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03/31/10 SR : __inst.go

package inst

import "fmt"

const (
CHAR  =idota 3 (O
SPLIT
IMP =
: MATCH =

N

type Inst struct {

Op wuint8
X uint32
Y —urnt32

}
type InstSlice []*Inst

func New(op uint8, x, y uint32) *Inst {
self := new(Inst)
self.Op = op
self.X = x
self.Y =y
return self

}

func (self Inst) String() (s string) {
switch self.0Op {
case CHAR:
s = fmt.Sprintf("CHAR %c", byte(self.X))
case SPLIT:
s = fmESPpEINEF(ESPELE "%\ %vy, self.X;= selfiY)
case JMP:
s = fmt.Sprintf("JMP %v", self.X)
case MATCH:

SE=<"MATCH™
}
return
}
func (self InstSlice) String() (s string) {
s = "{\n"
for i, inst := range self {
if inst == nil { continue }
1f i 20
s += fmt.Sprintf(" 0%v %v\n", 1, inst)
} else {
s += fmt.Sprintf(" %Vv %v\n", i, inst)
}
}
S += "}"
return

file:///nome/hendersont/stuff/Programming/regex-machines/inst/inst.go



w

03/31/10 ! = R recursive.go S ('CV sl
package machines
———

import [/\ U)&%
func recursive(program inst.InstSlice, text []byte, int32) .

if int(pc) >= len(program) || int(tc) > len(text

return fal
s etu alse ‘¥: N [;pﬂ&” C>n¢}§l"

switch program[pc]. Op { U;,!f
case inst. MAT

if-t = (uint32(len(text)) {
return ue NS

} NS

return false \>d

case inst.CHAR:
if tc == uint32(!=p'text)) || text[tc] !'= byte(program[pc].X) {
return false
}
return recursive(program, text, pc+l, tc+l)
case inst.JMP:
return recursive(program, text, program[pc].X, tc)
case inst.SPLIT:
if recursive(program, text, program[pc]l.X, tc) {
return true

}

return recursive(program, text, program[pcl7Y, tc)

}

return false

}

func Recursive(program inst.InstSlice, text []lbyte) bool {
return recursive(program, text, 0, 0)

}

ﬁle:///home/héndersont'ké'fuff/Progra mming/regex-mach ines/machin es/recu rsive.go




03/31/10 y = ___thread.go = 1
package\thread

import "container/list"

type Thread struct {

Pc uint32
Tc uint32
}
func NewThread(pc, tc uint32) *Thread {
self := new(Thread) L)C/ (//
self.Pc = pc (
self.Tc = tc é&:‘ C:(?rL
return self
}

type Stack struct {
List - *tistoList
} O
func NewStack() *Stack { \‘S
Cr self := new(Stack) @W\g
self.list = list.New() \rdaél 2
return self &5
}
\—5

func (self *Stack) Empty() bool { return self.list.Len() <= 0 }

func (self *Stack) Push(t *Thread) {
self.list.PushFront(t)

}

func (self *Stack) Pop() *Thread {
e := self.list.Front()
t, _ := e.Value.(*Thread)
self.list.Remove(e)
return t

file:///nome/hendersont/stuff/P rogramming/regex-mach ines/thread/thread.go



03/31/10 backtracking.go ) 1
package machines

import . "inst"
import . "thread"

func Backtracking(program InstSlice, text []byte) bool {
var stack *Stack = NewStack()=
var Ahread) *Thread
stack= (NewThreadﬂg, 0))

v
‘for !stack.Empty() {{V <% ‘“%:,n“
thread = stack.Pop() %
inner:
\d;\ 51 if 1nt(thread.Pc) >= len(program) || int(thread.Tc) > len(text) { return false
);
\r program[thread®] (#(oﬁ"'
sw1tch inst.Op { Q’
case CHAR:
if int(thread.Tc) >= len(text) || text[thread.Tc] != byte(inst.X) {
break inner

hread.Pc++
hread.Tc++
case . g
if thread == uint32(len(text)) {
return true
}
break inner
case JMP:
| thread.Pc = inst.X
‘ case SPLIT:
stack.Push(NewThread(inst.Y, thread.Tc))
thread.Pc = inst.X
}
}

ﬁeturn false

file:///home/hendersont/stuff/Programming/regex-machines/machines/backtracking.go



03/31/10 k4 5 queue.go

package queue
import "container/list"

type Queue struct {
list Elisti st
set map[uint32] bool
y A

func New() *Queue {
self := new(Queue)
self.list = list.New() :
self.set = make(map[uint32] bool)
return self

