JAIST Repository

https://dspace.jaist.ac.jp/

iUy UUg o

Title goooooooo

Author(s) oo, O

Citation

Issue Date 1998-03

Type Thesis or Dissertation

Text version

aut hor

.net/ 10109/ 1167

URL http:/7/7 hdl handl
Rights
Description Supervisor: oo 0O4d, ooooooo oo

AIST

JAPAN
ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



O o o

ooooooooooooo
Jobooooobobobobooooooogn

oooo OoOdobo od

oboboboboooo
gogdbgbgogogobood

o

1998 00 200 13 0

Copyright (© 1998 by Takashi ISHIKAWA






] 1 [

HENREN

gbhbuboddbobobogbubbooouoobuooobboobuoooogog
gobgbuoooboboubouoobouboobooboonbd
gogodbgbgdbdgbobobudugouououoouoobuoooogn
goguoobodgubooboobobbooobooboboboboboonoooon
goboobboobbioobbobbobbobbobooouboubuoubouon
guobgubogoogubobooboobobooboboobbooboguooong
ISbDRUOUDOOO0bOOo0obobobooboooboobuoobooooboobon
goubdbobdgboguuoobooboboobobobooooubobobaba
gobdbobogboubgbooobboobobobonoobooboooonoon
gbggbdubogbgboobgbuobubboooouobobuogboobooya
gobdodbdbobooobobouoboooobobobobbboboobo
godgbdooobobobbgbgbobobonboogbooobobobboooon
gogbdbodbdodboubobouobouobooooouoooboonoooan
oo bonbogboubbobboboobouboboon
goboo IisbrRUOOOOUOgubouboodgooooboobobooodgn AL
gogoouobooALdbobooboobooooog

e U UODOUOODLOOODODO
e JOUODOOOOOU

e LUOUODDLDDLOODLUODLOODLD



e U UOUOUUDLUUODLOOUDLUUDLUODLOD
e JOUOUOOOOODUOODDOLODLODLODLOOLOOO

gbouuodib ALdgbodgoogbgbodbonbogbdn Alchemy OO0
OUOAlchemy UOUOODOODOOUOOOODO0OOOO0OOO0O0O0OOOOOOOOO
gobouobduboobouboogobboogoobboboobboobooon
gobobodoouboobobooobooboobbdo ALogobooboobooon
godbobbobotbboboobodoooobooobbobbouoboon ISDR
googooobogbogd

gobogobougubodgd2 oo boubooonoodgubon ISbrR U
gobobgods3sbgo IsbrROodogobbobooobgbddnl ALODOOD AL
gobddooboobbobouoobobobo 400 ALDODOOooooboobo
odbododn Alchemy UOODOOOS U0 Alchemy U OOUOODOOOOOO
goddgoobobogogogbsd s g ouonobnonoooon
ISbrRUOUOOODOOOO0OOOObOOOO0u0bOOgy



] 2 [

o oo tdn ISDR O

2.1 OO

ISDrR OUDO0O0OOUbLOooguobooogobobogubobboobbooon
gobgbodbogbubouoboboobobobobobobbbuooouoboon
gogoooon

ISbrROODOOOOOO0O0OOO0ODOOObOObOOObOOo0b00uoboobooboa
godbgbgboodbonobgouobouoboooobooobobobon
bbb obobobobboboboonoooan
gobbogbboubodbodobbobooooobbuoboobooboboon
gobogbbobodbobogbboggbobbooboobbooobooonoda
gon

gobdguboogubuoggbooboboogbbuoobboouobbooonoa
goudbugboooboobboouoobboobboobbooboouoo

gbodbgubguboobduuogbuobooboobooboobbboan
gobbogubogtdbi1gdbbogbboggbogboobbbogbooobo
guudbogoagboogbogbaogon

gudubdboouooooooobbouoooobobbbobobobobobo
guobgobguogobbbouboobbboobougobobouobooboobg
godododdd

