Gem #113: llla6a0H Visitor «I[locemumeas» 6 Ada
Astop: Emmanuel Briot, AdaCore

Kparkoe conepxanue: Illabnon «Ilocerutens» - 3TO IIa0JIOH NPOEKTUPOBAHMS, C IMOMOILBIO
KOTOPOTO MOXXHO BBINOJIHATE OIpPEACIEHHBIE METOJbl 1O OTHOUICHHIO K OOBEKTY («IIOCETUTEIIO»),
OCHOBBIBASsICh Ha THUIIE APYroro 00bekTa. TOT IAOJOH TAK)KE HA3bIBAIOT ABOMHON JUCHETYEpU3aLMeN, Tak
KaK BH/J] BBI3bIBAEMOI MOANIPOrpaMMBbI 3aBUCUT OT THIIOB 000X OOBEKTOB.

JlaBaiiTe HAUHEM...

[IpencraBbre, uto y Bac ecth Moaenb UML u BbI XOTHTE creHepupoBaTh U3 HeE KoA. YIOOHBIH
MOJIXO/1 3aKJIF0YAeTCs B TOM, UTOOBI UMETh O0BEKT "TeHepaTop Koja", KOTOpbIH UMeeT Habop MOAIPOrpaMm
s 00paboTku Kaxaoro tuna snementa UML (Tot, KoTOpbIil reHepupyeT Koa s Kiacca, TOT, KOTOPBIH
reHEepUpyeT KOJ AJIs Ollepalyu U T. 1.).

OpHuM U3 crocO0OB pean3aliy 3TOTO SBJSETCS UCIIOJIb30BaHKUE OOJIBILON cepuu onepaTopoB 1 f,
Buga if Obj in Cclass'Class then, KOTOpbI TOBOJBHO HEANETAaHTEH U HEA(P(DEKTHUBEH.

Jpyroil moaxon 3akiIr04aeTcs B UCIOJb30BAHUU JTUCKPUMUHHUPYEMBIX TUIIOB. 3aT€M YTBEPKICHHE
case Ha JucKkpuMuHaHTe 3pdekTuBHO, 1 Ada MPOBEPUT, YTO BCE AUCKPUMUHAHTHBIC 3HAYCHUS TOKPBITHI.
[Tpobnema B TOM, 94TO B 3TOM Cllydyae HEOOXOIMMO HCIIOJIb30BaTh ONEPATOPhl case A BCEX KIMEHTOB
TUIOB B MPWIOKEHUH. 37eChb Mbl NPEANOYUTAEM HCIOJIb30BATH TETMPOBAHHBIE THIIBI, YTOOBI
BOCIIOJIb30BaThcs Bo3MoxkHOCTsiMA OOIT Ada, mosTomy omeparop case He MOXKET HCIIOIb30BaAThCA.

PaccmoTpum koHkpeTHbI npumep. Onate ke, B3aB npumep UML, npeanonoxum, 4yTo y Hac ecTb
cnenytomme Turbl. OHM JUIIb OYEHb MPUOIM3UTEIHHO MOXOKK Ha (axtuyeckyto meramonens UML, HO
OyayT nocTaTO4HbI A HamMx nenedl. Ha mpakTtuke 3TH TUIBl OyAyT aBTOMaTHUYECKU T'€HEPUPOBATHCS U3
onucanus meramoneiimi UML.

type NamedElement is tagged private;
type CClass is new NamedElement with private;
type PPackage is new NamedElement with private;

Kpome Ttoro, ob0wsaBisercs kiacc visitor — «llocerutenb», KOTOphld Oyner mnepeornpenenéH
KOJZIOM II0JIB30BAaTENsl, HAIIPUMEp, IS NPENOCTaBIEHUS T€HEpaTropa Koja, CPEeICcTBa MPOBEPKU MOJEIH H
T. I

type Visitor is abstract tagged null record;

procedure Visit NamedElement

(Self : in out Visitor; Obj : NamedElement'Class) is null;
-- No parent type, do nothing
-- HeT poAOMTEesIECKOI'O THIA, HWMYEr'O He IejlaThb

