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Printing pA

Lets add support for printing expressions

A stepping stone to user-defined functions and calls

{ <expr> := ... | (print <expr>)

QUIZ: Semantics

Program Expected Output
(athi i ) |
(let (xF 100) ) ‘)

(let (x2 200) 00
P orint <) e

(print x2

N W

Abstract Syntax

enum Expr { // ...
Print (Box<Expr>),

}

Evaluation

fn eval(expr: &Expr, env: &mut Env) -> Value {
match expr { // ...
Expr::Print(e) => {

sep Lol
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Strategy

1. Expose snek_print in the runtime (start.rs),
2. Compile print to call snek_print.

1: PRINTING USING THE RUNTIME

L

Cal/f7 ///Do,fn_l 1/

”ugezo&j'

Similar to how we exposed
snek_error for tag errors



Exposing snek_print

In the Runtime

CSE 231: PRINTING USING THE RUNTIME

#[export_name = "\x0lsnek print"]
fn snek print(val: i64) -> i64 { ... }
In the Assembly

global our _code starts _here
extern snek print
extern snek error

QUIZ: Assembly for print

Program Assembly

{ (print 42) } mov fA?f, 42y
mov rdv, Yax
call Shék- Pn‘m‘

{ (print e) } {e )
mov TOl¢, YO

Call el _pilt

QUIZ: Passing parameters with rdi

Like with snek_error

e We used rdi to pass the param to snek_print
Unlike with snek_error

e We're coming back!

But unlike with snek_error, we're coming back!

Can you write a test that will break our compiler?

,; INAUT = 20D

(block
(priut 100)

inpuk )

Saving RDI

What were we using rdi for before? How can we save it?

¢ ree ded
Stash, KDL onStecke
call Snel _pr~T °

REsopre KL @N Skde .
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User-defined Functions

Program

o A list of function definitions
o A main expression

<prog> := <func>* <expr>

Function Definitions

e A name,
o A parameter (for now),

o @)dy expression. ") /7

<func> := (fun (<name> <ident>) <expr>)

Expressions VM&M’ ’3 c““‘ \3 BoD ‘j

e ... as before

e plus function calls /V MWA’
)

<expr> := ... | (<CET33 <expr>

demt =
name &) func
QUIZ: Abstract Syntax

struct Prog {

struct Defn {

name = Sk
peviom : Sk

bo EXPT
} Oy Exp

enum Expr {
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QUIZ: Semantics

Fill in the result of evaluating the following programs.

Program Result @_& L.fw\., .@. )
(fun (incr(n) § VmM;;"jinlc'rV"’" o] ( o &-- )
) (adat n) bty : Cadd ™3 } 0 )
P v= 100 (fun T
(incr 100) (M (+ 90 l())) QXPY
(fun (fac(n) 5x4x3r1xix] M
(if (= n 0) (20 //'\i Lmple P
1 our. oda -here : J
Cgﬁ n (fac (subl n))) <€XFV> W'P'Uf
) shut. £4:
) Claw b

EER <.,@’* N
Evaluation @’u F“”Env = MW(SH%I DCVQ‘) (Qw (lu>

Snek- ewov fn eval(e: &Expr, env: &mut Env, Fevw:g FunEnv )
/
-> Result<Val, Err>

Calt el eviot™t
N ek —crew Mmatch e {// o
P calli(f, A8 = ¢ Fivel  Deln 39 !

(d’— rdc _ fenv,gdrlf))' '
Zt_ Va;LjL; evu(ay‘?’ env, ﬁmevw)z €Yu QTE bgtf oW
let new-ewv = Eprinew(). inext (‘F-"L"""' ‘ﬁ‘)/'

} eved CLbody, mew-env)

}

(Ze,t (% -..) v
(let (%) dﬂmml'c scepe

(.. (e d4)--))D)

lok (» —)

(o (L [ fowa (+a x)))



Callers, Callees, and Frames
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QUIZ: Assembly: Caller cafh "dabic

Program Assembly
{

(incr 100) mov rax, 200

s, o
IZLL iner-sfavE

Tadd 5P 8

(f e) << e >>
pushv  (OAX
codl £-shout
add vsp, S*HALS

| Befor i

— o Thp = aved -rof
QUIZ: Assembly: Callee ‘ %(
Program Assembly qaved -roF | <— 1SP5
re+-addv b
(fun (incr n) ; setup frame e t-oddv|<— 'SP
(addl n) PUQ\/\ er
) mov YoP rSP8 Callee (Damie)) SEAVP
sWp rsp, 50¥ ~ .
; body P . sowe (Tuela) KBP

ddi " . rbp « rsp
<@ > , P@‘(_ rsp g toalloc gpace

W TSP, dhp

b callee (Doaiel) CLEANK
fo rop  Glont Rp DOWN
v recfore. Juals /Gl &
o (et

Compiling Calls
fn compile expr(e: &Expr) -> String {

}

Compiling Definitions

fn compile defn(defn: &Defn) -> String {
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Frame Setup (frame_setup)

fn frame setup(e: &Expr) -> String {

Frame Teardown (frame_teardown)

fn frame teardown(e: &Expr) -> String {

Frame Allocation

How much space should we allocate for a frame?

How much should we float rsp up?

fn max vars(e: &Expr) -> usize {



