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The "font" Top-Level Media Type
Abst r act

This meno serves to register and docunent the "font" top-level nedia
type, under which subtypes for representation formats for fonts may
be registered. This docunent al so serves as a registration
application for a set of intended subtypes, which are representative
of sone existing subtypes already in use, and currently registered
under the "application" tree by their separate registrations.

Status of This Meno
This is an Internet Standards Track docunent.

Thi s docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the |IETF conmmunity. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 7841

I nformati on about the current status of this docunent, any errata,
and how to provide feedback on it may be obtained at
http://ww.rfc-editor.org/info/rfc8081

Copyright Notice

Copyright (c) 2017 | ETF Trust and the persons identified as the
docunment authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

The process of setting type in conputer systenms and ot her forns of
text presentation systems uses fonts in order to provide visua
representations of the glyphs. Just as with inmages, for exanple,
there are a nunber of ways to represent the visual information of the
glyphs. Early font formats often used bitmaps, as these could have
been carefully tuned for maxi numreadability at a given size on | ow
resol ution displays. Mre recently, scalable vector outline fonts
have conme into wi despread use. |In these fonts, the outlines of the
gl yphs are described, and the presentation systemrenders the outline
in the desired position and size.

Over tine, a nunber of standard formats for recording font
descriptions have evolved. Internet Media Types [ RFC6838] are used
to | abel content carried over Internet protocols. This docunent
defines a new top-level type "font" according to Section 4.2.7 of

[ RFC6838]. This top-level type indicates that the content specifies
font data. Under this top-level type, different representation
formats of fonts may be registered.

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].
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Background and Justification

Hi storically, there has not been a registration of formats for fonts.
More recently, there have been several representation formats

regi stered as nedi a subtypes under the "application" top-level type
(for exanple, "application/font-woff"). However, with the rapid
adoption of web fonts (based on the data from HTTP Archive

[ HTTP- Ar chi ve- Trends] showi ng a huge increase in web font usage from
1%in the end of 2010 to 50% across all sites in the begi nning of
2015), customfonts on the web have becone a core web resource. As
the in-depth anal ysis [ Font-Medi a- Type- Anal ysis] shows, the |ack of
the intuitive top-level font type is causing significant confusion
anong devel opers -- while currently defined font subtypes are
severely under-utilized, there are nmany nore sites that already use
nonexi stent (but highly intuitive) nedia types such as "font/woff",
"font/ttf", and "font/truetype". At the sane tine, the nmgjority of
sites resort to using generic types such as "application/octet-
streanmt, "text/plain", and "text/htm", or use unregisterable types
such as "application/x-font-ttf".

Contrary to the expectations of the WBC WebFonts W5 whi ch devel oped
Web Qpen Font Format (WOFF), the officially defined nmedia types such
as "application/font-woff" and "application/font-sfnt" see a very
limted use -- their adoption rates trail far behind as the actua
use of web fonts continues to increase. The nenbers of the WBC
WebFont s WG concl uded that the use of the "application" top-Ieve
type is not ideal. First, the "application" sub-tree is treated
(correctly) with great caution with respect to viruses and other
active code. Secondly, the lack of a top-level type neans that there
is no opportunity to have a common set of optional paraneters, such
as are specified here. Third, fonts have a unique set of |icensing
and usage restrictions, which nmakes it worthwhile to identify this
general category with a unique top-Ievel type.

The WBC WebFonts WG decided [Watlt] that the situation can be
significantly inproved if a set of font nmedia types is registered
using "font" as a dedicated top-level type. Based on the data

anal ysis presented above, we conclude that it is the presence of
sinmple and highly intuitive nmedia types for images that caused their
wi despread adoption, where the correct usage of existing nedia types
reaches over 97% for all subtypes in the "inmage" tree. The WG
considers that, keeping in nmind a rapid adoption of fonts on the web,
the registration of the top-level nedia type for fonts along with the
intuitive set of subtypes that reflect popular and wi dely used data
formats woul d further stinulate the adoption of web fonts,
significantly sinplify web server configuration process, and
facilitate the proper use of nedia types for fonts.
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3.

