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wingo@igalia.com

Hacking compiler tech at Igalia since 2011

Mostly JS engine feature work (V8,
SpiderMonkey)

Some work time on Guile




How we got here

Guile — GNU implementation of Scheme
Guile 2.0.0 in February 2011

Addition of compiler to Guile
a  Stack VM
a  Custom object file format




example.scm

(define (greet conf)
(format #t "Hello, ~a'!\n" conf))

(greet "GHM 2014")

Compilation can happen ahead of time, or as
needed

$ guile-2.0 /tmp/example.scm




example.scm.go: alloc objtable

$ guild disassemble example.scm.go
Disassembly of #<objcode 7fe9985d5018>:

assert-nargs-ee/locals 8) ;7 0 args, 1 local
Ke-Talse)
Ke-Talse)
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(make-false)

(make-false)

(make-false)

(vector 0 5) 5 elements
(Llocal-set 0)

new-frame
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example.scm.go: fill objtable

Embedded program #{172}#:

(assert-nargs-ee/locals 1) ;7 1 arg, 0 locals
(local-ref 0)

(dup)

(make-1nt8:1) I |

(load-symbol "format") ;5 format
(vector-set)

(dup)

(make-1nt8 2) rr 2

(load-string "Hello, ~a'!\n") ;7 "Hello, ~a'!\n"
(vector-set)




example.scm.go: “main”

Embedded program #{173}#:

(assert-nargs-ee/locals 0) ;7 0 args, 0 locals
(make-false)

(object-ref 1)

(object-ref 2)

(vector 0 3) ;5 3 elements
(load-program #{174}#)

156 (object-ref 3)

158 (define)

159 (object-ref 3)
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example.scm.go: “greet”

Embedded program #{174}#:

(assert-nargs-ee/locals 1) ;7 1 arg, 0 locals
(toplevel-ref 1)
(make-true) ;o #t

(object-ref 2)
(Llocal-ref 0)
(tail-call 3)
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Needless work

Most constants don’t need to be on the heap —
can be statically allocated in binary

Need binary format that can statically allocate
constants

Shareable read-only data




ELF to the rescue

example.scm.go

(unnamed)
rtl-text
rodata

.dynamic

.data
(unnamed)
.guile.artties
.debug_info
.guile.docstrs
.guile.procprops
.debug_abbrev

.debug_str

.debug_line

.debug_loc

.symtab

.strtab
.guile.artties.strtab
.guile.docstrs.strtab
.shstrtab

232
220
108

96
176




ELF to the rescue

Summary: linker allocates data statically

Thunk still run to relocate some links at run- -
time, allocate needed heap data (symbols)




Needless work

Guile 2.0 stack VM means lots of instructions to
shuffle operands and results into and out of
local variables

Penalizes named local variables

Solution: register VM

http://www.gnu.org/software/qguile/docs/




Optimizing compiler

Contification

Type folding

CSE

Scalar replacement

More




Future

2.1.1 prerelease of 2.2 any day now

2.2 when 1t’s done




Q&A

Questions?

wingo@igalia.com wingo@pobox.com

http://wingolog.org/




