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1. Introduction

The management of fonts in large, heterogeneous environments is one of the hardest aspects of
using the X Windar System.* Multipleformats and the lack of a consistent mechanism for
exporting font data to all displays on a networkvard the transparent use of applications across
different display platforms. The X Font Service protocol is designed to address this and other
issues, with specific emphasis on the needs of the core X protocol. Upward-compatible changes
(typically in the form of ner requests) are expected as consensus is reached deateres (par-
ticularly outline font support).

Currently most X displays use network file protocols such as NFS and TFTP to obtdionta

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

must be able to interpret a variety of formats ifythee to be used with different application

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

By moving the interpretation of font data out of the X server into a separate service on the net-
work, these problems can be greatly reduced. In additienfeehnologies, such as dynamically
generating bitmaps from scaled or outline fonts, can be provided to all displays transp&ogntly
horizontal text, caching techniques and increased processor power can potentialigstesiza-

tion more efficient on large, centralized hosts than on individual displays.

Each font server provides sets of fonts that may be listed and queried for, pegmbaty glyph
extents, and bitmap information. This data is transmittesl the network using a binary format
(with variations to support different bit- and byte-orders) designed to minimize the amount of
processing required by the disple§ince the font serverather than the displais responsible

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

From the uses point of view, font servers are simply awéype of name in the X font path. Net-
work name services allodescriptve rames (such as DEPARTMENT-FONTS or APPLICA-
TION-FONTS) to be translated into proper network addresgalisplays send requests to and

read replies from the font server rather than reading directly from files. Since the X Font Service
protocol is designed to allosubsets of the font data to be requested, displays may easily imple-
ment a variety of strategies for fine-grained demand-loading of glyphs.

2. Architectural Model

In this document, the words “cliehtind “server’ refer to the consumer and provider of a font,
respectiely, unless otherwise indicated. It is important to note that in this context, the X server is
also a font client.

The X Font Service protocol does not requirg emanges to the core X protocol or toyappli-
cations. © the userfont servers are simply additional types of font path elements. As such, X
servers may connect to multiple font servers, as shown in Figure 2.1. Although the font protocol
is geared twards the X Winda System, it may be also used by other consumers of font data
(such as printer drers).

* X Window Systens a trademark of The Open Group.
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Figure 2.1: Connecting to a Font Server

Clients communicate with the font server using the request/reghy/smodel er any mutually-
understood virtual stream connection (such as TCBEEnet,* etc.).Font servers are responsi-

ble for providing data in the bit and byte orders requested by the client. The set of requests and
events provided in the first version of the X Font Service protocol is limited to supporting the
needs of the bitmap-oriented core X WindBystem protocol. Extensions are expected as new
needs eolve.

A font server readswafont data from a variety of sources (possibly including other font servers)
and conerts it into a common format that is transmitted to the client using the protocol described
in Section 4. N font formats are handled by addingweonverters to a font serveas fiown

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

*DECnet is a trademark of Digital Equipment Corporation.



The server may choose to provide named sets of fonts called “catalo@Uesits 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 is provided for asynchronous notifica-
tion of clients by the server.

Clients may provide authorization data for the server to be used in determining (according to the
servers licensing policy) whether or not access should be granted to particular fonts. This is par-
ticularly useful for clients whose authorization changes ttime (such as an X server that can

verify the identity of the user).

Implementations that wish to provide additional requestsante may use the extension mecha-
nism. Addingto the core font service protocol (with the accompanying change in the major or
minor version numbers) is reserved to the X Consortium.

3. Font Server Naming

Font clients that expose font server names to the user are encouraged to provide ways of naming
font servers symbolically (e.g. DEPARTMENONTS). Havever, for environments that lack
appropriate name services transport-specific names are nec&segythese names do occur in

the protocol, clients and servers should support at least the applicable formats descrbed belo
Formats for additional transports may be registered with the X Consortium.

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

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

where <hostname> is either symbolic (such as expo.lcs.mit.edu) or numeric decimal (such as
18.30.0.212). Theipportnumber> is the port on which the font server is listening for connec-
tions. The<cataloguelist> string at the end is optional and specifies a plus-separated list of cata-
logues that may be requestdebr example:

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

3.2. DECnet Names
The following syntax should be used for DECnet names:

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

where <nodename> is either symbolic (such as SRVNOD) or the numeric decimal form of the
DECnet address (such as 44.70). The <objname> is normal, case-imsdisinet object

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

DECNET/SRVNOD::FONT$DERULT/AVAILABLE
decnet/44.70::font$other

4. Protocol

The protocol described b&lauses the request/reply/error model and is specified using the same
corventions outlined in Section 2 of the core X Wimd8ystem protocol [1]:



Data type names are spelled in upper case with no word separators, as in: FONTID
Alternate values are capitalized with no word separators, as in: MaxWidth

Structure element declarations are in lower case with hyphens as word separators, as in:
byte-order-msb

Note

Structure element names are referred to in upper case (e.g. BYTE-ORDER-
MSB) when used in descriptions to set thefrfiafm the surrounding text.
When this document is typeset yheill be printed in lower case in a distinct
font.