Security Considerations

Fonts are interpreted data structures that represent collections of
different tables containing data that represent different types of

i nformation, including glyph outlines in various formats, hinting
instructions, nmetrics and | ayout information for nultiple |anguages
and writing systens, rules for glyph substitution and positioning,
etc. In particular, the hinting instructions for TrueType gl yphs
represent executabl e code that has the potential to be maliciously
constructed (for exanple, intended to hang the interpreter). There
are nany existing, already standardized font table tags and formats
that allow an unspecified nunber of entries containing predefined
data fields for storage of variable-length binary data. Many
existing font formats (TrueType [truetype-wi ki], OpenType and OFF
[opentype-wi ki], SIL Gaphite, WOFF, etc.) are based on the tabl e-
based SFNT (scal able font) format, which is extrenely flexible,

hi ghly extensible, and offers an opportunity to introduce additiona
tabl e structures when needed, in an upward-conpatible way that would
not affect existing font rendering engines and text |ayout

i npl ement ati ons. However, this very extensibility may present
specific security concerns -- the flexibility and ease of addi ng new
data structures makes it easy for any arbitrary data to be hidden
inside a font file. There is a significant risk that the flexibility
of font data structures may be exploited to hide malicious binary
content disguised as a font data conponent.

Fonts may contain "hints’, which are programmatic instructions that
are executed by the font engine for the alignnent of graphica

el ements of glyph outlines with the target display pixel grid.
Dependi ng on the font technology utilized in the creation of a font,
these hints may represent active code interpreted and executed by the
font rasterizer. Even though hints operate within the confines of
the gl yph outline conversion system and have no access outside the
font rendering engine, hint instructions can be quite conplex, and a
mal i ci ously desi gned conpl ex font coul d cause undue resource
consunption (e.g., nenory or CPU cycles) on a nachine interpreting
it. Indeed, fonts are sufficiently conplex that nost (if not all)
interpreters cannot be conpletely protected frommalicious fonts

wi t hout undue performance penalties.

W despread use of fonts as necessary conponents of visual content
presentation warrants that careful attention should be given to
security considerations whenever a font is either enbedded into an
el ectroni c docunment or transmtted al ongsi de nedia content as a
l'inked resource. Wile many existing font formats provide certain
| evel s of protection of data integrity (such nmechani sns incl ude,
e.g., checksuns and digital signatures), font data formats provide
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nei ther privacy nor confidentiality protection internally; if needed,
such protection should be provided externally.

4. | ANA Consi derations

This specification registers a new top-level type, "font", in the
standards tree, adds it as an alternative value of "Type Name" in the
medi a types registration form [ Medi a- Type- Regi stration], and

regi sters several subtypes for it.

4.1. Definition and Encodi ng

The "font" as the primary nmedi a content type indicates that the
content identified by it requires a certain graphic subsystem such as
a font rendering engine (and, in sone cases, a text layout and a
shapi ng engine) to process it as font data, which in turn may require
a certain |level of hardware capabilities such as certain |evels of
CPU perfornmance and avail able nenory. The "font" nedia type does not
provi de any specific information about the underlying data format and
how the font information should be interpreted -- the subtypes
defined within a "font" tree nanme the specific font formats.

Unr ecogni zed subtypes of "font" should be treated as "application/
octet-streant. Inplenentations nmay pass unrecogni zed subtypes to a
common font-handling system if such a systemis avail abl e.

4.2. Fragment ldentifiers for Font Collections

Fragment identifiers for font collections identify one font in the
collection by the PostScript nanme (name | D=6) [| SO 14496-22.2015].
This is a string, no longer than 63 characters and restricted to the
printable ASCI| subset, codes 33 ? 126, except for the 10 characters
T, T C, ), ¢, Yy, <, >, T, 9%, which are forbidden
by [ISQO. 14496-22. 2015] .

