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YV RICDWTEIRT 3.

1.1 CafeOBJEENBZRIZRITER

AETECafeOBIEE IV AT LNRZBIZEROEEICDVWTHENRS. RAIEBBOEBXICDWLWTIER
REEWHD.

CafeOBJEFENRAIZEMICIIRD2EHLH 3:

1. hy LA
EIJ21-IESLViewESTEAINE, TNENEI 1 -IHE L VviewDBRINESHN S
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2. €EYa-

HB3[ENDEI 1—)VOHRT2RAELGRBADESTHD, CNEUTOEOHNSKES:
c ZOEIJA-NWTEESNEUTOATI 5 AR

a) RS A—H5 DAH

b) YTEI 1 —ILDAAE

c) V—hD%&H

d) 7L —5 D &EI

e) BN EA

1 AETIECafeOBJEFENFABICE > THRELIT T/ (BIBER)EATI U FEER. BE(C(3CaefOBIJNDEIH

HEXEBICHRYZSBYERCWGLTAITI 10 hHEELEZH, MESHERIEETRYT 3 LTERLTEA
FELRBETHZ. NSBINEESKVOE, EV1-)b, 2RL—%, Y-, BB, BH, /15X—F, ZThEEY

1-IVROBRENE-BNE-ZNSOEM)THS. > TARETRINDIE [FTITH ] ELTEBRTSZ. A0V
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f) [EBSAJLDEHI
s HWALTWBEY 21— ILDRAZERICEIFNIRAINSE, BHAERVZRH]
s FyILRIVOBZRIEMICE TN 3 BA

BTFINSORAIZEEOBEIC DOV THMZRRS.

1.1.1 Py T L RNOBRRZERENEE & BROERR

ETRREZED by FLARIVOBAZEBEEY 1 —ILORF EviewDBRINSIED, NS5EE
BOEROCENHDFB(R 1.1=228).

EIJa-)bD

=111

K1.1: by LRI OBRIZER

TEHDE, A—DREEFDODEI1—I)LEvieweEEITIENARETHS. COFEFEI 21—
WEE1.23B%2E2B)IcL>TE ZZ(CHIBI 3 REMEY 1 — VDO ABIH view D BZEITH TEEBRME N
593BAaNREDEBEIMN, FAENWWHRELTLBCafeOBIJT VI TUASITIIUTOLSC LU TEKS
@OEdS:

1. IBEORZAIEF DviewsET
2. ZOHAEDViewWNES TN TULNIE, ZOviewhBESNTLIEDELEIRT S
3. TERITINEEY 12— IVDRANEESNTVIENERIRT B

1.1.2 EY1-)VOBBERDEE L BRNER
YIEI 1= NERRBWEY 1 -VOBEIZER

F9, MALTWBEY21-IW(HTEYV21-II)EFEKEVWEY 1 - )VORTEROBEE=ZR 1.2(c
mY:
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B1.2: YO EI21a—-IELDEY 1—ILDOZBEIZR

BEMNSTHBRINZLSC, Y-k, aRL—5, BH, REZNZNTEVICRABZDEDHHETN
3. BEFRBAMOERI BNIREE)CH L TENENA T I U DV THRETH B HHEAERE
ERBHBEHRMENET S EFEN. E—HDEINE, EHARL -5 EEROBANEUES
THh3.

RBANEHREEHNBEDEER

Y, MOARL —5D5IMCHERLUTVWBES “f(N)"2EZX3. TR N BEBARL —
SRUVEHDRBAIE UTEEINTVNRETS. YRTLIERDELSICLTE(N)DEREAH 3!

ARL =5 OBV -+ EHRRB. eErFnhsTholzET 3.

N EWSABTHDOYV—ERSUTOERARL -5 =R

INDBROD S IBENBERARL —IDETH B LERT 3.
EHARL—IRROHNSHEI-RBEE, N EVWSREFITY—LSUTOEHEFT.
CHDESBEHNEOMIE N FEHIETH S LERT 3.