}

func (self *Queue) Empty() bool { return self.list.Len() <= 0 }

func (self *Queue) Push(pc uint32) {
if , ok := self.set[pcl; ok { return }
self.set[pc] = true, true
self.list.PushBack(pc)

}

func (self *Queue) Pop() uint32 {
e := self.list.Front()
pc, _ := e.Value.(uint32)

self.list.Remove(e)
self.set[pc] = false, false
return pc

file :///home/heﬁE’e'fsbAr'\'tA/st'uff/Progra rﬁi’ﬁing/regex-ma chines/queue/queue.go
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03/31/10 ?’
package machines

¢
2 Rl
g N

import . "inst" > \'/7 k )(20 (\&

import "queue"

func Thomps nstSlice, text []byte) bool {
var (cqueug, (nqueue *queue.Queue = queue.New(), queue.New()
cqueue.Push(
for tc := 0; tc <= len(text); tc++ {&EZ
for !cqueue.Empty() {
pc := cqueue.Pop()
inst := program[pc]

switch inst.Op, {
case CHAR: 4_——_~_—l
if int(tc) >= len(text) || text[tc] !'= byte(inst.X) { break }

nqueue.Push(pc+1)
case MATCH:
if tc == len(text) { return true }
case JMP:
cqueue.Push(inst.X)
case SPLIT:
cqueue.Push(inst.X)
cqueue.Push(inst.Y)

}
} \)J
cqueue, nqueue = nqueue, cqueue
o ) ¢

return false 4—\\
} 5
qu)ﬁdz 'd(§

¢

thomgig%o xe,y & CACH S IR ke Gy S

file:///nome/hendersont/stuff/Programming/regex-machines/machines/thompson.go
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03/31/10 5 time.go

package main

import "fmt"

import "os"

import "math"
import "inst"
import . "machines"

func test case(n int) (inst.InstSlice, [lbyte) {
program := make(inst.InstSlice, n*3+1)
text := make([]lbyte, n)
i := uint32(0)
for Jj :=-0; j <in; j+e {

program[i] = inst.New(inst.SPLIT, i+l, i+2)
program[i+1] = inst.New(inst.CHAR, 'a‘, 0)
1+4=2

}

for j :=0; j <n; j++ {
text[j] = 'a’
program[i] = inst.New(inst.CHAR, 'a‘', 0)
i++

}

program[i] = inst.New(inst.MATCH, 0, 0)
return program, text

}

func time() float64 {
sec, nsec, := 0s.Time()

}

func main() {

// fmt.Println("test, recursive, backtracking, thompson")
for i := 1; i <= 50; i++ {

program, text := test case(i)
var t1, t2, t3 float64
if i <= 20 {

{
s := time()
Recursive(program, text)
e := time()
t

1 e-s

}

{
s := time()
Backtracking(program, text)
e := time()
t2 = e-s

}

} else {
tl = 0.0
t2 = 0.0

P

return float64(sec) + float64(nsec)*math.Pow(10.0, -9)

~file:///home/hendersont/stuff/Programming/regex-machines/time.go



03/31/10
s := time()
Thompson(program, text)
e := time()
t3 = e-s
}

time.go = -5 2
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03/31/10 : regex-talk-notes : 1

Page 1:
What are Regular Expressions?
- They answer yes or no questions about a piece of text.
- Does the text match a pattern

Page 4:
What is an Automaton?
- A self operating machine, or program
What is an NFA?
- Non-Deterministic Finite Automaton
- A machine whose operation may or may not perform the same way given the same
input :
ie. non-deterministic
Why NFAs?
- Kleene's Theorem:
A language is regular if and only if it is recongnized by a finite state
automaton
- NFA's are equivalent to DFA's
- It is simipler to construct a NFA

Page 5:
Turing Machine say wah?
- A more powerful kind of automaton than finite automaton
- details are unimportant
- finite automaton can be executed on on a turing machine
- the Church-Turing result tells us:
- any problem solvable with a effective algorithm can be run on a turing
machine
this is the basis for runing mac programs on windows and vice versa
it also means we can use a approach similer to running windows programs on a mac
to implement regex
- Step 1
- Define a machine language
- Step 2
- Define execution semantics for the language
- Step 3
- Define conversion from NFA to the machine language
- Step 4
- Develop an algorithm or machine to execute the machine language

file:///home/hendersont/stuff/School Stuff/regex—talk-note§