gobogbbbodooobboooboognbooobbbobbooobb



021000000000

version 0;
domain Int; - =

fun mul [Int, Int] = Int; < — — — — — — — — 7 I ™ version O
1 ( nt )i
0oo A N
version 1; ogoo
Int reified [Pos, 0, Neg];
fun mul [0, x =0 - - - R
| , 0 =0 @ === - .
Ll fpos T pos) = s / Pos 0 Neg version 1
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| mul [Pos, Neg] = Neg N
| mul [Neg, Pos] =Neg I — — - — — -
| mul [Neg, Neg] = Pos;
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version 2;

Pos reified [fn n=>(n>0)]; 123.. -1-2-3. \ ) version 2
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fun mulfi, i] =1 * i; =~ - _ -
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version 0;
domain 10;
domain 10;

fun f[a 10] =a 00; (* fO *)
version 1;

11 reified[a 111, a 112];

01 reified[a 011, a 012];

fun f[a 111] = a 011; (* f1 *)
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UUOInput U0 Output UOUOOOOOOOU

DE = ({Input},0)
D§ ({Output}, B)
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version O;

domai n | nput;

domai n CQut put;

fun mul [a Input] = a Qutput;
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version 1;
Input reified [r[a Int, a Int]];

fun mul [r[a Int, a lInt]] = a Qutput;

U338 oo 1
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goog

DE = DI[Int < {Pos,0, Neg}]
DS = D§[Output < {-1,0,1}]

oo 2000000 mul OO D00O00O0O0O0O0O0OOOOOO0O 2000

/ ™
version 2;
Int reified [a Pos, a Neg, i 0];
Qutput reified [i(1),i(0),i(~1)];
fun mul [r[a Pos, a Pos]] =i 1
mul [r[a Pos, a Neg]] =i ~1
mul [r[a Pos, i 0]] =i O
mul [r[a Neg, a Pos]] =i ~1
mul [r[a Neg, a Neg]] =i 1
mul [r[a Neg, i 0]] =i O
mul [r[i O, a Pos]] =i O
mul [r[i O, a Neg]] =1 O
mul [r[i O, i O]] =i O
- J

U39 0bodn 2
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googoooboobogboo
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version 3;

Pos reified [condi (fn n=>(n > 0))];

Neg reified [condi (fn n=>(n < 0))];

fun mul [r[i al, i a2]] =
if(al > 0 andalso a2 > 0) theni 1
else if(al > 0 andalso a2 < 0) then i(~1)
else if(al < 0 andalso a2 > 0) then i(~1)
else if(al < 0 andalso a2 < 0) theni 1
elsei 0; (* al = 0 orelse a2 =0 *)

U 3.10:. 0D0goog 3

ogoooos3 1.. .-10 1. .o-1
| L
googdoz Pos 0O Neg Pos 0 Neg
goooo1l (I'nt, Int)
goodoo | nput Cut put
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3.8.3 U0UUOOOOO
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-~ ™
- mul [r[i 3, 1 0]]; *1%*)

val it=10: Id

- mul  [r[i 3, aNegll; (* 2 %)

val it = a Neg : Id

- mul [r[i O, i1 3]]; *3%

val it=10: Id

- mul [r[a Neg, i 2]]; (* 4 %)

val it = a Pos : Id

-mul [r[i 3, i 2]]; (5%

val it=1 1 : Id

- J
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-mul [r[i 3,0 2]1; (* 7%
val it=al : Id
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val it =10 : Id
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version 0
domai n | nput;
domai n Qut put;

poooOooooooo

fun f [a Input] = a Qutput;

