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1. Introduction

The management of fonts in dg, heterogeneousveronments is one of the hardest aspects of
using the X Vihdow System.* Multipleformats and the lack of a consistent mechanism for
exporting font data to all displays on a netW prevent the transparent use of applications across
different display platformsThe X Font Service protocol is designed to address this and other
issues, with speci®c emphasis on the needs of the core X proypaakd-compatible changes
(typically in the form of ner requests) arexpected as consensus is reached @nfeatures (par
ticularly outline font support).

Currently most X displays use netwk Ele protocols such as NFS and TFTP to obtaiforst

data which the parse directly Since a common binary format for this data doeexist, displays

must be able to interpret anety of formats if the are to be used with diérent application

hosts. Thideads to vaisted code and data space and a loss of interoperability as displays are used
in unforeseen atironments.

By moving the interpretation of font data out of the X sgmwito a separate service on the net-
work, these problems can be greatly redudedaddition, ng technologies, such as dynamically
generating bitmaps from scaled or outline fonts, can bed®d to all displays transparentlifor
horizontal tet, caching techniques and increased processeepoan potentially makrasteriza-
tion more efEcient on lge, centralized hosts than on widual displays.

Each font serer pravides sets of fonts that may be listed and queried for hgadperty glyph
extents, and bitmap informatiorThis data is transmittedver the netvork using a binary format
(with variations to support dérent bit- and byte-orders) designed to minimize the amount of
processing required by the displa§ince the font sewer, rather than the displais responsible

for parsing the na font data, & formats can be used by all displays by modifying a single font
sener.

From the uses point of view, font serers are simply a metype of name in the X font patiiNet-
work name services allodescriptve rames (such as DERTMENT-FONTS or APPLICA-
TION-FONTS) to be translated into proper netlwaddressesX displays send requests to and
read replies from the font senvrather than reading directly from EI8sce the X Bnt Service
protocol is designed to allosubsets of the font data to be requested, displays may easily imple-
ment a ariety of stratgies for Ene-grained demand-loading of glyphs.

2. Architectural Model

In this document, the evds “client" and “sener" refer to the consumer and pider of a font,
respectiely, unless otherwise indicatedt is important to note that in this cortethe X serer is
also a font client.

The X Font Service protocol does not require @hanges to the core X protocol or toyappli-
cations. D the userfont serers are simply additional types of font path elemeAssuch, X
seners may connect to multiple font sers, as shan in Figure 2.1.Although the font protocol
is geared tovards the X VWihdow System, it may be also used by other consumers of font data
(such as printer drers).

* X Window Systers a trademark of X Consortium, Inc.
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Figure 2.1: Connecting to a®nt Serer

Clients communicate with the font serwsing the request/replyfmt model er any mutually-
understood virtual stream connection (such as TCBEEnet,* etc.).Font seners are responsi-
ble for praviding data in the bit and byte orders requested by the cligrg.set of requests and
events pravided in the Ersevsion of the X Bnt Service protocol is limited to supporting the
needs of the bitmap-oriented core Xndbw System protocol.Extensions arexpected as ve
needs eolve.

A font serer reads na font data from aariety of sources (possibly including other font sesy

and conerts it into a common format that is transmitted to the client using the protocol described
in Section 4.New font formats are handled by addingweonverters to a font seer, as shown

in Figure 2.2.
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Figure 2.2: Where Bnt Data Comes From

*DECnet is a trademark of Digital Equipment Corporation.
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The serer may choose to pvile named sets of fonts callédatalogues. C lients may specify
which of the sets should be used in listing or opening a font.

An event mechanism similar to that used in the X protocol isiged for asynchronous notiCEca-
tion of clients by the seev.

Clients may preide authorization data for the serio be used in determining (according to the
sener's licensing polig) whether or not access should be granted to particular fohis.is par
ticularly useful for clients whose authorization changes time (such as an X sewthat can
verify the identity of the user).

Implementations that wish to pride additional requests ovents may use thexeension mecha-
nism. Addingto the core font service protocol (with the acconyjragn change in the major or
minor version numbers) is resen to the X Consortium.

3. Font Sewver Naming

Font clients that pose font semr names to the user are encouraged taggonays of naming
font seners symbolically (e.g. DEERTMENT-FONTS). Havever, for ervironments that lack
appropriate name services transport-speciEc hames are nec@@ssarhese names do occur in
the protocol, clients and sems should support at least the applicable formats described belo
Formats for additional transports may bgistered with the X Consortium.

3.1. TCP/IPNames
The following syntax should be used for TCP/IP names:

<TCP name>::= "tcp/" <hostname>":" <ipportnumber> ["/" <cataloguelist>]

where <hosthame> is either symbolic (suchx@®dcs.mit.edu) or numeric decimal (such as
18.30.0.212). Theipportnumber> is the port on which the font e listening for connec-

tions. The<cataloguelist> string at the end is optional and speciCEes a plus-separated list of cata-
logues that may be requestdebr example:

tcp/expo.lcs.mit.edu:8012¥ailable+special
tcp/18.30.0.212:7890

3.2. DECnetNames
The folloving syntax should be used for DECnet names:

<DECnet name>:= "decnet/"<nodename> "::font$" <objname>
['/" <cataloguelist>]

where <nodename> is either symbolic (such agMNBBRD) or the numeric decimal form of the

DECnet address (such as 44.70he <objname> is normal, case-insemsilDECnet object

name. The<cataloguelist> string at the end is optional and speciCEes a plus-separated list of cata-
logues that may be requestdebr example:

DECNET/SR/NOD::FONT$DERULT/AVAILABLE
decnet/44.70::font$other

4. Protocol

The protocol described b&lauses the request/reply/error model and is speciEed using the same
cornventions outlined in Section 2 of the core Xritdlow System protocol [1]:
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f Data type names are spelled in upper case withand geparators, as itfFONTID
f Alternate alues are capitalized with ncovd separators, as itMaxWidth

f Sructure element declarations are iwés case with yphens as wrd separators, as in:
byte-ordermsb

Note

Structure element names are referred to in upper case (e.g. BYTE-ORDER-
MSB) when used in descriptions to set thefrfiam the surrounding xé&

When this document is typesetyheill be printed in lever case in a distinct
font.

f Type declarations va the form "name: type, as in: CARDS: 8-bit byte

f Mmma-separated lists of alternatdues are enclosed in braces, as{iM in, MaxWidth,
Max }
f Mmma-separated lists of structure elements are enclosed ietsrakin:[ bytel:

CARDS, byte2: CARDS |

A type with a pre@EX_1STof" represents a counted list of elements of that type, dd8Wof-
CARDS8

4.1. DataTypes
The folloving data types are used in the coreoftSenrer protocol:
ACCESSCONTEXT ID

This value is speciCEed in the Cre&@@aAquest as the identiEer to be used when referring to

a particular AccessConxé resource within the seev These resources are used by the
sener to store client-speciCEed authorization informafldns information may be used by

the serer to determine whether or not the client should be granted access to particular font

data.

In order to preseerthe intayrity of font licensing being performed by the font sgreare
must be takn by a client to properly represent the identity of the true user of the font.
Some font clients will indct be serers (for &ample, X serers) requesting fonts for their
own dients. Otherfont clients may be doingavk on behalf of a number of éfent users
over time (for ekample, print spoolers).

AccessContextanust be created (wit@reateAC) and switched among (witBetAutho-
rization ) to represent all of thes&ont users'properly.

ALTERNATESER/ER: [name: STRINGS,
subset: BOOY

This structure speciEes theN\E, encoded in ISO 8859-1 according to Section 3, of
another font selr that may be useful as a substitute for this foniesemhe SUBSET

(Eeld indicates whether or not the alternateserVikely to only contain a subset of the
fonts available from this font semr. This information is returned during the initial connec-
tion setup and may be used by the client to End a backapisarase ofdilure.

AUTH: [ name: STRINGS,
data: LISDIBYTE ]

This structure speciEes the name of an authorization protocol and initial data for that proto-

col. Itis used in the authorizationgwtiation in the initial connection setup and in the
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CreateAC request.
BITMAPFORMAT:
CARD32 containing the follwing Eelds deEned by the setalakg gven further belav

[

byte-ordermsb: 1bit,

bit-ordermsb: 1bit,

image-rect: Dits { Min,
MaxWidth,
Max },

zero-pad: bits,

scanline-pad: bits { ScanlinelRd8,

Scanlineld16,
ScanlineRd32,
Scanlineld64 },

zero-pad: Dits,

scanline-unit: Ddits { ScanlineUnit8,
ScanlineUnit16,
ScanlineUnit32,
ScanlineUnit64 },

zero-pad: dits,

zero-pad: 1dits,

]

This structure speci@®Eeswhglyph images are transmitted in respons@teeryXBitmaps8
and QueryXBitmaps16 requests.

If the BYTE-ORDER-MSB bit (1 << 0) is set, the Most SigniCEcant Byte of each scanline
unit is returned ErsDtherwise, the Least SigniCEcant Byte is returned Erst.

If the BIFTORDER-MSB bit (1 << 1) is set, the left-most bit in each glyph scanline unit is
stored in the Most SigniEcant Bit of each transmitted scanlineQthierwise, the left-
most bit is stored in the Least SigniCEcant Bit.

