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Issu\es n Cons;'ro\in;'—’Bo‘secl /Dro\wins

Lssue Juno-2 g)o)oroo\c\'s

’Re)oresen)'inﬁ cons¥rojn¥s /Dou)a\e-vieoo ecm'ing
S)oeciﬁﬁing cons;'r‘o\in;'s En)'erecl c|irecH5 ooiH'\ )’oo\s

Unclercons)’ro‘inecl s:)s;'ems Hin;’s
'Reclumclo‘n;' cons)’rojn)’s Isnore reclunclo‘nccj
/De{)min\o) new cons¥rain§'s ?oooer{u\ ex)’ension \omguase

Sca\e Hierqrc ica\ s)’ruc)’ure
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/Dou)o\e-\/ieoo E.cm'ins

Draooin3 ?rosram

b PS. MoveTo( a)

¢ ; PS. CurveTo(b, c, d)
; PS. Li neTo(a)

| ; PS.Fill()
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C ons)’ro\in)' So\vin3

Sc:)n)’ax:

VAR <var> ~ <hint> I N
<constrai nt> -> <statenent>

END
Exam)o\e:

VAR x ~ 1IN

X * X =2 -> Print(x)

END e |
Bui“’-’.[n Cons;'ro\in;'s: g

a HOR b c

b VER c

(d,e) CONG (e, f) f h

(g, h) PARA (1,])

a b d j
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_n'\e ?EL Tumc)'ion
(x,y) REL (a,b) =

H’\e )ooin)' (x,:)) n H’\e coorclino\;'e sbss'em w\'\ose oriﬁin

s “O\“ an OO"\OSG um)’ “X“ VGC;'OI" SOQS From “O\“ ;'O “)9“.

(0,1) REL (a,b)

"~, (1,1) REL (a,b)

’(1,0) REL (a,b)
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’$>e{3n§¥h3ns

/Preclica)'es, Tunc)’ions, /Proceolu\res:

PRED P(x) IS <constraint> END,
FUNCy = F(x) IS <constraint> END;
PROC Proc(x) IS <statenent> END,

Exis)'en;'ia\ Quom)’iﬁco}ion:

(E <var> ~ <hint> :: <constraint>)

Exam)o\es:
PRED Hor(a, b) IS

(E ax, bx, y :: a = (ax, y) AND b = (bx,

END,

FUNCy = Half(x) IS
2 *y =X

END,
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_n'\e /Digro\)o\'\ In)’er{)ace
MODULE Di G aph;

PROC Node(c);

PROC Curvedl(a, b, c,d);
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S)’ro\?inﬁ wiH\ o) Ca“i\cjro\):'\'\ic Pen

MODULE PenStr oke;

PROC Curve(, );

S)::\ine /Poin;'s Con)’ro\ /Poin¥s For )oen

al a aR dR ooiclH’\ omol orien)’o}ion.
a. d 9
P
ey
R
b C c
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Sbs;'em grc\ﬂi)‘ec)‘ure

Com)oi\e-_\—ime:
Parser Compiler
Run- Time:

Bytestream Run-Time

Solver

v *

Numeric
Solver
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So\vin3 C ons)‘ro\in)‘s

Tuwo /H'so‘ses:
Sbm)DO\ic so\vins (s)

Numeric so\vinS (n)
Com i\e—hme

(s Un ac\? — conver;' cons)'rain)’ Yo sim e norma\ Porm

(S) /PFQ)DY‘OCQSS — rec'uce num\?er OF UNRNOWNS

'Rum-)'ime

(s) Se o\ra)'e s;'ruc)'ura\ ()oair) omcl numeric cons)’ro\in)’s
(s) Solve )oodr cons)'ro‘in)'s (umi |coA'ion c\osure)

(s) Re ac\? — e\iminoA'e um\?nowns omcl cons)'ro\in)'s

(n) Solve numeric cons;'rodn;'s (New)’onls meH'\ocD
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/Diﬂplcu“'ies ooiH'\ Numeric So\vin\cj

Hin)’s were \os)’ clurins um)oac\?ins, )ore)orocessinS, re)oo\c\?ins
- .Lm)o\emerA' s)'e)os care{)u“s so \'\in)’s ore Freservecl

Orclino\r:) Neoo)’on ooi“ins Yo move \o\rse clis)’omces

- Ensure eo\c\'s Neoo)'on s;'e)o IS os sma“ as )oossi)a\e

Orclino\r:) Neoo)’on unr‘e\io\b\e on reclumclan;' sbs;'ems
- Moc“]@) %o\ssian e\iminoA’ion Yo use on\:) H’\e "ooe“-

concli;'ionecl )oarg'“ O‘F moA’rix anc| if)nore i“-concli)’ionecl
park

/Diﬂ?mun' Yo \?nooo oo\nen Yo *ermino}e Neoo)'on i)’ero}ion
- ,De)'ermine error H‘sres\'\o\cl )95 es)'imo\)'inﬁ roumcloﬂ? error
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Conc\usions

Juno-2 shows Pas)’ cons)’ro\in*-so\vinﬁ is )oossi):t\e with a
cons)'r‘ain)' \anﬁu\o‘ﬁe H’\OA' Is:

- \"'3\"\3 ex)'ensi)a\e = easy Yo cle]()me new cons)’rqin)’s
- Fu“b clec\aro\)'ive = avoic| im)oeroA'ive com)ou;'o}ions

%ener‘am'b OF in)’erf)o‘ce Is c|aum¥in3 ](70r new users:

- /Pos)'Scr};;' clraooinS mocle\ vs. o):\)ec)’ clr‘aooin\cj mocle\

- Power o ?u“ im)oero\;'ive \o\nﬁu\oge 1S o@’en 0ver\?i“
- Usins cons)’ro\in;'s shill ¥a\?es co\re{)u\ H’\in\?inﬁ

Usinﬁ Juno-2 is {?um!
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