Plan for Today Bridsing the semantic gap
slemn Froilslamgs
Bridging che semancic pap publin stwtio void maim(Btringl] ml{
i ] Eywtms. out.promking e Foof J.tamtangih}is 1
— Ml Fava to MIPS assmmibiy clems Too i
puabiip zmt tamting{aimt @) {
- while (p<iO} {
Intermedinte Reprezentntioas EpwEam. owt pristis(p};
- wimy? F = el
- ; r
chaspcioristics Twturn 0z 1 G
= ek gaarmmae rrdn rbeale
J-pddrer code e 4. s o v 4
CETE RN FYEC PIET ) 1 438, B
we Qg =9 ap] w220, [ Ewp]
= =ven Dilgp. £ [ee——— n
Tizer boalk expreszion Tres: e o e e, o
I-;-.d- pAEE AR reEn oeh e ;Lﬂr:q_::-d.n..l
i wwira Bmp, P 4 an ] '
Tiger book Aziems represencation =yl mhle $owu Fow T
1a add, * Li
we 421, O [Emm]| T miab. ek
dat _kallam anws Dop. g, =sie_ lea=sciss
anws Doy, Py 4 Je Qg =90 dumg
EIRT e e e FoD T e L E3E3 Casiarn o e ’_F“

Intermediate Program Eepretentstions

A Low-Level IR: 3-address code

AST S-addres code
- wmally lamgnage depandant - Limgar rupcesaacation
— Trpically |=eguage-indoncmdcem:
Intermedinte Represeniniioa (IR - Nearly comresponds fo maching instractions
- Usualh 2 lanzaazs indepeed et and target indapendent reprasentation Example operntions
- Exzmles - Amssignmest x = §
— S-addres code — Unary op x=ap ¥
— RTL wwed in GO (like -addres cods) — Einary op X=§ Op E
— LLVA wsed in the LI VA comapilar (ldoq 3-address code but typed) - Addrexof p=ay
— Mizosoft’s Commeom Intermediate Lanmoge (CIL) - Load X = *p
— Jmabrie code - Stome P=F
— Tree data stractore o g Mo Tarra Commpler (2 bttle difbarant) -Pampaam parsm x 1
- Call ¥=ocall p, 1
AST — IR = tnrpet code — Bramch goto Ld
— by if {x¥—3) goto Ld

C354353 Intro and PA



IE Code Generation Example
Criaal Erurce cods (FORTEAN]
— Tressfooms AST o Loow-Jovel imsgrmmadion resresanianan (IR f':":u’i‘ =, o 51" do
a{i} = =x =
Seenplibes the IR Loaw-lavel IR, (-addrezz cods)
- Rompwes high-lovsl comirol strechres: for, while, da, switch 1 =1
- Romowes high-levsl data strochores: ammens, stucts, mions, saums loopl:
if 1 = 10 pofto loopeExii
tL=x+* 3
Fesults in assembly-Hke code tZ = aa
_= il / t= = sim=af{int)
. u " td =3 + 1
- Cornl-floor sxprassed in tarms of “gotos £% = t2 + b4
— Each cxpression is vary seonla (Heree-address coda) *t5 = t1
., X=ma*b*Cc mmp t=a*h 1=1+1
E=%ft * o gots loopl
Loopexit:
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Compiling Control Flow Compiling Arrays
Smwisch statemenis Array declaration

- Gt swiitch min loo-leal IR
dg. Swdbtch ] |
case O fi};
break:
case 1: qgi}: Ly
break:
case 2: hil:
Lreak.
]

if icr'=0} goto oextld
call .
ipoto dooe=

oeExtl:- Af {ci=1) gobo next>
call g2
ipoto dooe=

oextl- A {c'=3) gobo dooe
icmll h.&

done:

- Optimeirasicns [depanding o sizs 2ed density of caces)
— Creaie 2 jumep table (store branch targets = tabls)

— Uks himary saarch

CILIT Cewram o Drora e un s

- 3tore mame, sixs, 2ad typs m syzobol able

Array allocation
- Call mmlloc{) or creats space om the nantises stack

Array referenczg (C & sewrce code)
-2g, B[L] mump IR+ L ¥ sizeof (A elem})

slgeaf (A elem)
i+ t2

2
t3
t4 A+ L3

ot |

1] Lawiarn Farepian Lrraurane .
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Mizzed Opportumities

3-addres code & Jow level
— mamy architechimas haws CTRC-like voucsions
- the low-lenal IR meiglet prechnds using cortas imgtroctions in the [3A4
- 8300 sxmels

- should be sy 1o tanclate o

- should be sy o tramletn from to all terpet machines

- sach risca should hane sovmle seememeics

— should be abls tn efficiesthr 2nd affectnsby apphy program opt i
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MmiJava Compiler Tree Lanzunage (Arrav Example)

x[Z] = 42;
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