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power OO O OO0
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00000000000 00000000000 <>0000000000 BNFOOOOOTM OO
coooooooooo{ogooo0oooo0ooooooooO0ooooOoobo<OgoobD oo
0000 >000000000000000000000 < something >0000 BNFOOOOOO
OO0000000O <freshname> 0O 000000 <freshname> ::= something OO 0000000
ooooo

BNFOOOOOO <> 000000000000O0O00O00O0O0O0O000OO0ODOOODODOOO0OO
0000000oO0ooOOo000000o0ooooooOoOo0o0oooOoOOoOooOoOoOOOODOOOOOOO
000000000000 O000O0OD0O0O00 BNFOOOO <foo> ::=---0000000000C
goooOoOoOoOoOoOoOOoOOoOoOoOoOoOoOOOOOOO

foo & {w|wO <fo>0000000000DOO0 }
0000000000000000000000000 S0000000000000000000
000000000000 SO00000000000000 BNFOOOOOO Sexpd SOOO0OO
00000 BNFO SO0000000000O00000000000O0 SO000 Sexp00000
ooo

<Sexp> 1= <Atom> | <List>

<List> = ( {<Sexp>} )

<Atom> = <Symbol> | <String> | <Fixnum> | <Flonum>
<Symbol> ::= 0000

<String> ::= 00O

<Fixnum> ::= JQggg

<Flonum> ::= JQQgg

O00000000000000000 Common Lispl6] 0000000000000 O0O00O0O0OOO
gboboobooboboobooboooobooboboobobooboobooboboooboobooboo
OO000000DOOO000OoO00DOOoODOoO SO0 Common Lisp O SOODODOOOOODODO
googobooon
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LIROOOODO SO00O0Oooooooooo0ooggoooooooooooooooggooo
OOLIROODOOO0OODOO0OO0OOO0O0O0OO0OOO0DO0O0DO000LIROObOOOODOO0 LODOOOo
cooooooOoOoooooO0OoooOopodOoooOogOoooooUooDboboOoOOooDooboOoOosSo
googoboobobooboobobooboboooboobobbooboobooooboooobooboo
good

OOO0OCommon Lisp 0 SOO0OOOOOODOOOOOODOODOOOOOODODOOODODOOO
000000000000000000000 nilesSymbol 00000 ()elist 00000 OODO
nil J00000000000000000O00000000000O0000O00O0000bO00O0O00bOO00O0O
gooooobobooooooboobgoobobooob NILbgbooooooboboboobooo
Common Lisp OO0 O00O0OO00ODOOCOOOOODOOODOOOO SOOOOOOO ODooooooOoo
TYPEWRITERFONT OO 0O 00O

SYMBOL € Symbol C Atom C Sexp
"string" € String C Atom C Sexp
2750 € Fixnum C Atom C Sexp
6.02e23 € Flonum C Atom C Sexp
(SYMBOL ("string" 2750) 6.02e23) € List C Sexp

SO0000000D00000000 Fixnum, Flonum 0 Common Lisp 000000000 O0OO
0 Z0OOUO ROOODOOOUDOOO (21 - 2) 0 ;€ X; 000 X, 000000 (21,...,2,) 00
00000000 Common Lisp 00000000 DOO0DOO0UOD (Common Lisp O char-code [
0oo0)0oooO [e,...,cp] €]Z)000000000O00O00ODO0O0OOOUOOOOOOOOO0
oooooooooo (4,[e,...,en])) ENXx[Z]D0O00O0D0O0OO0 SOO0DOOO0OOOOOOO
ooooo

1. Sodfoooofdooooo0oooogoooooogoooooooon
OO0000O0 SgOoooobo sgoooo

2. SO0 FixnumO FlonumOOOOOOOOOOSOOOOOOO0OO0OOOOOO
oo0oo0oob0o0ooo0bbooDo0bO0o0O0d Fixnum= Z, Flonum = RO

. 00bobobobobooboboboboooooboob "roo" OOOODO FoOO
googo

gooobooobon sexpOOOOOOOOOOOOOOO

# : List —- N

1>

) n
Azn.(x!n) : List — N — Sexp
T, ifn<#x

L ifn>#z
dex.(e € z) : Sexp — List — Bool

> 1>

1>

e€(xox1 ) Jx; e =z

Azy.(x ++y) : List — List — List
)

(.rl...mn)_l’__i'_(yl...ym (xl...mnyl...ym)



#0000 ¢e000000D0O000 ()ODOUDODOOUOD02!'n0 zelistd n 000000
0000000 LO0000ed0000O0OO0O0OOOoOOOO00O0OU0OODOODOOO00OOO [rjJO0ODOO
gbooof z+4+y U0 z,yelist UOODOOOO0

cooooodoooOooooOoSOogoo0oU0oO0 xXogoooooooooooogooooo
gbooobooobooobon

X List 2 {(xoxy --+) EList|x; € X}

O00SO0000000 XList0OOOOOOOOODOOoOO0oooUooUo 00000 [rjJOODO
O0o000ooo0oUooOooO0oo00O0o00o0oo0ooOO00 SO0 List0o0O0 [f]O00000
0000000000000 000DO0O00o0DO00o0 so00oO0o0oooOoooooOooooX]
0000000000000 XListO SO0D0O00O0D0O000O0[X)000000000

SdjboofdoodobooooooooogoooooooOoooooooOoooooobogooos
o0 LIROOOOOooooooooboobooboboobooooboooobooooboooobooDoo
gboobooobooboboobobooboboboobobboboobooooboboobooboo
gbobooobooobooboboobooboboobbooboooboobboobooobobooobobo
gooobooobooobooobooboobooboobooooo

23 0OO0O0OO0OO0OOd

gboogobooboooboboobobooboboooboboboboobooooboboobon
gbooobobbobooboooooobooobooboboobooboobobooboboboo
goooboobboobooboboobobooboooobobboobooboboobobooon
gbooobooobooobobooboo

24 0OU000O0OOOO0OOOLDOODOOO

1. O0000O0o0oooOooOooooo
EIDDIZIIZIEIDEIDDIZIIZIEIDEIDDElIZIIZIIZIDDDDDDDDDDDDDDDDD(DDDDD
goooooooooooooooboboboooooooooonoooooooooooooono
o)

0O: ROiIfO

2. 0000 TYPEWRITERFONT OO OODOO
coooooOdooOoOoopoooOooobD sgooooooooo
0 : MODULEQ

3. 000000000 TypewriterFont UOOOOO
oooooooooooon
U: LexpUMemd Bit[

4. 0000 typewriterfont DOOOODO
oooooon
0: zbO
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5. 000 Roman Font OO O OO0
goooooooooboooooon
O : Regl UnspecifiedO

6. DOOQOO
goooooooooooooooooooon
O: &0

r.0ogooooooooog
OO0000oooooooOo0o0oooooooooDoo0ooO0g ebd e 000000 OOOab
gooobooboboboooobooobooobooboobobo 10boobobobooboon
Azy.M = x.(Ay.M))0OD0O0D0O000O00OO0O0O0O00OO0O0DOODOOODOOOOOOO
00000 <somethingModifier> 0000000000 OCOO0OCOODOOODOOOO
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3 OO0

oooooobo0o LIROODOooO0oooobooobooLIROooooooooooboonDg

3.1 0000 LIROOO

0000000000 main.cd sub.c 0000 COOO0O0O0O0O0O0O0OOOprodv O foldl OO
ooooovOooOooooooooo

main.c : extern float foldl(float f(float,float), float v[], int n);
static float v[] = {1, 2.5, 3}
static int n = sizeof v / sizeof vI[0];
static float fmul(float x, float y){float r=x*y; return r;}
float prodv(){return foldl(fmul,v,n);}

sub.c : float foldl(float f(float,float), float v[], int n)
{

int i; float r;
for (r=v[0], i=1; i<n; i++) r = f(r,v[i]);
return r;

}

000 LIRODDOOO0OO0000D0OO0OO0O0LIRO SO00D0OO0OO000O0O0000000O0O0000
J0dddoOooooooooooooooooooon LIROOODO0O00o0o0o0o000oo00ooo
000000000 32000000000000000000 400000000000000000
00000000 000000000 text,data00 0000 main.cO0O0O0O0O0OOOOO

1 (MODULE "main"

2 (ALIST

3 ;; 00 OO O 00 00000 OO0OO000
4 ("fold1l" STATIC UNKNOWN 4 "text" XREF)
5 (" STATIC 96 4 "data" LDEF)
6 ("n" STATIC I32 4 "data" LDEF)
7 ("fmul" STATIC UNKNOWN 4 "text" LDEF)
8 ("prodv" STATIC UNKNOWN 4 ‘"text" XDEF))
9 ;3 00O fmul OOO

10 (FUNCTION "fmul"

11 (ALIST

12 ;; 00 O0O0OO0 O OO 0OO0OO0O0O0

13 ("x" FRAME F32 4 0)

14 ("y" FRAME F32 4 4)

15 (" FRAME F32 4 8))

16 ;3 L OO

17 (PROLOGUE (12 0) (MEM F32 (FRAME 132 "x")) (MEM F32 (FRAME I32 "y")))
18 (SET F32 (MEM F32 (FRAME I32 "r")) ; r=x*y

19 (MUL F32 (MEM F32 (FRAME I32 "x"))
20 (MEM F32 (FRAME I32 "y"))))
21 (EPILOGUE (12 0) (MEM F32 (FRAME I32 "r"))))
22 ;; 000 v,n OO0

23 (DATA "v" (F32 1.0 2.5 3.0))
24 (DATA "n" (I32 3))

25 ;5 OO prodv OO0

26 (FUNCTION "prodv"

27 (ALIST

28 ("t1" FRAME F32 4 0)) ; 0O00O0OO0O0O00OOOOO

29 (PROLOGUE (4 0))

30 (CALL (STATIC I32 "foldl") ; ti=foldil(fmul,v,n)

31 ((STATIC I32 "fmul") (STATIC I32 "v") (MEM I32 (STATIC I32 "n")))
32 ((MEM F32 (FRAME I32 "t1"))))

33 (EPILOGUE (4 0) (MEM F32 (FRAME I32 "t1")))))

000 LIRO LOOOODO0OO0OO0D00D00LO0O0O00O0O0O00000 (Dooooooooooo
0000000) 0000000000000 00o000D00U0o00Do0o0o0Uo0o0oDnoooOo
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gooooooooobooboo vooboooooooobooooboobbooobooobooboooDo
gboooboboobooooboobooboobooboooobooboon
gbooooboobooboobooboboobobooboboboobooboobobooboboobon
0000000000000 STATICOOO0D0OOD0O0O0O0OOD (O00o0oooooooo)oooo
OO0 LO0OO0O0 "main" 00 600 "n” 0000000000 OO000OO0ODCDO 1320000
(3200000)0000000000O0O00O0O00D0O00D 40000 datal0000O0OODOOO
gbobooooooobobobd wer 00000000000 DOODOOOOOOOOODOOOODbOOn
gbooooobobobobooboboboooood Xxeer 00000000000 XREFOOOO
0600 vOOODODO9OOO0O0DO0O0O 9(=32«3) 00000000000O000O0OOO0ODO
00000000 LIROOO0O0O0D00 (D000 130000 F32)0000 LIROOOOOOOO
gooooobooooobooooooooooboooboobo0o LoobooooobooooboobOoooDo
o0o0O0o0oobDOo0o0oOoboO unkNowN DO0OD0OO0O00000 LOODOOOoDbOoo
O1o0bdoboboboo0oboob0ooLboobob0ob0o0nb0OD PROLOGUELDEPILOGUE DD O OO
gooooooooobobooobooooboooooobooooooooooob00UbOLIR O
gobogoboobobooboobooooboobobbbobooboooobooboboobooboo
oo0000 LIROODO0OOD00000O00O0OPROLOGUE DD O ODOOOOOOODOODOODOODOOOO
EPILOGUE U DO O OD0OO0OO0O0O00DO0O00O0O0O0O00O0O000O0000O0

PROLOGUELDEPILOGUE U L OOO0OO0O (wyw,) 0000000000000 O000 wy, OO00OO
gboooboobobod w. 0DO0OO0OOO0OOOODOOODOOOOODOOODOOODOOODOOODOOO
0000000000000000 (0000 130)0000000000000000000O0O0
gbooooboboob FRAMEDOOODOODOOOODOOOODOOOODOODODOOODOODOOO
gbooobooobooo

018000000 LO0OD0O0DODO0O0O0O CO0DU0000U00O0OO0OoOoOooOooooooooo (o
000)OOoOoO (MEM O O0O0OO0)0O0DO0OLOO0ODOOOOOO COO0OoOOOoooOoOoon
gooboboobobooooooooooboobobooobbo 1 B3oboboboooboboo =" oogo
000000000000000000000 LO(000O00)000 (FRAME I32 "x") 0000
oooob 132000 LOOoOooOooOooooobooooooDg
gboogoboobobooboobobooboboooobooboboobobooobooooobon
o0 LIROOOOOooooooboooboooobooobooboobooooooooboooboooo
gboooobooooboo