—ooooo
D]D]D]D]D]

|
|
|

I nput relfled [a Foo, a Bar];

poooOooooooo

fun f [a Foo]
f [a Bar]

a Qut put
a out put;
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datatype Abstld = Bool | Input | Foo | Bar | Output;

fun printAbstld(Input) = print "Input”
| printAbstld(Foo) = print "“Foo"
| printAbstid(Bar) = print "Bar"
| printAbstld(Output) = print "Output";

use "Interpreter.sml";
(* UserProgram *)

initialize(Q);

version 0;

domain Input;
makeDomains() ;
newFunc("f*, [Input]);

fun £_0 [a Input] = a Output;
addFunc(*'f", f_0);

version 1;

Input reified [a Input, a Output];
makeDomains();

fun f_1 [a Foo] = a Output

| 1 [a Bar] = a Output;
addFunc("f", f_1);

0 4.5 Alchemy U0 OO0 UOO0OOOOOOO

gbogoboboobbooboobboobobbuoboobooboobobbobn
goooouoooboboboooobobobobobooboobooobooo

boudbn+1000 fO0OOOO

priority(f) = def(f,i) * w(n —1)

1=0..n
O0D00Odef(f,s) 000 fOOOODO;0000000C0DO100O0O0ODDDOO

gobdbbobbudbdtdwboboubogboubobbonoouo
OO00000oooooobobo(ooooboboo)booo

4.3.2 UUUOOOO

godgbgbdgbogoooboogoboobobobooobooooobodgn
gbgudgoobogogugbou oo obobooogbooago
oo oboobooounoooon
guobgubduboougooogbooobbbobboubooboogoboon
gubbogbodbodboobodbobogd
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4.4 Alchemy 00O 0O O[O

godboud JavaODUOODUOOOOOOODOOOOO JDK 1.1 OO0 Java VM O0ODO
gogodd AL Do ouobodg MLuobodoboboobo ALggouoooogod
SML/NJ 093 000000000COSolaris25 0000000000 DOOOOOOO
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1 50

AL U Alchemy U U OO OO O O
U

5.1 UUbUudgobobotgd

OUbD0oougoobobod Alchemy DO OO ODO0DALOOO0OOOOOOOOO
gdbbdbauoogbobbagubbooboobooboonoa

5.1.1 0O0O0O0O0O 0

Input] OO Output] ODOOO muel ODOOOOO

art/KLS home/tishiAmtdmul /mul 3. a1 wversion A | J|

—_|
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| Als! export/KLS homs/ tishi/mt/mul /nul3.al version B [E

hErS et

- mul [a Input];
H vaI\ it = a Outpot + 1d

ooboooo 000o0o0o0o

5.1.2 00000 1

gubgotbdgboubogboobduou oo oououoogooaog
gobgouooboubooubooguobboobbogbooboogoon

| Ale: fexport/KLS home/tishi/mt/mul /mul3.al version 1 |

FELaR RO

- mol [r[a Int, = Int]l;
:uaI\ it=a Output ¢ 1d

goooooooooooono
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5.1.3 00O400o 2

gobouooboudbidl nt O o DUOUOLOOLDODLDOUOODN Pos U Neg U
googoogboooboogooo

“ifun wul [r[a Pas,
B mul [r[a Fos,
mul [r[a Pos, i
mul [r[a Meg,
mul [r[a Heg,
wol [r[a Heg, i 6]
mol [r[i 8,73 PDSH
mel [r[i 8, = Hes

wol [r[io@, i B]?

- mul [r[a Heg, a Po:
fual it =0 s

5= mul [r[a Heg, a He:
bal it =i 1: Id
;|- mul [rla Pes, i 8]
:juncaught exception

ooooooooobooooo

51.4 0O0O0OOO 3

gododbgboooudogbooobooboboooooonobnbooobon
googbogboogboubboboooobbobboboobod

| Ale! /export/KLS/hones tishi/mt/nul/mul3.al version 3 [-1

fun mul IR0 al, 0 a2]] =

B iféal > @ andalso a2 » @ then i 1

else ifial > B andalso a2 ¢ B2 then iCT1)
else ifial < B andalso aZ » 8 then {71
elze ifial ¢ B andalso a2 ¢ B then i 1
else i @3 < al = @ orelse a2 = @ ¥
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5.2 FORMATTER 0U

