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Type Inference for Ruby Programs
Based on Polymorphic Record Types

SouTARO MATsumMoTo™! and Yasuniko MiNAMIDET!

We design and implement a type inference tool for Ruby programs. The type system is
based on polymorphic record types of Garrigue. The tool takes two inputs, a type signature
of the built-in classes and a Ruby program, and then infers the type of the Ruby program and
detect type errors. The type system is a direct adaptation of that of ML with polymorphic
records, and designed to be sound only for a restricted tiny subset of Ruby. Ruby allows pro-
grammers to modify existing classes and many programs actually modify existing (built-in)
classes. Thus we design our type system so that type signatures and method implementation
coexist in a class definition. We encounter difficulties when typing common Ruby programs,
since polymorphic methods are not expressible in our type system and the ML type inference
does not infer polymorphic types in recursive definitions. We alleviate these difficulties by
introducing transformations that duplicate class definitions.
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19015 :: { rqgs: {}
avs: { succ; eval; to_i; eql?; hash;
initialize; gets; succ=; data;
print3; puts; to_s; require }
rels: { print: ’18993 => (’18991) -> °’
719666 => (’_42753) ->
719004 => (°18785) -> 1
719013 => () -> ’_19451;
718985 => (’18984) -> 1
gets: 219007 => () -> ’18784;
initialize: 219012 => (’_19451
to_s: 718981 => () -> ’18784;
to_i: 218982 => () -> ’19510;

succ=:
eval:
data:
eql?:

719010 => (°19008) -> ’1
719011 => (’19511) -> 1
718983 => () -> ’19510;

puts:
rand:
hash:
print3:
succ: 219014 => () -> ’_42753;
print2:
require: 219006 => (’18785) ->
inspect:
desc: Kinstance [MyElem] }

52301 :: { rgs: {}

avs: { eval; to_i; eql?; hash; ==;

add_to_list; ="7; print; gets;

0oo00o00o0oo0o00 RubyOOOODOODOOO
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==; ="; print;

rand; inspect; print2;
18992;

?_42753;

9003;

9201;

) -> ’_42753;

718989 => (°18988) -> ’19510;

9009;
9510;

719002 => (218998%’18999%°19000) -> ’19001;

718997 => (218994%°18995) -> ’18996;

’19005;

718987 => (°18986) -> ’19201;
718990 => () -> ’18784 }

require; rand; each; inspect; print2;

print3; puts; to_s }
rels: { print: ’56017 => (°56015) -> °’
add_to_list:
eval:
gets:
eql?:
to_s:

’66031 => () -> ’55808;
749948 => () -> ’55318;
to_i: ’56006 => () -> ’52795;
puts:
rand:
print3:
hash: ’56007 => () -> ’52795;

each: 49945 => &{ (’_52951) -
require: ’56030 => (’55809) ->
print2:

inspect:

desc: Kinstance [MyList] }

56016;

’56036 => (’_47278) -> ’_47231;
’56028 => (’55809) -> ’56027;

’566009 => (°56008) -> ’52486;
’66013 => (°56012) -> ’52795;
’56034 => (’56032) -> ’56033;

’56035 => (’52796) -> ’52795;
’56026 => (’56022%’56023*’56024) -> ’56025;

> 249946 } => () -> ’49944;
’56029;

56021 => (’56018%°56019) -> ’56020;
’56014 => () -> ’55808;
’56011 => (°56010) -> ’52486 }

04 000O00D

Fig.4 Result

@data.f

end

end
000oooooofoddoogooooooooo
Jo0doboooo0ooooooooOooooooboon
gooooobooboooooboo sgboooobooon
0000o0oooooo f0000000000000

of type inference

odoobobooooooobooboooooboooo
ooboooobooboool2300000n
400000CCOOOODDODDOOOOOOOO
oooooboooooooooboooooooooo
oooooooooooooooboooonoooo
ooooboooooooooooboooonoooon
0000000 listybOOOOOOOOOO 57,479
goooboooboobooooooobooooooDo



52 gooo0oooooooooooooo

. ./example/ruby-1.
. ./example/ruby-1.
. ./example/ruby-1.

../example/ruby-1.
../example/ruby-1.
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.5/1list.rb:69: undefined method {‘f’} (NoMethodError)
.5/1ist.rb:70: undefined method {‘f’} (NoMethodError)
.5/1list.rb:71: undefined method {‘f’} (NoMethodError)

.5/1list.rb:74: undefined method {‘f’} (NoMethodError)
.5/1list.rb:75: undefined method {‘f’} (NoMethodError)

8
8
8
../example/ruby-1.8.5/1ist.rb:72: undefined method {‘f’} (NoMethodError)
8
8
8

. ./example/ruby-1.

.5/1list.rb:76: undefined method {‘f’} (NoMethodError)

05 OO0O0OO0O00O0
Fig.5 Detection of type errors.
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