0300 LIRODOOODODOODOO0O0O0O0O0O0O0O00O0000 (CALL O0O0OO0O0O @mo...) (O
coooooo..H)0OoOo0ooooooO0OoooooooO0OogooooOooooooOooooobo
gboo0 1 0booboooboooboooan

O 3100 (MEM I32 (STATIC I32 "n")) DOODOOOOODOOOOOOODO rOOODOOOO
'm" 000000000000 000 LOODOO (STATIC I32 "n") DOOODOOOO
0000000000000 DoO00OooO0DooOoLIRODO0ODODO (REG O "regname") O OO
OO000000000OO"regname" 00O OO00O0OODODO ("regname" REG O OOODODO)OODO
gbobooboobobooboobooooboobobooboooobooboboboobobooboboo
gboboooooooooboooboooobooobooobooooooooooobooLIROobOcooboooon
gboogobooboboobooboooobooboboobobooboooboooobooboboo
gboboobobooboooobooooboooobooboobboobobooboboobooboo
oo w. 0b0oooooooboooboobboobooboobooboobo
gooboooboooboooobooooboooobobbobooboboooboboobon
gboboooooooobooboboboboboboobbbobOobOl PROLOGUEL EPILOGUE U O
gbooobobooobooboboboobooooobobooboooobooboobobooooon
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gobooooooooooooooboboobooboboooOoboooboOoDbLIRODObDOODOODO
goooooboooboooboooboooboobobooobbooobD LIROODOOooOoooboooDbobooo
D000 fmul OOOO0OOO0OQCODOODOODDOO callersave 00000000 DOOO0OOOOO
goboobogobobooboobooooboooooobobooboobobooboboobooboo
0000000000000 000000000000000000000 (CO0DU0oDOoOooOO0oO0Oo
00)0oOoO00oo0o000oo0o0o000000oo00o0oo000oo00ooo00oooooooooo
LIROODOOOODOOOOOOO0OO0bOOo0booooooobooooooboooDo

(MODULE "main"
(ALIST
("FO" REG F32 0) ;
("F1" REG F32 4) -

gboogobood Fo
gbooooboog F1

(FUNCTION "fmul"
(ALIST )
(PROLOGUE (0 0) (REG F32 "FO") (REG F32 "F1"))
(SET F32 (REG F32 "F0") (MUL F32 (REG F32 "FO") (REG F32 "F1")))
(EPILOGUE (0 0) (REG F32 "F0")))

U0 suwb.cO0O00O00O LOOODOO "sub" OOODOOO

1 (MODULE "sub"

2 (ALIST

3 ("foldl" STATIC UNKNOWN 4 "text" XDEF))
4 (FUNCTION "fold1"

5 (ALIST

6 ("f" FRAME 132 4 0)

7 ("v" FRAME I32 4 4)

8 ("n" FRAME I32 4 8)

9 ("i" FRAME I32 4 12)
10 ("r" FRAME F32 4 16))
11 (PROLOGUE (20 0) (MEM I32 (FRAME I32 "f"))
12 (MEM I32 (FRAME I32 "v"))
13 (MEM I32 (FRAME I32 "n")))
14 (SET F32 (MEM F32 (FRAME I32 "r")) ; r=v[0]
15 (MEM F32 (MEM I32 (FRAME I32 "v"))))
16 (SET I32 (MEM I32 (FRAME I32 "i")) ; i=1
17 (INTCONST I32 1))
18 (DEFLABEL "L1")
19 (JUMPC (TSTLT I32 (MEM I32 (FRAME I32 "i")) ; if (i<n) goto L2; else goto L3
20 (MEM I32 (FRAME I32 "n"))) (LABEL I32 "L2") (LABEL I32 "L3"))
21 (DEFLABEL "L2")
22 (CALL (MEM I32 (FRAME I32 "f")) ; r=f(r,v[i])
23 ((MEM F32 (FRAME I32 "r"))
24 (MEM F32 (ADD I32 (MEM I32 (FRAME I32 "v")) ; v[il
25 (MUL I32 (MEM I32 (FRAME I32 "i"))
26 (INTCONST I32 4)))))
27 ((MEM F32 (FRAME I32 "r"))))
28 (SET I32 (MEM I32 (FRAME I32 "i")) ; i++
29 (ADD I32 (MEM I32 (FRAME I32 "i"))
30 (INTCONST I32 1)))
31 (JUMP (LABEL I32 "L1"))
32 (DEFLABEL "L3")
33 (EPILOGUE (20 0) (MEM F32 (FRAME I32 "r")))))

gboogoboooboboobooboboobobooboobobboboobobooboboobon
Ooo0o000o0o0oooooooOOOO0OO0OOOOD0O0 (PEFLABEL "O00O" 00000000000
OO0 (LABEL 0 "OOO" O0O0ODOOOOOOOO0OOO0O0O0O0oOooooooooooooooOJguve
gboooboogJgupc 00000 O0DOO0 JguvpPnOOOOOODOOOOOODOO
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gboogobooobobooboobooooobooboboboobooboobobooboboooon
gboooboobooboobooboboobobooboboboobobooboboooboboobooboo
goobooobooooboooooobobooobooboboobob0obo0o00 LIRODODOOOODOO
gbooobooboooboobooboob

02000000000000000O00O0O0O0OO00O0OO0 COOODOOOObOOoOoOoOoOooOo
gbooooboobodcALLOboboboboboobobobobooooooooboobobobon
oobooo0 LIROobobooooooobooooooobooo LIRooboobooooboooboboooo

3.2 LIROOQO

gooooooooo LIRooooooboooobooobobobobobooboobobooooo
gboooobooooooboooobooooboobLIROOObD sobbooooobooboOooooboooo
gboooboboobooboobobobooboboboobobboboobobooboboobooboo
googooo

good go gogjjoooo
Looooo|Dooooooon Lprog P
LOo0o0o00o|0d0o0oodoobooooogn |Lmod M
Loooog|ooon Lalist A
Logono gooooboboooda Ldata D
Logd gooobobbood Lfunc F
Loog oood Lseq S
Lo oooooo Lexp &
LOoo O Ltype T

goooooooooooooLboooD LIROOoOoboooobooboobooooobobobooo
LoooooooooooboLoogooobooboob0obooboobo0obo0on0b PROLOGUEDDOODOO
EPILOGUE 00000000000 OLOO (Lseq) UUOD LOODOOODDOOOODOOLOOODO
goooooboooobooooboooboooboooooboooob LoobooboooooLgobooooo
goooooooooooLnoobooobooooooboooooobooobobooobooooooooDo
googoboobooboboobooooboobobbooboobooooboooobooboobo
goooooogooobooooooboooboooooobooboo L boobooboooDboOoboboOooDo
gooooooboobo roboooooooooobooobobooobooobogoooobooboooDo
o0 Loooobooooobo LobobobooboogLIROooboooboooooooboon

O Portable MAD Function SET
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4 LIROOOOOOO

o000 LIROOOOO0oOOooboOoooobooooooboooboooLoobooooooooo Looo
goooooooooooooooobooboorLobooobooooobobbooob Lobogoboooo
gbooobooobooon

4.1 000000000

LIROOOOOOODO SO00oooooooo0oogooooooooooooooooggooo
goooboooboboobooboobobooboobooobooboobooboobooboo
ooooooboOo BNFOOOOODODODOODOOOOOODOODOO

<Sexp> : S [

<String> : S QOO 0O0O
<Fixnum> : S 0O O0QOQO0O
<Flonum> : S O OQOnod

gbobooooboobobobbooboobobobobobobooobo voboboobo
gboooobooobooobobboobboob vbooboobobooboo
SO00000000000000C000000000DDoO000dO0Common Lisp 000 #| 00
[#000000000C00O00LIROOOOOO0OO SOOO0O0oOoOoooooooooooOooo
gooooooobooooooboooobooooooboobooboooOooooobUoboLIROODO
(00000000 0)00000000000O0000DO0O00oDoOOO0oO0On
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OCONOUTdWN -

<Lexp>

<TypedExp>
<AtomicTypedExp>

<NonAtomicTypedExp> :

<UnTypedExp>

<Ltype>
<Itype>
<Ftype>

<ConstExp>
<IntConstExp>
<FloatConstExp>

<AddrExp>
<StaticExp>
<FrameExp>
<LabelExp>

<RegExp>
<SimpleRegExp>
<SubRegExp>

<PureExp>
<PureOps>

<ArithOps>
<Conv0Ops>

<BitOps>
<ShiftOps>
<Tst0Ops>

<MemExp>
<SetExp>

<JumpExp>

<DefLabelExp>

<CallExp>
<InterfaceVar>
<InterfaceExp>
<PrologueExp>
<EpilogueExp>

<SpecialExp>
<ParallelExp>
<UseExp>
<ClobberExp>

<Modifier>
<ShiftModifier>
<SubregModifier>
<MemModifier>

Lobogoooonogd

<TypedExp> | <UnTypedExp>

<AtomicTypedExp> | <NonAtomicTypedExp>
<ConstExp> | <AddrExp> | <RegExp>
<PureExp> | <MemExp> | <SetExp>

<JumpExp> | <DefLabelExp> | <CallExp> | <InterfaceExp>
<SpecialExp>

<Itype> | <Ftype> | <Fixnum>
I8 | I16 | I32 | I64 | I128
F32 | F64 | F128

<IntConstExp> | <FloatConstExp>
(INTCONST  <Ltype> <Fixnum>)
(FLOATCONST <Ltype> <Flonum>)

<StaticExp> | <FrameExp> | <LabelExp>
(STATIC <Ltype> <String>)
(FRAME <Ltype> <String>)
(LABEL <Ltype> <String>)

<SimpleRegExp> | <SubRegExp>
(REG <Ltype> <String>)
(SUBREG <Ltype> <SimpleRegExp> <Fixnum> [& <Modifier>])

(<PureOps> <Ltype> <TypedExp> {<TypedExp>} [& <Modifier>])
<ArithOps> | <ConvOps> | <BitOps> | <ShiftOps> | <TstOps>
ASMCONST | PURE

NEG | ADD | SUB | MUL | DIVS | DIVU | MODS | MODU

CONVSX | CONVZX | CONVIT | CONVFX

CONVFT | CONVFI | CONVSF | CONVUF

BAND | BOR | BXOR | BNOT

LSHS | LSHU | RSHS | RSHU

TSTEQ | TSTNE | TSTLTS | TSTLES | TSTGTS | TSTGES

TSTLTU | TSTLEU | TSTGTU | TSTGEU

(MEM <Ltype> <TypedExp> [& <Modifier>])
(SET <Ltype> < <MemExp> | <RegExp> > <TypedExp>)

(JUMP <LabelExp>)
(JUMPC <TypedExp> <LabelExp> <LabelExp>)
(JUMPN <TypedExp> ( { (<Fixnum> <LabelExp>) } ) <LabelExp>)

(DEFLABEL <String>)

(CALL <TypedExp> ( {<TypedExp>} ) ( {<InterfaceVar>} ))
<RegExp> | (MEM <Ltype> <FrameExp>)

<PrologueExp> | <EpilogueExp>

(PROLOGUE (<Fixnum> <Fixnum>) {<InterfaceVar>})
(EPILOGUE (<Fixnum> <Fixnum>) {<TypedExp>})

<ParallelExp> | <UseExp> | <ClobberExp>

(PARALLEL {<SetExp> | <CallExp> | <UseExp> | <ClobberExp>})
(USE <RegExp>)

(CLOBBER < <RegExp> | <MemExp> >)

<ShiftModifier> | <SubregModifier> | <MemModifier>
(< S| U> <Fixnum> < D | U >)

S| N
NV
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<Lprog>

<Lmod>

<GlobalAlist> :

<LocalAlist>
<Lalist>

<GlobalEnt>
<LocalEnt>
<Ent>

<RegEnt>
<FrameEnt>
<StaticEnt>
<EntClass>
<Align>
<Offset>
<Segment>
<Linkage>

<Ldata>
<DataSeqg>
<ZeroSeqg>
<SpaceSeqg>

<Lfunc>
<Lseqg>

Lobooboboooboon

( {<Lmod>} )
(MODULE <String> <GlobalAlist> {<Ldata> | <Lfunc>})

(ALIST {<GlobalEnt>} )
(ALIST {<LocalEnt>} )
<GlobalAlist> | <LocalAlist>

(<String> < <RegEnt> | <StaticEnt> >)
(<String> < <RegEnt> | <FrameEnt> >)
<GlobalEnt> | <LocalEnt>

REG <Ltype> <0ffset>

FRAME <Ltype> <Align> <0ffset>

STATIC < <Ltype> | UNKNOWN > <Align> <Segment> <Linkage>
REG | FRAME | STATIC

<Fixnum>

<Fixnum>

<String>

LDEF | XDEF | XREF

(DATA <String> {<DataSeq> | <ZeroSeq> | <SpaceSeq>})
(<Ltype> {<Fixnum> | <Flonum> | <Lexp>})