Type declarations lva the form “name: type”, as in: CARDS: 8-bit byte

Comma-separated lists of alternate values are enclosed in braces{ Ekiim:MaxWidth,
Max }

Comma-separated lists of structure elements are enclosed in bracketd, agen:
CARDS, byte2: CARDS8 ]

A type with a prefix “LISDf” represents a counted list of elements of that type, as in: LISTof-
CARDS8

4.1. Data Types
The following data types are used in the core X Font Server protocol:
ACCESSCONTEXT ID

This value is specified in the Createfequest as the identifier to be used when referring to

a particular AccessContext resource within the senférese resources are used by the

server to store client-specified authorization information. This information may be used by
the server to determine whether or not the client should be granted access to particular font
data.

In order to preservthe integrity of font licensing being performed by the font seozze

must be taken by a client to properly represent the identity of the true user of the font.
Some font clients will in fact be servers (for example, X servers) requesting fonts for their
own dients. Otheffont clients may be doing work on behalf of a number of different users
over time (for example, print spoolers).

AccessContexts must be created (witlreateAC) and switched among (witBetAutho-
rization) to represent all of these “font usergroperly.

ALTERNATESER/ER: [name: STRINGS,

subset: BOOL

This structure specifies the NAME, encoded in ISO 8859-1 according to Section 3, of
another font server that may be useful as a substitute for this font sEneeBUBSET

field indicates whether or not the alternate server is likely to only contain a subset of the
fonts available from this font serverThis information is returned during the initial connec-
tion setup and may be used by the client to find a backup server in case of failure.

AUTH: [name: STRINGS,

data: LISDIBYTE ]

This structure specifies the name of an authorization protocol and initial data for that proto-
col. Itis used in the authorization negotiation in the initial connection setup and in the



CreateAC request.
BITMAPFORMAT:
CARD32 containing the following fields defined by the sets of values firrther below

[

byte-ordemmsb: 1bit,

bit-ordermsb: 1bit,

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

zero-pad: bits,

scanline-pad: bits { ScanlinePad8,

ScanlinePad16,
ScanlinePad32,
ScanlinePad64 },

zero-pad: dits,

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

zero-pad: Dits,

zero-pad: 1dits,

]

This structure specifies twaglyph images are transmitted in respons@teer yX Bitmaps3
and QueryXBitmapsl6 requests.

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

If the BIT-ORDER-MSB bit (1 << 1) is set, the left-most bit in each glyph scanline unit is
stored in the Most Significant Bit of each transmitted scanline unit. Otherwise, the left-
most bit is stored in the Least Significant Bit.

The IMAGE-RECT field specifies a rectangle of pixels within the glyph image. It contains
one of the following alternate values:

ImageRectMin (&< 2)
ImageRectMaxWith  (1<<2)
ImageRectMax (< 2)

For a dyph with extents XCHARINFO in a font with header information XFONTINFO,
the IMAGE-RECT values ha the following meanings:

ImageRectMin- This refers to the minimal bounding rectangle surrounding the
inked pixels in the glyph. This is the most compact representation. The edges of the
rectangle are:



left: XCHARINFO.LBEARING
right: XCHARINFO.RBEARING
top: XCHARINFO.ASCENT

bottom: XCHARINFO.DESCENT

ImageRectM axWidth- This refers to the scanlines between the glypétent and
descent, padded on the left to the minimum left-bearing (or 0, wicisdess) and
on the right to the maximum right-bearing (or logical-width, whiehés greater).

All glyph images share a common horizontal origin. This is a combination of
ImageRectMax in the horizontal direction and ImageRectMin in the vertical 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 greater) to the maximum descent (or the font descent, wiache

is greater), padded to the same horizontal extents as MaxWAIl glyph images

have the same sized bitmap and share a common origin. This is the least compact
representation, but may be the easiest or most efficient (particularly for character cell
fonts) for some clients to use. The edges of the rectangle are:

left:  min (XFONTINFO.MIN-BOUNDS.LBEARING, 0)
right: max(XFONTINFO.MAX-BOUNDS.RBEARING,
XFONTINFO.MAX-BOUNDS.WIDTH)
top: mMax(XFONTINFO.FONT-ASCENT,
XFONTINFO.MAX-BOUNDS.ASCENT)
bottom: MaXXFONTINFO.FONT-DESCENT,
XFONTINFO.MAX-BOUNDS.DESCENT)

The SCANLINE-PAD field specifies the number of bits (8, 16, 32, or 64) to which
each glyph scanline is padded before transmitting. It contains one of the following
alternate values:

Scanlineld8 (0<< 8)
ScanlineRd16 (1<< 8)
ScanlineRd32 (<< 8)
Scanlineld64 (3<< 8)

The SCANLINE-UNIT field specifies 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 specified by the SCANLINEIP. It contains one of the following
alternate values:

ScanlineUnit8 (&< 12)
ScanlineUnit16 (k< 12)
ScanlineUnit32 (< 12)
ScanlineUnit64 (X< 12)

BITMAPFORMATSs are byte-swapped as CARD32s. All unspecified bits must be
zero.



Use of an imaid BITMAPFORMAT causes a Format error to be returned.
BITMAPFORMATMASK: CARD32mask
This is a mask of bits representing the fields in a BITMAPFORMA

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

ScanlineUnitMask (k< 4)

Unspecified bits are required to be zero or else a Format error is returned.
BOOL: CARDS8
This is a boolean value containing one of the following alternate values:

Fdse
True

= O

BYTE: 8-bitvalue

This is an unsigned byte of data whose encoding is determined by the context in which it is
used.