6. LOVWTNTELGWEESEIBXIS—ET3.

vk wnN e

NTONBRED, YXRFLIFENRBIRTBZIRICIGU THHEFEI NIV —LcEDHIBENT, GTH
WOARL =S DNRZFNFEBEUTHIRLELSETS. ARODEHEEHMARL —INREWICER
DEWY—FDEOTHNEEIBICHIRITIBRDICHVT, BERENET D LT,

RCIE N WEHTHIRLEBSTHIN, CNIIEBRROZSHDITIRNE W HIBK S ZET 31l
Nigw., ®-o-TZniFaIR, BHEKTHIELEBXIS— L THROLINS.

BERTY 1-oREEH0EE

HB3FEI1—ILHMIDET 12— ILEBMALTWVWBRE, BASNTWREY 21—l TEI21—-)b
EER. COBYIEI1-IVORBRAEBICEEN3RF1E, BHORIERVWT  HBALTVWSE
295, MALTWBEI1—/LTESSNTUVIEHESIBT 3 & (FHELZW,
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D l/—’S’(D
* %A
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BEIZE/™

X 1.3: BENEY 1—I)LDOBAZER

MASNB3IYIEY1—WEEIVI-IVREMEINBZIBELTEEINS. EI1—-ILORHIFEY
1—)IROBRERTHS. EYV1-IRICE@F, viewDBREINSEINZ B34, iz, I}
SA—HRZFEIT1-IDIASA—FEEBICEETI1-IRANHEIRTS. 2FH, hvTFLARILD

3 MBICEIV1-IOMABREEES S JEEELB3N, CCTOBRRCEAL TEVITE.
A EV1-IRICEFZICEFINZIEI1—-ILORBBTCEBBINZIEI 1—ILOBAZREICEETNBY—LPARL—5D
BEHIEESUENEEIZIN, EV1-IROFTHLRZEOTH I, CZTEZ0HEMICHNTL.
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a.E
EJAES
a.D

X 1.4: ZEIOERE & XARRE R (C X 3R

ZHIZEEEEI 1 - IEEBXO—HUISA—FIEEBRUCEI 21— IVEA)ICEVWTAETH 3.
RIZEZDEERINTNS.

RSAX=5

RSA=FEEIT1—VBRAND—TERELEZZEHNERKS?. TKhOE, RSA—=5 C: M HH
S12188°, EYV1-IMOBBERICHZAHIE, YEDEHERVTO)ZD/ISA—IEEFOE
Ja1—-LDBFEEO—EEES. CDBE, HEHNECEVSRFINDEI 1—ILHABATATVS
ERIBITCENHEKS.

MARFRRE S (C & 3 2R OERIED AR R

H3FEI1—IWABYTEI 21— EEDHER, HI3BEDEBRNEBHKELEIENRHDES. C
NSHEWCRE AT I 0 FORBFTHONEIHICREF RN EREEBARL —5 ORZFIOE
E(CDOWTIEFE 1.1.22888). LHL, BIREEVWSREINETY - FDRFIEZ>IBE, BXL
RUCXIRICEZTICL L3 ed, ENEBULRIDHDNEKRTHI(K 1.42208). ULH LA
DNERBEMRIZIBAMEMEFIRT 3 &, BHRUENBEERS. fIXE, R1.40FIJ1—-IVEDR
HIZBICHBald, EI1—IIDOAFZERTIEHRENEN. COLSHEREEROFIRICNT S
HIFRZEE T 38X M CafeOBIICIEH D, XIMBRBRHREIES. BAIEREDIEEICIEEY 1 —ILDAH]
ZAWV3. BIZERFICDOVWTOXMRBESRE o.M ODERTREIN, MVHAEI1—-IVOREIT

SO ELRAEMERAIC L ZBREBAY 3188, TOLSGRRTHBLE.
6C [ZIRSA—HFDREI, MIEISA—IDIFEERETZIEI1—ILR.




5D, BEYVaA=WREFELEES. BAMTRSNBIEI1—IVOZTEBTEBREL, EWSE
ek 3.

XARBRER.M OME, BT ULEEBBURETIATI I CDRARIHEASNEEI 2 —ILD
ZHICELL EERBVLCEISEES NV, FIROKLS(C, YITEY 21— ILOREE™IS(ZEHRDRF
ZRIT)BATORBEIZEREIC BRDIATNS 28, BRAICDBRBICDODVWTEBHRSNECLKEVWK SKEIERT
ST ZITNIERL.