(ZEROS <Fixnum>)

(SPACE <Fixnum>)

(FUNCTION <String> <LocalAlist> <Lseg>)
( {<Lexp>} )
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4.2 0OO00OO0O0OOOOOOOO0OOOODOOd

LOOODO0O (MODULE name alist ---) € lmod 0 name 00000 000alist 0 OO000DO0ODOO
O000000000L OO0 (FUNCTION name alist seq) € Lfunc 0 name 0 L 000 00 0O Oalist, seq
o000 Lob0o bobooboobooboLrooooboooooobooboobooooooooboon

Am.(m.name)

(MODULE name - -
Am.(m.alist)

(MODULE n alist ---).alist
Af.(f.name)

(FUNCTION name ---).name
A.(f.alist)

(FUNCTION n alist ---).alist
Af.(f.seq)

(FUNCTION n a seq - --).seq

-).name

Looooa (ALIST61 €y -+

gboooboobooo

Ae.(e.name)
(name class ---).name
Ae.(e.class)

(name class ---).class

) €Lalist O ¢; OO0
000000 (string) 000000000 OOOOOO

Lmod — String

> -

name
Lmod — GlobalAlist

> -

alist

Lfunc — String

> -

name

Lfunc — LocalAlist

> -

alist

Lfunc — Lseq

e -

seq

gboobooobooobooooanon e O
gbooooobobboboboobon e 0

Ent — String
name
Ent — EntClass

class

gboogooboobobooboobobooboboooobobobooboobooboboboobon

0(0oo0o0o0oo)o

Lalist = GlobalAlist U LocalAlist

U0 FooExp DO OO FooOODOODOOODOr O RegDODOODODOOODOODT € RegExpd O

O000O0OMRegd »O0O0OO

...000r€eRegExp O OO

L.obooooobo

Oeclexp UOOO0OO0OOODODOOOOODOODOODOOOODODOOOOODDOLOODOO

O00O0OLO edDOOODO ecodeOODOODOOO

FOOOOOOD roo00O00O0OOTyped DOO

gooooopbooooooob Looob0obooobo LoobodbObetype 0o

Ae.(e.code)
(code --
Ae.(e.type)
-).type

-).code

(code type - -

Lexp — Symbol
code

TypedExp — Ltype
type

LO 000000 (0D0O0O0O0)0OOODOO0OD LOODOODOOOODOOOD LOOOOOO
U 0000 eargsO00000000O0O0OO0OOOOOOOO
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Me.(e.args) : Lexp — LexpList

e.args 2 0 if e € AtomicTypedExp
eQ(op type x1 -+ z, [& m]).args 2 (1 -+ x,) if e € NonAtomicTypedExp
(JUMP [y).args = (ly)
(JUMPC x I1 l3).args 2 (x 1l la)
(JUMPN 2 ((c1 11) -+ (cn 1)) lo).args 2 (zly -~ Ln lo)
(DEFLABEL s).args 2 0
(CALL 2 (21 -+~ @) (31~ Ym))-aTgS = (T0 @1 -+ Tt = Ym)

(PROLOGUE (wy wy) T1 -+ Tp).args 2 (1 -+ xp)

(EPILOGUE (wy wy) T1 -+ Tp).args = (1 -+ xp)

(PARALLEL y --- x,).args = (1 -+ xp)
(USE r).args = (r)
£ (@)

(CLOBBER z).args

LOeOOOO (a1 - an) 2 eargs 000O0O0Oe, O ODOOODO L ODODOODO 00 L
0000000000000 000 TypedDOODODODOOOOOOAtomicTyped DO00O0OO0OODODOO
000000000 Typed 00DODO0O0 LOODODOOOOOOD (00)0000O0O0O0O0O0OOOOO
OO0 00000000 UnTyped DOOOOCOOOODOO

z0 e0000000O0O0O0O0O0OCO0ODO0O0 ze,ed000DOO0O0O0O0O0O0O0ODOO0O0O LO OO
00 € 0000000000000000000OO0DOO0 LOOOOOex0000

Aze.(z €, €), Aze.(xv €L €), A\ve.(x €5 e) : Lexp — Lexp — Bool

T €ae 2 1€ eargs (0DO0000D0O0)
rzete 2 2 €aeV iy € cargs relr (00D)
xegeéxze\/xe‘ge (DooDOOoD)

Lono esé (epe; -+ ) 0000 e, 0 esOD00D000O0 LOUODOOO es!li=ed000esO0O
oooonD 0 LO0O edoooooOoad

4.3 0O0O0OOOO0OOOOOOOO0

o000 BNFOOOOOooOoOooooboooooooooooboooooooooboogooboo
ooooooboboobooo XoOooo Xoooooooooo Loboooo Loobooooo
gbooobooboooboobooboob

validprog : Lprog — Bool
validmod : Lmod — Bool
validalist : Lalist — Bool
validdata : Ldata — Bool
validfunc : Lfunc — Bool
validseq:Lseq — Bool
validexp : Lexp — Bool
validltype : Ltype — Bool
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U000 validltype,validexp,validseq D0 OOOOO0O0O00O0OOO validexp_set,validexp_sem
OoO0OO0OO0O0O0000 Set00O0OO0OO0OOODOO0O0O0O0O0O0O0O0 LOOOOOOOOOOOD

validltypet teZ — 0<tAt=0 (mod8)

validexpe validexp_sete AVx €} e validexp_semx

> e e

validexp_sete if e € ParallelExp then Vx €, ¢ validexpzx

else Vz €l e = ¢ SetExp

validexp_seme gboooboooooboobo

> >

validseqs A Ve €s validexpe
A Ve € s e € UnTypedExp + SetExp

A mklabelenvs # DUP

A Vees (Jz €} e z € LabelExp) — e € JumpExp

A Vees (Vx el e x €LlabelExp — (mklabelenvs)(z!2)# 1)
000 mklabelenvD LOODODOOOO0ODOOO0OO0OO0O0ODODO (DEFLABEL)DOOOOOOO
0000000000000 (0000000 LOOO LabelEnv) 00000000 DOO0OOOOO
00000000000 DUNPOO0O0OOODUODOOO0O0ODOOOOOOO LOOOOOOO (p.35)
goooobood

000000 LOoob0000bD FixsnumOOOOOOOO0OOODOOOOOODODODO LOO
Parallel D0 0O0O0OSet OOOOOOO00OOOCOOO0O0OOODOOO LOOOOOO LOOODO
OO000000000 UnTyped OO Set OOO0OO0O0ODOOCOO00OOCOOOO00O0 JumpOOOODODO
OO00000O0D00OLabel DOODOOOODODOOOODOO DefLabel 00 O0O0O00OO0OO0OOOODOO
O0validexp_sem OO0 LOOOODOOO0ODOODOODOOOOODOO

000 validalist DOO0OO0O0O0O0O0O0O0O0O0O0O0OO0OOOOOOOO0OOO

validalist[(ALIST e -+ ep)] 2 Ve, Ve; e;!10=¢;10 —i=3j

U validfunc,validdata, validmod, validprog OO OO OOO

BNFOOOOOOOOOOODODOOOOoOoooOoOoooooooooooooooog
gboogobooobooon

o 10

Q.LO000000D000DOooO

A.000000DDOODOOO0DOO00O0D0000D0000D0000000000000000 1256 00
O0o0oo000O00O0000o0o0obO000o0ooooooooooooooooooooooooon
gooooooboooooooobooobooOo0ooobOoobooOooobOoobobO0oobObOoboOoooDbODbbOOo
goooooobooooooooboooooooobooboo0ooobOoobbOobooDbOboobbOo0oDobDo
O0000O0O0OoOoOoOo coINSOOoOoooooo

Q.Set 0000 TypedExp 00000000000 DODO Set 00000000 OODODOO

A.COD0DD0OD0D0OO0DO0OO0O0OOOOOD LIRODOODOO0D000O000000O00OO0O000000
0000000 0O000000g Ssee000ooooOoOOOOODDODODOOODODOOOOOOOOO
goboooooboooooooobooooooOo0oobooboo0ooobOoobObOoooDbOboobbOo0oDobDo
goobooooboobo0ooobooobooooOooobo0oooooDn
00000000 DO0O0D0OO0O0 Set0O00O0DODODOOOODODOOOOOOOOOOOOOOOOOO
00 (000000000D0) 0000000000
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44 0O00OOOOOQOODOOO

Looooooooooboooooobob0oD LOobooooDo0obOo0 & <Modifier> OO0
00000 Lobooo0bo0ooooboob0b0ob00obo0o0oboOnDOgn <Modifier>ODOOOODO
(LO)OODUOODOOOUOOO0O0O0O0O00 SO00000 L0 000000000 emod 0000

Ae.(emod) : Lexp — Sexp
(- & m).mod m

NONE if& &e

> 1>

e.mod

000000 LOOOO Modifier 00000000 BNFOODODOODODOODOODODOODOOO LO
O000000000000d<somethingModifier> O something 0000 Modifier 000000 L O
googogoooooobobooobbboooobobbboob bbb bbbooooboo
gooooboboboboooobobobobooobbboooooa

Modifier 0 O ooboobo Looooon gooooo
<ShiftModifier> | LSHS, LSHU, RSHS, RSHU | U0 O0O0OOOOOOO
<SubregModifier> | SUBREG gbooooobboobbooboon
<MemModifier> MEM goboooboboooood

o 10

Q. 0000000000000 D0D00O0OOoOGO

A. 000000000000 DOO0OO0DO YesO0OOOOODOODOODODOODOOOOODOOOOO No
obooooooooooboooooobobObO0ooooooOoooobOobOoO0obOOobOooooboOoDo
Modifier 0000000000 DODOOOOCOCOOO0O0O000O000O0O0OOOOOOOOODOO
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5 LIRUOUOOODOOOO

gboogobobooobooooboooobooobooboobboboobobooboboobon
goooo

: Lprog — L OOOOOOOO

:Ilmd —LOOOOOOOO

: Lalist = L OOOOOOO0OO

: Ldata — L OOOO0OO

: Lfune — L OO0O0OO0OO0OOOOOOOOOO
:lseq — LOOO 1000C0000O0C
:Lexp —LOOOO

: Ltype — L OOOO0OO

NS Y e <9

Looooooboooboooboobooobooooooboob0oboooboOD Lo s 00ob0onoo
goooooboooooobooooooboooooooo rooboooboooooooboooboooDo
gooooooboobo Lvooooboooboboboooo roooooobooooooooboooboooooo
gobooooboobooooooooo Loooooo

gooooOo oo Logbobooobooboboooboooobooooboobooogoboo
U0 Loooooboobooboooboobooboooboooobooonog

51 LUOUOOO LOOODOOODOO

LOooooOO0oOdoOOooO0OoOD0o0oOO00b0bOO0 LoDOo0o0O0O0O0DO0ODODO0OoDO0O A e Itype
gbooobooobooobon

1. 0000000000 pcd
LOOO LOO (epe; --) 000000000000 DOO0ODOOOOOO0ODO pcO LIRODO
0000000000 0pe=:000 s 00000pc000 100000Jumpd0O00n
O Label OOOODOOOOOOOOODOOOO

2.00000000 pm0O
roooooooooooobooboboooobooooboboobooooooboooobooooo
gooobooooboobbooboooboobboboboobooboobbobboon
gboboooboboobooboobooooobooobooboooooobooboooooooobooboooD L
gbooboooboobooboboooooobooboobobobobooooooooobobon
gbobooobooooboooboboooboobboooboooobooobbooboobbon
OO00000opooOooooooOo0oO00OoooooDoD cdlObooOoooooooO Loogooo
gbogoogooooobooboboboboooboboboboooobboobobobon
goooboooboobboobboobobooboboobbobobobooboobo

3. 0000000 rmO
gboboobooobooobooobobboobooobooobooobooboboobo
gboooboboooboobboobooobooboooboobooboobbobobooon
goooboooobooobooobooboboobobooboboobboobbobboon
gooooooboobbooboobooboobo

Reg O (REGts) 0 sesString 1000000 ¢t+000000000000OOOOOOONO Set
O (SET¢ (REGts)v) OO t0O Typed D v 000 OO0O0DO00ODOOO0OODOOODOOOOO
gboooboobog werp'0d00O0OO0O0OO0ODOOOOODOO0ODOO0ODO0ODOO0ODO
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4. 000000 dmQd

Oo0O0O00000o0OO0O00000o0oO00D AOO0O0O TypedOO amO0O0O0O0O0OC0OCOO
O000D0OStatic d (STATICAs) 0 seString 000000 dn 000000000 Frame
O (FRAMEA s) O sestring 00 0000000000000 O0O0OO0O00DO0O0ODOODOOO
00000 amO0000000D0O0O0O0O0OO0 sO ODOODOOOOODOO

Mem O (MEMta) D dmOUOO0OO0O « 0000 ¢0 000000000 OODOOOOOOOOO
0000000 Setd (SETt(MEMta)v) 0O ¢t0 Typed D v 0000000000 OOOO
gboboobobooboooboobooo

gboogd trd

ooooogooo0o liogoooooooooooooooooo0ooooooooooo
gbooobooooboobboobooobooboobbooboobboobbobboon
gbooobooooboobbooboobbooboobooobooboobbobbooon
0000000000000 0O0O0OO0O00D0O000 volatile OO OODO O0O0O O volatile
goooboooboobboobboobooboobooboboo

gbobooboogon rsO

000000000000000 random U000 (00)0000000D00O0O0O0OOOOOO
Urandom DO O000O0O0O00O0O0O00O0O00O0DOOO0DOO0DOOOO0DOOODOOODOOOOO
0000 (00000)0000000000000000000 volatileOO x0000 x-x0O
0000000000 CODO0O00 volatileDOOOOODOOOOOOOOODOODODDOOOOO
gbooobooobobbooboon

Loooooooooooog

1.