CARDS: 8-bitunsigned integer
CARD16: 16-bitunsigned integer

CARD32: 32-bitunsigned integer

These are unsigned numbers. The latterdsg byte-swapped when the server and client
have dfferent byte orders.

CHAR2B: [bytel, byte2: CARDS ]

This structure specifies an individual character code within either a 2-dimensional matrix
(using BYTEL and BYTE2 as thewaand column indices, respeatly) or a vector (using
BYTEL and BYTEZ2 as most- and least-significant bytes, respioti Thisdata type is
treated as a pair of 8-bit values and igenbyte-swapped. Thereforehe client should

always transmit BYTEL first.

EVENTMASK: CARD32mask

This is a mask of bits indicating which of an extensidor the core’s) maskableents the
client would like to receve. Each bit indicates one or moreeats, and a bit value of one
indicates interest in a corresponding setvehts. Thefollowing bits are defined forvent
masks specified for the core protocol (i.e. an EXTENSION-OPCODE of z&atHvent-
Mask and GetEventMask requests):

CatalogueListChangeMask €k 0)
FontListChangeMask (3¢< 1)

If CataloguelistChangeMask is set, client is interested in receivi@gtaloguel istNo-
tify events. If FontListChangeM ask is set, the client is interested in receiving



FontListNotify events.

Extensions that provide additionaleats may define their owrvent masks. Thesevent
masks hee their own scope and may use the same bit values as the core or other exten-
sions.

All unused bits must be set to zero. S3&EventMask requests, if anbits are set that are

not defined for the extension (or core) for which this EVENTMASK is intended (according
to the EXTENSION- OPCODE gén in the SetEventM ask request), arfEventMask error

is generated.

This value is swapped as a CARD32.
FONTID: ID

This is specified by the client in the requ@gtenBitmapFont as the identifier to be used
when referring to a particular open font.

ID: CARD32

This is a 32-bit value in which the top 3 bits must be chrat at least 1 other bit must be

set (yielding a range of 1 through 2°29-1). It is specified by the client to represent objects
in the server Identifiers are scoped according to their type akaterio the client; thus,

the same identifier may be used for both a FONTID and an ACCESSCONTEXT as well as
by multiple clients.

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

These are sighed numbers. The latter &e byte-swapped when the client and server
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: LISDfBYTE ]

This structure describes the list of properties provided by a font. Strings for all of the prop-
erties names and values are stored within the data block and are located using a table of off-
sets and lengths.

This structure is padded to 32-bit alignment.

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

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

The NAME field specifies the position and length (which must be greater than zero) of the
property name relaté © the beginning of the PROPINFQADA block for this font. The



interpretation of the position and length of the VALUE field is determined by the TYPE
field, which contains one of the following alternate values:

String 0
Unsigned 1
Signed 2

which have the following meanings:

String
This property contains a counted string of bytes. The data is stored in the
PROPINFO.IATA block beginning at relate byte VALUE.POSITION (beginning
with zero), extending for VALUE.LENGTH (at least zero) bytes.

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

Signed
This property contains a signed, 32-bit number stored as an INT32 in VALUE.POSI-
TION (VALUE.LENGTH is zero).

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

This structure specifies a range of character coflesingle 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 walid.

RESOLUTION: [x-resolution: CARDL16,
y-resolution: CARDL1S6,
decipoint-size: CARD16$

This structure specifies resolution and point size to be used in resolving partially-specified
scaled font names. The X-RESOLUTION and Y-RESOLUTION are measured in pixels-
per-inch and must be greater than zero. The DECIPOINT-SIZE 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 8856hhr-
acter code “c’is equivalent to a CHAR2B structure whose BYTEL is zero and whose
BYTE2 is “c”.

TIMESTAMP:  CARD32

This is the number of milliseconds thavhgassed since a servelependent origin. Itis
provided in errors andvents and is permitted to wrap.

XCHARINFO: [lbearing, rbearing: INT16,

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

This structure specifies the ink extents and horizontal escapement (also known as the set- or
logical width) of an individual characteihe first five values represent directed distances
in a coordinate system whose origin is aligned with the lower-left edge of the left-most



pixel of the glyph baseline (i.e. the baseline falls betweerpixels as shown in Figure 3-1
of the “Bitmap Distribution Format 2.1Consortium standard [2]).

The LBEARING field specifies the directed distance measured to the right from the origin
to the left edge of the left-most inked pixel in the glyph.

The RBEARING field specifies the directed distance (measured to the right) from the ori-
gin to the right edge of the right-most inked pixel in the glyph.

The WIDTH field specifies the directed distance (measured to the right) from the origin to
the position where the next character should appear (called the “escapemeit Jairg’
distance includes gwhitespace used for intercharacter padding and is also referred to as
the “logical width” or “‘horizontal escapemenit.

The ASCENT field specifies the directed distance (measured up) from the baseline to the
top edge of the top-most inked pixel in the glyph.

The DESCENT field specifies the directed distance (measured down) from the baseline to
the bottom edge of the bottom-most inked pixel.