The IMAGE-RECT (Eeld speciCEes a rectangle efsphithin the glyph imagelt contains
one of the follaving alternate &lues:

ImageRectMin (< 2)
ImageRectMax\With (1<< 2)
ImageRectMax (< 2)

For a dyph with extents XCHARINFO in a font with header information XFONTINFO,
the IMAGE-RECT \alues hae the folloving meanings:

ImageRectMin- This refers to the minimal bounding rectangle surrounding the
inked pixels in the glyph.This is the most compact representatidhe edges of the
rectangle are:
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left: XCHARINFO.LBEARING
right: XCHARINFO.RBEARING
top: XCHARINFO.ASCENT

bottom: XCHARINFO.DESCENT

ImageRectMaxWidth - This refers to the scanlines between the glypétent and
descent, padded on the left to the minimum left-bearing (or O, whcisgless) and
on the right to the maximum right-bearing (or logical-width, whiehés geater).
All glyph images share a common horizontal origithis is a combination of
ImageRectMax in the horizontal direction and ImageRectMin in eiigcal direc-
tion. Theedges of the rectangle are:

left: min (XFONTINFO.MIN-BOUNDS.LBEARING, 0)

right: max(XFONTINFO.MAX-BOUNDS.RBEARING,
XFONTINFO.MAX-BOUNDS.WIDTH)

top: XCHARINFO.ASCENT

bottom: XCHARINFO.DESCENT

ImageRectMax - This refers to all scanlines, from the maximum ascent (or the font
ascent, whicheer is geater) to the maximum descent (or the font descent, wche
is greater), padded to the same horizont#rds as MaxWdth. All glyph images

have the same sized bitmap and share a common origirs is the least compact
representation,ui may be the easiest or mogiEshient (particularly for character cell
fonts) for some clients to us@he edges of the rectangle are:

left:  min (XFONTINFO.MIN-BOUNDS.LBEARING, 0)

right: max(XFONTINFO.MAX-BOUNDS.RBEARING,
XFONTINFO.MAX-BOUNDS.WIDTH)

top: max(XFONTINFO.FONTFASCENT,
XFONTINFO.MAX-BOUNDS.ASCENT)

bottom: mMaxXXFONTINFO.FONFDESCENT
XFONTINFO.MAX-BOUNDS.DESCENT)

The SCANLINE-RAD Eeld speciCEes the number of bits (8, 16, 32, or 64) to which
each glyph scanline is padded before transmittihgontains one of the folleing
alternate alues:

Scanlineld8 (0<< 8)
ScanlineRd16 (1<< 8)
ScanlineRd32 (2<< 8)
ScanlineRd64 (3<< 8)

The SCANLINE-UNIT Eeld speciCEes the number of bits (8, 16, 32, or 64) that
should be treated as a unit foregyping. Thisvalue must be less than or equal to the
number of bits speciCEed by the SCANLINEDP It contains one of the folwing
alternate alues:

ScanlineUnit8 (&< 12)
ScanlineUnit16 (k< 12)
ScanlineUnit32 (< 12)
ScanlineUnit64 (X< 12)
BITMAPFORMATSs are byte-sapped as CARD32sAll unspeciCEed bits must be

Zero.
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Use of an imalid BITMAPFORMAT causes a &rmat error to be returned.
BITMAPFORMATMASK:  CARD32mask
This is a mask of bits representing the Eelds in a BITMAPFAORMA

ByteOrderMask (k< 0)
BitOrderMask (1< 1)
ImageRectMask (¥< 2)
ScanlineRdMask (1< 3)

ScanlineUnitMask (k< 4)

UnspeciCEed bits are required to be zero or elsgraaferror is returned.
BOOL: CARDS8
This is a booleanalue containing one of the follang alternate alues:

Fdse
True

= O

BYTE: 8-bitvalue

This is an unsigned byte of data whose encoding is determined by the @omibich it is
used.

CARDS: 8-bitunsigned intger
CARD16: 16-bitunsigned intger

CARD32: 32-bitunsigned intger

These are unsigned numbeiidie latter tvo are byte-svapped when the seswand client
have dfferent byte orders.

CHAR2B: [bytel, byte2:CARDS |

This structure speciEes anvidlial character code within either a 2-dimensional matrix
(using BYTEL and BYTEZ2 as thewaand column indices, respeatly) or a \ector (using
BYTEL and BYTEZ2 as most- and least-signiCEcant bytes, reshactiThis data type is
treated as a pair of 8-bialues and is ner byte-swapped. Thereforehe client should
always transmit BYTE1 (Erst.

EVENTMASK: CARD32mask

This is a mask of bits indicating which of axtensions (or the cores) maskablewents the
client would like to receve. Each bit indicates one or moreeats, and a bitalue of one
indicates interest in a corresponding setvehes. Thefollowing bits are de(Ened fatent
masks speciCEed for the core protocol (i.e. an EXTENSION-OPCODE of SatkEment-
Mask and GetEventMask requests):

CatalogueListChangeMask €k 0)
FontListChangeMask (¥<1)

If CatalogueListChangeMaskis set, client is interested in regeig CatalogueListNo-
tify events. If FontListChangeMask is set, the client is interested in receg
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FontListNotify events.

Extensions that pxade additional eents may deEne thewmm event masks.These eent
masks hee their avn scope and may use the same &itigs as the core or othesten-
sions.

All unused bits must be set to zelo. SetEventMask requests, if anbits are set that are
not deEned for thetension (or core) for which this EVENTMASK is intended (according
to the EXTENSION- OPCODE gén in the SetEventMask request), arfEventMask error

is generated.

This value is svapped as a CARD32.
FONTID: ID

This is speciEed by the client in the req@esnBitmapFont as the identiCEer to be used
when referring to a particular open font.

ID: CARD32

This is a 32-bit &lue in which the top 3 bits must be clesd at least 1 other bit must be
set (yielding a range of 1 through 2729-It)is speciCEed by the client to represent objects
in the serer. IdentiCEers are scoped according to their type astepio the client; thus,

the same identiEer may be used for both a FONTID an@@EBSCONTEXT as well as
by multiple clients.

An ID of zero is referred to as None.
INT8: 8-bitsigned intger
INT16: 16-bitsigned intger
INT32: 32-bitsigned intger

These are sighed numberBhe latter tvo are byte-svapped when the client and serv
have dfferent byte orders.

OFFSET32: [position: CARD32,
length: CARD37

This structure indicates a position and length within a block of data.

PROPINFO: [offsets: LISDfPROPOFFSET
data: LISDIBYTE ]

This structure describes the list of properties/jaled by a font.Strings for all of the prop-
erties names andlues are stored within the data block and are located using a talfle of of
sets and lengths.

This structure is padded to 32-bit alignment.

PROPOFFSET [ name: OFFSET32,
value: OFFSET32,
type: CARDS,
zero-pad3: BYTEBYTE, BYTE ]

This structure speciEes the position, length, and type of of data for a property

The NAME (Eeld speciCEes the position and length (which must be greater than zero) of the
property name relateé © the bginning of the PRPINFO.DATA block for this font. The
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interpretation of the position and length of tieL\JE Eeld is determined by the TYPE
(Eeld, which contains one of the fafilog alternate &lues:

String 0
Unsigned 1
Signed 2

which have the folloving meanings:

String
This property contains a counted string of byf€se data is stored in the
PROPINFO.DATA block beyinning at relatre byte VALUE.POSITION (bginning
with zero), atending for ALUE.LENGTH (at least zero) bytes.

Unsigned
This property contains a unsigned, 32-bit number stored as a CARD32 in
VALUE.POSITION (\MLUE.LENGTH is zero).

Signed
This property contains a signed, 32-bit number stored as an INTZA.dB/POSI-
TION (VALUE.LENGTH is zero).

This structure is zero-padded to 32-bit alignment.
RANGE: [min-char max-char: CHAR2B

This structure speciEes a range of character cAdsisgle character is represented by
MIN-CHAR equals MAX-CHAR. If the linear interpretation of MAX-CHAR is less than
that of MIN-CHAR, or if MIN-CHAR is less than the foastXFONTINFO.CHAR-
RANGE.MIN-CHAR, or if MAX-CHAR is greater than the fostXFONTINFO.CHAR-
RANGE.MAX-CHAR, the range is iraid.

RESOLUTION: [x-resolution: CARD16,
y-resolution: CARD16,
decipoint-size: CARD16§

This structure speciCEes resolution and point size to be used in resolving partially-speciCEed
scaled font namesThe X-RESOLUTION and NRESOLUTION are measured in pis-

perinch and must be greater than zefdve DECIPOINTSIZE is the preferred font size,
measured in tenths of a point, and must be greater than zero.

STRINGS: LISTofCARDS8

This is a counted list of 1-byte character codes, typically encoded in ISO 8256hhr
acter code'¢" i s equivalent to a CHARZ2B structure whose BYTEL is zero and whose
BYTE2is “c".

TIMESTAMP:  CARD32

This is the number of milliseconds thavhgassed since a s dependent originlt is
provided in errors andvents and is permitted to wrap.

XCHARINFO: [lbearing, rbearing: INT16,

width: INT16,
ascent, descent: INT16,
attributes: CARD14

This structure speciCEes the irteats and horizontal escapement (alsokmas the set- or
logical width) of an indiidual character The (Erst &values represent directed distances
in a coordinate system whose origin is aligned with thetdeft edge of the left-most
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pixel of the glyph baseline (i.e. the baselialbsfbetween te pixels as shon in Figure 3-1
of the "Bitmap Distritution Format 2.1" Consortium standard [2]).

The LBEARING (Eeld speciEes the directed distance measured to the right from the origin
to the left edge of the left-most iett pixel in the glyph.

The RBEARING (Eeld speciEes the directed distance (measured to the right) from the ori-
gin to the right edge of the right-most @tkpixel in the glyph.

The WIDTH (Eeld speciCEes the directed distance (measured to the right) from the origin to
the position where the recharacter should appear (called tresc¢apement poifit’ This
distance includes grnwhitespace used for intercharacter padding and is also referred to as
the “logical width* or ~horizontal escapemeht.

The ASCENT (eld speciEes the directed distance (measured up) from the baseline to the
top edge of the top-most iald pixel in the glyph.

The DESCENT (Eeld speciEes the directed distance (measurefiaio the baseline to
the bottom edge of the bottom-mosteakpixel.