2.

3.

4.

Reg OO OO reg
0000000 RegO (REGts) O sesString0 sm D00000000 regs 0000000
00000 (REGts) 0 mO00000000000O00O ¢+00000O0000OOOOOO

Static 0 000 stal
0000000 Static O (STATICAS)D sesString 0 am 000000000 stasU0OODO
goooogogog (STATICAS)I] dmn OO 0O0OO0O0OO0O0OO0O0OO0OO0OO0O00O00O

Frame 00 0O 0O fral

0000000 Frame O (FRAMEA s) 0 seString 000000000000 00DO0O0OOO
00 fras 000000000000 (FRAMEAs) DO000O00O0O00DO0O0DOOOOODOOO
doodooooo0 emOO0OO00o0oOoooooooog

Label 0000 1labO
0000000 Label O (LABELAs) 0 sesString 0000000000 labsOOOOO
0000000 (LABELAs) D00O0O0ODOO0OO0O0O0ODOODOO0OOODOOOOO

goooob Loboob Loogooooooooooboobooo Loboobo Looooobooo
O00O0OLO0O selseqU 10000000000 S[sJ00000000O0O0DOOOOOOO0
googobooon

S[s]:00 000 - 000

0000 S[s]c0o0000000o0o0o0o0boo00o0sO 100000000000 O0OUD
gbooobooobooobooboobooboo

28



gbooobooobooobobooboob

goodoo0o LIrRoboooooooooooooboobooobbooobboobobooooobooboo
gbooobooobooobobooboo

foo = Unspecified

000 foOOODOOOOO0 LIROOOOOOOOOOOOODOODOODOODOOODODODROO
goooboobooboobobooboboobobobboboobooboboobobooboo
0000 Unspecified 000000000 OCO0O0O0OOO0ODOOOO0OODOOO0OODOOOOOODOO
0000 fooODDOOOOOQOO0ODOOOOODOOOODODOOODOODOOODOOOO Unspecified OO
OO000000O0D0O0000 Unspecified0000000O00O0OCO0O0ODOOCO0OOODOOOODOO
000000000000 000OCO000DOO0O00DDOOO Unspeciied JO00OO0OO0OO0OOO
gbooobooobooboboobooboob

5.2 UUOUoooboogon

gboogbooboboobooboboboobobbooboobooboooobooboboobon
gboooboooboobobooboobboobboobbobobobb110bo0osboobobooboon

Bit : NN — Type

{0, 1}" (: {bn—l “+bo | b € {07 1}})
Bits : Type

(1>

Bitn

Bits = (U, Bitn
# : Bits— N
Hby1---bo 2,
# : {Bitn|ne N} - N
# Bitn 2 n
Byte : Type
Byte 2 Bit8

Bitn O {0,1} 0 nO0O00O0 nO0000D000O0O0D0O0O0O0ODOBIts00O00 neNOOO
OO0 Bitn OOODOODOOOOOODOOOODODOODOO#b0 bOO0000ODOODODODO nODOODO
0000000 Bitn OOODOO #Bitn O n 00000000000 beBitn OODOOODOODODO
ocoooooodgobs=b,—1---bo000000O00O0O0OODODOOOOODODOBItOOOOOOO 100
0 {0} 00000eBits 000000000 DOO0ODOOD BitsOODODOOODODOODOD
goooboooboooboboobooboobo

goooooobooooooooogooboboooooNObOOooboobobooboZzoogooo
gbooobooRrROOOO0OOODOODODOOOO

nb : Bits — N
nb by_i by = S0 bk 2
zb : Bits — Z
zb byp_1---bg nb b,_1---bg — b1 %x2"
rb : Bits - R
rbb bO IEEEDOOOOD

(1>

(1>

(1>
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gboobooobobooooboboboobobooobo 2000000000b00b0O0b0On
Oz0O20000000000000000rpb0O beBitsO IEEEOOOOOOODOODOOO
rpb=1000000000000000000C0C0000O0O0O0O0O0 w0 rvO0D0OO0O0OOODLOO
brnz 0 20 IEEEO0O0O n 0000000000000 ronz=1L0000

bz : N — Z — Bitn

bznx

b€ Bitn z=nbb (mod2")
br : n:IN - R —Bitn
brnz 2 ¢0 n000 IEEE0OOOOO

OO0 LIROOOoo0obo0oooboooooobo0ooooooooooooooooog nobobboO
gbooobobooobobooobooooboooobooooboooobooboboobooboon
O0000000 isasintnz 0 ze Z0 n0000000000D0O0O0O00O0O0O0O00O00 isauintnzx
OzeNOnOOOODOOOOOOODOOODODOOOODOODO

isasint : N — Z — Bool

isasintnx x = zb(bznx)

isauint : NN — IN — Bool

isauintnzx x =nb(bznzx)

gbooobobooboboboooboobooo

N
nb
zb
Bit n Z
bzn
rb
brn
R

000000 nb,zb,bzOO0O0OOOO0O0 nDOO0O0 20000000000000 ZOOO
0oo0oooooUuoooO zZz/(2moOoooOoUooOooOOooO0ooDOooDOO0OOO0O0ODOOOOoOUDOoO
ObeBitn O Z/(2") 0D0OO00O0000D0O0O000O0O0O00O0O00O00O0 nb,zb,bzOO00b O
OO0 nbb 000000 Z/(2m)ODOOOODOOO0ODOOO0O0O nbdb 00000000000 =
00<z<2"000000000000000=zbb00000000 20 -2 t1<zx<2r 1000
gboobooobooodbezOOO z00D0OO0OOO0O0O0O0ODOODODOODOOODOOOOOOO
gooobooobbobboobooboobooboobn

e 00 (nb,zb,bz)

1. VYne N VYbeBitn nbb = zbb (mod2")
2. VYne N VbeBitn bzn(zbb) = b

3. VneN VzeZ zb(bznx) = x (mod 2™)

4. VYne N Vaz,ye Z bznzr=bzny < z=y (mod2")
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3.02. 04 00000000D0O0ODOODOODOOOOOOOOOOODODOOOOODOOODO
gbooobooobooobobooboboobooboo

OO0000D00O000O0OO00O0 sideeffect free0 00000000000 OKOOOOOOO

o 10

Q. LIRO0DOD0D0O00D0D0000D00D0ND0N0OD0D0N0N0N0D0NDOOoooon

A.00000 COINSOODOOOODODOOOODOCO JawvadOODOOOOODOODOODODODO (0DOOO
000000000000 000000)000000000000FORTRANDOODDOODOOOOO
oobooooooooboo
O0o00o00b00oo0oo0ooono LIROOOO00000000000000000000000000O0
0000000000000 00000000000000000O0000000000) 00000
gooooooboooooooboooooooooboobooooobOoOobObOobooDbOboobbOo0oDDbDo
gooooooboooooooboooooooooboobooooobOoOobObOobooDbOboobbOo0oDDbDo
gooooooboooooooboooooooooboobooooobOoOobObOobooDbOboobbOo0oDDbDo
OO0o0o0o0oOoOgOo coINSOOoooooooooooooOoOoOoooooooooo
goooooobooooooooboooooooobooboo0ooobOoobObOOoooDbOboobbOo0oDoboo
goooooobooooooooboooooooobooboo0ooobOoobObOOoooDbOboobbOo0oDoboo
goooooobooooooooboooooooobooboo0ooobOoobObOOoooDbOboobbOo0oDoboo
goboooobooooooboooboo0ooooboo0oooOoooboo0ooobooOo0oooDobOooobo
ooboooo

53 LOO0O0OOOOOOOOO (7)

Ltype = Itype+Ftype+Fixnum U0 000 ¢t0 I 000 FOOODOOOOOOOOOOCO ¢tO
U0D000000FixnumO00000000000000000 validltype DO0O0OO0OD0OO0O 800
ocoobooooooooo

70 LO000000000D00O0O0O0O0LO0ODOO0OO0O0OO0DOO0O0O0O0OO000O0 T[In]
O0n0000000O07T[FR]0 nO0000D000D0O00O0O0DO0O0OO0DOO0OOODOOOOOOOO
gobooboobdoboond 1m0 FRO0OO0OOO0OOCOOOO00O0O0O000O000O0

T : Ltype — Type

T[in] 2 Bitn
T[Fn] £ Bitn
T[n] 2 Bitn

Bitw : Type

Bitw {n € N |3t € Ltype T[t] =Bitn}

gboogoboobobooboobobooooboboooboboboboobobooboboobon
cOodooOooOoOooooocoINSOOdOoooooooooooooopooooooooooooo
gooboboooboboooobboboobobobobboobobboooobooobbobb nOOO
Bitn 000 00BitwUODOOO0ODOOO0DODOOO0DOOO0DOOO0DOO0DOO0DOO00O000O0O0

54 LOOOOOO

rooooooooobooooobooobogoboooooobooooooobobooboooDoboooboOooDo

ooooooooooo0oo0oD 00 NOO ByteOODOOODO m:N —Byte, DO0O0OOOO
Udomm UO00O0O0O0O000O0DOO00O0O0O0O00O0DOODOOOOOOOOODOOOODOOODOOO
gboooboooboooboo
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gboogoboobooobobooboboobobooboobboboobooooooboobon
gbooooooboobooooooboobobo0 NOODoooooooobooooooboooboooo

Location, PMemAddr, RMemAddr, DMemAddr : Type

Location 2 N
PMemAddr = N
RMemAddr = N
DMemAddr = N

gbooobooobobboob pMemDOO0OO0OO0O0O0OO0OO0 RMemUOODOOO0OO0O0O0O00O0 DMem O OO
good

PMem, RMem,DMem : T'ype

PMem é PMemAddr — Lfunc |
A

RMem = RMemAddr — Byte
A

DMem = DMemAddr — Byte

gboogoboobobooboobooboboobobooboooobobooobboboboooan
gooooobooooooobooooooboooboooobooLobooooogoooobooboooDo
00000000 m:DMem 0000000 LOOOOOOODOOOOODOOOOOOO m':DMem (O
00 domm/Ndomm =0) DO0DO0O0OD0OO m” ém::m’DDDDDDLDDDDDDDDDDD
goooooboooboobooobooooobooLobpooooboobooooboooooboboD0D mOOOO
00000000000000 LO0000O0000000000000D000oooooooog m”
00000000 domm DODO0OO0OO00O0O0ODODODOOO LOOOOOOO m|gewm 0O0O00ODO
gobooobooooooobooobooobogooboobooboooobooo0 Lobobobobooogooooo
good

goooooooOobo loopgoooooooooooooooodoooooooooogooo
gboogoboobboobooboboobobooboboobboboobooboboobobooboo
gooooooboooooooogoooboooooobooboobooboo Lobooboboooboo

Action,Trace : Type

Action Symbol x Ltype X [Bits]

> 1>

Trace [Action]

gboo0ooooooolD trace 000000000 O0ODOOOODOOODOOOODOOOODOOO
00000 (000000)LOo00000000ooooooooooo

agoooo Action
volatile 0 00O OO0 (READ, ltype, [address])
volatile 0 0O 0000 | (WRITE, ltype, [address, value])

oooooobooo Loboooobobob0 MemD LOODODOOOOOODOD rsOOOOQoO
googobooon

Mem : Type

A
Mem = {pc:Location7 pm: PMem, rm: RMem, dm: DMem, tr:Trace, rs:R}
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gboooboooboooboboobooboobooboobobooboon

addtotr : Mem — Symbol — Ltype — [Bits] — Mem
addtotros[t] b 2 5= {tr = o.tr++(s, [t], b)]}

OO000 Endianness 000000000000 COODOOCO0OCOOCODOOODOOOO Unspecified
gbooobooobooobon

bits2bytes : Bit(n * #Byte) — [Byte]
bits2bytesw,_1 - wiwp 2 [wo, w1, ...y Wp—1]
bytes2bits : [:[Byte] — Bit(#1[ * # Byte)