MARFRRE B HEER S BAE

BTCHOATI IO FORBIICDOWTHIREBEBNMERAEESZI DI TIEEL, FHAREGDIEUT3I
DDA TIT O LDHTHB:
v—h

EHARL—5
RESANI

®1.1: XARBRERDMEAAERLZTTI I b

OTINSEADTTI U FTRHBDEDHHBIHBE, BHMEZEET IFERHNEN. ZOL
SIKBEREY1-IVAZRAVTRADOMIEZZTV, BHRMZELELZINEESE.

1.2 CafeOBJEENEBZ LRl

HIE T3 CafeOBJO BHIZERIC DL T, CafeOBJDEZ L FHIDEEL TRENLEBEE AR
AETECafeOBJNEENBIICEHDOWT, ZCICHRTIZED INAHII EDOVWTHWEHEL, B
XEECICEDELSIGEED BZHI] NEEITIHNEERT 3.

1.2.1 B REE

BIFTCafeOBJO BIFHNIESBNERZERI 3N, T THEAINS RPBXIIHLERBNFIUETRE
BIhTn3. ERANOERIERDED:

nonterminal ::= alternative | alternative | - - | alternative

ChUE, nonterminal EVWSBXERIE, | TREUISNE ZNEND alternative DENDTHBIH
ZBIKx9 3.

FERIE Y ViR IVIE italic face ©, RIS “terminal” &SP TRIETS. FKRiBDE
& “ & " CH#, IRBNFIGETHERINS AINFERXRTEZLSICTIENHS. BNFOHLER
EREIUTOEDTHB:



a'...

{a}

[a]

12BLED a.
AVVEETRASNE—DUENa DY X |
“a" or “a, a” or “a, a, a”, etc.

{ &£ YR XIGEBUEMTHD, cnTHINSE
alFUEeFEeFEFOLoBXAFTIV ELTEDNS.

alEHo>THESEEBRL: " T(F “a”.



1.2.2 E®IJ1-)EENBZ LA

M TICCafeOBJEEZENEI 1 —ILEENEBXDN S5 BHI] (CEARITIBRICOVWTIRELEED
#RY. BXHR"(1)" O&LS(CHBICEESNR> TLBRGRAINZFEIZESATLIEDTHS.

(1) module ::= module_type module_name [ parameters ] [ principal_sort ]
“{" module_elt--- "}"

module_type ::= module | module! | module*
(2) module_name ::=ident

parameters = "(" parameter,---")"

(3) parameter ::= [ protecting | extending | including ] paramter_name :: module_expr
(4) parameter_name ::= ident

(5) principal_sort ::= principal-sort sort_name

module_elt ::= import | sort | operator | variable | axiom | macro | comment

import

sort
vistble_sort
hidden_sort
(6) sort_decl
(7) supersorts
sort_name
(8) sort_symbol
(9) qualifier

(9) operator
(10) arity
(11) coarity
op_attrs

(12) variable

(13) war_name

azriom
equation
cequation
transition
ctransition
fol
(14) label
(15) label_name

1= sort_name --

i=var var_name

=={eq|beq}[label ]term =term"”.
= { ceq | bceq } [ label ] term = term if term ",
= { trans | btrans } [ label ] term => term ”.
= { ctrans | bctrans } [ label ] term => term if term ”.
= ax[ label ] term ”.
= "[" label_name - -- "]:

= ident[ qualifier ]

{ protecting | extending | including | using }"(" module_expr )"

visible_sort | hidden_sort

= "[" sort_decl,--- 1"

Il*[ll . ”]*"

sort_decl, - -

- [ supersorts --- ]

=< sort_name ---
::= sort_symbol[ qualifier ]

2= ident

un

= "."module_name

{ op | bop } operator_symbol : [ arity 1 -> coarity [ op_attrs ]

= sort_name- - -

1= sort_name

"

o= "{" op_attr--- "}"

. sort_nmame | vars var_name--- : sort_name

= ident

::= equation | cequation | transition | ctransition | fol

un

un

" n

un

un

"



EJ1-IEENICLERT 3 BAINER

F 12280 R LB (ECafeOBJSENEI 1 —ILEEXDEBXTHS. < lcldCafeOBIS
EBleHI3 MBAl] DEFEAEET(view DBAIZRS, CNIEDVWTEERT B)NHELTLS.
RN EHD, CCTRUEBNYERBRPRT “(N)"OLSICHBEBSEDIFEXT IEHI] NBEERL TV
3. CNSEBEIIEUTOREDELKS. CNSORBFIZEFEHATICLlCED, FIFEEIRGT
3ATIO 8RBT S.