The ATTRIBUTES (Eeld speciCEes glyph-speciCEc information that is passed through the
application. Ifthis value is not being used, it should be zero.

The ink bounding box of a glyph is de(Ened to be the smallest rectangle that encloses all of
the inked pixels. Thisbox has a width of RBEARING - LBEARING pé&ks and a height of
ASCENT + DESCENT pigls.

XFONTINFO: [eags: CARD32,
drawving-direction: {LeftToRight, RightDLeft }
charrange: RANGE,
default-char: CHAR2B,
min-bounds: XCHARINFO,
max-bounds: XCHARINFO,
font-ascent: INT16,
font-descent: INT16,
properties: PRPINFO ]

This structure speciCEes atités related to the font as a whole.

The FLAGS (Eeld is a bit mask containing zero or more of theviaticboolean &lues
(unspeciCEed bits must be zero):

AllCharactersExist (k< 0)
Inkinside (1=<1)
HorizontalOerlap (1<< 2)

which hae the folloving meanings:

AllCharactersExist
If this bit is set, all of the characters in the rangergby CHAR-RANGE hae
glyphs encoded in the fontf this bit is clearsome of the characters may notba
encoded glyphs.

10



X Font Sewice Protocol X11,Release 6.4

Inkinside
If this bit is set, the ind pixels of each glyphall within the rectangle described by
the fonts ascent, descent, origin, and the glypescapement pointlf this bit is
clear there may be glyphs whose inktends outside this rectangle.

HorizontalOwerlap
If this bit is set, the teink bounding bo&s (smallest rectangle enclosing theeithk
pixels) of some pairs of glyphs in the font masertap when displayed side-by-side
(i.e. the second character is imaged at the escapement point of the CErst) on a common
baseline. Ithis bit is clearthere are no pairs of glyphs whose ink boundingebox
ovelap.

The DRANING-DIRECTION (Eeld contains a hint indicating whether most of the character
metrics hae a sitive (or “LeftToRight") logical width or a ngadive ("RightToLeft")
logical width. It contains the folling alternate alues:

LeftToRight 0
RightToLeft 1

The CHAR-RANGE.MIN-CHAR and CHAR-RANGE.MAX-CHAR Eelds specify the Erst
and last character codes thatdngyphs encoded in this fontll fonts must hae & least

one encoded glyph (in which case the MIN-CHAR and MAX-CHAR are equalare not
required to hee dyphs encoded at all positions between the Erst and last characters.

The DEFRAULT-CHAR (Eeld speciCEes the character code of the glyph that the client should
substitute for unencoded characteRequests forxdents or bitmaps for an unencoded
character generate zero-Elled metrics and a zero-length glyph bitmap vebgpecti

The MIN-BOUNDS and MAX-BOUNDS (Eelds contain the minimum and maxinam v
ues of each of thexeents (Eeld of all encoded characters in the font (i.e.xisterd char
acters are ignored).

The FONTASCENT and FONIDESCENT (Eelds specify the font designlejical height
of the font, abwe and belav the baseline, respeetly. The sum of the tavvalues is often
used as theaertical line spacing of the fontndividual glyphs are permitted to V&acents
and descents that are greater than thakes.

The PROPERTIES (Eeld contains the property data associated with this font.
This structure is padded to 32-bit alignment.

4.2. Requests

This section describes the requests that may be sent by the client and the replies or errors that are
generated in respons¥ersions of the protocol with the same majersion are required to be
upward-compatible.

Every request on agn connection is implicitly assigned a sequence nugserting with 1,

that is used in replies, err@nd events. Serers are required to generate replies and errors in the
order in which the corresponding requests arevedeiSerers are permitted to add or reveo

fonts to the list visible to the client betweery &wvo requests, It requests must be processed
atomically Each request paekis at least 4 bytes long and contains thevioilg (Eelds:

11
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majoropcode: CARDS8
minor-opcode: CARDS8
length: CARD16

The MAJOR-OPCODE speciCEes which core requestemson package this pastkrepresents.

If the MAJOR-OPCODE corresponds to a core request, the MINOR-OPCODE contains 8 bits of
request-speciEc datatherwise, the MINOR-OPCODE speciEes whiténsion request this

paclet representsThe LENGTH Eeld speciCEes the number of 4-byte units contained within the
paclet and must be at least onéthis Eeld contains alue greater than one it is folled by
(LENGTH - 1) * 4 bytes of request-speciCEc dataless otherwise speciEed, unused bytes are
not required to be zero.

If a request paakt contains too little or too much data, the sereturns a Length errotf the

sener runs out of internal resources (such as memory) while processing a request, it returns an
Alloc error. If a 2ner is deEcient (and therefore non-compliant) and is unable to process a
request, it may return an Implementation erdba dient uses anx¢ension request without pre-

viously haring issued &ueryExtension request for thatdension, the seer responds with a
Requesterror If the serer encounters a request with an unkndAJOR-OPCODE or
MINOR-OPCODE, it responds withRequesterror At most one error is generated per request.

If more than one error condition is encountered in processing a requests, the choice of which error
is returned is sear-dependent.

Core requests ta MAJOR-OPCODE alues between 0 and 127, inclussi Extension requests
have MAJOR-OPCODE &lues between 128 and 255, inchesthat are assigned by by the
sener. All MINOR-OPCODE \alues in g&tension requests are between 0 and 255, invelusi

Each reply is at least 8 bytes long and contains thexfoigppCEelds:

type: CARD8value of 0
data-orunused: CARDS8
sequence-number: CARD16
length: CARD32

The TYPE (Eeld has alwe of zero.The DATA-OR-UNUSED (Eeld may be used to encode one
byte of reply-speciEc data (see Section 5.2 on request encddiadgast-signiEcant 16 bits of
the sequence number of the request that generated the reply are stored indBENSENUM-
BER EeldThe LENGTH Eeld speciCEes the number of 4-byte units in this repy; padiading
the (Eelds described aboand must be at least tw If LENGTH is greater than twy the (Eelds
described abe ae followed by (LENGTH - 2) * 4 bytes of additional data.

Requests that ke replies are described using the fallng syntax:
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RequestName
argl: typel
arg2: type2

argN: typeN
=>

resultl: typel

result2: type2

resultM: typeM
Errors: kind1, kind2..., kindK

Description

If a request does not generate a reghlg™=>" and result lines are omittedf a request may gen-
erate multiple replies, th&=>" i s replaced by a=>+". In the authorization datacehanges in
the initial connection setup and the CrediaAquest,™->" i ndicates data sent by the client in
response to data sent by the serv

The protocol bgins with the establishment of a connectioar@a mutually-understood virtual
stream:

open connection
byte-order: BYTE

client-majorprotocol-\ersion: CARD16
client-minorprotocol-\ersion: CARD16
authorization-protocols: LISSFAUTH

The initial byte of the connection speciCEes the BYTE-ORDER in which subsequent 16-bit and
32-bit numeric alues are to be transmittedhe octal alue 102 (ASCII uppercase "B') indicates
that the most-signiEcant byte is to be transmitted Erst; thahetal™ (ASCII lavercase I')
indicates that the least-signiCEcant byte is to be transmittedf@ngtother \alue is encountered
the serer closes the connection withoutyaesponse.

The CLIENFMAJOR-PROTOCOL-VERSION and CLIENTMINOR-PROTOCOL-VER-
SION specify which grsion of the font service protocol the clierduld like to use. Ifthe
client can support multipleevsions, the highesevwsion should be gén. Thisversion of
the protocol has a majoession of 2 and a minorysion of 0.

The AUTHORIZATION-PROTOCOLS contains a list of protocol names and optional ini-

tial data for which the client can pide information. The serer may use this to determine
which protocol to use or as part of the initiatkkange of authorization data.

=>

status: {Success, Continue,
Busy, Denied }

sener-majorprotocol-\ersion: CARD16

sener-minor-protocol-\ersion: CARD16

alternate-semrs-hint:
authorization-inde;
authorization-data:

LISBfALTERNATESER/ER

CARDS

LISSIBYTE

The SERER-MAJOR-PROTOCOL-VERSION and SERER-MINOR-PROTOCOL-
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VERSION specify the ersion of the font service protocol that the sempects from the
client. Ifthe serer supports theersion speciCEed by the client, tléssion number should
be returned If the client has requested a highersion than is supported by the srthe
sener's highest ersion should be returne@therwise, if the client has requestedwado
version than is supported by the sarthe serer's lowest \ersion should be returnedt. is
the clients responsibility to decide whether or not it can match tarsien of the protocol.

The ALTERNATE-SER/ERS-HINT is a list of other font seevs that may hee related sets
of fonts (determined by means outside this protocol, typically by the system administrator).
Clients may choose to contact these fonteserif the connection is rejected or lost.

The SRATUS Eeld indicates whether the seaccepted, rejected, opuid like nore
information about the connectioiit has one of the folleing alternate alues:

Success 0
Continue 1
Busy 2
Denied 3

If STATUS is Denied, the seev has rejected the cliestuthorization information.If
STATUS is Busythe serer has simply decided that it cannotyde fonts to this client at
this time (it may be able to at a later timé&).both cases, BLTHORIZATION-INDEX is
set to zero, no authorization-data is returned, and thersgoses the connection after
sending the data described 80 f

Otherwise the ATHORIZATION-INDEX is set to the inde(beginning with 1) into the
AUTHORIZATION-PROTOCOLS list of the protocol that the serwvill use for this con-
nection. Ifthe serer does not ant to use anof the gven protocols, this alue is set to
zero. TheAUTHORIZATION-DATA (Eeld is used to send back authorization protocol-
dependent data to the client (such as a challenge, authentication of énesse)v

If STATUS is Success, the follang section of protocol is omitteddtherwise, if SATUS is
Continue, the seer expects more authorization data from the client (i.e. the connection setup is
not (Enished, so no requestsvents may be sent):

->

more-authorization-data: STRINGS

=>

status: {Success, Continue,
Busy, Denied }

more-authorization-data: LISTIBYTE

The walues in SATUS hare the same meanings as describedrabdhis section of protocol is
repeated until the segv either accepts (setsAITUS to Success) or rejects (setABUS to
Denied or Busy) the connection.