In addition, the foIIomAng 6 characters could occur in the PostScript
nane but are forbidden in fragnents by [ RFC3986], and thus nust be
escaped TN , 1 #! 1 \! 1 /\! , LN , |

If (follow ng un-escaping) this string matches one of the Post Scri pt
nanes in the nane table, that font is selected. For exanple, "#Foo-
Bol d" refers to the font with PostScript nanme "Foo-Bol d* and
"#Car et %bEsti ck" refers to the font with PostScript name
"Caret”stick". |If the name does not match, or if a fragnment is not
specified, the first font in the collection is matched. Note that
the order of fonts in collections my change as the font is revised,
so relying on a particular font in a collection always being first is
unwi se.
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4.3. Registration Procedure

New font formats should be registered using the online form

[ Medi a- Type- Regi stration]. [RFC6838] should be consulted on

regi stration procedures. |In particular, the font specification
shoul d preferably be freely available. |If the font format can
contain multiple fonts, a fragnent identifier syntax should al so be
defi ned.

Not e that new paraneter sub-values nmay be defined in the future. |If
an i npl ementati on does not recogni ze a sub-value in the comm-
separated list, it should ignore the sub-value and continue
processing the other sub-values in the |ist.

4.4. Subtype Registrations

In this section, the initial entries under the top-level 'font’ nedia
type are specified. They also serve as exanples for future
regi strations.

For each subtype, an @ont-face format identifier is listed. This is
for use with the @ont-face src descriptor, defined by the Cascadi ng
Style Sheets Level 3 (CSS3) Fonts specification

[ MBC. CR-css-fonts-3-20131003]. That specification is normative; the
identifiers here are informative

4.4.1. Ceneric SFNT Font Type
Type name: font
Subt ype nanme: sfnt
Requi red paraneters: None
Opti onal paraneters:
1) Name: outlines

Val ues: a comma- separated subset of True Type Font (TTF),
Conpact Font Format (CFF), and SVG

This paraneter can be used to specify the type of outlines
provided by the font. The value "TTF" shall be used when a
font resource contains glyph outlines in TrueType format, the
val ue "CFF" shall be used to identify fonts containing
Post Scri pt/CFF outlines [cff-wiki], and the val ue SVG

[svg-wi ki] shall be used to identify fonts that include SVG
outlines. TTF, CFF, or SVG outlines can be present in various
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conbinations in the sane font file; therefore, this optiona
paraneter is a list containing one or nore itens, separated by
commas. Oder in the list is not significant.

2) Name: | ayout

Val ues: a conmm-separ ated subset of OIL, Apple Advanced
Typography (AAT), and SIL

This paraneter identifies the type of inplenented support for
advanced text |ayout features. The predefined values "OTL",
"AAT", and "SIL", respectively, indicate support for OpenType
text layout, Apple Advanced Typography, or Gaphite SIL. Mre
than one shaping and | ayout mechani sm may be provi ded by the
same font file; therefore, this optional paraneter is a list
containing one or nore itens, separated by comas. Oder in
the list is not significant.

Encodi ng consi derations: Binary

I nt

eroperability considerations: As it was noted in the first

par agraph of the Security Considerations section, a single font
file can contain encoding of the same gl yphs using severa
different representations, e.g., both TrueType and Post Scri pt
(CFF) outlines. Existing font rendering engines may not be able
to process sone of the particular outline formats, and downl oadi ng
a font resource that contains only an unsupported gl yph data
format would be futile. Therefore, it is useful to clearly
identify the format of the glyph outline data within a font using
an optional paraneter, and allow applications to make deci sions
about downl oading a particular font resource sooner. Sinilarly,
anot her optional paraneter identifies the type of text shaping and
| ayout nechanismthat is provided by a font.

Publ i shed specification: |1SOI|EC 14496-22 "Open Font Format" (OFF)

specification [ISO 14496-22. 2015] bei ng devel oped by | SO | EC SC29/
WGL1.

Applications that use this nmedia type: Al applications that are

Lilley

able to create, edit, or display textual nedia content.

Note that "font/sfnt" is an abstract type fromwhich the (w dely
used in practice) "font/ttf" and "font/otf" types are conceptually
derived. Use of "font/sfnt" is likely to be rare in practice, and
m ght be confined to:

Uncommon conbi nations such as "font/sfnt; layout=sil" that do
not have a shorter type
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Cases where a new paraneter value is registered
Test cases, experimentation, etc.
Addi tional information:
Magi ¢ nunber(s): The TrueType fonts and OFF / OpenType fonts
contai ni ng TrueType outlines shoul d use 0x00010000 as the

"sfnt’ version nunber.