The ATTRIBUTES field specifies glyph-specific 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 defined to be the smallest rectangle that encloses all of
the inked piels. Thisbox has a width of RBEARING - LBEARING pixels and a height of
ASCENT + DESCENT pixels.

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

This structure specifies attributes related to the font as a whole.

The FLAGS field is a bit mask containing zero or more of the following boolean values
(unspecified bits must be zero):

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

which hae the following meanings:

AllCharactersExist
If this bit is set, all of the characters in the rangegby CHAR-RANGE hae
glyphs encoded in the font. If this bit is clesome of the characters may notea
encoded glyphs.
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Inkinside
If this bit is set, the inked pixels of each glyph fall within the rectangle described by
the fonts ascent, descent, origin, and the glypbscapement point. If this bit is
clear there may be glyphs whose ink extends outside this rectangle.

HorizontalOverlap
If this bit is set, the teink bounding boxes (smallest rectangle enclosing the inked
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 first) on a common
baseline. Ithis bit is clearthere are no pairs of glyphs whose ink bounding boxes
overlap.

The DRAWING-DIRECTION field contains a hint indicating whether most of the character
metrics hae a sitive (or “LeftToRight”) logical width or a ngaive (‘ RightToLeft")
logical width. It contains the following alternate values:

LeftToRight 0
RightToLeft 1

The CHAR-RANGE.MIN-CHAR and CHAR-RANGE.MAX-CHAR fields specify the first
and last character codes thavéngyphs encoded in this font. All fonts mustveset least

one encoded glyph (in which case the MIN-CHAR and MAX-CHAR are equal), but are not
required to hae dyphs encoded at all positions between the first and last characters.

The DEFRAULT-CHAR field specifies the character code of the glyph that the client should
substitute for unencoded characters. Requests for extents or bitmaps for an unencoded
character generate zero-filled metrics and a zero-length glyph bitmap, resypecti

The MIN-BOUNDS and MAX-BOUNDS fields contain the minimum and maximum val-
ues of each of the extents field of all encoded characters in the font (i.e. non-existent char-
acters are ignored).

The FONT-ASCENT and FONT-DESCENT fields specify the font desigtagical height
of the font, abwe and belav the baseline, respeetly. The sum of the tevvalues is often
used as the vertical line spacing of the font. Individual glyphs are permittedet@sicants
and descents that are greater than these values.

The PROPERTIES field 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 major version are required to be
upward-compatible.

Every request on a\gin connection is implicitly assigned a sequence nurrdeting with 1,

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

fonts to the list visible to the client betweery &wvo requests, but requests must be processed
atomically Each request packet is at least 4 bytes long and contains the following fields:

11



majoropcode: CARDS8
minor-opcode: CARDS8
length: CARD16

The MAJOR-OPCODE specifies which core request or extension package this packet represents.
If the MAJOR-OPCODE corresponds to a core request, the MINOR-OPCODE contains 8 bits of
request-specific data. Otherwise, the MINOR-OPCODE specifies which extension request this
packet represents. The LENGTH field specifies the number of 4-byte units contained within the
packet and must be at least one. If this field contains a value greater than one it is followed by
(LENGTH - 1) * 4 bytes of request-specific data. Unless otherwise specified, unused bytes are
not required to be zero.

If a request packet contains too little or too much data, the server returns a LengtH dreor

server runs out of internal resources (such as memory) while processing a request, it returns an
Alloc error. If a srver is deficient (and therefore non-compliant) and is unable to process a
request, it may return an Implementation eriba dient uses an extension request without pre-
viously having issued ®ueryExtension request for that extension, the server responds with a
Request error If the server encounters a request with an unknown MAJOR-OPCODE or
MINOR-OPCODE, it responds withRequest error 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 server-dependent.

Core requests ke MAJOR-OPCODE values between 0 and 127, inckusExtension requests
have MAJOR-OPCODE values between 128 and 255, incduiiat are assigned by by the
server All MINOR-OPCODE values in extension requests are between 0 and 255 vi@clusi

Each reply is at least 8 bytes long and contains the following fields:

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

The TYPE field has a value of zero. ThATA-OR-UNUSED field may be used to encode one

byte of reply-specific data (see Section 5.2 on request encoding). The least-significant 16 bits of
the sequence number of the request that generated the reply are stored in the SEQUENCE-NUM-
BER field. The LENGTH field specifies the number of 4-byte units in this reply packet, including
the fields described abg and must be at least tw If LENGTH is greater than two, the fields
described abee ae followed by (LENGTH - 2) * 4 bytes of additional data.

Requests that ke replies are described using the following 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 omitted. If a request may gen-
erate multiple replies, the “=>s replaced by a “=>+. In the authorization data exchanges in
the initial connection setup and the Cred&aAquest, “->’ i ndicates data sent by the client in
response to data sent by the server.

The protocol begins with the establishment of a connectienaomutually-understood virtual
stream:

open connection

byte-order: BYTE
client-major-protocol-ersion: CARD16
client-minor-protocol-ersion: CARD16
authorization-protocols: LISSFAUTH

The initial byte of the connection specifies the BYTE-ORDER in which subsequent 16-bit and
32-bit numeric values are to be transmitted. The octal value 102 (ASCII uppercase ‘B’) indicates
that the most-significant byte is to be transmitted first; the octal value 154 (ASCII lowercase ‘I')
indicates that the least-significant byte is to be transmitted firsty ithar value is encountered

the server closes the connection without masponse.