0000 FORMATTER 00! OO0 OOO0O OAlchemy DO OO0 ODOOOODOOO
gogogn

5.2.1 QOUgoogg

OO0 MAXpos DOUUOOLDOLDOLOODOLDOLOLOODOLDOLOLODObDObLOn
b s buddboguubogoooad sbogubogobogbooubooon
googoogooood

oot ooboboobobobobooogn
god

1. 0000 MAXPOS + 1 JUDOUOOOODOUOLOOLOObOOObOO0Oubooboooon
googoo

2. J00uuob Maxpos + 1 JUUOOoObooooooooobbobooooad
() DO obooogbobobuoububoonooboboboooaon
goodaoo

() DO boououbnoouogune:

i. ggggguoooooboooguobbboooouobooboo
ERERN

ii. 000 MAXpos + 1 JUDUDUOOOOLOOOOOOO

iii. O0O0O0 MAXpoS U UOnogbooboooobobboboboobood
godbooobgbuouogbobuogboboboobobobooaon
gogn

5.2.2 OU0O0O0O0O0OOOO
gogogo

goboodboodboon 2 00b000boaon

'FORMATTER Problem (A.mili, “Specification Methodology: An Integrated Relational Approach”)
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version O;
donmain M n;
donai n Mout ;
domain G n;
domai n Gout ;

fun main [a M n] = a Mut;
fun gettoken [a G n] = a Gout;

U 5.1: FORMATTER OO UOODO 0
e UOUOOUOOUOOUODUDLODLODLUODLODOLOOOOLOO gettoken 0

e LD UOODOODOO MAXPOS + 1 JOODOLOODOODOODOO main U

goodbugbogboubogboougobgbogoad

Prog = (F,AFS,DS)

goodg o
AF'S = {main, gettoken}
DS = (M, M°,G,GO)
where
main = (M! M° MF)

gettoken = (GI,G° GF)

Uobodnb odboubuobdbOoddl main Ogettoken DO OOOOOOON
oot oobouboonn bogoboubobogoouoood

M{ = {({Min},0)
MY = ({Mout}, D)
Gt = ({Gin},0)
G§ = ({Gout},0)

goboon AL ODO0boooooobobobodon b ool
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version 1;

domai n Posi tion;

domai n CLi st;

Mn reified [r[a CList, a CList
Gnreified [r[a CList, a CList]];
Cout reified [r[a CList, a CList

fun main [r[src, dest, max, cur
fun gettoken [r[a CList, a CLis

—_—

0 5.2 FORMATTER OUOOODO 1

goodib 1

00000 1+ 00000000000000 000 MIOMPOGIOGe ODOOOO
ogodbood men DO0D00O000O00 MF OO0 gettoken DODOOO0OOO0O

GrFr Uoootboouboouoooudgn Preg UL

U0 maein DOO00ODOO0OO0OOOO MAXPOS + 1 JUODOOOOOODOOODDOO
gboodgbogbogbboddn MAXxpos DU oooooooo
gobgbboubboboubbogouboboboobboboobboobooon

googoogboggon

U0 gettoken UUDOUUOOODODUOOOODOOOOOOOOOOOOOOOODNO
gubdbugboubouuoobooboobbobbooooboooo
gobugboboubougoobbbooboubbooubbobougobo bobiboo

gbbgobdbooooooooboboongo

My

= M{I[{Min < (CList,CList, Position, Position)]

MP = M@[Mout < CList]

