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Abst r act

Thi s docunent standardi ses a new nedia type -- application/cellnm +xm
-- for use in exchanging mat hematical nodels represented in a Cell M
Unbrella 1.0 conpliant markup | anguage.

1. Introduction

The Cel IM. Unbrella format is a standardi sed nmarkup neta-1 anguage for
the interchange of mathematical nodels. The Cell M Unbrella format
provi des a common base that is supported by a nunber of specific
formats used in the interchange of nmathenatical nodels. The Cell M
Unbrella format provides enough infornmation to determ ne which
specific language is used to express the nodel. The syntax and
semantics of the Cell M. Unbrella format are defined by

[ CELLM.- UMBRELLA]

The Cel I M. Unbrella format is an actual nedia format. Al though
Cel I ML Unbrella docunents contain el enents in nanespaces defined by
ot her specifications such as [RDF] and [ MATHML], the elenents in

t hese nanespaces do not contain sufficient information to define a
mat hemati cal nodel, and so Cell M. provides the information required
to interconnect the different Cell M. conponents, as well as the
information required to link Cell M. conponents to their netadata. As
such, Cell M. Unbrella docunents are nore than just a collection of
entities defined el sewhere, and so a new nedia type is required to
identify Cell M..

As all well-fornmed Cell ML Unbrella docunents are also well-fornmed XM

docunents, the convention described in Section 7 of [RFC3023] has
been observed by use of the +xm suffix.
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The information in Cell M. Unbrella docunments cannot be interpreted
wi t hout understanding the semantics of the XML el enents used to mark
up the nodel structure. Therefore, the application top-level type is
used instead of the text top-level type.

2. Notational Conventions
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].

The ternms "el enent” and "docunent elenment” in this docunent are to be
interpreted as in [ XM].

The term " XM nanmespace" is to be interpreted as in [ NAMESPACES]
3. Media Type Registration for Cell M Unbrella

M ME nedia type nane: application

M ME subtype name: cel | m +xmn

Mandat ory paraneters: none

Optional paraneters: charset
The charset paraneter of application/cellm+xml is handled in the
same fashion as for application/xm, as specified in Section 3.2
of [RFC3023]. However, per conformance rule 4 of
[ CELLM.- UVBRELLA], valid Cell M. Unbrella docunents MJST be in the
UTF-8 character set. |f the charset paraneter is present, it MJST
take the value "utf-8". Cell M. processing software SHOULD check
the charset field, and if it is present but not equal to "utf-8"
MAY attenpt to recover fromthe error by processing the docunent
in the specified character set.

Encodi ng consi derations: As per Section 3.2 of [RFC3023].

Security considerations: As per Section 5 of this docunent.

Interoperability considerations: As per Section 4.1 of this document.

Publ i shed specification:

Cel I ML Unbrella Specification [ CELLM.- UMBRELLA]

Applications that use this nedia type: As per Section 4.2 of this
docunent .
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Addi ti onal information:

Magi ¢ nunber (s): None.
XM. processing software can identify Cell M. Unbrella docunents
as XML docunents that contain a docunent element with the | oca
name "nodel ".

File extension(s):
The RECOMVENDED file extension for Cell M. Unbrella docunents is

.celln

Sone ol der software uses the file extension .xm. Software
vendors have al so used the non-standard extension .cm. In
contexts where the MME type is available, or where the type
has al ready been determined as Cell M., inplenentations SHOULD
allow files to be opened regardl ess of the extension

| mpl enentations transferring nodels to an environnent that uses
file extensions SHOULD use the .cellm extension

Maci ntosh File Type Code(s): "TEXT"

Person & emnil address to contact for further infornation:
See the Author’s Address section of this docunent.

I nt ended usage: COVMON

Aut hor/ Change controller: The Cell M. Unbrella 1.0 specification
was aut hored by Andrew M1l er.

The Cel IM. Unbrella 1.0 specification itself will not change
However, the unbrella specification defines the process for new
specific formats to be registered. The Bi oengi neering
Institute at The University of Auckland, with input fromthe
Cel Il M. Conmmunity via the cellm-discussion@ellmnm.org mailing
list, has control over the Cell M Unbrella Format Registry.

4. Interoperability and Usage
4.1. Interoperability Considerations

The interoperability considerations in Section 3.1 of [RFC3023] al so
apply to Cell M. Unbrella docunents. Cell M. Unbrella docunents
contain XM. el enents defined by each specific format, all of which
are published specifications. 1In addition to the ability to parse
XM., user agents require software support for the semantics of [ RDF]
and/ or part or all of a specific format. As efforts are nmade to keep
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the nunber of specific formats snall, user agents SHOULD i npl enent
all specific formats listed in the Cell M. Unbrella Format Registry at
the tinme they were devel oped.

4.2. Applications that Use Cell M. Unbrella Format

Cel M. Unbrella is device-, platform, and vendor-neutral and is
supported by a wide range of Cell M. processing tools, including those
designed to validate, edit, and/or visualise Cell M nodels, extract
Mat hML or RDF, translate to or fromother related specifications,

eval uate mat hematics and ordinary differential equations, fit
paraneters to nodels, and serve, archive, and annotate nodels.

5. Security Considerations

As Cell ML Unbrella is an XM.-based markup | anguage, all the security
consi derations presented in Section 10 of [RFC3023] also apply to
Cel | ML Unbrell a.

Some types of Cell M. Unbrella docunents can refer to other Uniform
Resource Locators (URLs) in a nunber of places

i) Ref erences to XML document type definitions or schenas.

ii) References to other nodels using the inport features of some
specific fornmats.

iii) References to other docunments enbedded in user-defined data.

Sonme types of Cell ML processing software may then automatically
attenpt to access the URL and retrieve the docunent. This retrieva
coul d have several consequences, specifically,

i) if a Cell M. docunment is transferred via e-mail, the fact that
the recipient has opened the Cell M. docunent coul d be
di scl osed to the sender without the recipient’s know edge or
consent .

ii) where the recipient of a docunent transfers the docunment to
anot her location using the MM type defined in this
docunent, the original author of the document may be notified
of the second address by the attenpted retrieval of further
docunent s.

iii) by performing requests on the recipient’s behalf, the Cell M
processi ng software may cause actions to be perfornmed with
privileges granted to the recipient, without the recipient’s
know edge or consent.
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7.

7.

7.

Cel | ML processing software can nitigate this threat when running in
an environment where it is a concern by requiring explicit
confirmation fromthe user before attenpting to | oad any external
docunent s.

| ANA Consi der ati ons

This docunent specifies a new nmedia type. |ANA has added this nedia
type to their nedia types registry as specified in [ RFC4288].
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Ful I Copyright Statenent
Copyright (C) The Internet Society (2006).

This docunment is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights

Thi s docunent and the information contained herein are provided on an
"AS | S" basis and THE CONTRI BUTOR, THE ORGAN ZATI ON HE/ SHE REPRESENTS
OR |'S SPONSCORED BY (I F ANY), THE | NTERNET SCCI ETY AND THE | NTERNET
ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS CR | MPLI ED,

I NCLUDI NG BUT NOT LIM TED TO ANY WARRANTY THAT THE USE OF THE

I NFORMATI ON HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intellectual Property Rights or other rights that nmight be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

m ght or might not be available; nor does it represent that it has
made any independent effort to identify any such rights. [Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of I PR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe | ETF on-line |IPR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Please address the information to the |ETF at
ietf-ipr@etf.org.
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