The CLIENT-MAJOR-PR®TOCOL-VERSION and CLIENT-MINOR-PRTOCOL-VER-
SION specify which version of the font service protocol the client wouddttikse. Ifthe
client can support multiple versions, the highest version shouldrié® grhisversion of
the protocol has a major version of 2 and a minor version of 0.

The AUTHORIZATION-PROTOCOLS contains a list of protocol names and optional ini-
tial data for which the client can provide information. The server may use this to determine
which protocol to use or as part of the initial exchange of authorization data.

=>
status: {Success, Continue,

Busy, Denied }
server-major-protocolersion: CARD16
server-minor-protocol-ersion: CARD16
alternate-semrs-hint: LISDfALTERNATESERVER
authorization-inde; CARDS8
authorization-data: LISSFBYTE

The SERVER-MAJOR-PETOCOL-VERSION and SERVER-MINOR-RBRTOCOL-
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VERSION specify the version of the font service protocol that the server expects from the
client. Ifthe server supports the version specified by the client, this version number should
be returned. If the client has requested a higher version than is supported by théhserver
servers hghest version should be returned. Otherwise, if the client has requested a lower
version than is supported by the sentbe serves lowest version should be returned. Itis

the clients responsibility to decide whether or not it can match this version of the protocol.

The ALTERMNATE-SERVERS-HINT is a list of other font servers that mayehalated sets
of fonts (determined by means outside this protocol, typically by the system administrator).
Clients may choose to contact these font servers if the connection is rejected or lost.

The STATUS field indicates whether the server accepted, rejected, or wailtidile
information about the connection. It has one of the following alternate values:

Success 0
Continue 1
Busy 2
Denied 3

If STATUS is Denied, the server has rejected the clenthorization information. If

STATUS is Busythe server has simply decided that it cannot provide fonts to this client at
this time (it may be able to at a later time). In both cases, AUTHORIZATION-INDEX is
set to zero, no authorization-data is returned, and the server closes the connection after
sending the data described so far.

Otherwise the AUTHORIZATION-INDEX is set to the indébeginning with 1) into the
AUTHORIZATION-PROTOCOLS list of the protocol that the server will use for this con-
nection. Ifthe server does not want to usg ahthe gven protocols, this value is set to
zero. ThAAUTHORIZATION-DATA field is used to send back authorization protocol-
dependent data to the client (such as a challenge, authentication of thessejver

If STATUS is Success, the following section of protocol is omitted. OtherwiseAF 3S is
Continue, the server expects more authorization data from the client (i.e. the connection setup is
not finished, so no requests werts may be sent):

->

more-authorization-data: STRINGS

=>

status: {Success, Continue,
Busy, Denied }

more-authorization-data: LISIBYTE

The values in SATUS hare the same meanings as describedrabdhis section of protocol is
repeated until the server either accepts (seAd 8 to Success) or rejects (setABUS to
Denied or Busy) the connection.

Once the connection has been accepted aA@ 3T is Success, an implicit AccessContext is
created for the authorization data and the protocol continues with the following data sent from the
server:
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=>

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

The REMAINING-LENGTH specifies the length in 4-byte units of the remaining data to be
transmitted to the client. The MAXIMUM-REQUEST-LENGTH specifies the largest request size
in 4-byte units that is accepted by the server and mustdzlue of at least 4096. Requests

with a length field larger than this value are ignored and a Length error is returned. The VEN-
DOR string specifies the name of the manufacturer of the font s@iverRELEASE-NUMBER
specifies the particular release of the server in a manufacturer-dependent manner.

After the connection is established and the setup information has been exchanged, the client may
issue ap of requests described below:

NoOp

Errors: Alloc

This request does nothing. It is typically used in respons&ieepAlive event.
ListExtensions
=>

names LISTofSTRINGS

Errors: Alloc

This request returns the names of the extension packages that are supported by the server.
Extension names are case-sewmsitnd are encoded in ISO 8859-1.

QueryExtension
name STRINGS

present BOOL
major-version CARD16
minor-version CARD16
major-opcode CARDS8
first-event CARD8
number-events CARDS8
first-error: CARDS
number-errors CARDS8

Errors: Alloc

This request determines whether or not the extension package specified by NAME
(encoded in ISO 8859-1) is supported by the server and that there is sufficient number of
major opcode,\ent, and error codevalable. If so, then PRESENT is set to True,
MAJOR-VERSION and MINOR-VERSION are set to the respeatiajor and minor ver-

sion numbers of the protocol that the server would prefer; MAJOR-OPCODE is set to the
value to use in extension requests; FIRST-EVENT is set to the value of the first extension-
specific @ent code or zero if the extension does natehany gents; NUMBER-EVENTS

is set to the number of weavents that the vent defines; FIRST-ERROR is set to the value

of the first extension-specific error code or zero if the extension does not dgfirexan

errors; and NUMBER-ERRORS is set to the number of greors the extension defines.
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Otherwise, PRESENT is set to False and the remaining fields are set to zero.

The server is free to return different values to different clients. Therefore, clients must use
this request before issuingyaof the requests in the named extension package or using the
SetEventM ask request this extensiavents. Otherwisea Request error is returned.