Gy
GY

CL:st UUUODOOOOO0O0OO0bOOobobboobobuooggoooooon

= G}|Gin < (CList,CList)]
= GP|Gout < (CList,CList)]

goboon AL ODO0boooooobobobodon b ool
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4 N\

version 2;
donmai n Character;
CList reified [I[a Character]];
fun main [r[l [], | dest, maxpos, curpos]] = | dest

| main [r[l(x::xs), | dest, maxpos, curpos]] =

main [r[l xs, |(dest @[x]), maxpos, curpos]];

fun gettoken [r[l token, I[]]] = r[l token, I[]]

| gettoken [r[l token, I(c::cs)]] = r[l(token @[c]), | cs];
- J

U 5.3: FORMATTER OO UOODO 2
goodno 2

CList OUOUO Character O OO0O0OOOOOOOCRaracter 0O O0QOQQoQOnO
0000000000000 oooooooonoo
00000000000 oooogooooooog

M} MF[CList < [Character]|
Mg M{[CList < [Character]]
GL = Gl|CList < [Character]]
G G§[CList < [Character]||

gooot 3

oooodobb 2000000000000 bObLO00b0b0o00Doobbbbboo
guobgobdgobd Cheracter UUDUUOOOODODOOOODOOOOOOOOOOO
JOduod Character O Delimiter U Alphabet DO0D 000 OOO0OOOOOO
000 [Character) OO0DOO0O0O0O0O00O Deltmiter OO Alphabet 0000000
gogdoobdboboboboboobobobobuobobobobogoboboobo

obuboguooodn Maxpos DO OOOOLOOOO0bOOobLOobOobOo0Oood
Uoobogboogbdn Position UOOOOOMO Integers DUODOODOOMO

UObDOogobOobogd gettoken JOOUOOOO0OOOODOOOODOOOOOOOO
gogooobobobobobooboboboo
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version 3;

domain Alphabet;

domain Delimiter;

Character reified [a Alphabet, a Delimiter];
Position reified [Integers];

fun main [r[1 [], | dest, i maxpos, i curpos]] = | dest
| main [r[1(a Delimiter::xs), | dest, i maxpos, i curpos]] =
main [r[l xs, I dest, i maxpos, i curpos]] (* eliminate *)
| Tain [r[l src, I dest, i maxpos, i curpos]] =
et
val r[l head, I tail] = gettoken [r[l [], I src]]
val tokensize = length(head)

in
if(tokensize > maxpos) then
I [1 (* fail, if length of the token larger than maxpos *)
else (* newpos <= maxpos *)
if(length(dest) = 0) then
main [r[I tail, I(head), i maxpos, i 1]]
else
; main [r[l tail, 1(dest @ [a Delimiter] @ head), 1 maxpos, i 1]]
end;

fun gettoken [r[1 token, I[]]] = r[1 token, I[]]
| gettoken [r[1 token, I(a Delimiter::cs)]] = r[l token, I cs]
| gettoken [r[1 token, 1(a Alphabet::cs)]] =
gettoken [r[l1(token @ [a Alphabet]), I cs]];

U 5.4: FORMATTER OO UOODO 3

OO0 MAXPOS + 1 LD UDUOOOOOOOOOLOUOOODO maemm UOOODOOOO
gobgoougboonboooboobogaon

gobubogboobgbbgboodl mee UUOOO0OUOODOOOOOOOODOO
gogbbgooobotdbouboobbogbbod

gobobbodbodbodbgguoubobauobooboodn length OO OO
googoogooo

MP = Ml[Character < {Delimiter, Alphabet}, Position < Integers]
MY = Mi[Character < {Delimiter, Alphabet}, Position < Integers]
GI = Gi|Character < {Delimiter, Alphabet}]
GY = G§[Character < {Delimiter, Alphabet}]
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goodn 4

UobodbodooobobobooboobbddbDelimater DOOODOODOOODOOUO
goboboudooubaubogodn Alphabet U Strings DUD O UOOO

gobodubbodbbodubogobugubbooonoooubooooon
g

U0 men DUODOUODO0O0O0O0O0O0O0O0O0OO0OOO0OO0OOOO0OO0O0OOOODOO
Jboodbbodgbbdd Maxpos + 1 OO ODOOOOOOOOOODOOOOO
googoooboogbogd