FERRIREE R ZAIfERl 2% BYXES
module_name EVa1-)bE EIa- 1)
parameter_name INSA—=BF IRSA—=FFEI1-I)l (3)
sort_name V—F+4& v—k (5).(6),(7),(10),(11)
operator_symbol ARL—5B AXL—45 9)
var_name LA T (12)
label_name NESARI NE (15)

R UZRBAIERID S5, operator_symbol(ZRL —5 RB) &R 2 TN HHILCafeOB) S5
DFAFRICHVT identGBEIF) ELTHSINIXFICLDEERSINS'. B\BX(9)Dqulifierld
FTIN2ETHALVLEXRBERZBR T I TIV 21— IVBEFTHS. F11.285TEEHARL —
BEOWTEHEXNMBEREZFERAIIENERBI LHANRSB o 2h, LEBOBIXESPICIEFRIRES N
TWELW., AL —5%(operator_symbollcDWLWTIE, HBIF(ident)EEHETE 1.3ETHAT
5.

"BXES(2), (4) (8), (13), 14)E SR
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1.2.3 EYa-)IRCHRITIBEERHIZH

TIEEY 12— bR (module_exprDiBXTH 3.

module_expr ::= module_name | sum | rename | instantiation | “("module_expr")"
sum == module_expr { + module_expr }---
rename 2= module_expr * "{"rename_map, - - - "}"
(1).instantiation ::= module_expr “("{ ident|quali fier] <= aview}, --- *)"
rename_map == sort_map | op_map
(2).sort_map == {sort | hsort } sort_name ->ident
(3).0p_map == { op | bop } op_name -> operaotr_symbol
(4).op_name ::= operator_symbol | “("operator_symbol”)” quali fier
(5).aview = view_name | module_expr

| view to module_expr "{"view_elt,---"}"
(6).view_name = ident
view_elt = sort_map | op_view | variable
op_view = op_map | term -> term

1.2.4 view EFICLRT 3 HEAIE BAIER

view 1= View view_name from module_expr to module_expr

ll{ll view_elt7 L. u}u

1.3 FARYOZFERANF, FRL—-5%

BAFEARL -5 BB ERIC, RARLGXLFESIEVER L ZASCIEHFOXZFI(FR) H
SEMENSB. CafeOB) YR TLRANXFINZHR HALRICFADORED & LTEEAXF, ¥
7, 81T, BIR—INFE RYDEBEELTRATS. COLSBXFE2FARVYOXLFEES. T
ThE, ANXFINFFARVDNF(CL>THIKiENS. EEHNF, 57, #HT, IR—IDLS
BARABREXFEANORICEZIFyTEh, BEI3FAORTDESELTRDODNS. Ch5CMz
TUTO7XENR FARDDODXFELVLTERINTED, CNSONFEFEZNBET—DODFAZRE
RI3ENELT RBHETNS:

( -- left paren
-- right paren
-- left square bracket
right square bracket
-- left brace
-- right brace

N o o AW =
“ A e 1 N
1
1

-- comma

~
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1.3.1 ERRIF

FRARYONZREIANNZINSZAEDODEITENELGINEZTHIEVWSHUELE, YV—LEAPE
J1—-IVRENHBNFEBRITINFE L THWS C EFHEKWL 8,

1.3.2 FAL—-5%

—7h, ARL -5 @EBRIT I NFERE LTRRZ7DOOARLEFARIDIFDSE, 10ORE
MERVWTARL -9 2N—8BELTHWBCEHRAIRETH B, Ch5IKMRT, ZAXFEAR
L—52n0—8E L THEATETHS. FHIZXETIE, "thisis an operator” & WS RHEID25| 8D 7
RL—59NDEETH3.
module FOO {

[S]

op this is an operator : S S -> S

}

-- defining module F00.._* done.
CafeOB J> select FOO

FOO> sh op this is an operator

*rank: SS -> S
- attributes: { prec: 0 }
F00>

tOBERTTHBINBLSIC, AVYRTARL - BEREIBIREARL -5 BZEBRT 3 E
iU ZANFEERIN, 1XFELTHRDODNS.