(1>

bytes2bits [wo, w1, ..., Wn_1] Wp—1 *+ - W1Wo
readbytes : (IN — Byte) = N — N — [Byte]
readbytes min [ml,m(+1),...,m(l+n—1)]

writebytes : (IN — Byte) - N — N — [Byte] — (IN — Byte)

writebytes min [bo,b1,...,bn_1] m:=[—by,l+1—by,....0+n—1+by_1]
bits2bytes 0 bytes2bits OO0 OO0 ByteOO OO OOOODOOODOO readbytes min 000
OmO0000!I00 n00000000D0C000Owritebytesm!bOO00O0O0 mO0000 10O
00000000 »0000000000000000O0MODDOOOOOOOOOOOOOOOOO
0000000000000 00000000000000000000000Oo0O00)
000000000000 0000000 LOoOoOoooooO0obO0obo0ooooooooooooo
ooobooooooa

rmread : Mem — RMemAddr — ¢:Ltype — 7[t] 1

(1>

rmread Unspecified

dmread : Mem — DMemAddr — ¢:Ltype — 7[t] L

(1>

dmread Unspecified

rmwrite : Mem — RMemAddr — ¢:Ltype — 7 [t] — Mem |

(1>

rmwrite Unspecified

dmwrite : Mem — DMemAddr — ¢:Ltype — 7 [t] — Mem |

(1>

dmwrite Unspecified

rmreadoa[t) DOOD0O000 oorm 00000 « 0000 ¢t000O00000O00O T OO
O0000O0Odnread D0 000000000000 00D0O00O mwritecatjw 00000000
crm 00000 « 000 ¢t00 00000 (00O0D0O0O0O0O0O0O0O c0000D0O0OOOOOOOO
000000000)0dmwrite 0000000

dmread 0 dawrite 0000000000000 0OOODOODO0OOODODOOOODOOOOOO

00000000000 000000 VAXOOOOOO LittleEndian 0000000 dmread,dmwrite
O000000ooo0oooooDoooooooooO0 vVAXOOODoDooooooooooooooo
oo0ooooooooooo

dmreadVAX o a [t]
dmwriteVAX oa [t] w

bytes2bits(readbyteso.dm a (# T[t]/8))
o :={dm = vwritebyteso.dm a (#7[t]/8) (bits2bytesw)}

> v
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IBMOODOOOO BigEndian OO000O00000O00O reverse J00O000O00O0OOO

dmreadIBM o a [t] bytes2bits(reverse (readbyteso.dm a (# 7 [t]/8))

o :={dm =writebyteso.dm a (#7[t]/8) (reverse (bits2bytesw))}

> 1>

dmwriteIBMo a [t] w

Cross Endian 0000000000000 DO0O0O0O00O0O0DO00ODO Endianness 000000 0O0OO0O
0000ooooo0oo0ooOoo0Oo0O0o00obOo0Oo00o0booOoOobOoO0o00ooDobOOo0o0oOoOooOoODoOooOoOooooon
00000 Endianness 00 0000000000000 O0O0O0O LOOOOOOOOOOODOOOO
ooooo

goooooboboboboobooooobooboobboboobobobobob boboboo
(LO0O0D)0000000000000000000000000000000O00DoO0oUoOO0n
0 (0o000)00o0o0o0ooooooooooo

00000 random OO0 O0O0OO0OO0OOOOOODOOODOOLOODOOODODODOODOOOOO
goooboboobooooboooooooooobobooboooboobobo LoobooobobDOoo
gbobogbooboboobooboobooooboobbobbobiboDbd random 0000000
OO00000 LOO0O000O0O0O00D00O0000000 rand00000O000QC rand O Unspecified O
gboooboooboooboboobooboobobooboobobooobbooboobooboan

random : ¢:Ltype — Mem — Mem x 7 [¢]

1>

(0 :={rs=r},0v)
where (r,v) 2 rand[t] o.rs
rand : t:Ltype — R — R x T[]

random[t] o

A .
rand = Unspecified

55 LOOOOO

LOODOLDOO MemOOOOOOOFrame OO0O00O00O000OD0OO0OOOOODOODOOOODOO
oooooooobooboobDobDO FrameO0OODOOOOODOODOOOODOOOODOOODOODOO
goooooboobooooooonD zoooo

FrameOffset : Type
A
FrameOffset = Z

o0 Lopbooboooobobooooooboooog

RegEnv, StaticEnv, FrameEnv, LabelEnv : Type

RegEnv 2 String — RMemAddr |

StaticEnv 2 String — DMemAddr |
FrameEnv 2 String — FrameOffset |

LabelEnv 2 String — Location |

gooooooooobooooobooboooooboooooooobobo0 Loobooboobooooobooo
gbooobooboboobooboboobobooboboobobboobooboboboobooboo
gooooobooLboobooboobodg envhO LOOODOOODOO
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Env : Type

A
Env = {reg: RegEnv, sta:StaticEnv, fra:FrameEnv, 1ab:Labe1Env}

000 LOOOOOOO000O00000 mklabelenv 0000000000000 O0L 0000
DefLabel 0000 0000000000000000D000000000000O00000000O0
000 DUPO00000O0 LOO0OOOO0O0O0O00000000 (00 validseq0OO0O000000
ooooo)o

0000000000 LO0O0000000000000000LIRO0O0O0O0O00000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000

mklabelenv : Lseq — LabelEnv+ {DUP}
mklabelenvs 2 ms0
where
m : Lseq — NN — LabelEnv + {DUP}
m[()]

m [((DEFLABEL s) €1 --- e,)] 4

L(String—>NL) (Z /\S-lN)

if l=DUPVI[s# L thenDUPelsel:=s+1
where [ £ m[(e1 - €,)] (i + 1)

mf(e; --- en)](i+1) if e & DefLabelExp

> 1>

(1>

mf(eger - - en)]i
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56 LOODOOOOOOOO (S,€)

SOLODO s0100000000000000O0S[s]0000000 pEavO00O0OOOO
gbo100b00000b0b00 MemOOOO0OOO0OOO0DOOO0OO0DOOOO

S : Lseq— Env — Mem — Mem |
N
S[s]pec = o2 where

o1 o:={pc=o0.pc+l}

> 1>

(02,) Els'o.pc]poi

000 00000 LOoOOOOOODO0OOUOOOOO MemOJOOOOOOODOO

€ : Lexp — Env — Mem — (Mem X Bits) |

E0 UnTypedExp 0000000000 D0ODOD POOODOODOD LOODOOODODOOOO
0000000000 validexp_sem U0 000000000000 O00DOOO:

(CONVSX ¢ 21) t,t1 € Itype A w > wy
agoood
E[(CONVSX t z1)]po 2 (01,bzw (zbwvy))

goobbooobboooobbooobbooobbbbOod =z O o € TypedExp 0D OO O
ti,w,wi,o0, 0000000000000 ODOO0O00OOO0OO0O0O0OODOOOOOOODOOO0ODOOO
gboogobooobooobooboobooboobooboobobooobobooboboobooboo

t; T;.type
# Tt
# T[ti]

Elx1]po

w
Wi

(o1,v1)

> 1> > e e

(02,v2) = E[z2]por

(0i,vi) = Elzi]poi

0000000000 LO0O e000OO0O0O0O ed00O0O0O0OO0O0OOOOO0OODOOOOOOOO
gooooobooobobobooooooog t,w,wy,o,,v; 00000000 0O0O0O0OOe O OO
00000 validexp_seme DO O 0OOO0OO0O0OO0O0OOO0OO0O0O0O0OOOOODOOODOOODOOOO

validexp_sem[(CONVSX ¢ z1)] 2 t,t1 € Itype A w > wy

OO0O00O000000 validexp_seme étruel]l]l]l]l]DDDDDDDDDDDDE[[@]]EIEII:II:II:I
OooOOoOoOOOO0OOO0OO0OD0O000000000000000000 UnspeciiedDOOOOOOO0O0OO
0000000000000 0ooO0ooO0oOo0O0000O00ooO00ooO00o0oooooO0n
00000000000 000000000 LOoOO000o0oOoO0O0O0000O0O0O0O0O0000O
O0000000000 LO e0d0DO validexp_seme 2 false 0000
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5.6.1 Const O

D000 Const DOODO0O £E000O0ODOASMCONSTOOD Pure DO ODOOOOODODO

1. (INTCONST ¢ z) t € Itype
zeZ OO tOOooooooooOooO

E[(INTCONST ¢ 2)]po 2 (o,bzw 2)
2. (FLOATCONST ¢ r) t € Ftype A brwr # L
re ROODt000O00O0OO0OO0ODOOOO

E[(FLOATCONST ¢ r)]po 2 (o,brwr)

OO00000O0C0O000D0O00O0 Const OO OOOOOODOOOOOODODOConstOOOOO
gbooobooooooon

mkconst : t:Ltype — T [t] — Lexp
mkconst[t] b 2 ifte Itype then
[(INTCONST ¢ )] where z 2 2bb
else
[(FLOATCONST# r)] where r £ rbb

5.6.2 Addr O

0000 Addr 00000 £000000Static 0000000000000 0O0Frame 0000
000000000 0000DOO0o0O0OOLabel OO0 LODODDOOOOODOOODOOO

1. (STATICt s) t € Itype
sestring U0 00000000000 OO0OOO0OOOOOOOO0OO

E[(STATICt s)]po 2 (o,bzw (p.sta[s]))
2. (FRAME ¢ s) t € Itype
sestring U0 0000000000000 OO0OO0DOOOO0OOOOODLOOO0OOODbOOO0nOO
E[(FRAME t s)]po 2 (0,bzw (nb(rmreado (p.reg["@FP"]) [t]) + p.-fra[s]))
3. (LABEL ¢ s) t € Ttype
sestring U0 0O0O00OO0OO00OO0O

E[(LABEL ¢ s)]po 2 (o,bzw (p.lab[s]))
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5.6.3 ReglU

OO000 RegOOOOO £000000D0OOO0O0DOOOOODOOOODODOOODODODOOOO
gbooogbooboboobooboboobobooboboooboboboobooboboobobooon
gbooobooboobooboooooboo

OO000000D0C00O00 RegDO Set 00000000 ODODOOODOOOODOOOODOOOO
0000000000 0O000DOO Set000DOOOOOO

1. (REG ¢ s)
sestring 000000000000

2

E[(REG ¢ 8)]po (o, rmreado (p.reg[s]) [t])

2. (SUBREG? (REGty s)n[&m]) w<urs A O0<n<wi/weN

goooooboooobobd n000000000000m € SubregModifier OO OO
0000000000 000DOOO00D0O00O0D Set0O00OO0ODOOOOODO

E[(SUBREG t (REG t1 s) n [& m])]po 2 (0, rmreado(p.reg[s] + subregoffset[t] [t 1] n) [t])

000 subregoffset U0 ¢; OOOOODOO nOO0O0ODO ¢tO0O0O00ODOO0ODOOOOODOOO
0 Unspecified OO0 OO0

subregoffset : Ltype — Ltype - N — N
A .
subregoffset = Unspecified

gbooobooobooboo

5.6.4 Pure O

o000 Pure000O0OO0 £00000O0O

1. (NEGt.’L‘l) t=1
agoood
E[(NEG t x1)]po 2 (o1,bzw (—zbwy)) ift € Itype
E[(NEG t x1)]po = (o1,brw (—rbwy)) if t € Ftype
2. (ADDt.’L‘l 332) t=1t; =to
aoo
E[(ADD t 1 x2)]po 2 (02,bzw (zbvy +zbvg)) if ¢t € Itype
A

E[(ADD t 1 x2)]po (o2, brw (rbvy +rbug)) if ¢t € Ftype
3. (SUBt.’L‘l 332) t:tl ZtQ
aoo
E[(SUB t 1 x2)]po
E[(SUB t 1 x2)]po

(02,bzw (zbvy; —zbwg)) if ¢t € Itype

> >

(o2, brw (rbv; —rbug)) if ¢t € Ftype
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4. (MULt.’L‘l 332) t=1t; =to

10.

11.

aoo
E[MUL t x1 z2)]po = (02,bzw (zbwvy xzbwg)) if t € Itype
E[MUL t x1 z2)]po 2 (o2, brw (rbvy xrbvg)) if ¢t € Ftype
. (DIVStml 332) t:tl =t2
goooood
E[(DIVS t 21 z2)]po = (09,divzw (zbwy) (zbwy)) if ¢t € Itype
E[(DIVS t 21 z2)]po 2 (09,divrw (rbvy) (rbuvy)) if ¢t € Ftype
divz : w:Bitw— Z — Z — Bitw |
divzwnd 2  if d=0then L else bzw (truncate(n/d))
divr : w:Bitw— R — R — Bitw |
divrwnd 2 if d=0 then L else brw (n/d)
(DIVU t 21 22) t € Itype A t =11 =t
goooood
E[(DIVUt 21 z2)]po 2 (02,divzw (nbwy) (nbwsy))
(MODS t 1 22) t € Itype A t =11 =t
goooood
E[(MODS t 21 x2)]po = (o2,modzw (zbwy) (zbvs))
modz : w:Bitw— Z — Z — Bitw
modzwnd 2 if d =0 then L else bzw (n — d * truncate(n/d))
(MODU ¢ 21 22) t € Itype A t =11 =t
goooood
E[(MODU t 21 z2)]po = (02,modzw o3 (nbwy) (nbwz))
(CONVSX t 1) t,t1 € Itype A w > wy
agoood
E[(CONVSX t z1)]po 2 (01,bzw (zbwvy))
(CONVZX ¢ 21) t,t1 € Itype A w > wy
agoood
E[(CONVZX t z1)]po = (01,bzw (nboy))
(CONVIT ¢ zq) t,t1 € Itype A w < wy

goooooood
E[(CONVIT t z1)]po 2 (01,bzw (zbwvy))
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12.