The OFF / OpenType fonts containing CFF data shoul d use the tag
"OITO as the 'sfnt’ version nunber.

File extension(s): Font file extensions used for OFF / OpenType
fonts: .ttf and .otf

Typically, the .ttf extension is only used for fonts containing
TrueType outlines, whereas the .otf extension can be used for
any OpenType/ OFF font, and either can be used with the TrueType
or CFF outlines.

Maci ntosh file type code(s): (no code specified)

Maci nt osh Uni versal Type ldentifier code: "public.font"

@ont-face Format: None

Fragment ldentifiers: None

Deprecated Alias: The existing registration "application/font-
sfnt" is deprecated in favor of "font/sfnt".

Person & email address to contact for further information:
VI adi mir Levantovsky (vl adi mr.|evantovsky@monotype. com.

I ntended usage: COMVON
Restrictions on usage: None

Author: The ISQ | EC 14496-22 "(Open Font Format" specification is a
product of the ISOIEC JTCL SC29/ Wz11.

Change controller: The 1SO1IEC has change control over this
speci fication.
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4.4.2. TTF Font Type
Type name: font
Subtype name: ttf
Requi red parameters: None
Optional parameters
Nane: | ayout
Val ues: a comma- separated subset of OTL, AAT, and SIL

This paraneter identifies the type of support mechani sm for
advanced text |ayout features. The predefined values "OTL",
"AAT", and "SIL" respectively indicate support for OpenType
text layout, Apple Advanced Typography, or Gaphite SIL. Mre
than one shaping and | ayout mechani sm may be provi ded by the
same font file; therefore, this optional paraneter is a list
containing one or nore itens, separated by commas. Oder in
the list is not significant.

Encodi ng consi derations: Binary

Interoperability considerations: As it was noted in the first
par agr aph of Section 3, a single font file can contain encodi ng of
the sane gl yphs using several different representations, e.g.,
both TrueType and Post Script (CFF) outlines. Existing font
rendering engi nes may not be able to process sone of the
particular outline formats, and downl oading a font resource that
contains only an unsupported glyph data format would be futile.
Therefore, it is useful to clearly identify the format of the
gl yph outline data within a font using an optional paraneter, and
al | ow applications to nake deci sions about downl oadi ng a
particular font resource sooner. Sinilarly, another optiona
paraneter identifies the type of text shaping and | ayout nechani sm
that is provided by a font.

Publ i shed specification: |1SOIEC 14496-22 "Open Font Format" (OFF)
specification [1SO 14496-22. 2015] bei ng devel oped by | SO | EC SC29/
WGL1.

Applications that use this nmedia type: Al applications that are
able to create, edit, or display textual media content.
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Addi tional infornmation:
Magi ¢ nunber(s): The TrueType fonts and OFF / OpenType fonts
containing TrueType outlines should use 0x00010000 as the
"sfnt’ version nunber.

File extension(s): Font file extensions used for TrueType / OFF /
OpenType fonts: .ttf and .otf

Typically, the .ttf extension is only used for fonts containing
TrueType outlines, while the .otf extension nmay be used for any
penType/ OFF font, either with TrueType or CFF outli nes.

Maci ntosh file type code(s): (no code specified)

Maci nt osh Uni versal Type ldentifier code: "public.truetype-font"

@ont-face Format: truetype

Fragment ldentifiers: None

Person & email address to contact for further information:
VI adi mr Levantovsky (vl adimr.|evantovsky@monotype. com.

I ntended usage: COMVON
Restrictions on usage: None

Author: The ISQO | EC 14496-22 "(Open Font Format" specification is a
product of the ISOIEC JTCL SC29/ Wz11.

Change controller: The 1SQOIEC has change control over this
speci fication.