Joogbooooguod Space UOOUOOO CR UOODDOOO

M} = Mi[Delimter < {Space, C R}, Alphabets < Strings]
MY = MIi[Delimter < {Space, CR}, Alphabets < Strings]
GI = Gi[Delimter < {Space, C R}, Alphabets < Strings]
G = G[Delimter < {Space, CR}, Alphabets < Strings|

UOooubgggubdibd formatter UUUDUODOOOOOOLOON MAXPOS [
gogobubogbogbgbgbooobgoo
goooooooooodgo?? bogoogaa
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version 4,
Delimter reified [s " ", s "\n"];
Al phabet reified [Strings];

(* Al phabet reified [condi(fn s ¢ => (not((c =" ") orelse (c ="\n"))))];

makeDomnai ns() ;

(* vv uty vv *)
fun nyexpl ode(ss) =
| et
fun nemain(ss, []) = ss
| nmemain(ss, x::xs) = memain(ss @[s X], XS)
in
I (mermain([], explode(ss)))
end

fun nyinpl ode(l ss) =

| et
fun mmin(lss, []) =1Iss
| mimain(lss, (s x)::xs) = mmain(lss @[x], xs)
in
impl ode(m main([], ss))
end
fun formatter(s instr, i nmaxpos) =

s(nyi npl ode(main [r[nyexplode(instr), | [], i maxpos, i 1]11));
(* AN Uty AN *)

fun main [r[1(s("\n")::ss), d, m c]] =

main [r[l ss, d, m c]] (* elimnate first delimter *)
| main [r[I(s(" ")::ss), d, m c]] =
main [r[l ss, d, m c]] (* elimnate first delimter *)
| main [r[l [], | dest, m c]] =1 dest (* bottom *)
| main [r[l src, | dest, i maxpos, i curpos]] =
| et
val r[l head, | tail] = gettoken [r[l [], | src]]

val token = nyinpl ode(l head)
val tokensize = (size(token))
val newpos = curpos + tokensize

in
i f(tokensize > naxpos) then
main [r[I [], | [], i maxpos, i curpos]]
el se
i f (newpos >= naxpos) then
main [r[l tail, I(dest @[s "\n"] @head),
i maxpos, i tokensize]]
el se (* newpos <= maxpos *)
if(length(dest) = 0) then
(* continue but don't add first Delim?*)
main [r[l tail, | head, i nmaxpos, i newpos]]
el se
main [r[l tail, I(dest @[s " "] @head),
i maxpos, i(newpos + 1)]]
end;
fun gettoken [r[l token, I[]]] =r[l token, I[]]
| gettoken [r[l token, I(s("\n")::cs)]] = r[l token, | cs]
| gettoken [r[l token, I(s(" ")::cs)]] =r[l token, | cs]
| gettoken [r[l token, I(c::cs)]] =
gettoken [r[l (token @[c]), | cs]];

*)

U 5.5: FORMATTER U OO0 4
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([ Space| CR| Strings], [Space|CR Strings], |ntegers,
([ Al phabet | Delinmiter], [Al phabet|Delimter], I|ntegers,
([Character], [Character], Position, Position)
(CList, CList, Position, Position)
M n

([ Space| CR| Strings],

([ Al phabet | Delimiter]

([ Character],

[ Space| CR| Strings])

I nt egers)

I nt egers)

([ Space| CR| Stri ngs],

[ Al phabet | Delinmiter]) ([ Al phabet|Delimter]

[Character])

(CList, CList)
Gn
I ntegers
Posi tion

([ Character]

[ Space| CR| Stri ngs]
A

[ Al phabet | Del i miter]
A

[ Character]

[ Space| CR| Strings])

[ Al phabet | Deliniter])

[ Character])