Once the connection has been accepted aA@3F is Success, an implicit AccessConte
created for the authorization data and the protocol continues with theifgldata sent from the
sener:
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=>

remaining-length: CARD32
maximum-request-length: CARD16
release-number: CARD32
vendor: STRINGS

The REMAINING-LENGTH speciCEes the length in 4-byte units of the remaining data to be
transmitted to the clienfThe MAXIMUM-REQUESTLENGTH speciCEes thedaist request size
in 4-byte units that is accepted by the seand must hee a \alue of at least 4096Requests

with a length (Eeld zer than this alue are ignored and a Length error is returfgee VEN-
DOR string speciCEes the name of the naatwfer of the font seev. The RELEASE-NUMBER
speci(Ees the particular release of theesana manudcturerdependent manner

After the connection is established and the setup information hasXm®meed, the client may
issue ag of requests described belp

NoOp

Errors: Alloc

This request does nothindt. is typically used in response tdka&epAlive event.
ListExtensions
=>

names LISTOfSTRINGS8

Errors: Alloc

This request returns the names of tkieesion packages that are supported by theserv
Extension names are case-sewsitnd are encoded in 1ISO 8859-1.

QueryExtension
name STRINGS8

present BOOL
majorversion. CARD16
minorversion: CARD16
major-opcode CARDS8
Est-event CARDS
numberevents CARDS8
Est-eror: CARDS8
numbererrors: CARDS8

Errors: Alloc

This request determines whether or not titergsion package speciCEed BWWNE
(encoded in ISO 8859-1) is supported by theeseand that there is SHcient number of
major opcode,\ent, and error codevalable. If so, then PRESENT is set touE,
MAJOR-VERSION and MINOR-VERSION are set to the respeatiajor and minor gr-
sion numbers of the protocol that the senwould prefer; MAJOR-OPCODE is set to the
value to use inxgension requests; FIREVENT is set to thealue of the Erskension-
speciEcvent code or zero if thex¢éension does not kia aty events; NUMBER-EVENTS
is set to the number of weevents that the vent deEnes; FIREHRROR is set to thealue
of the Erstx¢ension-speciCEc error code or zero if #tersion does not deEng aew
errors; and NUMBER-ERBRS is set to the number ofwerrors the gtension deEnes.
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Otherwise, PRESENT is set talBe and the remaining (Eelds are set to zero.

The serer is free to return dérent \alues to diferent clients.Therefore, clients must use
this request before issuingyaof the requests in the namextension package or using the
SetEventMaskrequest thisxdensions events. Otherwisea Requesterror is returned.

ListCatalogues

=>+

pattern. STRING8 max-names CARD32

replies-following-hint CARD32
names LISTOfSTRING8

Errors: Alloc

This request returns a list of at most MAXAMES names of collections (called cata-
logues) of fonts that match the speci@@JdrERN. Inthe pattern (which is encoded in

ISO 8859-1), the "?' character (octal 77) matchgssagle character; the "*' character
(octal 52) matches grseries of zero or more characters; and alphabetic characters match
either upperor lowercase. Theeturned MAMES are encoded in ISO 8859-1 and may con-
tain mixed character cases.

If PATTERN is of zero length or MAX-AMES is equal to zero, one reply containing a
zero-length list of names is returnethis may be used to synchronize the client with the
sener.

Seners are free to add or rem@atalogues to the set returned lbigtCatalogues
between aptwo requests. Thisequest is not cumulat; repeated uses are processed in
isolation and do result in an iteration through the list.

To reduce the amount ofiffering needed by the senythe list of names may be split

across seeral reply packts, so long as the names\arin the same order that thevould

have gppeared had tlyebeen in a single paek TheREPLIES-FOLLOQVING-HINT Eeld

in all but the last reply contains a pogdivalue that speciCEes the number of replies that are
likely, but not required, to foll. In the last replywhich may contain zero or more names,
this (Eeld is set to zero.

SetCatalogues

names LISTofSTRINGS
Errors: Alloc, Name

This request sets the list of catalogues whose fonts should be visible to theTdlient.

union of the fonts pnided by each of the named catalogues forms the set of fonts whose
names match patterns listFonts, ListFontsWithXInf o, and OpenBitmapFont

requests. Theatalogue names are case-insevesignd are encoded in ISO 8859-A.
zero-length list resets the clientatalogue list to the seewdependent deillt.

If any of the catalogue names aralid, a Name error is returned and the request is
ignored.

GetCatalogues

=>
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names LISTofSTRINGS8
Errors: Alloc

This request returns the current list of catalogue names (encoded in ISO 8859-1) associated
with the client. These catalogues determine the set of fonts that are visibistkmnts,
ListFontsWithXInf o, and OpenBitmapFont. A zero-length list indicates the seris
default set of fonts.Catalogue names are case-insevesignd may be returned in nmex
case.

SetEwentMask

exension-opcode CARDS8
ewent-mask EVENTMASK

Errors: EventMask, Request

This request speciEes the set of maskaéhesehat the @ension indicated by EXTEN-
SION-OPCODE (or zero for the core) should generate for the ckent masks are lim-
ited in scope to thexéension (or core) for which thieare de(Ened, sgmFessing interest in
events from one or morexéensions requires multiple uses of this request.

The deéult event mask ifSetEventMask has not been called is zero, indicating no interest
in ary maskable gents. Somevents are not maskable and cannot be k#dck

If EXTENSION-OPCODE is not aalid extension opcode pv@usly returned by
QueryExtension or zero, aRequesterror is returnedlf EVENT-MASK contains aw bits
that do not correspond t@hd events for the speciEexktension (or core), akventMask
error is returned and the request is ignored.

GetEventMask
extension-opcode CARDS8

event-mask EVENTMASK
Errors: Request

This request returns the set of maskable cosste the gtension indicated by EXTEN-
SION-OPCODE (or the core if zero) should generate for the cldoh-maskablewents
are alvays sent to the client.

If EXTENSION-OPCODE is not aalid extension opcode pvéusly returned by
QueryExtension or zero, aRequesterror is returned.

CreateAC

ac: ACCESSCONTEXT
authorization-potocols LISTofAUTH

=>
status { Success, Continue, Denied }
authorization-indg: CARDS8
authorization-data LISTofBYTE

Errors:IDChoice

This request creates amé\ccessContextobject within the semer containing the speciCEed
authorization dataWhen thisAccessContexts selected by the client using tBetAutho-
rization request, the data may be used by theesdosdetermine whether or not the client
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should be granted access to particular font information.

If STATUS is Denied, the segv rejects the clierg'authorization information and does not
associate & with ary valid AccessContext In this case, ATHORIZATION-INDEX is
set to zero, and zero bytes dIAHORIZATION-DATA is returned.

Otherwise, ATHORIZATION-INDEX is set to the inde(beginning with 1) into the
AUTHORIZATION-PROTOCOLS list of the protocol that the serwvill use for this con-
nection. Ifthe serer does not ant to use anof the given protocols, this glue is set to
zero. ThAAUTHORIZATION-DATA (Eeld is used to send back authorization protocol-
dependent data to the client (such as a challenge, authentication of dnesge)v

If STATUS is Continue, the client ixgected to continue the request by sending the fol-
lowing protocol and receing the indicated response from the senfhis continues until
STATUS is set to either Success or Denied.

>
more-authorization-data: STRINGS

=>

status: {Success, Continue, Denied }
more-authorization-data: LISIBYTE

Once the connection has been accepted aA@ 3T is Success, the request is complete.

If AC is mot in the range [1..2729-1] or is already associated with an accesd cante
IDChoice error is returned.

FreeAC
ac: ACCESSCONTEXT
Errors: AccessContext Alloc

This request indicates that the speci®e@dhduld no longer be associated withadiay
access cong. If AC is dso the currenAccessContext(as set by th&etAuthorization
request), an impliciSetAuthorization of None is done to restore thecessContext
established for the initial connection set@pperations on fonts that were opened under A
are not diected. Theclient may reuse thealue of AC in a sibsequenCreateAC request.

If AC isn't associated with anvalid authorization praously created byCreateAC,
AccessContexterror is returned.

SetAuthorization
ac: ACCESSCONTEXT
Errors: AccessContext

This request sets thccessContextto be used for subsequent requestsdpt for
QueryXInf o, QueryXExtents8, QueryXExtents16, QueryXBitmaps8,
QueryXBitmaps16, and CloseFont which are done under thccessContexiof the cor
respondingOpenBitmapFont). An AC of None restores thAccessContextestablished
for the initial connection setup.

If AC is reither None nor aalue associated with akd AccessContextpreviously cre-
ated byCreateAC, an AccessContexterror is returned.
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SetResolution

resolutions LISTofRESOLUTION
Errors: Resolution, Alloc

This request prades a hint as to the resolution and preferred point size of theéndraur
faces for which the client will be requesting fonhe serer may use this information to
set the RESOLUTION_X and RESOLUTION_Y (Eelds of scalable XLFD font names, to
order sets of names based on their resolutions, and to choose #relependent instance
that is used when a partially-speciCEed scalable fontname is opened.

If a zero-length list of RESOLUTIONS iswgin, the sergrdependent delilt value is
restored. Otherwisdf, elements of all of the speciCEed RESOLUTIONS are non-zero, the
default resolutions for this client are changed.

If a RESOLUTION entry contains a zero, a Resolution error is returned and dudt des-
olutions are not changed.

