF | V4SF | V4DF | V8SF | VBDF | V16SF | BLK |
CC) #REQUIRED">

<!ENTITY % insn_attr "uid CDATA #REQUIRED">

<!ENTITY % fmtc_e "(unknown | nil | include | expr_list | insn_list |
match_operand | match_scratch | match_dup | match_operator |
match_parallel | match_op_dup | match_par_dup | match_insn |
define_insn | define_peephole | define_split | define_insn_and_split |
define_peephole2 | define_combine | define_expand | define_delay |
define_function_unit | define_asm_attributes | define_cond_exec |
sequence | address | define_attr | attr | set_attr |
set_attr_alternative | eq_attr | attr_flag | insn | jump_insn |
call_insn | barrier | code_label | note | cond_exec | parallel |
asm_input | asm_operands | unspec | unspec_volatile | addr_vec |
addr_diff_vec | prefetch | set | use | clobber | call | return |
trap_if | resx | const_int | const_double | const_vector |
const_string | const | pc | value | reg | scratch | subreg |
strict_low_part | concat | mem | label_ref | symbol_ref | ccO |
addressof | queued | if_then_else | cond | compare | plus | minus |
neg | mult | div | mod | udiv | umod | and | ior | xor | not | ashift
| rotate | ashiftrt | lshiftrt | rotatert | smin | smax | umin | umax
| pre_dec | pre_inc | post_dec | post_inc | pre_modify | post_modify |
ne | eql gel|l gt | le| 1t | geu | gtu | leu | 1tu | unordered |
ordered | uneq | unge | ungt | unle | unlt | 1ltgt | sign_extend |
zero_extend | truncate | float_extend | float_truncate | float | fix |
unsigned_float | unsigned_fix | abs | sqrt | ffs | sign_extract |
zero_extract | high | lo_sum | range_info | range_reg | range_var |
range_live | constant_p_rtx | call_placeholder | vec_merge |
vec_select | vec_concat | vec_duplicate | ss_plus | us_plus | ss_minus
| us_minus | ss_truncate | us_truncate | phi)">

<!ENTITY % fmtc_i "(rtl_int)">
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code_label

<I!ENTITY % fmtc_w "(rtl_int)">

<IENTITY % fmtc_str "(rtl_string)">

<VENTITY % fmtc_vec "(rtl_vector)">

<!ENTITY % fmtc_u "(call_insn | jump_insn
| note | insn |

<!ENTITY % fmtc_note "">

<IENTITY % fmtc_n "(rtl_int)">

<!ENTITY % fmtc_str_o "(rtl_string)">

<!ENTITY % fmtc_vec_o "(rtl_vector)">

<!ENTITY % fmtc_bitmap "">

<VENTITY % fmtc_tree "">

<!ENTITY % fmtc_tmpl "">

<!-- document root -->

<!ELEMENT rtl-zml (target-spec, rtl-body)>

<!-- machine dependet info -->

<!ELEMENT target-spec (first-pseudo-register)>

<!-- function -->

<IELEMENT rtl-body ((%fmtc_u;)*)>

<!-- RTL basic data types -->

<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT

rtl_int (#PCDATA)>

rtl_double
rtl_string
rtl_vector
rtl_intprt

<!-- rtx code —-—>

<!ELEMENT
<!ELEMENT
<IELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<IELEMENT