(CList, CList)
Gout
Strings \n"
Al phabet Delimter
Char act er

0 5.6: FORMATTER OO DO OO OO0
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5.2.3 0UOUOO

gbooggbodgn s ggubdd 4 bogobooguoboooboobnbooouo
googoogd
goodd 3

U0 maen DUOO000O00O0OOO000OO0O0OO0OO0 Alphabet UODUOUOL Delimiter
gogbdoobooogooobogbogouboobbobonobounooboon
googoooooood

e U marn UDOUOUDUODOOOOLODLOUDUODLDOOOOLOODODO

o LI gettoken UL L UDOUOLOLUODOODOOODOONO

- main[r[1[a Alphabet, a Alphabet, a Alphabet, a Delimiter, a Alphabet], I [], i 2, i 1]]; (*1 %)

val it=11[]: Wd

- main[r[I[a Alphabet, a Alphabet, a Alphabet, a Delimiter, a Delimiter, a Alphabet], I [1, i 3, i 1]]; (* 2 *)
val it = 1 [a Alphabet,a Alphabet,a Alphabet,a Delimiter,a Alphabet] : Id

U1 0000000 MAXpos OO0 2 000000 OLO0O0O0O0O0O0O0OO0OOOO
Alphabet U 3 OO 0OOODOODODOMAXPOS + 1 JOUO0OODODOOOODLDOOOU
gbggbdboooouboboogobuobobouboboobobnon 1+ 00
googon

0 2 00 MAXpOos OO 3 00Ubougubooogoouod 1 boogooo
bbb ogubuoogbuodgubo MAxpos + 1 OO OO
gobboogbboobogbouogobbboboobbooboboboobouon
gboboodogd (g 2-v-1)0

U000 1 00 20000 gettoken DUOUOOODOOUOODOOOOOOODOOOO
googd

goodg 4

gobogbbooobuboubiboobooboobboooboobouobouboa
gogooobooboboboboobboboboboboon ¢
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n) 000000 oobdMAaxpos OO0 ooouoooooo
god

- formatter(s "tl t2 ¥n t3 ¥n t4 ™, 1 10); (*3 %)
val it = s "tl t2 t3¥nt4” : Id
- formatter(s "tl t2 ¥n t3 ¥n t4 ", 1 4); * 4%

val it = s "tl¥nt2¥nt3¥nt4" : I1d

U s3sgbgbobgoouoobobo @y 2-pb-1)0

o "4 JUO0oooboboboobgbgbon "4 Dobooooog
goodb MAXpos + 1 DUOODOOOOO0OO0OOOOO

U 4 0000ogboogbouoooboauoaoon

ERN

guobogboooboobbobbbiboboubuoogboboooubouoboa
gobgoooboodobd

godgdooodogogogobogggboboboboboboboboon
guoododbobdboboboooboobooobooboobobobooboon
gdbgbood AL goudoogboogoobobuogoobooboooogo
goon

guooobdgbobobobodoooobuobobooboboobooobobobo
googbogbbodbdda oo bobuboubauoouoanbd
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1 6L

AL U Alchemy U OO OOOODO O
HENRN

6.1 OO goooon

gobbobododbdbododgbgbogbgbgbobgbobobobobo
googd

e LD UODLDUODUOODLOOO
e DO ODOODLOODLOODO

gogbooboouobogboobbbobogbobobobnooooboooon
goodogbbooubogbogooboobbobbobooboobd

6.2 0UOOOOO

gubodubooduobonbagobogobooonooounbooobo
goguooodguobogbobouobooguboobbobobobooooooon
gogoguobogbobobobaod

AL JOObobobgodbotuogbobboobooobboooboobbooba
gogobgbgbobdbobnobooobobbobobobobgbgboboaon
godbobodbouodbdgboddudUrForMATTER DUODUOOODO 3 0004dy
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U 4 00000 ooboobobobboboooobooboboooon
gbooodubogboubouboubooboobooooboobbboobo
gooobbogootobogbboboboobbon