GetResolution

=>

resolutions LISTofRESOLUTION
Errors: Alloc

This request returns the current list ofaléf resolutions.If a client has not performed a
SetResolution a ®rverdependent delilt value is returned.

ListFonts

=>+

pattern. STRING8 max-names CARD32

replies-following-hint CARD32
names LISTOfSTRINGS8

Errors: Alloc

This request returns a list of at most MAXAMES font names that match the speciCEed
PATTERN, according to matching rules of the X LogicahFDescription Coventions [3].

In the pattern (which is encoded in ISO 8859-1) the “?' character (octal 77) matghes an
single character; the **' character (octal 52) matchgssares of zero or more characters;
and alphabetic characters match either upgrdowercase. Theeturned MMES are
encoded in ISO 8859-1 and may containedixharacter caseont names are not
required to be in XLFD format.

If PATTERN is of zero length or MAX-AMES is equal to zero, one reply containing a
zero-length list of names is returnethis may be used to synchronize the client with the
sener.

Seners are free to add or rem@fonts to the set returned lhystFonts between aptwo
requests. Thisequest is not cumulag; repeated uses are processed in isolation and do
result in an iteration through the list.

To reduce the amount ofifering needed by the sanythe list of names may be split

across seeral reply packts, so long as the names\&rin the same order that thevould
have gppeared had tlyebeen in a single paek TheREPLIES-FOLLOGVING-HINT Eeld
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in all but the last reply contains a pogdivalue that speciCEes the number of replies that are
likely, but not required, to foll. In the last replywhich may contain zero or more names,
this (Eeld is set to zero.

ListFontsWithXInf o

=>+

pattern. STRINGS
max-names CARD32

replies-following-hint CARD32
info: XFONTINFO
name STRINGS

Errors: Alloc

This request is similar thistFonts except that a separate reply containing the name,
headerand property data is generated for each matching font n&ollewing these
replies, if ary, a @al reply containing a zero-lengttANMIE and no INFO is sent.

The REPLIES-FOLL®VING-HINT Eeld in all &t the last reply contains a pogédivalue
that speciEes the number of replies that aly, llbut not required, to foll. In the last
reply, this (Eeld is set to zero.

If PATTERN is of zero length or if MAX-BMES is equal to zero, only the (Enal reply con-
taining a zero-length AME and no INFO is returnedThis may be used to synchronize
the client with the sesr.

OpenBitmapFont

fontid: FONTID

pattern. STRINGS8

format-mask BITMAPFORMATMASK
format-hint BITMAPFORMAT

otherid: FONTID or None
otherid-valid BOOL
cachable BOOL

Errors:IDChoice, Name, Format, AccessContext Alloc

This request looks for a semwdependent choice of the font names that match the speciCEed
PATTERN according to the rules described figtFonts. If no matches are found, a

Name error is returned Otherwise, the seer attempts to open the font associated with the
chosen name.

Permission to access the font is determined by thersaceording the licensing pojic

used for this font.The serer may use the cliestaurrent AccessContext(as set by the

most recenBSetAuthorization request or the original connection setup) to determige an
client-speciEc sets of permissioAfter the font has been opened, the client isnadid to
specify a n& AccessContextwith SetAuthorization or release théccessContexiusing
FreeAC. QueryXInfo, QueryXExtents8, QueryXExtents16, QueryXBitmaps8,
QueryXBitmaps16, CloseFont requests on this FONTID are performed according te per
missions granted at the time of tB@enBitmapFont request.

If the serer is willing and able to detect that the client has already opened the font
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successfully (possibly under aféifent name), the THERID (Eeld may be set to one of the
identiCEers pvusly used to open the fonthe OTHERID-VALID Eeld indicates whether
or not O'HERID is still associated with an open font: if it iBI€, the client may useT®i-
ERID as an alternate o FONTID. Otherwisejf OTHERID-VALID is False, OHERID

is no longer openui has not been reused by a subseq@g@nBitmapFont request.

If OTHERID is set to None, thenTBIERID-VALID should be set to &lse.

The FORMA-MASK indicates which Eelds in FORMAINT the client is lilely to use
in subsequenGetXBitmaps8 and GetXBitmaps16 requests. Seers may wish to use
this information to precompute certaialves.

If CACHABLE is set to Tue, the client may cache the font (so that redundant opens of the
same font may bevaided) and use it with alA\ccessContextduring the life of the client
without violating the fons licensing polig. This eag is typically set whener a font is
unlicensed or is licensed on a josplay basis.If CACHABLE is False, the client should
reopen the font for eachiccessContext

The serer is permitted to add to or renefrom the set of fonts returned hystFonts
between aptwo requests, though mechanisms outside the protddwrefore, it is possi-
ble for this request (which is atomic) to return dedént font than wuld result from sepa-
rate aListFonts followed by anOpenBitmapFont with a non-wildcarded font name.

If FONTID is not in the range [1..2729-1] or if it is already associated with an open font, an
IDChoice error is returnedIf no font is aailable that matches the speciCEABTERN, a

Name error is returnedlf the font is presentui the client is not permitted access, an
AccessContexterror is returnedlf FORMAT-MASK has ai unspeciCEed bits set or ifyan

of the (Eelds in FORMAHINT indicated by FORMA-MASK are irvalid, a Format error

is returned.

QueryXinfo

fontid: FONTID

info: XFONTINFO
Errors: Font, Alloc

This request returns the font header and property information for the open font associated
with FONTID.

If FONTID is not associated with gopen fonts, &ont error is returned.

QueryXExtents8

fontid: FONTID
range: BOOL
chars: STRINGS8

extents LISTofXCHARINFO

Errors:Font, Range, Alloc
This request is equalent to QueryXExtents16 except that it uses 1-byte character codes.
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QueryXExtents16
fontid: FONTID
range: BOOL
chars: LISTofCHAR2B

=>

exents LISTofXCHARINFO
Errors:Font, Range, Alloc
This request returns a list of glypktents from the open font associated with FONTID for
the series of characters specied by RANGE and CHARS.
If RANGE is True, each succeeding pair of elements in CHARS is treated as a range of
characters for whichx¢ents should be returnedt. CHARS contains an odd number of ele-
ments, the fons XFONTINFO.CHAR-RANGE.MAX-CHAR is implicitly appended to the
list. If CHARS contains no elements, the list is implicitly replaced with thesfont'
XFONTINFO.CHAR-RANGE. Ifary of the resulting character ranges aneiia, a
Range error is returne®therwise, the character ranges are concatenated in the order
given by CHARS to produce a set of character codes for whiténes are returned.
If RANGE is False, then CHARS speciEes the set of character codes for xthitls are
returned. IfICHARS is of zero length, then a zero-length listxdéats is returned.
The «tents for each character code in the resulting set (which may contain duplicates) are
returned in the order in which the character codes appear in thit$east one metric for
each character shall be non-zero unless the character is not encoded in the font, in which
case all-zero metrics are returneklblank, zero-width character can be encoded with non-
zero lut equal left and right bearings.
If FONTID is not associated with gmopen fonts, &ont error is returnedlf RANGE is
True and CHARS contains yimvdid ranges, éRangeerror is returned.

QueryXBitmaps8
fontid: FONTID
range: BOOL
chars: STRINGS
format BITMAPFORMAT

=>+
replies-following-hint CARD32
offsets LISTofOFFSET32
bitmaps LISTofBYTE
Errors:Font, Range, Format, Alloc
This request is equalent to QueryXBitmaps16 except that it uses 1-byte character codes.

QueryXBitmaps16
fontid: FONTID
range: BOOL

chars: LISTofCHAR2B
format. BITMAPFORMAT
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=>+

replies-following-hint CARD32
offsets LISTofOFFSET32
bitmaps LISTofBYTE

Errors: Font, Range, Format, Alloc

This request returns a list of glyph bitmaps from the open font associated with FONTID for
the series of characters speciEed by RANGE and CHARS.

If RANGE is True, each succeeding pair of elements in CHARS is treated as a range of
characters for which bitmaps should be returnée@€HARS contains an odd number of
elements, the ford' XFONTINFO.CHAR-RANGE.MAX-CHAR is implicitly appended to
the list. If CHARS contains no elements, the list is implicitly replaced with thedont'
XFONTINFO.CHAR-RANGE. Ifary of the resulting character ranges angliial, a

Range error is returnedtherwise, the character ranges are concatenated in the order
given by CHARS to produce a set of character codes for which bitmaps are returned.

If RANGE is False, then CHARS speciEes the set of character codes for which bitmaps are
returned. IfICHARS is of zero length, then a single reply containing a zero-length list of
offsets and bitmaps is returned.

If any of the resulting character ranges anglid, a Range error is returne@therwise,
the resulting character ranges are concatenated in the orelebgiCHARS to produce a
set of character codes for which bitmaps are returned.

The serer is free to return the glyph bitmaps in multiple replies to reduce the amount of
buffering that is necessaryn this situation, the set of characters obtainedralparti-
tioned into an implementation-dependent number of ordered, veslajaping subsets con-
taining runs of one or more consewattharacters. Thglobal ordering of characters must
be maintained such that concatenating the subsets in order thaktieeproduced yields
the original setA reply is generated for each subset, in the order thasitproduced.

For each character in a subset, an image of that chamsgigoh is described by a rectan-
gle of bits corresponding to the pig speciCEed by FORNMMA GE-RECT Within the
image, set and clear bits represenethland non-inkd pixels, respectiely.

Each scanline of a glyph image, from top to bottom, is zero-padded on the right to a multi-
ple of the number of bits speciEed by FORMEANLINE-PAD. Thescanline is then

divided from left to right into a sequence of FORMBCANLINE-UNIT bits. The bits of

each unit are then arranged such that the left-most igistored in the most- or least-sig-
niEcant bit, according to FORMABIT-ORDER-MSB. Théytes of each unit are then
arranged such that the most- or least-signiCEcant byte, according to FBRVIEA-
ORDER-MSB, is transmitted Erstinally, the units are arranged such that the left-most is
transmitted Erst and the right-most is transmitted last.