13.

14.

15.

16.

17.

18.

19.

20.

(CONVFX ¢ 21) t,t1 € Ftype A w > wy
gooooooooon

E[(CONVFX t z1)]po 2 (o1, brw (rboy))
(CONVFT ¢ z1) t,t1 € Ftype A w < wy
gooooooooon

E[(CONVFT t z1)]po = (o1, brw (rboy))
(CONVFI ¢ zq) t € Itype A t1 € Ftype
gooboooooon

E[(CONVFI t z1)]po = (01, bzw (truncate(rbuvy)))

(CONVSF ¢ z1) t € Ftype A t; € Itype
goooooooooboood

E[(CONVSF t z1)]po 2 (o1, brw (zbwvy))
(CONVUF ¢ z1) t € Ftype A t; € Itype
goooooooooboood

E[(CONVUF ¢ z1)]po 2 (o1, brw (nbuvy))

(BAND ¢ 1 x2) t € Itype A t =11 =t
good

E[(BAND t x1 z2)]po = (o2,bitop(Axy.if xt =1 Ay =1then1 else 0) vy v2)

bitop : (Bitl —Bitl — Bitl) — Bitn — Bitn — Bitn
. A A
bltOpf Tne1""TOYn—-1"""Yo = Zn—1-°°20 where 2 = fq;i Yi
(BORt 1 x2) t € Itype A t =11 =t
good
E[(BOR t 1 x2)]po 2 (o2, bitop(Axy.if x =1V y =1thenl else 0) vy v2)

(BXOR t 1 x2) t € Itype A t =11 =t
goooooo

E[(BXOR t z1 z2)]po 2 (02, bitop (Axy.if x = y then 0 else 1) vy v2)
(BNOT ¢ x1) t€Itype A t=t
gooon

E[(BNOT t z1)]po 2 (01,bitop (Axy.if © =1 then 0 else 1) vy (bzw0))
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21.

22.

23.

24.

25.

(LSHS t 21 2 [& m)]) t,ty € Itype A t =1

0000000002, 0000000000 m=(snd)00000000000O0O0O0OOO
0000000 2,000 n00O0D00ODO0ODO (s=8)00000000O0 (s=v)0000000
0000000000000000 2200000 nO00O000O0OO (OODOOOO)OOO
ocoooooooooooooooooooO0oooogooOoooogoopooooooood
OO00004d=D000000000ODOCOOOOO0ODOOODOOOOOOODODOOd=u000
gbooobooo roobooboboboboo Lboooo

gbooobooobooobbooboobboobboobooobboobboobbobn
gbooooboooboobooboboobboobobobobobobbobD 200 v O0O0OD0ODOO

E[(LSHS t 21 x2)]
E[(LSHS t 21 z2 & m)]po
genericshift : w:Bitw— Z — Z — Bitw
genericshiftwnc bz w (floor(n * 2¢))
shiftcount : Bits — ShiftModifier — Z |
shiftcountb [(snd)]

EI(LSHS t 21 a5 & (U 5 D))]

(02, genericshiftw (zbwvy) (shiftcount vg [m]))

> >

(1>

(1>

if ¢g = ¢; then ¢j else
case [dJof D=c; U= L

where

f

Co

case [s]of S = zbU = nb
fb
f(bznco)

> 1> >

C1

(LSHU t 1 22 [& m)]) t,ty € Itype A t =1
gooogooood

g[[(LSHU t X1 332)]]
E[(LSHU t 21 22 & m)]po

EN(LSHU £ 21 a5 & (U 5 D))]

> 1>

(02, genericshiftw (nbvy) (shiftcount vg [m]))

(RSHS t 1 22 [& m)]) t,ty € Itype A t =1
goooogogooo

g[[(RSHS t X1 332)]]
E[(RSHS t 1 2 & m)]po

E(RSHS £ x1 x5 & (U 5 D))]

(02, genericshiftw (zbwvy) (— shiftcountwvy [m]))

> 1>

(RSHU t 21 22 [& m)]) t,ty € Itype A t =1
goooogogooo

g[[(RSHU t X1 332)]]
E[(RSHU t 21 2 & m)]po

E[(RSHU £ 21 x5 & (U 5 D))]

> v

(02, genericshiftw (nbwvy) (— shiftcountwy [m]))

(TSTEQ ¢ x1 x2) t € Itype A t1 =to
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26.

27.

28.

29.

30.

31.

32.

EN(TSTEQ t 1 x2)]po
EN(TSTEQ t 1 x2)]po (o2, tstrw (Azy.xz = y) (rbwvy) (rbuvg)) if t; € Ftype

tstr : w:Bitw — (R — R — Bool) - R — R — Bitw
bzwif fxythenl else 0

(o2, tstrw (Azy.xz = y) (zbwvy) (zbwvg)) if t; € Itype

> >

(1>

tstrw fxy

(TSTNE ¢ 1 x2) t € Itype A t1 =to
oo (.131 75 $2)|:|

E[(TSTNE t 21 x2)]po
E[(TSTNE t 1 x2)]po

(o2, tstrw (Azy.x # y) (zbwvy) (zbwvy)) if t1 € Itype

> 1>

(o2, tstrw (Azy.z # y) (rbwvy) (rbuvy)) if t1 € Ftype

(TSTLTS ¢ 21 x2) t € Itype A t1 =to
000000 (21 < 22)0

E[(TSTLTS t &1 x2)]po
E[(TSTLTS t =1 x2)]po

(o2, tstrw (Azy.xz < y) (zbwvy) (zbwvy)) if t; € Itype

> 1>

(o2, tstrw (Azy.xz < y) (rbwvy) (rbuvy)) if t; € Ftype

(TSTLES ¢ 21 x2) t € Itype A t1 =to
000000 (21 < 22)0

E[(TSTLES t =1 x2)]po
E[(TSTLES t x1 x2)]po

(o2, tstrw (Azy.xz < y) (zbwvy) (zbwvy)) if t; € Itype

> 1>

(o2, tstrw (Azy.xz < y) (rbwvy) (rbuvg)) if t; € Ftype

(TSTGTS ¢ 21 x2) t € Itype A t1 =to
000000 (21 > 22)0

E[(TSTGTS t 21 2)] 2 E[(TSTLTS t 25 z1)]
(TSTGES ¢ 21 x2) t € Itype A t1 =to
000000 (21 > 22)0

E[(TSTGES t x1 22)] 2 E[(TSTLES ¢ 25 21)]
(TSTLTUt 1 332) t,t1 € Itype A t1 =t2
000000 (z1 < 22)0

E[(TSTLTU t z1 x2)]po 2 (o2, tstrw (Azy.x < y) (nbwy) (nbwsy))

(TSTLEUt 1 332) t,t1 € Itype A t1 =t2
000000 (21 < 22)0

E[(TSTLEU t z1 x2)]po e (o2, tstrw (Azy.x < y) (nbwy) (nbwsy))
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33.

34.

35.

36.

(TSTGTUt 1 332) t,t1 € Itype A t1 =t2
ogooooo (£1>$2)|:|

E[(TSTGTU t z1 22)] 2 E[(TSTLTU ¢ 25 21)]

(TSTGEUt 1 332) t,t1 € Itype A t1 =t2
ogooooo (xlzxg)lil

E[(TSTGEU t z1 22)] 2 E[(TSTLEV ¢ 25 21)]

(ASMCONST ¢ 1) t=1t; A isasmconstx;
od », gggooboog
A
E[(ASMCONST t z1)] = E[x4]

isasmconst : Lexp — Bool

. A .
isasmconst = Unspecified

000 isasmconst 000000000 O0DOO0ODOOOODOOO Unspecified 0000000
doooboooboooooooooo

Ve € Lexp isasmconste — Vz €} e x € ConstExp + StaticExp + PureExp

o [10J

Q. 000000 ASMCONST 000000000 0O0ODO0OO
A.00D00000000O0DOvalidexp 0000000000000 O00O0DOODOOO0OODOOOODOOO

000D000O00D00ODO AasMcoNST DO DO ODOODOODODO
(PUREt 1 -+ Xp) 21 € IntConstExp
goobooooooobooooon

A
E[(PUREt z1 -+ xp)]po = (on,pureapply[t] (nbvy) [va,...,v,])
pureapply : t:Ltype — N — [Bits] — T[]
pureapply 2 Unspecified

000 pureapply OO0 nbu; DOOO0OO0DOOOO [ve,...,v,] 000DO00OO0DOOO
Unspecified DO OO0O0O

5.6.5 Mem [

o000 Mem OOQOO0O £E0000O00O

1.

(MEM ¢ 1 [& m)]) t; € Itype
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gbooobooooobd 0000 ¢:t0000000000000000 m € MemModifier [
OO000m=vOD0OOOOO Mem OO volatile 00 O00OOOOOOOCOODOOOOODOOOO
gbooobooobobbooboon

E[(MEM ¢ x1)]
E[MMEM t 21 & m)]po

E[(MEM ¢ 1 & N)]
case [m] of
N = (01,dmreado; (nbwvy) [t])
V = randon[t] (addtotr o1 READ [t] [v4])

> >

5.6.6 Set O

D000 SetO000CO0 £000000

1. (SET¢ (MEM ¢/ 21 [& m]) z2) t=1t =t

gbooooobobob - 0000 ¢t00000000 2. 00000000m € MemModifier
OO0000Om=v0OOOOODO Mem OO volatile DO0O00OO0O0O0O0ODOOOOOOOODOOOO

googoog
E(SET ¢ (MEM t’ 1) x2)] 2 E[(SET ¢t (MEM ¢’ 21 & N) x2)]
E[(SET ¢t (MEMt' x1 & m) x2)]po 2 (04,v2)
where
03 2 gmwrite oa(nbwvy) [t] ve
A

04 case [m] of

N = o3
V = addtotr o3 WRITE [t] [v1, v2]

2. (SETt (REGt' s) x1) t=t =t
Reg 000000000 2, 00000000

E[(SET t (REG t’ s) x1)]po 2 (rmwrite oy (p.reg[s]) [t] v1,v1)
3. (SET ¢ (SUBREG¢' (REGt1 s) n [&m]) x1) t=t =1t

SubReg 00 ODOOOOOODOO 2, 00000000 MmM € SubregModifier OO0 OO0Om =N
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000000 (REGt; s) 0D OOO0ODOOOOOODOOOOO

E[(SET t (SUBREG ¢’ (REG t1 s) n) x1)] 2 E[(SET t (SUBREG ¢’ (REG t1 s) n & S) x1)]
E[(SET ¢ (SUBREG t' (REG 1 s) n & m) z)[po 2 (o4, v1)
where
a 2 p.reg[s] + subregoffset[t] [¢t1] n
o3 2 case [m] of
S=o01
N = rmwrite og (p.reg[s]) [t]r
where (o3,7) 2 random[t] o1
o4 = rmwriteosa[t] vy

5.6.7 Jump U

o000 JuwmpOD0OOOO E0000000O0O0DOOOO0OOODOOOOOOODOOODOOODO

2

Ji = Elilpo

1. (JUMP Iy)
0000 L, OOOO0OO0O0OOoOoooOoOoOooooooo

E[(IUMP 1)]po £ (jmpa i, 0)

jmp : Mem — Bits — Mem

) N .
jmpoj = o:={pc=nbj}
2. (JUMPC x1 11 I2) z1.code € TstOps

TstO o, 000 100 00000 L, OOOODOOOO

EN(IUMPC x1 1 I2)]po £ (jmpoy case nbuvy of 1= 51 0 = jo,0)

o 1[I

Q.z: 0000000000000 00O0
A.00DDO0O0DOO0ODOOO0OODOOO0O0OOO0D0O0000

3. (JUMPN z1 ((c1 l1) -~ (cn ln)) lo) t1 €Itype AN i#j — ¢ #¢j
000 ;000 geZ 000000 ;000000D000DO000DO [p0DO00D0OO0OO

E[(IVMPN 21 ((e1 l1) -~ (en 1) lo)]po 2 (jmpoy if 3 ¢; = nbv; then j; else jo, 0)
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5.6.8 DefLabel O