(#PCDATA) >
(#PCDATA) >

(fmtc_e;*)>

(#PCDATA) >

unknown ANY>

nil ANY>

include (%fmtc_str;)>
expr_list (Y%fmtc_e;,%fmtc_e;)>
insn_list (%fmtc_u;,%fmtc_e;)>
match_operand (%fmtc_i;,%fmtc_str;,%fmtc_str;)>

match_scratch (¥%fmtc_i;,%fmtc_str;)>

match_dup (%fmtc_i;)>
match_operator (%fmtc_i;,%fmtc_str;,%fmtc_vec;)>
match_parallel (Y%fmtc_i;,%fmtc_str;,%fmtc_vec;)>
match_op_dup (%fmtc_i;,%fmtc_vec;)>
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<!ELEMENT match_par_dup (%fmtc_i;,%fmtc_vec;)>
<!ELEMENT match_insn (%fmtc_i;,%fmtc_str;)>
<IELEMENT define_insn (%fmtc_str;,%fmtc_vec;,%fmtc_str;,
%fmtc_tmpl;,%fmtc_vec_o;)>
<!ELEMENT define_peephole (%fmtc_vec;,%fmtc_str;,%fmtc_tmpl;,%fmtc_vec_o;)>
<!ELEMENT define_split (%fmtc_vec;,%fmtc_str;,%fmtc_vec;,%fmtc_str_o;)>
<!ELEMENT define_insn_and_split (Yfmtc_str;,%fmtc_vec;,%fmtc_str;,
#fmtc_tmpl;, %fmtc_str;,%fmtc_vec;,
%fmtc_str_o;,%fmtc_vec_o;)>
<!ELEMENT define_peephole2 (Y%fmtc_vec;,%fmtc_str;,%fmtc_vec;,%fmtc_str_o;)>
<IELEMENT define_combine (%fmtc_vec;,%fmtc_str;,%fmtc_str;)>
<!ELEMENT define_expand (%fmtc_str;,%fmtc_vec;,%fmtc_str;,%fmtc_str;)>
<!ELEMENT define_delay (%fmtc_e;,%fmtc_vec;)>
<!ELEMENT define_function_unit (%fmtc_str;,%fmtc_i;,%fmtc_i;,%fmtc_e;,
Y%fmtc_i;,%fmtc_i;,%fmtc_vec_o;)>
<IELEMENT define_asm_attributes (J%fmtc_vec_o;)>
<IELEMENT define_cond_exec (%fmtc_vec;,%fmtc_str;,%fmtc_str;)>
<VELEMENT sequence (%fmtc_vec;)>
<!ELEMENT address (%fmtc_e;)>
<IELEMENT define_attr (Y%fmtc_str;,%fmtc_str;,%fmtc_e;)>
<!ELEMENT attr (%fmtc_str;)>
<IELEMENT set_attr (Jfmtc_str;,%fmtc_str;)>
<IELEMENT set_attr_alternative (%fmtc_str;,%fmtc_vec;)>
<!ELEMENT eq_attr (%fmtc_str;,%fmtc_str;)>
<!ELEMENT attr_flag (%fmtc_str;)>

<!-- INSN -->

<IELEMENT insn (%fmtc_e;,%fmtc_i;,%fmtc_e;,%fmtc_e;)>

<!ELEMENT jump_insn (%fmtc_e;,%fmtc_i;,%fmtc_e;,%fmtc_e;)>
<!ELEMENT call_insn (%fmtc_e;,%fmtc_i;,%fmtc_e;,%fmtc_e;,%fmtc_e;)>
<!ELEMENT barrier ()>

<!ELEMENT code_label (%fmtc_i;,%fmtc_str;,%fmtc_str;)>

<!ELEMENT note (%fmtc_note;,%fmtc_n;,%fmtc_i;)>

<!ELEMENT cond_exec (%fmtc_e;,%fmtc_e;)>

<!ELEMENT parallel (%fmtc_vec;)>

<!ELEMENT asm_input (%fmtc_str;)>

<!ELEMENT asm_operands (%fmtc_str;,%fmtc_str;,%fmtc_i;,%fmtc_vec;,
%fmtc_vec; ,hfmtc_str;,%fmtc_i;)>