Tz, mixfix ARL -5 DETICH VT, ReRIDI RO EHUBEET I ZHD TR ) XA R
L—5an—neLT/RONB. Tahs5, AVYRETARL - Z2RIZIBETROES®
THEEIBIWENHS. AVYFDEIRELTARL I RZBEIBIBEFRICTIFANLSI(L,
TROEZFNUNDOXF ENEICEAXFZESVWTERL.

8YRFLEINSOXFEEMICHCHETFIEBRIZINFELTHRIAL. 20, XRICL>TRIS—ER
57, HBAFEBRIB3NFELTREIFTANTVBRLSI(C

R23560H3. HIZE"[ {SortName} 1"EVWSY—FEERIS—&KE5HEL. LKL, ERICBEINBE3D2DY—+
“{", “Sort”, "} MEETNEDOELTHEHEINS.

FREMEE DIRICENWTE " TIW—EVT"ER\TIAINFE L THDIRDNS.

12



CafeOB J> select NAT
NAT> sh op _+_

* rank: NzNat NzNat -> NzNat
- attributes: { assoc comm demod prec: 33 r-assoc }
- axioms:
eq [:B D EMOD ]: (NN:NzNat + NM:NzNat)
= #! (+ nn nm)
eq [:B D EMOD J: (M + N) = #! (+ m n)
* rank: Nat Nat -> Nat
attributes: { assoc comm idr: © demod prec: 33 r-assoc }

- axioms:
eq [:B D EMOD ]: (AC:Nat + (NN:NzNat + NM:NzNat))
= (AC + #! (+ nn nm))
eq [:B D EMOD ]J: (M + N) = #! (+ m n)
eq [ident1]: (0 + X-ID :Nat) = X-ID
NAT> sh op _ + _

* rank: NzNat NzNat -> NzNat
- attributes: { assoc comm demod prec: 33 r-assoc }
- axioms:
eq [:B D EMOD ]: (NN:NzNat + NM:NzNat)
= #! (+ nn nm)
eq [:B D EMOD J: (M + N) = #! (+ m n)
* rank: Nat Nat -> Nat

attributes: { assoc comm idr: © demod prec: 33 r-assoc }

- axioms:
eq [:B D EMOD ]: (AC:Nat + (NN:NzNat + NM:NzNat))
= (AC + #! (+ nn nm))
eq [:B D EMOD J: (M + N) = #! (+ mn)
eq [ident1]: (0 + X-ID :Nat) = X-ID
NAT>

1.4 FARYOIFORRE

YRTLICHPRAINFARNDONFZEBMT B3 HBOIVY FEeFH(CBALR. AOVIUFR
FFROFARNDXFDEALLB I VRO EFHMEIT I HDICABLEZEDTHD, FRH
CafeOBJEFENFARYI D XFDILED e HDREBAICFIAT S CEEZBELTVS.

<D elimiterd¥ Y K> ::= delimiter { + | - } "{" <3¢=> ... "}
+tHhBESNEBS, <X CTEREUVLENFEFEEFAKRERDDODNZELUTIEETS. Fic,
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RICBATNFARNODNFEF vV EILITBICE-ZHETS. RIVYRICLL>T, YXTFL
(CHHFHFAHDFAREND X FFEEEZ(TEVW(EFAHFDFARYD XFZ -1EEC L > TFARXY)
DXFTHELS T3 EFHRLRL.

1.5 EJ1-IORBEMOETRTR

1.5.1 namesdAVVF

SOFHFEICEASNIZ names AV Y RICE ST, BEDEIY 1—IVATHAROBZFN—EEZRZC
EHHES. BXIEToED:

KBHEIRTIAVYE> iz names [<EIYa1—Jb>] .

KEV1-ITIHEEKTIE, BEOXIRK(TY 1—JV)TARDOBHEIZERTITS. BEDOXRTET
W7 7Ry MMENRAITHBIM, mixfix ARL —F[CDODVWTIEREICF LEHTRTINS.

