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AST: Abstract Syntax Tree

JIT: Just in time compilation
AOT: Ahead of time compilation
PGO: Profile guided optimization

« S1THFST ¢ ASTro: AST reusable optimization framework [10]
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[10] Koichi Sasada: ASTro: An AST-Based Reusable
Optimization Framework, VMIL ‘25, pp. 22-32 (2025).
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« ASTro: AST-based reusable optimization framework
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Hadd = hmerge (“add”, H1l, Hmul)

Hmul = hmerge (“mul”,

R) ICHEDFBHZET, WA H2r H3)
/ufokﬁ—l_ft%/f R TYURT
At X ZHBA CHBE A8 H1 = h(num(1))
5’%%@3& H2 = h(num(2)) H3 = h(num(3))
B2
& L 7'1_ LT X LZ H--- is something like “fb75fdabb0d5e£6” in practice
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// specialized dispatcher for num(2) ASTroGen generates

// specialize.c
SD_<H2>(CTX *c, NODE *n) {

static void
2) . SPECIALIZE node num(FILE *fp, NODE *n)
’
{

/* name 1s SD <hash> */

} ‘~\-\\\\‘ const char *name = alloc dispatcher name (n);

return EVAL node num(c, n,

Generate n->head.dispatcher name = name;
. r d d fprintf (fp, "static VALUE¥n");
SpeCIa Ized COode fprintf (fp, "%s(CTX *c, NODE *n)¥n{¥n", dname);

N s fprintf (fp, " return EVAL node num(c, n, %d);¥n
<H2> ‘j:/ T I\@/\\/ /:LTIE n->u.node num.num)—' B
fprintf (fp, "}¥n"7;
}

H2 = h(num(2))
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Tree Traversal Interpreter w/ switch/case

int evall (CTX *c, NODE *n){ // c lFETaA>TFX+k
switch (n—->type) {
case NODE NUM: KFDEDHE/ — FDEH),
return n->value; RTAERE WD LD ICLET,
case NODE ADD:
return eval (n->1lv) + eval (n->rv);
case NODE MUL:
return eval (n->1lv) + ewval (n->rv);
case NODE LSET:
return lset(c, n->name, eval (n->rhs)) ;




eval’
Tree Traversal Interpreter w/ func ptr

int eval2 (CTX *c, NODE *n) { £/ — K% eval B~ D
return (*n->eval) (c, n); A Y 2aEH D,

\ LRI o727?

REIFOCLAEL Y Z 5

int eval num(CTX *c, NODE *n) {
/] EOZFD case DHF (KT 41488) %
// BAREUICK K Y=L

return n->value;
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eval3
Tree Traversal Interpreter w/ dispatch func
int eval3 (CTX *C, NODE *H){ ASTroGen ﬁ‘{’F%N—1547
return (*n->dispatcher) (¢, n); A2 7Y 4,
J L/ —FDBT74 ANy FEHA~AD
EA#BFRA2%dbb, ThzET

int dispatch num(CTX *c, NODE *n)
// THOED eval num &, T A4 ANy FREEE DB
return eval num(c, n, n->value);

J

int eval num(CTX *c, NODE *n, 1int value) {
return value; « I—H— T ZDIHAEEL

J
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H:1 + 2 * 3 5 add(num(1l), mul (num(2), num(3)))

/] BRI NT-T 4 RNy FREAIS T AR
SD H<num(1)>(CTX *c, NODE *n) |
return eval num(c, n, 1); // 1 IZ%x1b

eval num() OFEZE|L return value ZIFTHED T,
[

DF Y ZOEEIL return 1 7ZFICA VY74 VERIND

// 2, 3 LHEFRICER
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Bl:1 + 2 x 3 5 add (num(1l), mul (num(2), num(3)))

// F/—FORUHLEZIEDHAL
SD H<mul 2 3> (CTX *c, NODE *n) ({
return eval mul (¢, n, n->lv,
dispatch H<num 2>,

n->rv,
dispatch H<num 3>);
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CFA RN FRBEG R LT, BTk Ll
CRECENTRAT 47 3— K e ERATEE SD <Hadd>
e num/add ODEFZRZXNIERIZ—YV R AL LD TRE =
AT LT N DD DA D — P @
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« AOT, PGO, JIT (£7) @ @ SD <Hmul>
mu

0000000000001a20 <SD <Hadd>>: SD_<H1>

1a20: endbro4 @@
laz4d: literal 7

mov $0x7,%eax ; SD <H2> SD <H3>
la29: ret

&
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tege: ASTro JIT
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ASTro JIT Protocol
AR W el =S
e ) vowens | [ . J [ ’ J

BIZ 1L hl B — FE —

query(hl) ' R
query(hl)

] notfound(h1) : notfound(hl)

hl [Z3EH 7= > 7= |

AREETIX100[E]ETT ”
= compile(hl, hl.c) >

\ 4

compile(hl, hl.c)

Compile(hl.c)
. — hl.o

) ‘Link(hl.o) compiled(hl, hl.0)
compiled(hl.so)

P

S0 & load LT
SD <hl> ICELEZ
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<hashl>.so

SD_<hash1>()
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<hash4>.so
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def prime? (n)

e i =0

while i < 1 000 000

if n < 2 prime? (1)
0 i +=1
else end
prime = 1
i =2
<= n
prime = 0 1f n%i ==
i4+=1
end
prime
end
end
JIT72L JIT&H Y
1 [BH DFEAT 13.64 1.11
2 HDHET LIZET 1.05
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n =1 000 000
def fO(a) = a + O
def fl(a) = a + 1

def £999(a) = a + 999

1=0

while i<n
£fO(1); ...; £999(1)
i +=1

end
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def fO(a) = a + O
c RITLTHH ETHEL (b) def Fossla) = a 999
e (a) .50 % 1000 fAR—>T7 74 XA FTB  while i<n
B2d 570, CPUFxFvvIaIRXAEHE £0(i); ...; £999(3)
— HBENRNAFUA—XHNE en; += 1
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