<!ELEMENT unspec (%fmtc_vec;,%fmtc_1i;)>

<!ELEMENT unspec_volatile (%fmtc_vec;,%fmtc_i;)>

<!ELEMENT addr_vec (%fmtc_vec;)>

<!ELEMENT addr_diff_vec (Yfmtc_e;,%fmtc_vec;,%fmtc_e;,%hfmtc_e;)>

<!ELEMENT prefetch (%fmtc_e;,%fmtc_e;,%fmtc_e;)>

<!ELEMENT set (Y%fmtc_e;,%fmtc_e;)>
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<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT

use (%fmtc_e;)>

clobber (%fmtc_e;)>

call (%fmtc_e;,%hfmtc_e;)>
return EMPTY>

trap_if (%fmtc_e;,%fmtc_e;)>
resx (Yfmtc_i;)>

const_int (%rtl_int;)>
const_double (Y%rtl_double;)>
const_vector (Y%rtl_vector;)>
const_string (Jrtl_string;)>
const (%fmtc_e;)>

pc EMPTY>

value EMPTY>

reg (%hfmtc_i;)>

scratch EMPTY>

subreg (%fmtc_e;,%fmtc_i;)>
strict_low_part (Yfmtc_e;)>
concat (%fmtc_e;,%fmtc_e;)>
mem (%fmtc_e;,%fmtc_w;)>
label_ref (Yfmtc_u;)>
symbol_ref (%fmtc_str;)>

ccO EMPTY>

addressof (%fmtc_e;,%fmtc_1i;,%fmtc_tree;)>
queued (%fmtc_e;,%fmtc_e; ,%fmtc_e;,%fmtc_e;,%fmtc_e;)>
if_then_else (Y%fmtc_e;,%fmtc_e;,%fmtc_e;)>
cond (Y%fmtc_vec;,%fmtc_e;)>
compare (%fmtc_e;,%fmtc_e;)>
plus (Y%fmtc_e;,%fmtc_e;)>
minus (%fmtc_e;,%fmtc_e;)>
neg (%fmtc_e;)>

mult (%fmtc_e;,%fmtc_e;)>

div (%fmtc_e;,%fmtc_e;)>

mod (%fmtc_e;,%fmtc_e;)>

udiv (%fmtc_e;,%fmtc_e;)>
umod (%fmtc_e;,%fmtc_e;)>

and (%fmtc_e;,%fmtc_e;)>

ior (Y%fmtc_e;,%fmtc_e;)>

xor (Y%fmtc_e;,%fmtc_e;)>

not (%fmtc_e;)>

ashift (Y%fmtc_e;,%fmtc_e;)>
rotate (%fmtc_e;,%fmtc_e;)>
ashiftrt (Jfmtc_e;,%fmtc_e;)>
lshiftrt (%fmtc_e;,%fmtc_e;)>
rotatert (%fmtc_e;,%fmtc_e;)>
smin (%fmtc_e;,%fmtc_e;)>
smax (%fmtc_e; ,%fmtc_e;)>
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<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT

<!ELEMENT

umin (%fmtc_e;,%fmtc_e;)>

umax (%fmtc_e;,%fmtc_e;)>

pre_dec (Jfmtc_e;)>

pre_inc (Jfmtc_e;)>

post_dec (hfmtc_e;)>

post_inc (%fmtc_e;)>

pre_modify (%fmtc_e;,%fmtc_e;)>

post_modify (%fmtc_e;,%fmtc_e;)>

ne (fmtc_e;,%fmtc_e;)>

eq (%fmtc_e;,%fmtc_e;)>

ge (hfmtc_e;,%fmtc_e;)>

gt Cifmtc_e;,%fmtc_e;)>

le (Y%fmtc_e;,%hfmtc_e;)>

1t (Y%fmtc_e; ,%hfmtc_e;)>

geu (hfmtc_e;,%fmtc_e;)>

gtu (hfmtc_e;,%fmtc_e;)>

leu (Y%fmtc_e;,%fmtc_e;)>

1tu (4fmtc_e;,%fmtc_e;)>

unordered (%fmtc_e;,%fmtc_e;)>

ordered (%fmtc_e;,%fmtc_e;)>

uneq (%fmtc_e;,%fmtc_e;)>

unge (%fmtc_e;,%fmtc_e;)>

ungt (%fmtc_e;,%fmtc_e;)>

unle (%fmtc_e;,%fmtc_e;)>

unlt (%fmtc_e;,%fmtc_e;)>

1tgt (ffmtc_e;,%fmtc_e;)>

sign_extend (%fmtc_e;)>

zero_extend (Yfmtc_e;)>

truncate (%fmtc_e;)>

float_extend (%fmtc_e;)>

float_truncate (Yfmtc_e;)>

float (%fmtc_e;)>

fix (%fmtc_e;)>

unsigned_float (%fmtc_e;)>

unsigned_fix (%fmtc_e;)>

abs (%fmtc_e;)>

sqrt (%fmtc_e;)>

ffs (%fmtc_e;)>

sign_extract (%fmtc_e;,%fmtc_e;,%fmtc_e;)>

zero_extract (hfmtc_e;,%fmtc_e;,%fmtc_e;)>

high (%fmtc_e;)>

lo_sum (%fmtc_e;,%fmtc_e;)>

range_info (Yfmtc_u;,%fmtc_u;,%fmtc_vec;,%fmtc_i;,%fmtc_i;,
%fmtc_i;,%fmtc_i;,%fmtc_i;,%fmtc_1i;,
%fmtc_bitmap; ,%fmtc_bitmap; ,%fmtc_i;,%fmtc_i;)>

range_reg (%fmtc_i;,%fmtc_1i;,%fmtc_i;,%fmtc_1i;,%fmtc_1;,
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Y%fmtc_i;,%fmtc_i;,%fmtc_i;,%fmtc_tree;,%fmtc_tree;)>
<!ELEMENT range_var (J%fmtc_e;,%fmtc_tree;,%fmtc_i;)>
<!ELEMENT range_live (%fmtc_bitmap;,%fmtc_i;)>
<!ELEMENT constant_p_rtx (%fmtc_e;)>
<!ELEMENT call_placeholder (Yfmtc_u;,%fmtc_u;,%fmtc_u;,%fmtc_u;)>
<!ELEMENT vec_merge (Y%fmtc_e;,%fmtc_e;,%fmtc_e;)>
<IELEMENT vec_select (%fmtc_e;,%fmtc_e;)>
<!ELEMENT vec_concat (%fmtc_e;,%fmtc_e;)>
<!ELEMENT vec_duplicate (%fmtc_e;)>
<!ELEMENT ss_plus (Y%fmtc_e;,%fmtc_e;)>
<!ELEMENT us_plus (%fmtc_e;,%fmtc_e;)>
<!ELEMENT ss_minus (%fmtc_e;,%fmtc_e;)>
<I!ELEMENT us_minus (%fmtc_e;,%fmtc_e;)>
<IELEMENT ss_truncate (%fmtc_e;)>
<!ELEMENT us_truncate (%fmtc_e;)>
<!ELEMENT phi (%fmtc_vec;)>

<!-- attributes -->

<IATTLIST unknown %common_attr;>

<VATTLIST nil %common_attr;>

<IATTLIST include %common_attr;>

<!ATTLIST expr_list Ycommon_attr;>

<VATTLIST insn_list Ycommon_attr;>

<!ATTLIST match_operand %common_attr;>
<VATTLIST match_scratch %common_attr;>
<!ATTLIST match_dup %common_attr;>

<!ATTLIST match_operator %common_attr;>
<!ATTLIST match_parallel %common_attr;>
<!ATTLIST match_op_dup ’jcommon_attr;>
<V'ATTLIST match_par_dup %common_attr;>
<VATTLIST match_insn %common_attr;>

