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J3/ 02- xxx
Dat e: Cct ober 2002
To: J3
From Al eksandar Donev
Subject: Inmproving the OOP Framework in F2x:

Renam ng Parent Conponents &
Type Rel ations Between Pol ynorphic Entities &
Ref erence: J3-007R3, J3/02-295
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Summary

| discuss two issues relevant to OOP aspects in F2x. They are not neant to be proposals to c
hange the F2x draft as they address non-critical issues, though they could be. My aimis to
stinmulate thinking on the subject for future revisions or useful discussion in J3 in genera
. Most of these ideas cane about upon reading Meyer’'s book "Object Oiented Software Constru
ction", which describes the (beautiful) OOP | anguage Eiffel.

1. | propose that it be allowed to renane the parent conponents of extended types (see 4.5.3
.1, 54:13). This makes codes nore readable and only introduces a m nor anmount of extra work
for parsers, but no changes in the | anguage of substance.

2. There is a frequent need to specify relations between the dynanmic type of pol ynorphic ent
ities. This cannot be done in F2x. No solution to this is proposed as | don’t have (an inple
nment abl e) one. But | do want to point out the issue.

Renami ng parent conponents

The parent component in F2x has the nane of the parent type. Many progranmmers pay close atte
ntion to nam ng types and objects with different conventions, and this imutable rule in F2x
wi Il make sone codes hard to read. It is easy to correct this by allow ng extended types to
rename their parent conponent upon extension. This new nane for the parent conponent will o
nly be valid if the declared type is conpatible with the extended type (see J3/02-295):

TYPE, EXTENSIBLE :: Fil eHandlingTi cket
I Along type nane

END TYPE

TYPE, EXTENDS (PUBLIC :: ticket=>FileHandlingTicket) :: FileHandle
END TYPE

CLASS(Fi | eHandl i ngTi cket), PO NTER :: ticket

CLASS(Fil eHandl e), PO NTER :: handl e

fiéket:>handle9&icket
I Compare to ticket=>handl e%-i| eHandl i ngTi cket

In relation to J3/02-295, ticket%-il eHandlingTicket is a valid conponent selection but not t
i cket%icket, unless sone other nodification is introduced, such as the ability to name the
parent component when decl aring the base type:

TYPE, EXTENSIBLE(ticket) :: FileHandlingTicket

END TYPE

My preference woul d be to all ow bot h.
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Type relations in OO systens

VWhen extending a type, relations are very often inposed between the dynam c types of various

pol ynmorphic entities involved in the specification of the base type ‘‘interface’’. These re
| ati ons cone out naturally for the programrer, but the conpiler cannot see them In F2x, it
is not possible to specify sych relations or get any conpile-tinme checks in such cases.

Here is one exanple of this: doubly-linked lists as an extension of singly-linked Lists. It
is related to the exanple in Note 4.50 in the standard draft. A nore challenging example is
given | ater

TYPE, EXTENSIBLE :: Singly_ Linked
CLASS(*), PO NTER :: data
CLASS( Si ngly_Li nked), PO NTER :: next=>NULL()

CONTAI NS
PROCEDURE, PASS(cell) :: Repl aceNext=>Repl aceNext Si ngl e

END TYPE

SUBROUTI NE Repl aceNext Si ngl e(cel |, repl acenment)
CLASS( Si ngl y_Li nked), INTENT(INQUT) :: cell ! PASSed
CLASS( Si ngly_Linked), INTENT(INOUT) :: replacenent | Not PASSed

cel | %ext =>r epl acenment
.... I Also fix replacenent’s next pointer
END SUBROUTI NE

Now we extend this to all ow double-linked lists. Here is how this woul d
be done in current F2x:

TYPE, EXTENDS(Si ngly_ Linked) :: Doubly_ Linked
CLASS(Doubly_Linked), PO NTER :: previous=>NULL()
CONTAI NS
PROCEDURE, PASS(cell) :: Repl aceNext=>Repl aceNext Doubl e
END TYPE

SUBROUTI NE Repl aceNext Doubl e(cel |, repl acenent)
CLASS( Doubl y_Li nked), INTENT(INOQUT) :: cell ! PASSed
CLASS( Si ngly_Linked), INTENT(INOUT) :: replacenent ! Not PASSed

SELECT TYPE (repl acenent)
CLASS | S( Doubl y_Li nked)
cel | 9%ext =>r epl acenent
repl acement %pr evi ous=>cel
... Al'so fix repl acenent %mext
CLASS DEFAULT
WRI TE(*, *) "Repl ace requires a double Iinkable!"
STOP
END SELECT
END SUBRQOUTI NE

Notice the need for the SELECT TYPE to nake sure that replacenent is indeed of the correct t
ype (class), and the very ugly error handling needed to be provided by the user to handle th
e anomal ous case. This is because 55:6-7 says that when overriding a type-bound procedure, o
ne can only "upgrade" the type of the PASSed argunent, the rest nust remain the sane.