OO0O00O DefLabel DO0OOO &£ O000000ODefLabel OO0 L OO0 LabelEnv 000000
mklabelenv 0O O000O00EOOODOODOOOOO

1. (DEFLABEL s)

E[(DEFLABEL s)]po 2 (0,0)

5.6.9 Call O

o000 CdlODOOOO £00000OO0

1. (CALL 1 (z2 +-+ @n) (1 -+* Ym)) t1 €Itype A O v 0000000 InterfaceVar

z1 00 v, 00000000000000 LOO epmnvi(# liseme) 000000000000
000000 Flepmv;] 0000000000000 3 000000

E[(CALL &1 (2 - @) (41 -+ ym))]po = (0),,0)

where

(00, [b1,. .. bm]) = Flopmvi]pva,...,v,] 00
Yi-type
mkconst[t;] b;

E(SET t; y; b)) poi_y

> 1> > e

5.6.10 Interface O

good
0000 Interface 10000 £€000000&£00000O000w, 00000000 FOOO

good
1. (PROLOGUE (wy wy) 1 --- ) 0O x; 0000000 InterfaceVar

5[[(PROLDGUE$1-~-mn)]]pUé ooooooooob wy 0000000000

2. (EPILOGUE (wy wy) T1 - -+ Ty)

E[(EPILOGUE 21 --- xp)]po 2 oooooodoboow, 000000000

gFoooooooooobooobooboooooooooooboooooboboooobooDbooboon
gboogoboooboooboobooobooboo

5.6.11 Special O

0000 Special DO0DOO0O £0000000000000D000x; 0z (i<jO000)0000
pdooooooooooooodooooooboooooooooooodoon ;000000
googobooobooooboo
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1. (PARALLEL x1 -+ Tp,)
x,...,2, 000000000000

E[(PARALLEL 21 --- zy,)]po 2 (c:=lo1+0,...,0n=0],0)

where

2 Elxilpo

(Oiav’i)
2. (USET)
godod r00O00000oobbo

E[(USEr)pe £ DODDODODO

3. (CLOBBER )
D000 20 Set 0000000000000 0OO00O0O0OON00OOONONOOONONOOO0N

E[(CLOBBER z1)]po 2 E[(SET 1 z1 ¢)]poe
where

(o2,7) random[t1] oy

> 1>

¢ = mkconst[ti]r
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57 LOOOODOOOOOOOOOO (A

LOOOOO e€lalist 000000000 AJe] D000000O0O0ODO (e:EntClass) 0000
00 (EntTypec) 00D O0O0DO0OO0DOOO0OOO0OU0DOOOOOOOOOOODOODOOOOOOD
validalist 00000 LOOOOOOOOOODOODOOODOO0OOOOODOODOOOOOOO0O0

A : Lalist — c:EntClass — EntTypec
EntType : EntClass — T'ype
EntType REG 2 { type:String — Ltype ,
offset : String — Offset }
EntType FRAME

{ type:String — Ltype ,
align : String — Align |,
offset : String — Offset | }
{  type:String — (Ltype + {UNKNOWN}) ,
align : String — Align |,

EntType REG

segment : String — Segment |,
linkage : String — Linkage | }

o0 LoOoooooobooobbooooboobooooooooooooooooobooDboooo
U entfilter DOOOOO0OODODOODODOOO

entfilter : EntClass — Lalist — Ent List

0

(if ¢ = eg.class then [(eg)] else [()])
++entfilterc[(ALIST ey --)]

entfilterc [(ALIST)]
entfilterc[(ALISTeg ey --)]

> >

oooO A0O0O0O0O0O

Ala] REG 2 { type = {n;—t;},
offset = {n; — o0;} }
where ((ny REGt; 01) ) £ entfilterREG la]

Ala] FRAME 2 { type={n;—t;},
align = {n; — a;},
offset = {n; — o0;} }
where ((ny FRAME¢; a; 01) ---) = entfilter FRAME [q]

Ala] STATIC 2 { type ={n;—t;},
align = {n; — a;},
segment = {n; — s;},
linkage = {n; — [;} }
where ((ny STATICt; a3 s1l1) -~ ) 2 entfilter STATIC [d]
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58 LOOOOOOOOOOO (F)

0000000 FO0O00000000 Args,Rets 0000000000 ODOOODOOOLOOO
gbooobooobooboO BitsODOO0OOOoOooOOOOO

F : Lfunc — Env — Args — Mem — (Mem X Rets) |
Args,Rets : Type
Args 2 [Bits]
Rets 2 [Bits]

LOO felfunc 000 F[f]00000000O0OO0DOOOODOOOOOOOOOOOOOOODOO
gooobobooboobobooboboLooob0 LopoboobobooobobooboooboobDOoon
OO000000DOOCO0000O0O0000OO00DOO000DODO00000 Imterface 0O0O0O0OOODOO
0000000000000 0000oDooooOOOO000D0O00DD UnspecifiedDOO0O0O0O
Prologue 00 w, OO0 O0O00O0OO0OO0ODOOCOOODOOCOOOOOOOOO

newregframe : RMem — N — IN

N .
newregframe = Unspecified

U000 newregframe UO O OOOOO m:RMem D U000 n 000000 RMemAddr — domr O[O
Ubobd 0000000000000 00000000000000000 newregframe 0000
ocoooooooooooooo

Vz 0 <z <n — newregframem n + x € RMemAddr — domr

OO0 FOUOOOOOOfnewenv 0 OOOOOOOOOOOOPrologue 00O £E00000O00OO
gboboo0b000D0f args UUDOO00O0O000O0O0O0Of execUDOOOODOOOODOf _rets
OO0 Epilogue 00000000 LOOODOOCOOOOOODOCOOOEpilogue 00 £000000
00000000000000 fmewmem 00000000000 (D0O0O0DOOOOOODOO)0O0OO

gdodboooodoboobodouooboodooboood
F[(FUNCTION name alist seq@Q(pro --- epi))] plai,...,an]o 2

where

(0'6, [bl, ceey bm])

(PROLOGUE (wy wy) T1 -+ Tp) 2 pro
(EPILOGUE (wy wr) Y1 -** Ym) 2 epi
o 2 f_newenvp o.rm alist seq w,
(o1,v1) 2 Elpro] po
oy 2 f_args[(z1 -+ xn)]p o1]a1,. .., an]
o3 2 f_exec seqp’ (o2 :={pc=1})
(04, [b1y-- -, bm]) 2 f_rets[(y1 -+ ym)] p o3
(05, v2) % Elepi] poy

06 f_newmemos o

00000 where OO0 f_0000000O0COO0O0OOOCOOOOOOOOOODOOODOOOO
gboooboooboooboobooboob
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o f newenv IO DOODOODOOOD pO0000D00O0OLOOODOOOOO LOODOOOO

f_newenv : Env — RMem — Lalist — Lseq — IN — Env
A
f_newenvpmasw, = p:={reg=r, fra=f, .lab=1}

where

%
> -

RegEnv

newregframem w, + (A[a] REG).offset s
FrameEnv

p.fra:= (A[a] FRAME).offset

LabelEnv

e -

e -

~ ~ S S ®»

mklabelenv seq

o f args UUDOODOOOOOO

f_args : InterfaceVarList — Env — Mem — Args — Mem |

(1>

f_args[(z1 -+ xn)]poolal,. .., an) On

where
t; T;.type
mkconst[t;] a;

SH(SET ti Z; a;)]] PO;—1

/
a;

(04, Js)

> e e

e f_exec O Epilogue OO0 ODOOOOODO
f_exec : Lseq — Env — Mem — Mem |
f_exec[s]po 2 ifs! o.pc € EpilogueExp then o else f_exec[s] p (S[s] po!0)
e f rets 0 Epilogue OO0 OO0OODODO

f_rets : TypedExpList — Env — Mem — (Mem X Rets) |

£ rets[(y1 - ym)] P00 = (O, [b1- .- b))
where

A
(aia bz‘) = 5[[%]] pPOi—1

e f newnem J OO0 0O00O0O LOODOODODOODODOOOOODOODOOOOOOOODOO
gboooboobOo e0bOo0obOOo0obOOO0ODOODOn

f_newmem : Mem — Mem — Mem

A
f_newmemo’ o = o' :={rm=0’.T|d4ono.rm, -dM = 0”.dM |don o .dn }

O F0O00 LOOOOOOODOODOOOOOODODOOOOODOODODOOOOOOODOn
gboooboooboon
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50 LOOODOOOODOO0O00O00 (P, M,D)
oood

P : Lprog — Env X Mem
M:O0000000O0O0ODOOOOO0ODOOOOOOn
D:00000000O0D000O0O0DObO0O0On

51



6 wvolatile 100000000 OODOODODOODOOO

gboogoboobobooboobooboboobooboboobooboboobobooboooon
CO00000ooO00OoOoocoOooO0o0ooDoO0o00ooooooOooonnD volatile OOODODO
00000000000 0DCOLIROO gvOOOODOOOOODOOODOOMEMOOOO volatile
0000000000000 O0000D volatileOOOOO0OOOOOODOOOOODOOOOODOO
gboooboooobooobod

6.1 UDOUOOOgoOoOoOooooooon

OO00vi,v200000000000C0C00C00000000O volatileDOOOOOOOOOODOO
gboboogboobobooboobobooooboooboobobooboobboobooboboobobooboo
googbooobooboboobboobboobboobbooboon

tl1 = vl X v2 = 1
v2 = 1 _ tl1 = vl
Rule 1: OD0O0OO0OOOOOOO

OO00000D0O0CO000000C0COO0O0O000 ded code elimination 000000000 O0O0O0OO
good

vli =1 X
vl =2 _ vl = 2
Rule 2: O0O0OO0OOOOOOO

OO0 volatile OOOOOOOOODDOOOOOOOOOOOOOOOOOOOOOODOOOODDO
goooobooboboboboobobooobobobobobobooooooobooboboboboo

tl =vl X junk = vi
t2 = vl _— junk = vi
t3 = t1-t2 t3 =0

Rule 3: OOOOOOO

OOOOvolatile I0O0O0OO0OODOOOOODOOOOOOOODOODODOOOOOOOOOOOOO
gboooboboobooboboboooooooboobooooboboobooobooboooboboobo
OO00000oooooooO00o0ooooooboOooODO000 Rulel200000000O0CODODO
Rule3 000000000

Mem £ {---,tr:Trace,rs: R }

gboooboboobobobooobobooboboboobboobooooboobobo0obbOd random
goooobood

Trace [Action]

> >

Action Symbol x Ltype X [Bits]

random : t:Ltype — Mem — Mem x 7[¢]

go Action
oooo (READ, ltype, [address])
0000 | (WRITE, ltype, [address,value])
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OO0 volatile OO OOOOOODOOODOOOCOODOOODODOOOODOODOOOOODROO
goo

E[MEMt x1 & m)]
a

case [m] of
N = (01,dmread oy (nbwy) [t])
V = random[t] (addtotr o1 READ [t] [v4])

where (o1,v1) £ Elx1]po
OO0 volatile OO0 OO0 O0OOO0OO0OO0OOOO0OOOOOOOOOOOOOOODOOOOOO

E[(SETt (MEMt' x1 & m) x2)] = (04,v2)
where
(01,111) 5[[$1]]PU
(02,v2) = E[z2]por

03 dmwriteoz(nbwvy) [t] va

> > e e

04 case [m] of
N = o3

V = addtotr oz WRITE[t][v1, v2]

6.2 UO0OOUOUOOOO

0000000000000 000000000000 Rulel 00 Rule300000O00OOOOO
0000000000000 000 volatile 000D O0ODOO0ODOOOOOOODOOOOLIROOO
00000000000 LOOOOOODOO volatile 000000000 DOO0OODOODOODODOOO
O0000oo00oooooooooooooooooooog

0000 Ubisimulation [17) 00000 LOOOOOOODODOOO00O0O0DOO0OOO coalgebra[19][18]
0000000000000 o00o0D00o00oo0o0Doo0oDoO0DOoO0DOoOooOn volatile OO
0000000 LOO0OOO000O00DO00DO000000000000 coalgebraDOOOOODOO
000000 00oo0oo0oooooooo0ooooooooooooooooooooOog

0000000000000 000D00000000 bisimulation 00000 [17)0 coalgebra O O
000 [190000000000000 1671000000000

F:C—-CO000O00 CcO0ODO00O0ODOO0OOODOOO F-coalgebra 00O OODOODO SO0
a:S—F(S)0D0 (S,o) 000O0O0O0O0OD SOO0O coalgebra 00000 DODOOOOODOO FO
O000D00O0OF-00000 coalgebra 00D0ODO0OO0OOOODOO f:S—T0 (S,«) 00 (T,5)
00 F-homomorphism 00O 00O

S / T
o 5
F(S) g FIT)

OO0000DO0000 cO000000 FOOOODOF-coalgebraOOOOOODOQO F-homomorphism
OO0000000000 cp, O0O0DOOOODOOOCO Cp O underlying category OO0 O0OC, OO0ODO
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000 (RA) O (S,a) O (T,5) O F-bisimulation 00000000000 (R) 00000000
(S,a) O (T,6) O bisimilar 0000000

