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(Labl) 7+ o/l = {(se, i+ D)}, {} (Lab2) ik /U = {},{E%

€€ Ty ik 7‘1/5 = (Ti:}:};ﬁ_l _?:F‘Yg/l = (Tézy):ﬁz

{Seqj”) 7 / o s - 7y AT Aa
i arirefl = {(rire,3) | (1,9) € (71, 9) U (5, 7), E1 U Eg
(Seq2) 5%7’1 i/l = (7},2}1@)‘7
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(Refinement Requirement) R = {(i,r),..., (i,7)}

R,rbwur!
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(Sub-matching Environment) A ::= {(z, w), ...(¢,w)}

wer= A

(Eps) cewc={(,0} (Lit) l€al={(i,D}

w=wiwe w1 €r = A1 wa €72 = Lo
(Seq) w1, wa is the left maximal word match
w € iy = A WAy W {(‘L, w)}

(Choicel) wer = ds (ChoiceR) wér wer = A

w € ur1 +r2 = Ay W {{7,w)} w € i1t +r2 = Ao W {(7,w)}

w=wi.aw, wi€r=4; wi,.. w, is the left maixmal word match

St
(Star) we =W, A {(i,v)}

Figure 13
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(Label) 1 u="d |'V|..
(Level) L u=W | S
(Refinement Environment) © = {(i, 0p), ..., (3, 0p)}
(Refinement Operation) op ti= I+ | ol4+7 |+ | idy,
(Source Location Aliases) A = {i +> 4,...,1 > j}

R4 /L= (R,1, 0, A)

(i,r) € R 7 is a fresh src loc

EpsS) = Fa e/l = {(R® {(i,r")}, 506, {(3,2:043)}, A) | 7 € 7/71)

i¢ dom(R) jis afresh src loc L' = max(L,W)
R G e/l = {(R,5:6,{(i, 3:1+1)}, A}

(EpsW)

(i,ryeRrR

(LitS1) — FE /L= (R @ {(&, )}, ae, (G ids) ], A) | 7 € r/71)

(t,ryeR 1#U  jisa fresh src loc

LitS2
(1452) REG al/l = {(R& {(i,7) }ae, {65 +3)}, A) |/ € r/71}
(Litw1) i ¢ dom(R) L' = maz(L,W)
RF4 L = {(R, e, {(i,idrr)}, A)}
(LitW2) i€ dom(R) 1# U L' =maz(L,W) jisa fresh src loc

R }"ﬁ i l/zl = {('R,, i: €y {(i:ji‘ll'f“?’)}z A)}

(i,7) ER c€ry RepFirmif/l=Vi Regkdra/l= Vs
(Seqs1) V1 = {RIURm U{(i,7)}6:(172), €, A) | (R1,71, 0, A) € Vi o’ € 1/71]
Vi = {(RbU{(i,r")}, 75,0, 4) | (R}, 75,0,4) € Va,r' € r/?l}
REZ alrir2)/l= V] UV}

(GrVER edr RepkFin/l=Vi RehSrfl=V
(SGQSQ) Vi’ = {(Rll U R‘Fg U {(l“ T,)}s i:('ri?‘Q)g Q,A) ‘ (RL?“L @,A) “ "'3,?” € ?‘/pl}
‘fg = {(R{Z U {(i: 7‘1)}}7\‘&; @ U @’?A) ; (R{}}Té} @§A) & ‘f2’ (_:9/ e ”ka’in(‘rl)}

&

R f“fi w(rir)/l=ViuVy

Figure 14
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i g dom(R) e€r
(SeqW1) Regthm/l=Vi Rethin/l=V: Rb)=Res
REL a(rir)/l = {(RYU RS, 2(rir2),0) | (RL, 71,0, A) e i} UV,

i€ dom(R) ednr
Rag Hiri/l = Vi Rh = Res U{(i,7")}
(SeqW2) Vi = {(RYURY, i:(rir2), ©, A) | (R},71,0, A) € Vi}
Vo = {(ReU{(i,7)}, 15,0080 A) | (Ry,75,0,A) € V2,0 € mkfin(r1)}
REL s(mr)/l = Vi UVY

(Gyr)eR REAM/l=Vi REGm/l= Vi
Vi = {(Ryu{G,r)},r1,0,A) | (R},71,0,A) € Vi,7" € »/?l}
Vi = {(RyU{(i,7")},72,0,A) | (Rh, 15,0, A) € Vo, v’ € r/Pl}
R FFA g;(T‘l -+ 1‘2)/l = Vl, U VQI

(ChoiceS)

igdom(R) RFirm/l=Vi REGr/l=Ve
REL sry+r)/l = ViUV,

(ChoiceW)

(i,r0) € R relabel(r) = (', A) AR)FS 7 /l=V
REL it /L= (R @ (5,78), i:(r" i), 0, A7) | (R 0", 0, A") € V,7h € ro/P1}

(StarS)

i g dom(R) relabel(r) = (+'\A) A(R)Fh 0 r/l=V

StarW
(Sart¥) REZ ar* /L= {(R,ilr" (i), 0,A") | (R, 7,0, A") e V}
R&4r/w={Rr,0,4}
RELr/l= {R7,0, A}
’ CLL ‘
(ng.d(jon) for ¢ - {12 ,'fb} 'R/‘ F‘-AUA;‘( ’13/@9 = ‘/2

Vi = {(Ry,73,0: VO;, 4;)|(Rj, 7,05, A;) € Vi}
REL rfw=WuU.. .UV,

(WordEps) RFLr/e= {(R,r,{},A)}

Figure 15
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1630

1640 @(A)(arr)
1650 ‘o(A)(ir +7')
O(A) ")

mkChoice({r1, ..,rm})

mkApp({r1, ....tm})

refineAlgo(R) (r) (w) =
let R !*?i riw =V

= iﬂt {j},, «ug:jn} - A+(?")

ops = O UB(j1)... UB(jn)

ts = {;ll;+7 € ops}

53 = {O(A)G.)].+3, € ops)

{k1sywn, kn} = makeFreshSreLocs(n)

T = gy (mkChoice(ts} + 1,.({(i.€) + mkApp(ss)))

inr

=let {j1,....,Jn} = A+(i)

ops = O} UB(j1}... UB(jn)

es = {+*|+* € ops}

ts = {1147 € ops}

ss = {O(A)(;:))];:1+7, € ops}

{k1,, ..., kn} = makeFreshSreLocs(n)

T = gy (MEChoice(18) + kg: (1) {p0: (((ky:€) + mkApp(ss))

in if |es| > 0 then . (k,.€ +7) else »

= u (@A) (r)(e(A))

Il

=(8(A)(r) + (8(A)(r)))
#(BA)(r)")

let {i1,...,4m—1} = makeFreshSreLocs(m — 1)
in ig:(‘rﬁ. + '--{-imﬂlz(’rm—l + Tm)))

= let {i1,..., im-1} = makeFreshSrcLocs(m — 1)

in s (rreime (P 17m)))

Figure 16
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- ¢
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Figure 17
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