procedure Visit CClass (Self : in out Visitor; Obj : CClass'Class) is
begin
-— In UML, a '"Class" inherits from a "NamedElement".
-—- Concrete implementations of the visitor might want to work at the
-— "NamedElement" level (so that their code applies to both a Class
-- and a Package, for instance), rather than duplicate the work for each
-— child of NamedElement. The default implementation here is to call the
-—- parent type's operation.
-— B UML "Class" mHacnemyercs or'NamedElement".
—-— KOHKpEeTHEE peajnn3anmr VisSitor MOXeT 3axoTerTs paboTaTk HAa
-—- ypoBHe "NamedElement'" (uToOrl, HampuMep, X KOI HNPUMEHSJICS K O0OOMM I
-—- KJlaccaM m naxkery), a He nybimpoBaThk paboTy OIS KaxXIoI'o
—-— norToMka NamedElement. Peamnm3alms 10 YMOJIYAHMIO 3IOECEh JJOJIXHA BRBEBATECS
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-— paboToyd POIUTEJIECKOI'O THIIA.

Self.Visit NamedElement (Obj);
end Visit Class;

procedure Visit PPackage (Self : in out Visitor; Obj : PPackage'Class) is
begin

Self.Visit NamedElement (Obj);
end Visit PPackage;

3aTeM HaM HYXHO J00aBUTh OJHY IMPUMHUTHUBHYIO OIEpanuio Visit K KaxJAOMYy U3 THIIOB,
co3aaHHbIX u3 Metamonean UML:

procedure Visit (Self : NamedElement; V : in out Visitor'Class) is
begin
-- First dispatching was on "Self" (done by the compiler).
-- Second dispatching is simulated here by calling the right
-- primitive operation of V.

V.Visit NamedElement (Self);
end Visit;

overriding procedure Visit (Self : CClass; V : in out Visitor'Class) is
begin

V.Visit CClass (Self);
end Visit;

overriding procedure Visit (Self : PPackage; V : in out Visitor'Class) is
begin

V.Visit PPackage (Self);
end Visit;

Beck onmcaHHBII BbIIIE KOJ MOJHOCTBIO CHUCTEMATU3MPOBAH, U KAaK TAaKOBOM MOXET MU JOJDKEH
TreHEpUpPOBATHCS B MAaKCHMaJIbHO BO3MOKHOM cTeneHn aBToMaruyecku. [IpumutuBHble onepanuu "Visit"
HUKOT/Ia HE JOJKHBI IEPEOIpeIeNIAThCS B MOJIb30BATENBCKOM KOJ1e B 00BIYHOM cityyae. C Ipyroi CTOPOHBI,
"Visit ..." IPUMHTHBBI CAMOTO ITOCETHTEINS JOJKHBI OBITh IIEPEONPENEIECHBI, KOI1a 3TO HMEET CMBICIL.
Peanuzanus nmo ymMoilyaHUIO MPEJOCTABISAETCS TOJIBKO I TOTO, YTOOBI Y MOJb30BaTeNs ObLI BBIOOP, Ha
KAaKOM YpOBHE BBINIOJIHSTH [1€PEOIIPEICTICHHE.

Tenepp naBaiiTe mocMOTpuM, Kak OyneT BBIIVIAAECTh TE€HEpaTop Kojaa. bynem cuurtars, uTO
M3HAYaJIbHO HAaC MHTEPECYET TOJIbKO TeHepauus Kojaa JUlsl KiaccoB. [[pyrue THUIbBI 3J€MEHTOB (Hampumep,
onepanuu) OyayT BbI3bIBATh PEAlM3ALUIO 0 YMOIYAaHHUIO U CBOero mocerurens (Visit Operation,
HaIpuMep), KOTOPBIM 3aTeM BBI3BIBAET IOCETHTENSA 1 ero poautens (Visit NamedElement) u Tak
Jlajee, MoKa Mbl B KOHEYHOM MTOTE BBI30BET OINEpalnio Visit ¢ HyneBbIM TenoM. Tak 9To 1 HUX HUYETO
HE NIPOUCXOINUT, U HaM HE HY>KHO UMETh C HUMH J€EJI0 SIBHO.

Kon Oyzer BBIMIAAETh MPUMEPHO TaK:

type CodeGen is new Visitor with private;

overriding procedure Visit CClass

(Self : in out Codegen; Obj : CClass'Class) is
begin

e -- Do some code generation
end Visit CClass;

procedure Main is
Gen : CodeGen;
begin



for Element in All Model Elements loop -- Pseudo code

Element.Visit (Gen); -— Double dispatching
end loop;
end Main;

Ecnm Obl MBI XOTeNM chaenaTh MPOBEPKY MOJCIH, MBI Obl co3ganu type Mode 1 Checker,
IIPOU3BOJHBIN OT Visitor, KOTOpBIH NepeonpencasecT HEKOTOpble onepauun Visit *. Temno mpouenypsl
Main He U3BMEHHUTCS, 32 HCKIIOUECHUEM THUIA Gen.