The indvidual images within a subset are then concatenated inex-sependent order to
form the BITMAPS data of the replyf a glyph image is duplicated within a repthe
sener is free to return feer (kut at least one) copies of the imadka character is not
encoded within the font, a zero-length bitmap is substituted for this charBatdr glyph
image must bgin at a bit position that is a multiple of the FORM3CANLINE-UNIT.
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The OFFSETS array in a reply contains one entry for each character in the subset being
returned, in the order that the characters appear in the siasdt.entry speciEes the start-
ing location in bytes and size in bytes of the corresponding glyph image in the BITMAPS
data of that reply (i.e. anfeEt may not refer to data in another reply).

The REPLIES-FOLL®ING-HINT Eeld in all &t the last reply contains a pogédivalue
that speciEes the number of replies that aly, llbut not required, to foll. In the last
reply, which may contain data for zero or more characters, this (Eeld is set to zero.

If FONTID is not associated with gmopen fonts, a ént error is returnedlf RANGE is
True and CHARS contains wmvdid ranges, a Range error is returnédd-ORMAT is
invalid, a Format error is returned.

CloseFont
fontid: FONTID
Errors: Font, Alloc

This request indicates that the speciEed FONTID should no longer be associated with an
open font. The serer is free to release aunlient-speciCEc storage or licenses allocated for
the font. The client may reuse the@le of FONTID in a subseque@penBitmapFont

request.

If FONTID is not associated with gmopen fonts, &ont error is returned.
close connection

When a connection is closedCéoseFont is done on all fonts that are open on the connec-
tion. Inaddition, the semr is free to release astorage or licenses allocated on behalf of
the client that made the connection.

4.3. Errors
All errors are at least 16 bytes long and contain thevioligp (Eelds:

type. CARDS8 value of 1
error-code CARDS8
sequence-numbeliCARD16
length CARD32
timestamp TIMESTAMP
major-opcode CARDS8
minoropcode CARDS8
data-orunused CARD16

The TYPE (Eeld has alve of one.The ERROR-CODE Eeld speciEes which error occurred.
Core errors codes are in the range 0 through X@&nsion error codes are in the range 128
through 255.The SEQUENCE-NUMBER (Eeld contains the least signiCEcant 16 bits of the
seqguence number of the request that caused the €heL.ENGTH Eeld speciEes the length of
the error pacdt in 4-byte units and mustvyea \alue of at least 4The TIMESTAMP speciEes

the serer time when the error occurreilhe MAJOR-OPCODE and MINOR-OPCODE (zero
for core requests) Eelds specify the type of request that generated thEnerfTA-OR-
UNUSED Eeld may be used for 16 bits of espmciCEc informatiorif LENGTH is greater than
four, these Eelds are falled by (LENGTH - 4) * 4 bytes ofx¢ra data.

The folloving errors are deEned for the core protocol:
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Request
data-orunused CARD16 unused

This error is generated byyarequest that has an unkmo combination of major and
minor request numbers, or byyagxtension request that is issued befo@ueryExten-
sion of that extension.

Format

data-orunused CARD16 unused
format BITMAPFORMAT bad format alue

This error is generated by the use of amlid BITMAPFORMAT in the OpenBitmap-
Font, QueryXBitmaps8, and QueryXBitmaps16 requests. Thealue that caused the
error is included asxéra data.

Font

data-orunused CARD16 unused
fontid: FONTID badfont identiCEer

This error is generated by arvaid FONTID in the QueryXinf o, QueryXExtentss,
QueryXExtents16, QueryXBitmaps8, QueryXBitmaps16, and CloseFont requests.
The \alue that caused the error is includedxdsaedata.

Range

data-orunused CARD16 unused
range: RANGE badrange

This error is generated by avétid RANGE in theQueryXExtents8, QueryXEx-
tents16, QueryXBitmaps8, QueryXBitmaps16 requests. Thealue that caused the error
is included asxra data.

EventMask

data-orunused CARD16 unused
ewent-mask EVENTMASK badevent mask

This error is generated by arvatid EVENTMASK in the SetEventMask request. The
value that caused the error is included dseedata.

AccessContext

data-orunused CARD16 unused
ac: ACCESSCONTEXT unacceptekccessContext

This error is generated by avitid ACCESSCONTEXT in théreeAC or SetAuthoriza-
tion request or by a®@penBitmapFont request performed without sEtient authoriza-
tion. Inthe Erst tavcases, the BCESSCONTEXT of the errant request is returned as
extra data.In the third case, the currenCEESSCONTEXT is returned astea data.

IDChoice

data-orunused CARD16 unused
id: 1D bad identiCEer

This error is generated by amvitid or already associatedCESSCONTEXT identiCEer in
a CreateAC request or FONTID identiCEer in @penBitmapFont request. Thealue
that caused the error is included asadata.

Name
data-orunused CARD16 unused
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This error is generated by a font name pattern that matches no font®peaBitmap-
Font request or no catalogue names iBeiCataloguesequest.

Resolution
data-orunused CARD16  Xvaue of errant resolution
y-resolution CARD16 Y value of errant resolution
point-size CARD16 pointsize of errant resolution

This error is generated in response to &alith RESOLUTION structure in &etResolu-
tion request. Thealue that caused the error is included in tAgR-OR-UNUSED Eeld
and as etra data.

Alloc
data-orunused CARD16  unused

This error is generated byyarequest for which the seswlacks sufEcient resources (espe-
cially memory).

Length

data-orunused CARD16 unused
length. CARD32 badength \alue

This error is generated byyarequest that has a length Eeld greater than (MAXIMUM-
REQUESTLENGTH * 4) bytes. The \alue that caused the error is includedxsaedata.

Implementation
data-orunused CARD16 unused

This error may be generated in response yorequest that the sexwis unable to process
because it is deEciehtse of this error is highly discouraged and indicates lack of confor
mance to the protocol.

Additional errors may be deEned kieasions.

4.4. Ewents

Events may be generated in response to requests or at thessgseretion after the initial con-
nection setup information has beewteanged. Eachvent is at least 12 bytes long and contains
the folloving CEelds:

type CARD8  value of 2
ewent-code CARDS
sequence-numbeiCARD16
length CARD32
timestamp TIMESTAMP

The TYPE (Eeld contains thidue 2. The EVENTCODE Eeld speciCEes the number ofvtim: e

and is in the range 0-127 for coneets or the range 128-255 foxtensions. Th&EEQUENCE-

NUMBER (Eeld speciEes the least signiEcant 16 bits of the sequence number of the last request to
have keen processed by the servThe LENGTH (Eeld speciEes the number of 4-byte units in

this event paclet and must alays hare a \alue of at least 3The TIMESTAMP (Eeld speciCEes the

sener time when thevent occurred.If LENGTH is greater than three, these (Eelds arev@iio

by (LENGTH - 3) * 4 bytes of additional data.

Events are described using the fallog syntax:
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EventName
argl: typel

argN: typeN

Description

If an event does not pndde ary extra aguments, thargl...argN lines are omitted from the
description.

The core X Bnt Service protocol de(Enes the fwihy events:
KeepAlive

This unsolicited, nonmaskableeat may be sent by the servto \erify that the connection
has not been brek (for transports that do not prde this information).Clients should
acknavledge receipt of this request by sending saguest (such asoOp).

CatalogueListNotify

added BOOL
deleted BOOL

This event is sent to clients that YaincludedCatalogueListChangeMaskin their core
event mask wheneer the list of catalogues that aregalable has changedThe ADDED
(Eeld is e if nav catalogues ha been added to the setyotherwise it is Rlse. The
DELETED (Eeld isruie if ary existing catalogues la keen remwed from the serer, oth-
erwise it is Rlse.

FontListNotify

added BOOL
deleted BOOL

This event is sent to clients that e includedFontListChangeMask in their event mask
wheneer the list of fonts that are pvaled by the currently selected catalogues has
changed. Th&DDED eld is ihe if nav fonts hae been added to grof the catalogues
currently used by the client, otherwise it el§e. TheDELETED (Eeld isrte if ary exist-
ing fonts hae been remwed from ary of catalogues used by the client, otherwise it is
Fdse.

Additional erents may be deEned bxyemsions.

5. Protocol Encoding

Numbers that are pre@gxwith “#x" are in hexadecimal (base 16)All other numbers are in dec-
imal. Requestggeplies, errors,wents, and compound types are described using the syntax:

Name
count contents name
count contents name

where COUNT is the number of bytes in the data stream occupied by this (Eeld, CONTENTS is
the name of the type asvgn in Section 4 or the alue if this (Eeld contains a constant, AN
is a description of this Eeld.

Objects containing counted lists use wdocase single-letteraviable (whose scope is limited to
the request, replyvent, or error in which it is found) to represent the number of objects in the
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list. Thesevariables, and anexpressions in which tlyeare used, should be treated as unsigned
integers. Multiplecopies of an object are indicated by CONTENTS préldTof".