<!ATTLIST define_insn %common_attr;>
<!ATTLIST define_peephole %common_attr;>
<V'ATTLIST define_split %common_attr;>
<V'ATTLIST define_insn_and_split %common_attr;>
<!ATTLIST define_peephole2 %common_attr;>
<IATTLIST define_combine Ycommon_attr;>
<!ATTLIST define_expand %common_attr;>
<!ATTLIST define_delay ’common_attr;>
<VATTLIST define_function_unit %common_attr;>
<IATTLIST define_asm_attributes %common_attr;>
<VATTLIST define_cond_exec Y%common_attr;>
<VATTLIST sequence j%common_attr;>

<VATTLIST address Y%common_attr;>

<!ATTLIST define_attr %common_attr;>
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<IATTLIST attr %common_attr;>

<IATTLIST set_attr Y%common_attr;>

<VATTLIST set_attr_alternative Y%common_attr;>
<!ATTLIST eq_attr %common_attr;>

<!ATTLIST attr_flag %common_attr;>

<!-- INSN -->

<VATTLIST insn %insn_attr; %common_attr;>
<!ATTLIST jump_insn %insn_attr; %common_attr;>
<VATTLIST call_insn %insn_attr; %common_attr;>
<VATTLIST barrier %insn_attr; %common_attr;>
<VATTLIST code_label %insn_attr; Y%common_attr;>
<IATTLIST note %insn_attr; %common_attr;>

<IATTLIST cond_exec %common_attr;>
<!ATTLIST parallel %common_attr;>
<!'ATTLIST asm_input %common_attr;>
<!ATTLIST asm_operands jcommon_attr;>
<!'ATTLIST unspec %common_attr;>
<!ATTLIST unspec_volatile %common_attr;>
<IATTLIST addr_vec %common_attr;>
<VATTLIST addr_diff_vec %common_attr;>
<!ATTLIST prefetch %common_attr;>
<IATTLIST set %common_attr;>
<VATTLIST use %common_attr;>
<IATTLIST clobber %common_attr;>
<IATTLIST call %common_attr;>
<VATTLIST return %common_attr;>
<VATTLIST trap_if Y%common_attr;>
<VATTLIST resx Ycommon_attr;>
<VATTLIST const_int Ycommon_attr;>
<VATTLIST const_double %common_attr;>
<VATTLIST const_vector %common_attr;>
<!ATTLIST const_string Jcommon_attr;>
<VATTLIST const %common_attr;>
<!ATTLIST pc %common_attr;>

<VATTLIST value %common_attr;>
<!ATTLIST reg ’common_attr;>
<IATTLIST scratch %common_attr;>
<!ATTLIST subreg %common_attr;>
<V'ATTLIST strict_low_part %common_attr;>
<VATTLIST concat %common_attr;>
<V'ATTLIST mem %common_attr;>
<VATTLIST label_ref Ycommon_attr;>
<!ATTLIST symbol_ref %common_attr;>
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<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST
<IATTLIST

ccO %common_attr;>
addressof Ycommon_attr;>
queued %common_attr;>
if_then_else Ycommon_attr;>
cond %common_attr;>
compare jcommon_attr;>
plus Jcommon_attr;>
minus %common_attr;>

neg %common_attr;>

mult %common_attr;>

div Ycommon_attr;>

mod %common_attr;>

udiv Ycommon_attr;>

umod Ycommon_attr;>

and %common_attr;>

ior Y%common_attr;>

xor %common_attr;>

not Y%common_attr;>
ashift Ycommon_attr;>
rotate Jcommon_attr;>
ashiftrt Y%common_attr;>
lshiftrt %common_attr;>
rotatert Ycommon_attr;>
smin %common_attr;>

smax jcommon_attr;>

umin %common_attr;>

umax ‘common_attr;>
pre_dec Ycommon_attr;>
pre_inc %common_attr;>
post_dec Y%common_attr;>
post_inc %common_attr;>
pre_modify Jcommon_attr;>
post_modify %common_attr;>
ne %common_attr;>

eq %common_attr;>

ge Jcommon_attr;>

gt %common_attr;>

le %common_attr;>

1t %common_attr;>

geu Ycommon_attr;>

gtu Y%common_attr;>

leu Ycommon_attr;>

1tu %common_attr;>
unordered Y%common_attr;>
ordered Y%common_attr;>
uneq %common_attr;>
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<!ATTLIST unge %common_attr;>