ListCatalogues

=>+

pattern. STRING8 max-names CARD32

replies-following-hint CARD32
names LISTofSTRINGS

Errors: Alloc

This request returns a list of at most MAX-NAMES names of collections (called cata-
logues) of fonts that match the specifiédd PERN. Inthe pattern (which is encoded in

ISO 8859-1), the *?’ character (octal 77) matchgssmgle character; the **' character

(octal 52) matches grseries of zero or more characters; and alphabetic characters match
either upperor lowercase. Theeturned NAMES are encoded in ISO 8859-1 and may con-
tain mixed character cases.

If PATTERN is of zero length or MAX-NAMES is equal to zero, one reply containing a
zero-length list of names is returned. This may be used to synchronize the client with the
server.

Servers are free to add or reraaatalogues to the set returned lbigtCatalogues
between aptwo requests. Thisequest is not cumulak; repeated uses are processed in
isolation and do result in an iteration through the list.

To reduce the amount of buffering needed by the seihvetist of names may be split
across seeral reply packets, so long as the namewvaiin the same order that thevould

have gopeared had tlyebeen in a single paek TheREPLIES-FOLLOWING-HINT field

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

SetCatalogues

names LISTofSTRINGS
Errors: Alloc, Name

This request sets the list of catalogues whose fonts should be visible to the client. The
union of the fonts provided by each of the named catalogues forms the set of fonts whose
names match patterns liistFonts, ListFontsWithXInfo, and OpenBitmapFont

requests. Theatalogue names are case-insersignd are encoded in ISO 8859-1. A
zero-length list resets the clientatalogue list to the server-dependent default.

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

GetCatalogues

=>
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names LISTofSTRINGS
Errors: Alloc

This request returns the current list of catalogue hames (encoded in ISO 8859-1) associated
with the client. These catalogues determine the set of fonts that are viditiHonts,
ListFontsWithXInfo, and OpenBitmapFont. A zero-length list indicates the server’s

default set of fonts. Catalogue names are case-insengiti may be returned in mixed

case.

SetEventM ask

exension-opcode CARDS
event-mask EVENTMASK

Errors: EventMask, Request
This request specifies the set of maskabéats that the extension indicated by EXTEN-
SION-OPCODE (or zero for the core) should generate for the client. Event masks are lim-

ited in scope to the extension (or core) for whicly #we defined, so expressing interest in
events from one or more extensions requires multiple uses of this request.

The default eent mask ifSetEventMask has not been called is zero, indicating no interest
in ary maskable gents. Somevents are not maskable and cannot be blocked.

If EXTENSION-OPCODE is not a valid extension opcode previously returned by
QueryExtension or zero, aRequest error is returned. If EVENT-MASK contains wbits
that do not correspond to valideats for the specified extension (or core) EmentM ask
error is returned and the request is ignored.

GetEventM ask
exension-opcode CARDS8

ewvent-mask EVENTMASK
Errors: Request

This request returns the set of maskable ceeete the extension indicated by EXTEN-
SION-OPCODE (or the core if zero) should generate for the client. Non-maskaiie e
are alvays sent to the client.

If EXTENSION-OPCODE is not a valid extension opcode previously returned by
QueryExtension or zero, aRequest error is returned.

CreateAC

ac: ACCESSCONTEXT
authorization-protocols LISTofAUTH

=
status { Success, Continue, Denied }
authorization-index CARDS
authorization-data LISTofBYTE

Errors:1DChoice

This request creates a néwecessContext object within the server containing the specified
authorization data. When thisccessContext is selected by the client using tBetAutho-
rization request, the data may be used by the server to determine whether or not the client
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should be granted access to particular font information.

If STATUS is Denied, the server rejects the cligatithorization information and does not
associate & with ary valid AccessContext. In this case, AUTHORIZATION-INDEX is
set to zero, and zero bytes of AUTHORIZATIOMTA is returned.

Otherwise, AUTHORIZATION-INDEX is set to the ind€beginning with 1) into the
AUTHORIZATION-PROTOCOLS list of the protocol that the server will use for this con-
nection. Ifthe server does not want to usg ahthe gven protocols, this value is set to
zero. TheAUTHORIZATION-DATA field is used to send back authorization protocol-
dependent data to the client (such as a challenge, authentication of thessejver

If STATUS is Continue, the client is expected to continue the request by sending the fol-
lowing protocol and receiving the indicated response from the séfkiex 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 aAd\$TF is Success, the request is complete.

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

FreeAC
ac: ACCESSCONTEXT
Errors: AccessContext, Alloc

This request indicates that the specifi€tidhould no longer be associated with a valid

access conie. If AC is dso the currenfAccessContext (as set by th&etAuthorization

request), an impliciSetAuthorization of None is done to restore tiecessContext

established for the initial connection setup. Operations on fonts that were opened under AC
are not diected. Theclient may reuse the value ofZAn a aibsequenCreateAC request.

If AC isn't associated with anvalid authorization previously created ByeateAC,
AccessContext error is returned.

SetAuthorization
ac: ACCESSCONTEXT
Errors: AccessContext

This request sets theccessContext to be used for subsequent requests (except for
QueryXlInfo, QueryXExtents8, QueryXExtentsl6, QueryXBitmapss,
QueryXBitmapsl6, and CloseFont which are done under theccessContext of the cor-
respondingOpenBitmapFont). An AC of None restores th&ccessContext established
for the initial connection setup.