Alchemy UUUOOOUOOUODUOOOODOODOOLDOOLDOODLOUOOLOOOLDO
gutbododbgobgboubuoboabdboooobuoonbobobobo
gobogbobodbbogbgbobobooouobnooboobonooooooan
gobobouoobobdgbgooobobobobdgbooogo

OoOooooobobobobooboboO0nOn (econdi) ODDOOOOOODOOODOO ML O
gudboogubuogbgboobouboouobobobobobonoooon
oudbudbidcondi DUODUODUOOOODOOOOODODOOOOODLOOOO
gobobobogbgbogbuoooobogbuobogbboooogz»zobuoboog 2
googbud s bbugbbodgbbodboubououtb AL 0bgbbob ISsbr
googooood

guodbodbooobgubauoouogbogbogbogbouboaga

o [1[J

- ggubobobboobobon

- gogooodbb 1+ 01 googooboboobooboobbobboon
gbooobodbd o0 m DO0ODOOOOOOOOOOOO

o [1[J

— AL OO oo goobobbobobboobboubobbobboobnboubg
gubuuoooubouobbdd o bggubobobodd (econdi)
gbbooogbodboogboooobuobobobooooobobogn
goooogoboo

6.3 UOUouoon

Alchemy U0 AL DUOOOOOO0OOOODOOOOOODOOODLOOOOOODOOODO
gogbogogboboboboooobobooboboooboboobooobobab
gubooggbbbogbbogonbbogonbooogubooooboonoo
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gobudbbgduooobobubobobobobobbobobooooo oo
gubgdbouogoboobooobbobboboobooobouobobugobg
gogbooogobgbbbboogbbbobooooogbgboogbbban
godbdodbuoboobgbogbobobbobobbbboooobonboooon
googoogbooboogboon

6.4 ISDR UOUOOOOOOOOONO

U00000 FORMATTER UUOUOODOO0OODOOOLOLOOODODOLDOLDOOOO
bbb odbbddalchemy U0 oooy
gubugugbogbbboboubobodooobooboobobouoboobnoo
gobgoubobooobbobogbbobooobboobooobboobobon
gobdgbogboboootubouoobogbogd
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U 70

HRNRE

Oobooboobbooobboobboobboobbobbooboboo sor DOOOOO
OOb0oddIsor UO0OOOOD0ODLOO0ODOODODDOOODLOOODbDObDDDODOODOO
ooooooouobbboooooooboboooobboboooooobboooboooog
ooooobob0oooboooboooooooboboooooboboboooooogoo
gogoooooooobobobobooboobbboooobbbbobobbooooobo
ooooo

OO0 1Isbr UUOOO0ODOO0ODO0O0O0O0O0OOODODODOOODOObOOO0On0 AL O AL
O0ooobbooo0oboboOoobobAL O ML ODO0oooooboboooboo
O000bo0ooooooooobobooooooooooooooooooooo
Ooobbooobobboooobbooobbooobboobsr DOOOOOOOOO
oboboboooouobboboooobbboooobooobboooboooobboboog
oobboobbboobbooobobooobobooobooobooobooooooooo

OO0OAL 000000000000 0000 Alchemy UO0DOUOD OO UAlchemy
O0b0ob0oobobooooobobooooooooooboooDoboooOoo
JU0dbduoduddRevision Control System U UUUOOOOOUODOOODOON
goobboooobbooboooobbboboboboooobbooobobbooog
O00000b0bO00o0oo0oooo00boo0oobboOonn Alehemy JOOOOOO
Ooboo0oboooboobbooobooooooo

OO0 AL 0O Alchemy UUDOUODODOOOOUODODODOOO IsDR UOOOOODOOO
gobboooboooobboooboooobog
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U

gob,dbobogoogbdbooobobboboooboubooobgbboboa
gobgbogoood. bg,gubgbbdgbbodgbbobbgbognboonn
googuggbogboboob. gbbuboboobobbobboboboboun
googboougoouboooooa.
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