<!ATTLIST ungt %common_attr;>

<VATTLIST unle Y%common_attr;>

<!ATTLIST unlt %common_attr;>

<!ATTLIST ltgt %common_attr;>

<!ATTLIST sign_extend %common_attr;>
<!ATTLIST zero_extend %common_attr;>
<IATTLIST truncate %common_attr;>
<!ATTLIST float_extend %common_attr;>
<VATTLIST float_truncate Ycommon_attr;>
<VATTLIST float %common_attr;>
<VATTLIST fix %common_attr;>

<VATTLIST unsigned_float %common_attr;>
<!ATTLIST unsigned_fix Jcommon_attr;>
<VATTLIST abs %common_attr;>

<V'ATTLIST sqrt Jcommon_attr;>

<VATTLIST ffs %common_attr;>

<!ATTLIST sign_extract Jcommon_attr;>
<VATTLIST zero_extract %common_attr;>
<!ATTLIST high %common_attr;>

<IATTLIST lo_sum %common_attr;>
<!ATTLIST range_info %common_attr;>
<!ATTLIST range_reg /common_attr;>
<!ATTLIST range_var jcommon_attr;>
<!ATTLIST range_live %common_attr;>
<!ATTLIST constant_p_rtx %common_attr;>
<V'ATTLIST call_placeholder %common_attr;>
<!ATTLIST vec_merge jcommon_attr;>
<IATTLIST vec_select %common_attr;>
<VATTLIST vec_concat %common_attr;>
<!ATTLIST vec_duplicate %common_attr;>
<'ATTLIST ss_plus ’%common_attr;>
<!'ATTLIST us_plus %common_attr;>
<IATTLIST ss_minus %common_attr;>
<IATTLIST us_minus %common_attr;>
<IATTLIST ss_truncate %common_attr;>
<VATTLIST us_truncate %common_attr;>
<!'ATTLIST phi %common_attr;>
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0 O0A XCC-XML DTD

<!ELEMENT XCC_XML (SYM_GLOBAL, FUNC_BODY, MESSAGE, INFO%*)>
<!ELEMENT SYM_GLOBAL (TYPEREP_PRIM | TYPEREP_FUNC | TYPEREP_PTR)*>
<!ELEMENT FUNC_BODY (TYPEREP_FUNC, AST_COMPOUND)>

<!ELEMENT MESSAGE (AST_ERRORMSG | AST_WARNINGMSG)*>

<!ELEMENT INFO any>

<!ELEMENT TYPEREP_PRIM EMPTY>
<!ELEMENT TYPEREP_FUNC (RETURN, ARGS)>
<!ELEMENT TYPEREP_PTR (TYPEREP_PRIM | TYPEREP_FUNC | TYPEREP_PTR)>

<VATTLIST TYPEREP_PRIM name CDATA #IMPLIED

type (int | void | char) #REQUIRED>
<VATTLIST TYPEREP_FUNC name CDATA #IMPLIED>
<IATTLIST TYPEREP_PTR name CDATA #IMPLIED>

<!ELEMENT RETURN (TYPEREP_PRIM | TYPEREP_FUNC | TYPEREP_PTR)>
<!ELEMENT ARGS (TYPEREP_PRIM | TYPEREP_FUNC | TYPEREP_PTR)*>

<!ENTITY % typespec "(AST_TYPE_VOID | AST_TYPE_INT | AST_TYPE_CHAR)">
<!ENTITY % declarator "(AST_DECLARATOR| AST_POINTER_DECL | AST_FUNC_DECL)">