If AC is reither None nor a value associated with a vAlidessContext previously cre-
ated byCreateAC, an AccessContext error is returned.
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SetResolution
resolutions LISTofRESOLUTION
Errors: Resolution, Alloc

This request provides a hint as to the resolution and preferred point size of the drawing sur-
faces for which the client will be requesting fonts. The server may use this information to

set the RESOLUTION_X and RESOLUTION_Y fields of scalable XLFD font names, to

order sets of names based on their resolutions, and to choose the server-dependent instance
that is used when a partially-specified scalable fontname is opened.

If a zero-length list of RESOLUTIONS iswgin, the server-dependent default value is
restored. Otherwisdf, elements of all of the specified 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 the default res-
olutions are not changed.

GetResolution

=>
resolutions LISTofRESOLUTION
Errors: Alloc

This request returns the current list of default resolutions. If a client has not performed a
SetResolution, a ®erver-dependent default value is returned.

ListFonts
pattern. STRING8 max-names CARD32
=>4+

replies-following-hint CARD32
names LISTOfSTRING8

Errors: Alloc

This request returns a list of at most MAX-NAMES font names that match the specified
PATTERN, according to matching rules of the X Logical Font Descriptiorv€uions [3].

In the pattern (which is encoded in ISO 8859-1) the “?’ character (octal 77) matches any
single character; the **' character (octal 52) matchessaries of zero or more characters;
and alphabetic characters match either uppdowercase. Theeturned NAMES are
encoded in 1ISO 8859-1 and may contain mixed character dagetsnames are not

required to be in XLFD format.

If PATTERN is of zero length or MAX-NAMES is equal to zero, one reply containing a
zero-length list of names is returned. This may be used to synchronize the client with the
server.

Servers are free to add or reradonts to the set returned lhystFonts 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 of buffering needed by the sghetist of names may be split

across seeral reply packets, so long as the namewyauiin the same order that thevould
have gopeared had tlyebeen in a single paek TheREPLIES-FOLLOWING-HINT field
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in all but the last reply contains a posithalue that specifies the number of replies that are
likely, but not required, to foll. In the last replywhich may contain zero or more names,
this field is set to zero.

ListFontswWithXInfo

=>+

pattern. STRINGS8
max-names CARD32

replies-following-hint CARD32
info: XFONTINFO
name STRINGS8

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 ay, a final reply containing a zero-length NAME and no INFO is sent.

The REPLIES-FOLLOWING-HINT field in all but the last reply contains a pesi@lue
that specifies the number of replies that are likelynot required, to foll. In the last
reply, this field is set to zero.

If PATTERN is of zero length or if MAX-NAMES is equal to zero, only the final reply con-
taining a zero-length NAME and no INFO is returned. This may be used to synchronize
the client with the server.

OpenBitmapFont

fontid: FONTID

pattern. STRINGS

format-mask BITMAPFORMATMASK
format-hint BITMAPFORMAT

otherid: FONTID or None
otherid-validc BOOL
cachable BOOL

Errors:IDChoice, Name, Format, AccessContext, Alloc

This request looks for a server-dependent choice of the font names that match the specified
PATTERN according to the rules described fostFonts. If no matches are found, a

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

Permission to access the font is determined by the server according the licensing policy
used for this font. The server may use the clgeattrent AccessContext (as set by the

most recenBSetAuthorization request or the original connection setup) to determine any
client-specific sets of permissions. After the font has been opened, the client is allowed to
specify a newAccessContext with SetAuthorization or release théccessContext using
FreeAC. QueryXInfo, QueryXExtents8, QueryXExtentsl6, QueryXBitmaps8,
QueryXBitmapsl6, CloseFont requests on this FONTID are performed according to per-
missions granted at the time of tB@enBitmapFont request.

If the server is willing and able to detect that the client has already opened the font
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successfully (possibly under a different name), the OTHERID field may be set to one of the
identifiers previously used to open the font. The OTHERID-VALID field indicates whether
or not OTHERID is still associated with an open font: if it is True, the client may use OTH-
ERID as an alternat © FONTID. Otherwisejf OTHERID-VALID is False, OTHERID

is no longer open but has not been reused by a subsdégperBitmapFont request.

If OTHERID is set to None, then OTHERID-VALID should be set to False.

The FORMA-MASK indicates which fields in FORMRHINT the client is likely to use
in subsequenGetXBitmaps8 and GetXBitmapsl6 requests. Seers may wish to use
this information to precompute certain values.

If CACHABLE is set to True, the client may cache the font (so that redundant opens of the
same font may bevaided) and use it with alccessContexts during the life of the client
without violating the fons licensing polig. This flag is typically set whemer a font is
unlicensed or is licensed on a per-display basis. If CACHABLE is False, the client should
reopen the font for eachccessContext.

The server is permitted to add to or redrom the set of fonts returned hystFonts

between aptwo requests, though mechanisms outside the protocol. Therefore, it is possi-
ble for this request (which is atomic) to return a different font than would result from sepa-
rate aL istFonts 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 returned. If no font isvailable that matches the specifietdTHERN, a

Name error is returned. If the font is present but the client is not permitted access, an
AccessContext error is returned. If FORMAMASK has ai unspecified bits set or if any

of the fields in FORMA-HINT 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 gmopen fonts, &ont error is returned.