The problem here is that the dynam c types of the dummy argunments cell and replacenent are n
ot independent. They need to both conpatible with the type Doubly_ Linked, since one cannot m
i x single and doubl e Iinkables together. Such type relations arise very frequently in QOOP

Type overridi ng upon extension
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One possibility is to allow extensions to specialize the types of pol ynorphic conponents and
non- passed argunents of type-bound procedures, as in

TYPE, EXTENDS(Si ngly_Linked) :: Doubly_Linked

CLASS( Doubly_Li nked), PO NTER :: next=>NULL()

I Redefine (specialize) the CLASS of next

CLASS(Doubly_Li nked), PO NTER :: previ ous=>NULL()
CONTAI NS

PROCEDURE, PASS(cell) :: Repl aceNext=>Repl aceNext Doubl e
END TYPE

SUBROUTI NE Repl aceNext Doubl e(cel |, repl acenment)
CLASS( Doubl y_Li nked), INTENT(INOUT) :: cell ! PASSed
CLASS( Doubl e_Li nked), | NTENT(INOUT) :: replacenent

I Specialize the type of the non PASSed ar gunent

ééil%Mext:>replacenent

repl acenent %pr evi ous=>cel
END SUBROUTI NE
Any code that now uses Doubly_ Linked can perform conpile-time checks on the types of the non
- passed argunent of ReplaceNext to make sure they conformto the type Doubly_ Linked.

The problem here is what happens if soneone nakes a pol ynorphic pointer:

TYPE(Si ngl y_Li nked) :: invalid_argument
CLASS( Si ngl y_Li nked) :: unknown_type

and then calls
CALL unknown_t ype. Repl aceNext (i nval i d_argunent)

which won’'t work if unknown_type has a dynamic type Doubly_ Linked. Should the above call pro
duce an exception? How will this be inplenented. These are difficult question. Somehow the f
act that the argunents replacenent and cell are type related needs to be expressed even in t
he decl aration of the base type Singly Linked. In Eiffel this is done with "anchors", i.e. d
eclarations of sone variables in terns of the type of other variables. How to adopt this to
Fortran is not really clear to ne.

A chal | enge

A textbook exanmpl e of the above issue of expressing type-relations between pol ynorphic varia
bl es that should be a challenge for any Fortran schene proposed is the need to specify that

two type-bound operations, NotEquival ent, and Equival ent, are opposites of one another. In F
2x this would be done with (see ny paper "Reinstating Deferred Bi ndings" for the syntax used

):
TYPE, EXTENSIBLE :: Conparable

CONTAI NS
PROCEDURE( Equi val ent), DEFERRED, PASS(A) :: Equival ent
PROCEDURE, PASS(A) :: Not Equi val ent

END TYPE

ABSTRACT | NTERFACE
FUNCTI ON Equi val ent (A, B) RETURN( compari son)
CLASS(Equi val ent), INTENT(IN) :: A B
LOd CAL :: conparison
END FUNCTI ON Equi val ent
END | NTERFACE

FUNCTI ON Not Equi val ent (A, B) RETURN( comnpari son)
CLASS(Equi valent), INTENT(IN) :: A B
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LOd CAL :: conparison
conpari son=. NOT. Equi val ent (A, B)
I Use the user-provided equival ence test
END FUNCTI ON Not Equi val ent

Any extension of Conparable will define its own equival ence testing operation (we could have
al so made this a type-bound generic operator). However, it will have to test, just like in
the previous exanple, that the argument B is of he correct type, since it has to be of the s
ame type as A for the conparison to be nmeaningful. At the same tinme, the relation between No

t Equi val ent and Equi val ent should remain as specified. This is an extra chall enge.

The C++ solution |I’ve seen for the problem above is to use a tenplate for the type Comparabl
e, and declare A and B to be of the tenplate type. This is very ugly and not really satisfac
tory in ny opinion.

I ECF