Unused bytes (whosahe is undeEned) will\ima lank CONTENTS Eeld and &AME Eeld

of “unused. Zeroedbytes (whosealue must be zero) will ke a lank CONTENTS (Eeld and a
NAME (Eeld of zero'. The expression pad(e) refers to the number of bytes needed to round a
value “e" up to the closed multiple of four:

pad(e) = (4 - (e mod 4)) mod 4

5.1. DataTypes
ACCESSCONTEXT

4 CARD32 accessontet with at least one of the folldng bits set:
#x LA

but none of the follaving bits set:

#xe0000000 zero

ALTERNATESER/ER

1 BOOL subset

1 n length of name

n STRING8 name

p unused, p=pad(n+2)
AUTH

2 n length of name

2 d length of data

n STRING8 name

p unused, p=pad(n)
d STRING8 data

q unused, g=pad(d)

BITMAPFORMAT
4 CARD32 \alue, union of the folling bits:

#x00000001 ByteOrderMSB
#x00000002 BitOrderMSB
#x00000000 ImageRectMin
#x00000004 ImageRectMax@¢h
#x00000008 ImageRectMax
#x00000000 Scanlingiel8
#x00000100 Scanlineld16
#x00000200 Scanlineié32
#x00000300 Scanlinglel64
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#x00000000 ScanlineUnit8
#x00001000 ScanlineUnitl6
#x00002000 ScanlineUnit32
#x00003000 ScanlineUnit64
except for the follaving bits which must be zero:
#xffff ccfO Zero

and the folleving of which at most one bit may be set:

#x0000000c amost one bit can be set

BITMAPFORMATMASK
4 CARD32 \alue, mask of the follming bits:

#x00000001 ByteOrderMask
#x00000002 BitOrderMask
#x00000004 ImageRectMask
#x00000008 ScanlineldMask
#x00000010 ScanlineUnitMask
except for the follaving bits which must be zero:
H#xffffff e0 Zero
BOOL
1 BOOL booleanpne of the follaving values:
0 False
1 True
BYTE

1 BYTE unsignedbyte of data

CARDS8
1 CARD8  8-bitunsigned intger

CARD16
2 CARD16 16-bitunsigned intger

CARD32
4 CARD32 32-bitunsigned intger

CHAR2B
1 CARD8 bytel
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1 CARD8 byte2

EVENTMASK
4 CARD32 asent mask
for core @ents, this is union of the foling bits:

#00000001 CatalogueListChangeMask
#00000002 BntListChangeMask

but none of the follaving bits set:
#Fffff C

extensions deEne theivrosets of bits

FONTID

4 CARD32 fontidentiEer with at least one of
the following bits set:

o aRiiinii
but none of the follaving bits set:
#xe0000000 zero

INT8
1 INT8 8-bitsigned intger

INT16
2 INT16 16-bitsigned intger

INT32
4 INT32 32-bitsigned intger

OFFSET32
4 CARD32 position(or integer \alue)
4 CARD32 length

PROPINFO
4 n rumber of PRPOFFSET components
4 m rumber of bytes of property data

20*n PROPOFFSET propertgffsets into data block
m LISTofBYTE propertydata block

PROPOFFSET
8 OFFSET32 name data block
8 OFFSET32 alue in data block
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1 CARDS
0
1
2
3
RANGE
2 CHAR2B
2 CHAR2B
RESOLUTION
2 CARD16
2 CARD16
2 CARD16
STRNAME
1 n

type,one of the follaving values:

Siring
Unsigned
Sgned
zero

minimumcharacter code
maximumcharacter code

xresolution in piels per inch
yresolution in piels per inch
pointsize in decipoints

length of name

n STRING8 name

STRINGS

n LISTofBYTE

TIMESTAMP
4 CARD32
XCHARINFO
2 INT16
2 INT16
2 INT16
2 INT16
2 INT16
2 CARD16
XFONTINFO
4 CARD32
#x00000001
#x00000002
#x00000004

arrayof 8-bit characteralues

millisecondsince sergr time origin

leftbearing
rightbearing
width
ascent
descent
attributes

*ags,union of the folleving bits:

AllCharactersExist
InkInside
HorizontalGarlap

but none of the follaving bits set:
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P A

#xffffff 8

X11,Release 6.4

Zero
RANGE rangeof characters in font
CARDS drawing direction
0 LeftToRight
1 RightToLeft

unused
CHAR2B defwult character
XCHARINFO  minimum bounds
XCHARINFO  maximum bounds
INT16 fontascent
INT16 fontdescent
PROPINFO propertydata

5.2. Requests

open connection

1

I\JUQJNNNI—‘

OO NNEFEEFLPDNDN

o]

BYTE

#x42

#x6¢C
CARDS8

2

0

a4
LISTofAUTH

CARD16

oONWNE O

CARDS

CARDS

a4

(d+q)/4
LISTOfALTERNATESER/ER
LISTofBYTE

byteorder one of the alues:
MostSigniCEcant Byte Erst
LeasSigniEcant Byte Erst
numberf auth in auth-data
dient-majorprotocol-\ersion
dient-minorprotocol-\ersion
lengthof auth-data
auth-data

status
Success
Continue
Busy

Denied

major version
mnor version

numberof alternate-serrs-hint

authorization-inde

lengthof alternate-semrs-hint
lengthof authorization-data
alternate-seers-hint
authorization-data

unused, g=pad(d)

If STATUS is Busy or Denied, the protocol stops and the connection is cIfSEBATUS is
Continue, the client isxpected to respond with additional data, to which theeseasponds with

a rew gatus \alue and more datalhis dialog continues until the status is set to Success, or until

the serer sets SATUS to Busy or Denied and closes the connection:

>
4
d

1+(d+q)/4
LISTofBYTE

length
more-authorization-data
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q
=>
4 2+(d+q)/4
2 CARD16
0
1
2
3
2

d LISTofBYTE

X11,Release 6.4

unused, g=pad(d)

length

status

Success

Continue

Busy

Denied

unused
more-authorization-data
unused, g=pad(d)

When SRATUS is Success, the protocol resumes with theviatig sent by the seev:

4 3+(v+w)/4
2 CARD16
2 s

4 CARD32
\Y STRINGS
w

lengthof rest of data
maximum-request-length
length of endor string
release-number
vendorstring

unused, w=pad(v)

Once the connection has been established, the client may send thaéptiequests:

NoOp

1 0
1

2 1

1 1
1
2 1
=>

1

1 CARDS8

2 CARD16

4 2+(n+p)/4

n LISTofSTRNAME
p

QueryExtension

2
n
1+(n+p)/4
STRING8

R I 3N

major-opcode
unused
length

major-opcode
unused
length

type reply
numbermf names
sequence-number
length

names

unused, p=pad(n)

major-opcode
length of name
length

name

unused, p=pad(n)

type reply
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WRRPRRREPEPNNANPR

BOOL
CARD16
5
CARD16
CARD16
CARDS
CARDS8
CARDS8
CARDS8
CARDS

ListCatalogues

TS PAPAEANMNFRPEFPITIT SNMNNANPRERPRE

3

3+(n+p)/4
CARD32
n

STRINGS8

0

CARD16
4+(n+p)/4
CARD32
CARD32
LISTofSTRNAME

SetCatalogues

T S NP P

4
CARDS
1+(n+p)/4
LISTofSTRNAME

GetCatalogues

1
1
2
=>
1
1
2

5
1
0

CARDS8
CARD16

present
sequence-number
length
majorversion
minorversion
majoropcode
Erstaent
numberevents
(Erst-error
numbeterrors
unused

major-opcode
unused

length
max-names
length of pattern
unused

pattern

unused, p=pad(n)

type reply

unused

sequence-number

length

replies-follaving-hint
numbef catalogue-names
catalogue-names

unused, p=pad(n)

major-opcode

numberof catalogue-names
length

catalogue-names

unused, p=pad(n)

major-opcode
unused
length

type reply

numberof catalogue-names
sequence-number
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4 2+(n+p)/4 length
n LISTofSTRNAME catalogue-names
p unused, p=pad(n)
SetEwentMask
1 6 major-opcode
1 CARDS8 extension-opcode
2 2 length
4 EVENTMASK event-mask
GetEventMask
1 7 major-opcode
1 CARDS8 extension-opcode
2 1 length
=>
1 0 type reply
1 unused
2 CARD16 sequence-number
4 3 length
4 EVENTMASK event-mask
CreateAC
1 8 major-opcode
1 CARDS8 numberof authorization-protocols
2 2+al4 length
4 ACCESSCONTEXT ac
a LISTofAUTH authorization-protocols
=>
1 0 type reply
1 CARDS8 authorization-inde
2 CARD16 sequence-number
4 3+(d+qg)/4 length
2 CARD16 status

0 Success

1 Continue

2 Busy

3 Denied
2 unused
d LISTofBYTE authorization-data
q unused, g=pad(d)

If STATUS is Continue, the client ixpected to respond with additional data, to which theeserv
responds with a mestatus \alue and more datal his dialog continues until the status is set to
Success, Busyr Denied at which point the request is (Enished.