[Ipu rcnonb30BaHUM ATOTO HAa MPAKTHKE, €CTh HECKOJIbKO BOMPOCOB /i peiieHus. Hanmpumep, TUIbI
UML nomkHBI UMETh OCTYH K TUITY Visitor (IOCKOJIBKY OH OTOOpa)kaeTcsi B KauecTBe MapameTpa B UX
onepanusix). Ho visitor Takke gomxeH BuaeTh TUIbI UML 1o Toi ke mpuunae. O1Ha U3 BO3MOXKHOCTEH
3aKJIFOYAeTCs B TOM, YTOOBI IOMECTHTH BCE THIIBI B OJHOM makeTe. [[pyroit cmocod® — HCIONB30BATh
"limited with", 4ToOBl OOecmeunTh BHUIAMMOCTh access types, a 3aTeM Iepelnarb access K
Visitor'Class B KayecTBe napamerpa g Visit.

Bor nonsbiil npuMep. OTOT npuMep AOKEH ObITh CKOMIIMIMPOBAH ¢ napamerpoMm "- gnat05",
TaK Kak OH ucnoib3yer pynknuu Ada 2005, Takue kak npeioxkenne 1imited with u HoTanus BeI30Ba
¢ IpeuKcoM.

with UML; use UML;
with Visitors; use Visitors;
with Ada.Text IO; use Ada.Text IO;

procedure Main is
type Code Generator is new Visitor with null record;

overriding procedure Visit CClass

(Self : in out Code Generator; Obj : in out CClass'Class) is
begin

Put Line ("Visiting CClass");
end Visit CClass;

Tmpl : NamedElement;
Tmp2 : CClass;
Tmp3 : PPackage;

Gen : aliased Code Generator;
begin
Tmpl.Visit (Gen'Access); -- No output
Tmp2.Visit (Gen'Access); -- Outputs "Visiting CClass"
Tmp3.Visit (Gen'Access); -- No output

end Main;

limited with Visitors;
package UML is
type NamedElement is tagged null record;
procedure Visit
(Self : in out NamedElement;
The Visitor : access Visitors.Visitor'Class);

type CClass is new NamedElement with null record;
overriding procedure Visit

(Self : in out CClass;

The Visitor : access Visitors.Visitor'Class);

type PPackage is new NamedElement with null record;



overriding procedure Visit

(Self
The Visitor
end UML;

in out PPackage;

access Visitors.Visitor'Class);

with Visitors; use Visitors;

package body UML is

procedure Visit
(Self
The Visitor
begin

end Visit;

in out NamedElement;

overriding procedure Visit

(Self
The Visitor
begin

The Visitor.Visit CClass (Self);

end Visit;

overriding procedure Visit

(Selft
The Visitor
begin

The Visitor.Visit PPackage (Self);

end Visit;

end UML;

with UML; use UML;

package Visitors is

type Visitor is abstract tagged null record;

procedure Visit NamedElement

access Visitors.Visitor'Class) is
The Visitor.Visit NamedElement (Self);
in out CClass;
access Visitors.Visitor'Class) is
in out PPackage;
access Visitors.Visitor'Class) is
Obj : in out NamedElement'Class)

(Self : in out Visitor;

procedure Visit CClass

(Self : in out Visitor;

procedure Visit PPackage
(Self : in out Visitor; Obj : in out PPackage'Class);

end Visitors;

package body Visitors is

procedure Visit NamedElement

(Self : in out Visitor; Obj : in out NamedElement'Class)

begin
null;

end Visit NamedElement;

procedure Visit CClass

(Self : in out Visitor; Obj : in out CClass'Class)

begin

Self.Visit NamedElement (Obj);

Ob3j : in out CClass'Class);

is

is



end Visit CClass;
procedure Visit PPackage
(Self : in out Visitor; Obj : in out PPackage'Class) is
begin
Self.Visit NamedElement (Obj);
end Visit PPackage;

end Visitors;
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