4.4.3. OpenType Layout (OTF) Font Type
Type name: font
Subt ype name: otf
Requi red paraneters: None
Optional parameters

Nane: outlines
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Enc

I nt

Val ues: a comma- separated subset of TTF, CFF, and SVG

Thi s paraneter can be used to specify the type of outlines
provided by the font. The value "TTF" shall be used when a
font resource contains glyph outlines in TrueType fornmat, the
val ue "CFF" shall be used to identify fonts containing
Post Scri pt/ CFF outlines, and the value SVG shall be used to
identify fonts that include SVG outlines. TTF, CFF, or SVG
outlines can be present in various conbinations in the same
font file; therefore, this optional parameter is a |list
containing one or nore itens, separated by comas. Oder in
the list is not significant.

odi ng consi derations: Binary

eroperability considerations: As it was noted in the first

par agraph of the Security Considerations section, a single font
file can contain encoding of the same gl yphs using severa
different representations, e.g., both TrueType and Post Scri pt
(CFF) outlines. Existing font rendering engi nes may not be able
to process sone of the particular outline formats, and downl oadi ng
a font resource that contains only unsupported gl yph data fornmat
woul d be futile. Therefore, it is useful to clearly identify the
format of the glyph outline data within a font using an optiona
paraneter, and allow applications to make deci si ons about

downl oadi ng a particular font resource sooner. Simlarly, another
optional paraneter identifies the type of text shaping and | ayout
mechanismthat is provided by a font.

Publ i shed specification: |1SOI|EC 14496-22 "Open Font Format" (OFF)

speci fication [1SO 14496-22. 2015] bei ng devel oped by 1SQ | EC SC29/
WGL1.

Applications that use this nmedia type: Al applications that are

Add

Lilley

able to create, edit, or display textual nedia content.
itional information:

Magi ¢ nunber(s): The TrueType fonts and OFF / OpenType fonts
contai ning TrueType outlines should use 0x00010000 as the
"sfnt’ version nunber.

The OFF / OpenType fonts containing CFF outlines should use the
tag 'OITO as the 'sfnt’ version nunber. There is no magic
nunber for SVG outlines; these are always acconpani ed by either
TrueType or CFF outlines, and thus use the correspondi ng nmagic
numnber .
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File extension(s): Font file extensions used for OFF / OpenType
fonts: .ttf and .otf
Typically, the .ttf extension is only used for fonts containing
TrueType outlines, while the .otf extension can be used for any
penType/ OFF font, either with TrueType, CFF, or SVG outli nes.
Maci ntosh file type code(s): (no code specified)
Maci nt osh Uni versal Type ldentifier code: "public.opentype-font"
@ont-face Format: opentype

Fragment ldentifiers: None

Person & email address to contact for further information:
VI adi mr Levantovsky (vl adimr.|evantovsky@monotype. com.

I ntended usage: COMVON
Restrictions on usage: None

Author: The ISQO | EC 14496-22 "(Open Font Format" specification is a
product of the ISOIEC JTCL SC29/ Wz11.

Change controller: The 1SQOIEC has change control over this
speci fication.

4.4.4. Collection Font Type
Type name: font
Subt ype nane: collection
Requi red paraneters: None
Optional parameters
Nane: outlines
Val ues: a conmma- separated subset of TTF, CFF, and SVG
This paraneter can be used to specify the type of outlines
provided by the font. The value "TTF" shall be used when a
font resource contains glyph outlines in TrueType format, the
val ue "CFF" shall be used to identify fonts containing

Post Scri pt/ CFF outlines, and the value SVG shall be used to
identify fonts that include SVG outlines. TTF, CFF, or SVG
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outlines can be present in various conbinations in the same
font file; therefore, this optional parameter is a list
containing one or nore itenms, separated by commas. Oder in
the list is not significant.

Encodi ng consi derations: Binary

Interoperability considerations: As it was noted in the first
par agraph of the Security Considerations section, a single font
file can contain encoding of the same gl yphs using severa
different representations, e.g., both TrueType and Post Scri pt
(CFF) outlines. Existing font rendering engines may not be able
to process sone of the particular outline formats, and downl oadi ng
a font resource that contains only unsupported gl yph data fornmat
woul d be futile. Therefore, it is useful to clearly identify the
format of the glyph outline data within a font using an optiona
paraneter, and allow applications to nake deci si ons about
downl oadi ng a particular font resource sooner. Similarly, another
optional paraneter identifies the type of text shaping and | ayout
mechani smthat is provided by a font.