->
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1+(d+q)/4
LISTofBYTE

\Y

2+(d+q)/4
CARD16
0

ND IO O b

1
2
3

2
d LISTofBYTE

FreeAC

1 9

1

2 2

4 ACCESSCONTEXT
SetAuthorization

1 10

1

2 2

4 ACCESSCONTEXT

SetResolution

1 1n
1 n
2 1+(6*n+p)/4

6*n  LISTOfRESOLUTION

p p=pad(6*n)

GetResolution

1 12

1

2 1

=>

1 0

1 n

2 CARD16

4 2+(6*n+p)/4

6*n  LISTOfRESOLUTION

length
more-authorization-data
unused, g=pad(d)

length

status

Success

Continue

Busy

Denied

unused
authorization-data
unused, g=pad(d)

major-opcode
unused
length

ac

major-opcode
unused
length

ac

major-opcode

rumber of resolutions
length

resolutions

major-opcode
unused
length

type reply

rumber of resolutions
seguence-number
length

resolutions

p=pad(6*n)
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ListFonts

TS PAPAEANMNFRPEFPITIT SNMNNANPREPRE

13

3+(n+p)/4
CARD32
n

STRINGS8

0

CARD16
4+(n+p)/4
CARD32
CARD32
LISTofSTRNAME

ListFontsWithXInf o

T S TAPANPFPPFRPIITT SNNANRERPRE

14
3+(n+p)/4
CARD32
n

STRINGS

>+(except for last in series)

0

n

CARD16
3+(n+p+H/4
CARD32
XFONTINFO
STRING8

=>(last in series)

ANR R

0
0
CARD16
2

OpenBitmapFont

1

15

major-opcode
unused

length
max-names
length of pattern
unused

pattern

unused, p=pad(n)

type reply

unused
sequence-number
length

replies-follaving-hint
numbef font-names

font-names
unused, p=pad(n)

major-opcode
unused

length
max-names
length of pattern
unused

pattern

unused, p=pad(n)

type reply

length of name
sequence-number
length

replies-hint
fontinfo

name

unused, p=pad(n)

type reply
last-reply indicator
sequence-number
reply length

major-opcode
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4+(n+p)/4

FONTID
BITMAPFORMATMASK
BITMAPFORMAT
STRNAME

BOOL
CARD16

FONTID
BOOL

OOH-b-bNI—\I—‘U'OD-h-h-bI\JH

QueryXinfo

2+f/4

1

1

2 CARD16
4

f XFONTINFO
p

QueryXExtents8

17

BOOL
3+(n+p)/4
FONTID
n
STRINGS8

0

CARD16

3+3*n

n

2*n  LISTofXCHARINFO

H-b-le—‘l—‘U'ODthHH

QueryXExtents16

X11,Release 6.4

unused

length

fontid
format-mask
format

pattern

unused, p=pad(n)

type reply
otherid-alid
seguence-number
length

otherid

cachable

unused

major-opcode
unused
length

fontid

type reply

unused
sequence-number
length

fontinfo

unused, p=padjf

major-opcode

range

length

fontid

rumber chars entries
chars

unused, p=pad(n)

type reply

unused
sequence-number
length

rumber of &tents
extents
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18
BOOL
3+(2*n+p)/4
FONTID
n

*n LISTofCHAR2B

0

CARD16
3+3*n
n
2*n  LISTofXCHARINFO

P ABRNRFRPEFRPITTNEARANRPRE

QueryXBitmaps8

19

BOOL

4+(n+p)/4
FONTID
BITMAPFORMAT
n

STRINGS

1S5S AR BANREFP P

0

CARD16
5+2*n+(m+p)/4
CARD32
n
m
*n  LISTofOFFSET32
LISTOfBYTE

OB DMDIMNRELPE

© 3

QueryXBitmaps16

20
BOOL
4+(2*n+p)/4
FONTID
BITMAPFORMAT
n

*n LISTofCHAR2B

RPITNRARRMANRPR
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major-opcode

range

length

fontid

rumber chars entries
chars

unused, p=pad(2*n)

type reply

unused
sequence-number
length

rumber of &tents
extents

major-opcode

range

length

fontid

format

rumber of chars entries
chars

unused, p=pad(n)

type reply

unused

sequence-number

length

replies-follaving-hint

rumber of ofsets

rumber of bytes of glyph images
dbets

glyphimages

unused, p=pad(m)

major-opcode

range

length

fontid

format

rumber of chars entries
chars

unused, p=pad(2*n)

type reply
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1

2 CARD16

4 5+2*n+(m+p)/4
4 CARD32

4 n

4 m

8*n LISTofOFFSET32
m LISTofBYTE
p

CloseFont

1 21

1

2 2

4 FONTID

5.3. Errors
Request

1 1

1 0

2 CARD16

4 4

4 TIMESTAMP

1 CARDS8

1 CARDS8

2

Format

1 1

1 1

2 CARDI16

4 5

4 TIMESTAMP

1 CARDS8

1 CARDS8

2

4  BITMAPFORMAT
Font

1 1

1 2

2 CARD16

4 5
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unused

sequence-number

length

replies-folleving-hint

rumber of ofsets

rumber of bytes of glyph images
dbets

glyphimages

unused, p=pad(m)

major-opcode
unused
length

fontid

type error

Request
sequence-number
length

timestamp
majoropcode
minoropcode
unused

type error

Format
sequence-number
length

timestamp
majoropcode
minoropcode
unused
bad-format

type error

Font
sequence-number
length
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TIMESTAMP
CARDS8
CARDS8

ANRFPPFPPS

FONTID

Py
»
a
= %

3

CARD16

5
TIMESTAMP
CARDS8
CARDS8

ANRPRPDMDIMNRR

RANGE

EventMask

1

4

CARD16

5
TIMESTAMP
CARDS8
CARDS8

ANRPERPDMIANRR

EVENTMASK

AccessContext

1

5

CARD16

5
TIMESTAMP
CARDS8
CARDS8

ANFRPEFRPARMNPEPPE

ACCESSCONTEXT

IDChoice

1
6
CARD16
5

ANR R
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timestamp
majoropcode
minoropcode
unused
bad-fontid

type error

Range
sequence-number
length

timestamp
majoropcode
minoropcode
unused
bad-range

type error
BventMask
sequence-number
length

timestamp
majoropcode
minoropcode
unused
event-mask

type error
AccessContd
sequence-number
length
timestamp
majoropcode
minoropcode
unused
acces®ntet

type error
IDChoice
sequence-number
length

41



X Font Sewice Protocol

TIMESTAMP
CARDS8
CARDS8

ANRFPPFPPS

FONTID

Z
o
3
o

1

7

CARD16

4
TIMESTAMP
CARDS8
CARDS8

NRPRDMIMNRR

Resolution

1

8

CARD16

5
TIMESTAMP
CARDS8
CARDS8
RESOLUTION

OFRRPAMANRPR

>
o
o

1

9

CARD16

4
TIMESTAMP
CARDS
CARDS8

NRPRDMIMNNREPR

,_
o
a
-

10

CARD16

5
TIMESTAMP
CARDS8
CARDS8

PR ADMNNEPR
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timestamp
majoropcode
minoropcode
unused
bad-fontid

type error

Name
sequence-number
length

timestamp
majoropcode
minoropcode
unused

type error
Resolution
sequence-number
length

timestamp
majoropcode
minoropcode
resolution

type error

Alloc
sequence-number
length

timestamp
majoropcode
minoropcode
unused

type error

Length
sequence-number
length

timestamp
majoropcode
minoropcode
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2
4

CARD32

Implementation

NRPRDMIMNNPR PR

1

11

CARD16

4
TIMESTAMP
CARDS8
CARDS8

5.4. Ewents

KeepAlive

1
1
2
4
4

2

0

CARD16

3
TIMESTAMP

CatalogueListNotify

NRPRAMDMNPREPR

2

1

CARD16

4
TIMESTAMP
BOOL
BOOL

FontListNotify

NRRDMDMNNRE PR

6

2

2

CARD16

4
TIMESTAMP
BOOL

BOOL

. Acknowledgements

X11,Release 6.4

unused
bad-length

type error
Implementation
sequence-number
length

timestamp
majoropcode
minoropcode
unused

type event

event KeepAlive
sequence-number
length

timestamp

type event

esent CatalogueListNotify
sequence-number

length

timestamp

added

deleted

unused

type event

event FontListNotify
sequence-number
length

timestamp

added

deleted
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This document represents the culmination b years of debate andperiments done under
the auspices of the MIT X Consortium fonbmking group. Although this vas a group &brt, the
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author remains responsible for any errors or omissions. The protocol presented here was primar-
ily designed by Jim Fulton, Keith Packard, and Bob Scheifler. Special thanks goes to Ned
Batchelder, Jim Flowers, and Axel Deininger for their invigorating comments which never failed
to make this a better document. Stephen Gildea edited version 2 of this document. Finally, David
Lemke deserves great credit for designing and coding the sample implementation.
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Appendix A

Suggested Licensing #licies

The authorization data passed by the client in the initial connection setup information may be
used by the font server to implement restrictions on which fonts may be accessed. Furthermore,
the font server is free to refuse new connections at any time.

Configuration or management of the license restrictions is outside the scope of the font service
protocol and is done in a server-dependent manner. Possible policies might include, but are not
limited to, combinations of the following:

a. No restrictions - anyone may access any fonts. The server neither refuses any connections
nor generates AccessContext errors on any fonts. For environments without specially-
licensed fonts, this is sufficient.

b. Per-machine - only those clients connecting from a known set of machines are permitted
access. The server could get the address of the connection and look in a list of allowed
machines.

c. Per-user - only a known set of users may access the fonts. The server can use the autho-

rization data (such as a Kerberos ticket or a Secure RPC credential) to verify the identity of
the user and then look in a list of allowed users.

d. Simultaneous Use - only a certain number of clients may use a given font at any one time.
Additional clients would receive AccessContext errors if they attempt to open the font.
This is only effective if the initial clients keep the font open for the entire time that it is
being used (even if all of the data has been transmitted and is being cached).

e. Postage Meter - a particular font may only be accessed a limited number of times before its
license must be renewed. Each time the font is opened, the server decrements a counter.
When the counter reaches zero, all further attempts to open the font return an AccessCon-
text error.

It should be noted that chaining of font servers (obtaining font data from other font servers) may
conflict with certain license policies.
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Appendix B

Implementation Suggestions

Font server implementations will probably wish to use techniques such as the following to avoid
limits on the number of simultaneous connections:

a.

The initial connection information returned by the font server contains the names of other
font servers that may be used as substitutes. A font server may refuse to accept a connec-
tion, indicating that the client should try one of the alternatives instead.

On operating systems that support processing forking, font servers might choose to fork so
that the child can continue processing the existing connections and the parent can accept
new connections. Such implementations are encouraged to use shared memory so that in-
memory font databases can be shared.

On operating systems that support passing stream file descriptors between processes, coop-
erating font servers could collect connections in a single process when there are few con-
nections and spread them among several processes as the load increases.

If a font client is unable to connect to a server (as opposed to having the connection termi-
nated), it should retry for an implementation-dependent length of time (see Xlib’s handling
of ECONNREFUSED in XConnDis.c).
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