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state Eratosthenes of
space : seq of natl
primes : seq of natl
init s == s = mk_Eratosthenes([], [])
end
operations
setup : natl ==> ()
setup (x) ==
(space :
primes :

[1 | 1 in set {2, ..., x}];
[1);

next : () ==> [natl]
next () ==
if
space = []
then
return nil
else
(del x:natl := hd space;
space := tl space;
primes := primes "~ [x];
sieve (x);
return x);

sieve : natl ==> ()
sieve (x) ==
space :=
[space (1) |
i in set inds space &
space (i) mod x <> 0];
functions
twins : seq of natl -> seq of (natlx natl)
twins ([x1, x2] ~ rest) ==
let ts =
if rest = []
then []
else twins ([x2] = rest)
in
if x2 - x1 = 2
then [mk_ (x1, x2)] ~ ts
else ts;
operations
primel0000 : () ==> seq of natl
primel0000 () ==
(setup (10000) ;
while next () <> nil do skip;
return primes);

twinprimel0000 : () ==> seq of (natlx natl)
twinprimel0000 () ==

(setup (10000) ;

while next () <> nil do skip;

return twins (primes));
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| Eratosthenes next primes init_Eratosthenes
space twins sieve setup twinprimel0000
primel0000 |
twins <~ [ :_func |
| x1 x2 rest |
(((ViennaRuntimeUtil
matchTuple:
{ (ViennaRuntimeUtil
match:
(ViennaRuntimeUtil
matchSequenceEnumeration:
{ (ViennaRuntimeUtil matchIdentifier: ’"x1’).
(ViennaRuntimeUtil matchIdentifier: "x27)})

conc: (ViennaRuntimeUtil matchIdentifier: ’'rest’)
left: 2)}) value: {_func})

ifEmpty: [ false ]

ifNotEmpty: [ :binds

x1 < binds first at: ’'x1’.
x2 <= binds first at: ’"x2’.
rest < binds first at: ’rest’.

true ])
ifFalse: [ ViennaNoMatch signal 1].
[ I ts |
ts < rest = {} asOrderedCollection
ifTrue: [ {} asOrderedCollection
ifFalse: [ twins

applyTo: {({x2} asOrderedCollection , rest)} ].
x2 - x1 =2

ifTrue: [ {{x1l. x2}} asOrderedCollection , ts
ifFalse: [ ts ] ] value ].

setup < [ :x |

[ space +— ((2 to: x) collect: [ :i | 1 ]

asOrderedCollection.
primes < {} asOrderedCollection ] value ].

next < [
space = {} asOrderedCollection
ifTrue: [ thisContext viennaReturn: nil ]
ifFalse: [
[ x|

X <— space first.

space < space tail.

primes - primes , {x} asOrderedCollection.
sieve valueWithArguments: {x}.

thisContext viennaReturn: x ] value ] ].

sieve <— [ :x |

space < ((1 to: space size)
select: [ :i | (space applyTo: {i}) \\ x "= 0
thenCollect: [ :1i | space applyTo: {i} ]

asOrderedCollection ].
primel0000 < [
[ setup valueWithArguments: {10000}.

[ (next applyTo: {}) "= nil ] whileTrue: [ ].
thisContext
viennaReturn: primes) ] value ].

twinprimel0000 < [
[ setup valueWithArguments: {10000}.

[ (next applyTo: {}) "= nil ] whileTrue: [ 1].
thisContext
viennaReturn: (twins applyTo: {primes}) ] value ].

space < {} asOrderedCollection.
primes <— {} asOrderedCollection.
Eratosthenes - ViennaCompositeType
constructorName: ’Eratosthenes’
withAll:
{{’space’. false. (ViennaType natl seq)
{’primes’. false. (ViennaType natl seq)
init_Eratosthenes <« [ :s |
s = (Eratosthenes
applyTo:
{({} asOrderedCollection).
({} asOrderedCollection)}) 1.

}
b}

g20b0000000000000O0000DOO0
00000 Smalltalk OO OOO
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| next primes space twins sieve
setup twinprimel0000 primel0000 |
twins < [ :xs |
Array new: 1024 streamContents: [:stream |
(xs copyFrom: 1 to: xs size - 1)
with: xs copyWithoutFirst
do: [ :x :y |
y — x =2
ifTrue: [stream nextPut: {x. y}111].
setup <= [ :x |
space < (2 to: x) asArray.
primes <OrderedCollection new].
next < [ space
ifEmpty: [ nil ]
ifNotEmpty: [ | x |
X < space first.
sieve value: x.
primes add: x]].
sieve < [ :x |
space < space select: [ :y| y \\ x > 0]].
primel0000 < [
setup value: 10000.
[next value notNil ] whileTrue.
primes ].
twinprimel0000 < [
setup value: 10000.
[ next value notNil ] whileTrue: [ 1.
twins value: primes ].
space < {}.
primes < OrderedCollection new.
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functions

{mk_ (x,

min (xs) ==

y) |
X, vy in set xs &
y - x = 2};
min : set of natl -> natl

iota x in set xs &
(forall y in set xs & x <= vy);

twins : set of natl -> set of (natl * natl)
twins (xs) ==

S
O04.00000000000000O0O0000OO0
00000 VDM-SLOO

twins <= [ :xs |

[ :__set |

| _set |

_set < Set new.

__set do: [ :x |
__set do: [ :y |
y - x =2

ifTrue: [ _set add: {x. y} ] ].

_set ] value: xs ].

min < [ :xs |

Xsdetect: [ x|
[ :_forall |
_forall allSatisfy: ty | x <=y 11
value: xs ]
ifNone: [ ViennaNoMatch signal
050000000 twinsOOOOO minOOO
000000000 Smalltalk DO DO OO
05 000000000000000D0000O0O
D000O000 (000 ms)

VT VDMIJ | VDMTools
prime10000 | 788 | 109,029 N/A
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functions
twins : map natl to natl
-> set of (natl x natl)
twins (xs) ==

{mk_(x, y) |
X, y in set rng xs &
y - x=2};

min : map natl to bool -> natl
min(xs) ==
jota x in set dom xs &
(xs (x) and forall y in set dom xs &
xs(y) => x <= y);

e boboobobobobobobobo
00000 VDM-SLOO

twins <~ [ :xs |
([ :_set |
| _set |
_set <Set new.
__set do: [ :x |
__set do: [ :y |
((y = x) = 2)
ifTrue: [_set add: {x . y} 1]1].
_set] value: xs values asSet)].
min < [ :xs |
(xs keys asSet
detect: [ :x |
((xs applyTo: {x}) and:
[([ :_forall
_forall allSatisfy: [ :y
((xs applyTo: {y}) not or: [(x <=y)])]]
value: xs keys asSet)])]
ifNone: [ViennaNoMatch signal])].

O70000000¢«winsOOOOO minOOO
000000000 Smalltalk DO O OO

06 00000000000000000000
0000000 (000 ms)

VT | VDMIJ | VDMTools

prime10000 | 19,609 N/A N/A
twinprime10000 | 19,903 N/A N/A
prime 1000 287 | 34,766 N/A
twinprime 1000 312 | 35,043 N/A
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