Publ i shed specification: 1SO1EC 14496-22 "Open Font Format" (OFF)
specification [1SO 14496-22. 2015] bei ng devel oped by | SO | EC SC29/
WGL1.

Applications that use this nmedia type: Al applications that are
able to create, edit, or display textual media content.

Addi ti onal information:

Magi ¢ nunber(s): The TrueType fonts and OFF / OpenType fonts
cont ai ni ng TrueType outlines shoul d use 0x00010000 as the
"sfnt’ version nunber.

The OFF / OpenType fonts containing CFF outlines should use the
tag 'OTTO as the 'sfnt’ version nunber. There is no magic
nunber for SVG outlines; these are always acconpani ed by either
TrueType or CFF outlines, and thus use the correspondi ng magic
nunber .

File extension(s): Font file extensions used for OFF / TrueType
and OpenType fonts: .ttc

Maci ntosh file type code(s): (no code specified)

Maci nt osh Uni versal Type ldentifier code: "public.truetype-
coll ection-font"
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@ont-face Format: collection
Fragnment ldentifiers: See Section 4.2.

Person & email address to contact for further information:
VI adi m r Levantovsky (vl adinmir.|evantovsky@rmnotype. con).

I ntended usage: COMMON
Restrictions on usage: None

Author: The |SQ | EC 14496-22 "(Open Font Format" specification is a
product of the ISOIEC JTCL SC29/ Wz11.

Change controller: The 1SQO|EC has change control over this
speci fication.

4.4.5. WOFF 1.0
Type name: font
Subt ype name: woff
Requi red paraneters: None
Opti onal parameters: None
Encodi ng considerations: Binary
Interoperability considerations: None

Publ i shed specification: This nedia type registration updates the
WOFF specification [ WBC. REC- WOFF-20121213] at WBC.

Applications that use this nedia type: WOFF is used by web browsers,
often in conjunction with HTM. and CSS.

Addi tional information:

Magi ¢ nunber(s): The signature field in the WOFF header MJUST
contain the "magi ¢ nunber" Ox774F4646 (' wWOFF')

File extension(s): woff
Maci ntosh file type code(s): (no code specified)

Maci nt osh Uni versal Type ldentifier code: "org.w3.woff"
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@ont-face Format: woff
Fragnment ldentifiers: None

Deprecated Alias: The existing registration "application/font-
wof f" is deprecated in favor of "font/woff".

Person & email address to contact for further information:
Chris Lilley (www«font@g3.org).

I nt ended usage: COMVON
Restrictions on usage: None

Aut hor: The WOFF specification is a work product of the Wrld Wde
Web Consortium s WebFonts worki ng group

Change controller: The WBC has change control over this
speci fication.

4.4.6. WOFF 2.0
Type name: font
Subt ype name: woff2
Requi red paraneters: None
Opti onal parameters: None
Encodi ng consi derations: Binary
Interoperability considerations: WOFF 2.0 is an inprovement on WOFF
1.0. The two formats have different Internet Media Types and

different @ont-face formats, and they nay be used in parall el

Publ i shed specification: This nedia type registration is extracted
fromthe WOFF 2.0 specification [WC. CR- WOFF2-20150414] at WBC

Applications that use this nedia type: WOFF 2.0 is used by web
browsers, often in conjunction with HTML and CSS

Addi tional information:

Magi ¢ nunber(s): The signature field in the WOFF header MUST
contain the "magi ¢ nunber" Ox774F4632 (' wOF2')

File extension(s): woff2
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Maci ntosh file type code(s): (no code specified)

Maci nt osh Uni versal Type ldentifier code: "org.w3.woff2"
@ont-face Format: woff2

Fragment ldentifiers: See Section 4.2.

Person & email address to contact for further information:
Chris Lilley (www«font@B.org).

I ntended usage: COMVON
Restrictions on usage: None

Aut hor: The WOFF2 specification is a work product of the Wrld Wde
Web Consortium s WebFonts wor ki ng group.

Change controller: The WBC has change control over this
speci fication.
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