<!ENTITY % statement "(AST_STATEMENT | AST_COMPOUND | AST_IF | AST_WHILE
| AST_GOTO | AST_STATEMENT_WITH_LABEL | AST_RETURN)">

<VENTITY % expression "(AST_IDENTIFIER | AST_INTEGER_CONSTANT | AST_CHAR_CONST
| AST_STRING | AST_CALL | AST_ASSIGN | AST_OR | AST_AND
| AST_EQ | AST_LT | AST_ADD | AST_SUB | AST_MUL
| AST_DIV | AST_UNARY)">

<!ELEMENT AST_TUNIT (AST_EXT_DECL)>

<!ELEMENT AST_EXT_DECL (AST_FUNC_DEF | AST_DECLARATION)>

<!ELEMENT AST_FUNC_DEF (%typespec;, AST_DECLARATOR, AST_COMPOUND)>
<!ELEMENT AST_DECL_LIST (AST_DECL_LIST?, AST_DECLARATION)>
<!ELEMENT AST_DECLARATION (%typespec, %declarator;)>

<!ELEMENT AST_TYPE_VOID EMPTY>

89



<!ELEMENT
<!ELEMENT

<!ELEMENT
<!ELEMENT
<!ELEMENT

<!ELEMENT
<!ELEMENT

<!ELEMENT

<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT

<!ELEMENT

<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMEMT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT

<!ELEMENT
<!ELEMENT
<!ELEMENT
<IATTLIST
<!ELEMENT
<!ELEMENT
<!ELEMENT

AST_TYPE_CHAR
AST_TYPE_INT

AST_DECLARATOR

AST_POINTER_DECL

AST_FUNC_DECL

AST_PARAM_LIST
AST_PARAM_DECL

AST_STATEMENT_LIST

AST_STATEMENT
AST_TIF
AST_WHILE
AST_GOTO

AST_STATEMENT_WITH_LABEL

AST_RETURN
AST_COMPOUND

EMPTY>
EMPTY>

(AST_IDENTIFIER)>

(%declarator;)>

(%declarator;,

(AST_PARAM_LIST?, AST_PARAM_DECL)>

AST_PARAM_LIST?)>

(%typespec;, %declarator;)>

(AST_STATEMENT_LIST?, %statement;>

(Yiexpression;)>
(Yistatement;, %statement;,

(Yistatement;, Y%statement;)>
(AST_IDENTIFIER)>
(AST_IDENTIFIER, Ystatement;)>
(Yiexpression;) 7>

(SYM_LOCAL,

AST_DECL_LIST, AST_STATEMENT_LIST?)>

SYM_LOCAL (TYPEREP_PRIM | TYPEREP_FUNC | TYPEREP_PTR)*>

AST_INTEGER_CONSTANT

AST_CHAR_CONST
AST_STRING
AST_CALL
AST_ASSIGN
AST_OR
AST_AND
AST_EQ
AST_LT
AST_ADD
AST_SUB
AST_MUL
AST_DIV
AST_UNARY

AST_ARG_LIST
AST_IDENTIFIER
AST_ERROR
AST_UNARY
AST_NULL
AST_ERRORMSG
AST_WARNINGMSG

#PCDATA>

#PCDATA>

#PCDATA>

#PCDATA>

(Yiexpression;,
(%expression;,
(Yiexpression;,
(%expression;,
(Yiexpression;,
(%expression;,
(Yiexpression;,
(%expression;,
(Yiexpression;,
(Yiexpression;,

(%expression;)>

AST_ARG_LIST?)>
hexpression;)>
%hexpression;)>
hexpression;)>
%hexpression;)>
hexpression;)>
%hexpression;)>
hexpression;)>
%hexpression;)>
%hexpression;)>

(AST_ARG_LIST?, Y%expression;)>

#PCDATA>
EMPTY>

op (addr|plus|minus|deref|not) #REQUIRED>

EMPTY>

#PCDATA>
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