Fl: TOHEDEY 12 —IJVFOOIFHHAHAHFET 2 —ILONATZEA L TWLNS. ZFORRIC, Y—FkNat
ZNaturalle, Y—bk_+_Zplus&c BRIZMFEZITVS. T, EJ1—IVBABITHIZICEA
STNfzasiBEIC L o TNAT *{sort ....}JDEI 1 —JLENATURALE LSRRI CEBTEILSICL
TWn3a.

CafeOB J> mod FOO { inc as NATUR AL (NAT *{sort Nat -> Natural, op _+_ -> plus}) }
-- defining module FOO

; Loading /usr/local/cafeobj-1.4/1ib/nat.bin

-- defining module! NAT

EOEI1—JUFOOICH L Tnames AV Y Rl & > TRIBDRFI R T UEEREUTICRY.
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CafeOB J> names FOO .

*Cosmos*

- sort declared in CHAOS:UNIVER SAL
*HUniversal*

- hidden sort declared in CHAOS:UNIVER SAL
*Universal*

- sort declared in CHAOS:UNIVER SAL

:B D EMOD
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (s NN:NzNat) = #! (1+ nn)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat >= NM:NzNat)
= #! (>= nn nm)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat > NM:NzNat)
= #! (> nn nm)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat <= NM:NzNat)
= #! (<= nn nm)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat < NM:NzNat)
= #! (< nn nm)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat quot NM:NzNat)
= #! (if (> nn nm) (truncate nn nm) 1)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat * NM:NzNat)
= #! (* nn nm)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: d(NN:NzNat,NM:NzNat)
= #! (if (= nn nm) 1 (abs (- nn nm)))
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: plus(NN:NzNat,NM:NzNat)
= #! (+ nn nm)
- axiom declared in NATUR AL
eq [:B D EMOD ]: (p NN:NzNat) = #! (- nn 1)
- axiom declared in NATUR AL
eq [:B D EMOD J: (s 0) =1
- axiom declared in NATUR AL
eq [:B D EMOD ]: (N:Natural >= 0) ﬁ grue
- axiom declared in NATUR AL



eq [:B D EMOD ]: (0 >= NN:NzNat) = false
axiom declared in NATUR AL

eq [:B D EMOD ]: (NN:NzNat > 0) = true
axiom declared in NATUR AL

eq [:B D EMOD ]: (0 > N:Natural) = false
axiom declared in NATUR AL

eq [:B D EMOD ]: (0 <= N:Natural) = true
axiom declared in NATUR AL

eq [:B D EMOD ]: (NN:NzNat <= 0) = false
axiom declared in NATUR AL

eq [:B D EMOD ]: (0 < NN:NzNat) = true
axiom declared in NATUR AL

eq [:B D EMOD ]: (N:Natural < @) = false
axiom declared in NATUR AL

eq [:B D EMOD ]: (NN:NzNat divides M:Natural)
=#! (=0 (remm nn))

axiom declared in NATUR AL

eq [:B D EMOD ]: (M:Natural rem NN:NzNat)
= #! (rem m nn)

axiom declared in NATUR AL

eq [:B D EMOD ]J: (M:Natural quo NN:NzNat)
= #! (truncate m nn)

axiom declared in NATUR AL

eq [:B D EMOD ]: (N:Natural * 0) = 0
axiom declared in NATUR AL

eq [:B D EMOD ]: plus(M:Natural,N:Natural)
= #! (+ mn)

axiom declared in NATUR AL

eq [:B D EMOD ]: sd(M:Natural,N:Natural)
= #! (abs (- m n))

16



B ASE-B 00L
- indirect sub-module
B 00L
- indirect sub-module
B ool
- sort declared in TR UTH-VALUE
- operator:
op B ool : -> SortId { constr prec: 0 }
-- declared in module TR UTH-VALUE

CHAOS:P AR SER
- indirect sub-module
CHAOS:UNIVER SAL

- indirect sub-module

- operator:
op d : NzNat NzNat -> NzNat { comm demod prec: 0 }
-- declared in module NZNAT * { ... }