(5,a) <

(R,~) — (T, )

OO00000 underlying category 0 Set 0000000000 O0O0ODOOOOOOODOOOOOOO
00000000 RCSxTOm:(s,t)— sOma:(s,t) — tO

g R ik T
oY v B
) F(m) FR) F(2) )

6.3 coalgebra [ [ [

coalgebra 0000 LOOOOOODOODOOOODOOOOOODOOOOOODOOODOOOOO
bisimulation D0 00000

gddooodoooboudn eeMem DO OO0 de O
gooooooboobboooonoon oz eMem OO0 00000000 ooooooooO
gdobooooooboooboon

021

Vo i = X0

og —— 01

V172, -
n

OO0 v:=2z0 volatile U0 v 00 2 0000000D0COCOOO0OOOCODO OO0 72,000
v[O00O0O 2, 00000C00000CC0000O000OCOCO0O00DOOOvolatileDOOOOOODOO
OO0000O0oODooOoOooo w2y, OO0D0OO0O0OOOOO00ODOOO0OODODOO0ODOODOOOOOOODO
LIROOOOO LOOOODOODOO volatile OO OOOOOODOOOOODOOOOCOLIROOOO
gbooobooobooobobboobooboobooboobooboooboobo

LOO000oooO0oooooOoooooooooooOdbisimulation OO0 O0O0O0O0O0OO0OO0OO
OO00000O0C00000O0COO0000DOO00000OD00000 coalgebraDJOOOOOOOODODO
000000000 coalgebra 000000000000 D FOOOUOOD XO0O e X —»F(X)0OODO
goooobooooboo

F . Functor on the categeory Set

F(X) 2 Vol x Bits x X
+Vol x Hom(Bits, X)
+{L}
Vol 2 Set of volatile addresses
Memc 2 Mem without.tr and.rs
Sc : Memc — Memc
a : Memc — F(Memc)
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OO0 Volc N O volatile 00 OO0 ODOOOOODOOOOOODOOODOOOO FOOODOOOO
OO000000C000000D000v:=20000 072200000 LO volatileOOOOOOODODO
OO000000D0OCO000000D00O000DOCCcoalgebra00000D0OCOOODOOODOOOODOO
00000000000 MemOJO00O0O0OO0OO0D0DOOO Meme OOOOScO LIROOODOOODODO
ocooooooodobo sSsocooooOoooOoooodooooooOooOogoOooOooogoo
0000000 env 00000 ODO0ODOO00OO0ODO0OO0O0OO00a OO0 SceDO0OO volatile O
OO000000ODO0O0000OD0O0OD0ODOO volatile JODOODOOOODOOODOOODOODOOODOO
OzeBitsOvevVol 000U DD0OOUUODOOOODODOOOO O (v,z,0’) 0000000
o 00000000000000000000 volatile JODO0OO vevolJDOOOOODOODO
(v, f:Bits = Memc) D00ODOU0OD fo, 0000000000000 D0O0O00ODO 0?72, 000000
UeocO0oOon

OO00000 LIROOOOO0OO0O0DODOOOD coalgebra 0000 OODODOOOOODDOOOODOO o
O coalgebra 00 000 coalgebra (7,) 0000000000 s 0000000000000

7 £ {0/ € Memc |0 — o'}
"2 s=0g'V

@

g — 0
a” o

35" ¢ 2% " Ao -2 o

ao € Vol X Bits X Memc

I

Naol2 =o'

\%

ao € Vol x Hom(Bits, Menc)
A (o ! 1)b=0'

0000 coalgebra 00 DOOOOODOOCOOOODO

00000 01,00 €Memc 00000000 coalgebra (a7,a) O (d2,«) O bisimilar
00000, O 090 coalgebral]l]l]l]l]l]l]l]l]aléagEII:II:II:I

oOoooooooo oSgoOopooooOoOooooooOoooooooO0ogoooooogooo
gooooooooob LIrROogoooobooooobooobooobooooDb Loooooooooo
gboobgoobgoobooooboobooboobooboooobooboobooboooboo

6.4 0O0OOOOOO

o000 LiROOoooooooooobooooboboobobobobooboboooobooooo
gboooobooobooboooboobboobooobooboboobooobooobooboooboboo
gboooboobooboobooboobn

G : Mem — Mem |

ICks

t : Mem — R — Trace

(1>

execute until the next volatile

A
tTr = [a1,...,an]

c : Mem — Memc

(1>

cT 7 without random states and traces

OO0 0 0000 volatile OOOOOOOOOO0OOODODOOOOODODOOOOODOOOO
oooooopoooOo0oOgo o0 so0U0UpoOoOoOoU000O0 t0DO0O0O0 rOOOOODOODO
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gooooboooboobdg 0 -s00b000DOO0ODOOODOODOODOODOOODDO cOOODOO
Ur-ro00boobooboobooboobooboboobooboo

ooo0b 100000000 random 0 O000O000O0OO0OOODOOO0 reRrROODODOOODOODOOO
O00 random OO0 00O00D0OCOCOODOOCOO0DOODOOO00OO random 000 fixOOOOODO
gbobooboobobooboobobooboboobobooboboooboboobobooboboo
goog-oobooboobooboobooooboobooboobooboo

ogboodl nn,meMem OO OOOOOOO

Vre Rtmir=tmr

gboooboooboooboobooboo TléTQDDDD

6.5 U0OUOUOUOOOOOd

000000 coalgebra 000 0000000000000000000O0O0O00O0OODOO0OO
ooooo
oo (0 £000)

t c
V71,72 EMem 7] =Ty <> CT| =CTy

go
gboodn0 7m,m €Mem O TléTQDDDDDDDDDDDDDDDDD

R, 2 {(r{,74) € Men? |
dre R
(i :={rs=r}) I, T/ (i=1,2)}

R. 2 {(c71,cm) € Memc? | (11,72) € Ry}

00000000000000000000000 (n,7)€R 000 Bin — 70 Biry — 740
000000000000000000000000 L 0000000000000
00 R, 0O (7, a) O (€73,a) 000 bisimulation 000000 FOOOOOOOOO

1. (Vol xBits x (—))000O:

€ R,

N Ut 2 N
CT1 D 01 = { (0’1,0’2) } 09 € CTy
Q@ ~ Q@

(vvxaa/l) 1 (U,.’L‘, (0-/150'/2)) : (vvxaa/l)

F(m) F(m2)

R, OO00DO0OO0OD 7, heR 000000, =c7] (1=1,2)000000000r 00000
googo
R, 00000 7, R 00000000000000DO0OOvw:=20000000000000
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aretl— (v,z,c7) (i=1,2)

00000 1000000000000000 (o),04) e R, 00000 y0O0OO0ODOOOOOODO
000000000 (of,05)=(c7/,cy) 000 R OODOO (rf,7)€e R 000 (0},04) € R O
gogbooooooooooo

2. (Vol x Hom(Bits,—)) O OO:

€ R,
N Ut 2 N
CT1 D 01 = { (0’1,0’2) } 09 € CTy
Q@ ~ «

(v, f1:Bits > ¢71) ~——— (v, f:Bits —» R.) ——— (v, f2:Bits — Tmy)
F(m) F(m2)

000000000000000000000000000000000000 00000000
0000000 2€Bits 0000 (fiz, foz) e R 00000 f 2 fixf 0000~00000
0000000 z€Bits 00000 oy =c7/ 000 Birl—7/ 0000000 o?2 000000
r,rheR 0000000 R, O00O0ODOOOOOOODONONOOOOOODONONONONOOOOODOD
00000000 fiz=c7)/ (i=1,2)0000 (7/,74)e R, 0000 0000000 LOOOO
ooooo0oooo
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LIROOOOOO

. 000 11,12,13

. SUBREG MEMOOOO

. 000000000 (00000000000000000000)

. (JQUMPC x1 x2) x1 0 000000000 (x20 LABELOOOO REGOODOD MEMO)

.gogoooo

(DELAYEDJUMP x) 0O 0ODOOCOO0OOOOOOOCOOOOO
(DELAYEDJUMPC x1 x2) 0O O000OOOOODOOCOOOOCOOOO
(ANNULEDJUMPC x1 x2) 000000000 DOCOO0OOOCOODOOOOO0OO

.00

(CONVFID t x) 000000000 DO (DODOOODOO)

(CONVFIDD t x) 0000000000 (000000 D0O00O0DO0OO0O0DO 80...h)
(CONVFIR t x) 00000000 DO(OO0O)

(CONVFIN t x) 000000000 D (DDOO0O)

(CONVFIP t x) 0000 D0O0OODOOD (DDOOO)

(CONVFIZ t x) 000000000 DO (DOO0O)

~ o~~~

(CONVSF t x) DOOOOO0OODOOO0DOOOO

(CONVUF t x) ODOOOOODODOO0DOOOO

(ROUNDD t x) 00000000000 D (DO00O0O0O0)
(ROUNDR t x) 00O O0O0OO00ODOOOOO(0DODO)
(ROUNDN t x) 000000000000 (DOO0)
(ROUNDP t x) 00000000 OOOO (DOO0O)
(ROUNDZ t x) 00000000000 OD (DOO0)

. 000000000 x10x200000x30100000000000000)

(CARRY I1 x1 x2 x3)

(OVERFLOW I1 x1 x2 x3)

(ACARRY I1 x1 x2 x3) x86 0000000

(PARITY I1 x) x 0000000000 0

(NOTANUMBER t x) x 0000 (x0000000)

(FSIGN I1 x) x 000000 xO0O0OODO0OOO0O0OO0o00O000O0OO0D0O0O0ON)

.oooo

(IFTHENELSE t x1 x2 x3) x1 000 I10x2,x3 000 t00x1 0 100 x20000 x3
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0 O
.align, 48
.alist, 23
.args, 24
.class, 23, 48
.code, 23
.dm, 33
.ex, 33

fra, 35
.lab, 35
.linkage, 48
.mod, 26
.name, 23
.offset, 48
.pc, 33
.pm, 33
.reg, 35
.rm, 33
.rs, 33
.segment, 48
.seq, 23
.sta, 35

.tr, 33
.type, 23, 48
@, 12

3.9

29

[1. 10
1,9, 11, 13
#, 11, 13, 29
++, 11, 13
=, 12

—, 12

1=, 12
€,9,11, 13
€a, 24

€5, 24
€L, 24

f|Xa 10

{1117'1, .. ~,ln:7-n}a 10

[7], 10
—~.10

a:a — B(a), 10
A, 48
Action, 32

ADD, 21, 38
AddrExp, 21
addtotr, 33
Align, 22
ALIST, 22, 48
Args, 49
ArithOps, 21
ASMCONST, 21, 43
Atom, 12
AtomicTypedExp, 21
BAND, 21, 40
Bit, 29
bitop, 40
BitOps, 21
Bits, 29
bits2bytes, 33
Bitw, 31
BNOT, 21, 40
Bool, 10

BOR, 21, 40

br, 30
BXOR, 21, 40
Byte, 29
bytes2bits, 33
bz, 30
CALL, 21, 46
CallExp, 21
ceiling, 10
CLOBBER, 21, 47
ClobberExp, 21
ConstExp, 21
CONVFI, 21, 40
CONVFT, 21, 40
CONVFX, 21, 39
CONVIT, 21, 39
Conv0Ops, 21
CONVSF, 21, 40
CONVSX, 21, 39
CONVUF, 21, 40



CONVZX, 21, 39

D, 51

D, 21, 41

DATA, 22
DataSeq, 22
DEFLABEL, 21, 35, 46
DefLabelExp, 21
divr, 39
DIVS, 21, 39
DIVU, 21, 39
divz, 39
DMem, 32
DMemAddr, 32
dmread, 33
dmwrite, 33

dom, 10

DUP, 35

£, 36

Ent, 22
entfilter, 48
EntType, 22

Env, 35
EPILOGUE, 21, 46, 49
EpilogueExp, 21
F, 49

F128, 21

F32, 21

F64, 21
Fixnum, 12
FLOATCONST, 21, 37
FloatConstExp, 21
Flonum, 12
floor, 10
FRAME, 21, 22, 37
FrameEnt, 22
FrameEnv, 34
FrameExp, 21
FrameOffset, 34
Ftype, 21
FUNCTION, 22, 49
genericshift, 41
GlobalAlist, 22
GlobalEnt, 22
1128, 21

I16, 21

61

132,21

164, 21

18,21
INTCONST, 21, 37
IntConstExp, 21
InterfaceExp, 21
InterfaceVar, 21
isasint, 30
isasmconst, 43
isauint, 30
Itype, 21
jmp, 45
JUMP, 21, 45
JUMPC, 21, 45
JumpExp, 21
JUMPN, 21, 45
Loono,19
Loono,19
Lrooogo, 19
Lrooo, 27
Lrooogo, 19
Loo,27
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