EQL

- operator:
op false : -> B ool { constr prec: 0 }
-- declared in module TR UTH-VALUE

ident®
- axiom declared in NZNAT * { ... }
eq [ident@]: (1 * X-ID :NzNat) = X-ID
ident1
- axiom declared in NATUR AL
eq [ident1]: plus(0,X-ID :Natural)
= X-ID
ident2
- axiom declared in NATUR AL
eq [ident2]: (1 * X-ID :Natural)
= X-ID
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Natural
- sort declared in NAT-VALUE * { ... }
- operator:
op Natural : -> SortId { constr prec: 0 }
-- declared in module NAT-VALUE * { ... }
NATUR AL
- direct sub-module, alias of module NAT *{ ... }
NzNat
- sort declared in NZNAT-VALUE
- operator:
op NzNat : -> SortId { constr prec: 0 }
-- declared in module NZNAT-VALUE
NZNAT-VALUE

- indirect sub-module

plus
- operator:
op plus : Natural Natural -> Natural { assoc comm idr: @ demod
prec: 0 r-assoc }
-- declared in module NATUR AL
op plus : NzNat NzNat -> NzNat { assoc comm demod prec: @ r-assoc }
-- declared in module NZNAT * { ... }

- operator:
op sd : Natural Natural -> Natural { comm demod prec: 0 }
-- declared in module NATUR AL
SortId
- sort declared in CHAQS:P AR SER
- operator:
op SortId : -> Sortld { constr prec: 0 }
-- declared in module CHAQS:P AR SER
Sy ntaxErr
- sort declared in CHAOS:P AR SER
- operator:
op Sy ntaxErr : -> SortId { constr prec: 0 }
-- declared in module CHAOS:P AR SER
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- operator:
op true : -> B ool { constr prec: 0 }
-- declared in module TR UTH-VALUE
TR UTH
- indirect sub-module
TR UTH-VALUE
- indirect sub-module
Ty peErr
- sort declared in CHAOS:P AR SER
- operator:
op Ty peErr : -> SortId { constr prec: 0 }
-- declared in module CHAOS:P AR SER

- sort declared in NAT-VALUE * { ... }
- operator:
op Zero : -> Sortld { constr prec: 0 }
-- declared in module NAT-VALUE * { ... }

- sort declared in CHAOS:UNIVER SAL
_ HB ottom _
- hidden sort declared in CHAOS:UNIVER SAL
(if _ then _ else _ fi)
- operator:
op if _ then _ else _ fi : B ool *Cosmos* *Cosmos* -> *Cosmos* { strat: (1 0)
prec: 0
}
-- declared in module TR UTH
(not )
- operator:
op not _ : B ool -> B ool { strat: (0 1) prec: 53 }
-- declared in module B ASE-B 00L
(p )
- operator:
op p _ : NzNat -> Natural { demod prec: 15 }
-- declared in module NATUR AL
(parsed:[ _ 1, rest:[ _ 1)
- operator:
op parsed:[ _ 1, rest:[ _ ] : *Universal* *Universal* -> Sy ntaxErr
{ Prﬁﬁj 0}
-- declared in module CHAOS:P AR SER



(s )
- operator:
op s _ : NzNat -> NzNat { demod prec: 15 }
-- declared in module NZNAT * { ... }
op s _ : Natural -> NzNat { demod prec: 15 }
-- declared in module NATUR AL

*))
- operator:
op _ * _ : NzNat NzNat -> NzNat { assoc comm idr: 1 demod prec: 31
r-assoc }
-- declared in module NZNAT * { ... }
op _ * _ : Natural Natural -> Natural { assoc comm idr: 1 demod
prec: 31 r-assoc }
-- declared in module NATUR AL
(=)
- operator:
pred _ := _ : *Cosmos* *Cosmos* { prec: 51 }
-- declared in module TR UTH
(_ :is )
- operator:

pred _ :is _ : *Cosmos* SortId { prec: 125 }

-- declared in module TR UTH
(<))
- operator:

pred _ < _ : NzNat NzNat { demod prec: 51 }
-- declared in module NZNAT * { ... }

pred _ < _ : Natural Natural { demod prec: 51 }
-- declared in module NATUR AL

(L<=))
- operator:
pred _ <= _ : NzNat NzNat { demod prec: 51 }
-- declared in module NZNAT * { ... }
pred _ <= _ : Natural Natural { demod prec: 51 }
-- declared in module NATUR AL
(=)
- operator:
pred _ = _ : *Cosmos* *Cosmos* { comm prec: 51 }

-- declared in module EQL
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(L =*=)
- operator:
pred _ =*= _ : *HUniversal* *HUniversal* { prec: 51 }
-- declared in module TR UTH

(L=/=))
- operator:
pred _ =/= _ : *Cosmos* *Cosmos* { prec: 51 }
-- declared in module TR UTH
(L=
- operator:
pred _ == _ : *Cosmos* *Cosmos* { prec: 51 }
-- declared in module TR UTH
(L =b=")
- operator:
pred _ =b= _ : *Cosmos* *Cosmos* { prec: 51 }
-- declared in module TR UTH
>0
- operator:

pred _ > _ : NzNat NzNat { demod prec: 51 }
-- declared in module NZNAT * { ... }

pred _ > _ : Natural Natural { demod prec: 51 }
-- declared in module NATUR AL

(L>=)
- operator:
pred _ >= _ : NzNat NzNat { demod prec: 51 }
-- declared in module NZNAT * { ... }
pred _ >= _ : Natural Natural { demod prec: 51 }
-- declared in module NATUR AL
(_and )
- operator:
op _and _ : B ool B ool -> B ool { assoc comm prec: 55 r-assoc }
-- declared in module B ASE-B 00L
(_ and-also )
- operator:
op _ and-also _ : B ool B ool -> B ool { strat: (1 0 2) prec: 55
r-assoc }

-- declared in module B ASE-B 00OL
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(_ divides )
- operator:
pred _ divides _ : NzNat Natural { demod prec: 51 }
-- declared in module NATUR AL
(_ iff )
- operator:
op _ iff _ : B ool B ool -> B ool { strat: (0 1 2) prec: 63 r-assoc }
-- declared in module B ASE-B 00L
(_ implies _)
- operator:
op _ implies _ : B ool B ool -> B ool { strat: (0 1 2) prec: 61
r-assoc }
-- declared in module B ASE-B 00L
(Lor )
- operator:
op _or _ : B ool B ool ->B ool { assoc comm prec: 59 r-assoc }
-- declared in module B ASE-B 00L
(_ or-else )
- operator:
op _ or-else _ : B ool B ool -> B ool { strat: (1 0 2) prec: 59
r-assoc }
-- declared in module B ASE-B 00L
(_ quo _)
- operator:
op _ quo _ : Natural NzNat -> Natural { demod prec: 41 }
-- declared in module NATUR AL
(_ quot _)
- operator:
op _ quot _ : NzNat NzNat -> NzNat { demod prec: 31 l-assoc }
-- declared in module NZNAT * { ... }

(_rem )
- operator:
op _ rem _ : Natural NzNat -> Natural { demod prec: 31 l-assoc }
-- declared in module NATUR AL
(_ xor )
- operator:
op _ xor _ : B ool B ool -> B ool { assoc comm prec: 57 r-assoc }
-- declared in module B ASE-B 00L
CafeOB 1>
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1.5.2 look up AV?YVFK

look up AV Y R(F, BEDHIVWERENMNDEI 1 —-IICHWVWT, HI3BATEBIN3IED
MITHIMERTTS. BIXITRDEDTHS.

<LOOK UP OV > ::= lookup [in <EI 1 —JbH> ] <EBAIF> | <ARL—5 %> .

Fl:ZoflE, KICE1.51BETREZEY 12— ILFOORTplusE VWS BRI TEBBINZIEOMITH B
NeXRRLEENDTHS.
CafeOB J> look up in FOO : plus .

plus
- operator:
op plus : Natural Natural -> Natural { assoc comm idr: @ demod
prec: @ r-assoc }
-- declared in module NATUR AL
op plus : NzNat NzNat -> NzNat { assoc comm demod prec: 0 r-assoc }
-- declared in module NZNAT * { ... }
CafeOB J> select FOO
FOO> look up Natural

- sort declared in NAT-VALUE * { ... }
- operator:
op Natural : -> SortId { constr prec: 0 }
-- declared in module NAT-VALUE * { ... }
F00>
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