QueryXExtents8

fontid: FONTID
range. BOOL
chars: STRINGS8

exents LISTofXCHARINFO

Errors: Font, Range, Alloc
This request is equalent to Quer yX Extentsl6 except that it uses 1-byte character codes.
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QueryXExtentsl6

fontid: FONTID
range: BOOL
chars: LISTofCHAR2B

extents LISTofXCHARINFO
Errors: Font, Range, Alloc

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

If RANGE is True, each succeeding pair of elements in CHARS is treated as a range of
characters for which extents should be returned. If 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 the font's
XFONTINFO.CHAR-RANGE. Ifary of the resulting character ranges angliia, a

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

If RANGE is False, then CHARS specifies the set of character codes for which extents are
returned. IfICHARS is of zero length, then a zero-length list of extents is returned.

The extents for each character code in the resulting set (which may contain duplicates) are
returned in the order in which the character codes appear in the set. At least 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 returnedlblank, zero-width character can be encoded with non-
zero but equal left and right bearings.

If FONTID is not associated with wopen fonts, &ont error is returned. If RANGE is
True and CHARS containsyaimvdid ranges, e&Range error 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 QueryXBitmapsl6 except that it uses 1-byte character codes.
QueryXBitmapsl6

fontid: FONTID

range BOOL

chars: LISTofCHAR2B
format BITMAPFORMAT

22



=>+

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 specified 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 returned. If CHARS 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 the font's
XFONTINFO.CHAR-RANGE. Ifary of the resulting character ranges anelial, a

Range error is returned. Otherwise, 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 specifies 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 returned. Otherwise,
the resulting character ranges are concatenated in the orelebgiCHARS to produce a
set of character codes for which bitmaps are returned.

The server 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 obtainedrali®parti-

tioned into an implementation-dependent number of ordered, velajaping subsets con-
taining runs of one or more consevattharacters. Thglobal ordering of characters must
be maintained such that concatenating the subsets in order thatetieeproduced yields

the original set.A reply is generated for each subset, in the order that it was produced.

For each character in a subset, an image of that chasagtgsh is described by a rectan-
gle of bits corresponding to the pixels specified by FORMWAGE-RECT. Within the
image, set and clear bits represent inked and non-inked pixels, regpecti

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 specified by FORMBCANLINE-PAD. Thescanline is then

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

each unit are then arranged such that the left-most pixel is stored in the most- or least-sig-
nificant bit, according to FORMRBIT-ORDER-MSB. Thébytes of each unit are then
arranged such that the most- or least-significant byte, according to FOB¥IFE-
ORDER-MSB, is transmitted first. Finallihe units are arranged such that the left-most is
transmitted first and the right-most is transmitted last.

The individual images within a subset are then concatenated in a server-dependent order to
form the BITMAPS data of the replyf a glyph image is duplicated within a repthe

server is free to return fewer (but at least one) copies of the image. If a character is not
encoded within the font, a zero-length bitmap is substituted for this charBatdr glyph

image must begin at a bit position that is a multiple of the FORSBANLINE-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 subset. Each entry specifies the start-
ing location in bytes and size in bytes of the corresponding glyph image in the BITMAPS
data of that reply (i.e. an offset may not refer to data in another reply).

The REPLIES-FOLLOWING-HINT field in all but the last reply contains a peasi@lue
that specifies the number of replies that are likelynot required, to foll. In the last
reply, which may contain data for zero or more characters, this field is set to zero.

If FONTID is not associated with gmopen fonts, a Font error is returned. If RANGE is
True and CHARS containsyamvdid ranges, a Range error is returned. If FORMA
invalid, a Format error is returned.

CloseFont
fontid: FONTID
Errors: Font, Alloc

This request indicates that the specified FONTID should no longer be associated with an
open font. The server is free to releasg d@dient-specific storage or licenses allocated for
the font. The client may reuse the value of FONTID in a subseqeaiBitmapFont

request.

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

When a connection is closedChoseFont is done on all fonts that are open on the connec-
tion. Inaddition, the server is free to releasg stnrage 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 the following fields:

type CARDS value of 1
error-code CARDS8
sequence-numbeliCARD16
length. CARD32
timestamp TIMESTAMP
major-opcode CARDS8
minor-opcode CARDS8
data-or-unused CARD16

The TYPE field has a value of one. The ERROR-CODE field specifies which error occurred.
Core errors codes are in the range 0 through 127, extension error codes are in the range 128
through 255. The SEQUENCE-NUMBER field contains the least significant 16 bits of the
sequence number of the request that caused the @@LENGTH field specifies the length of

the error packet in 4-byte units and musteha \alue of at least 4. The TIMESTAMP specifies

the server time when the error occurred. The MAJOR-OPCODE and MINOR-OPCODE (zero
for core requests) fields specify the type of request that generated thelbe@ATA-OR-

UNUSED field may be used for 16 bits of error-specific information. If LENGTH is greater than
four, these fields are followed by (LENGTH - 4) * 4 bytes of extra data.

The following errors are defined for the core protocol:
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Request
data-or-unused CARD16 unused

This error is generated byyarequest that has an unknown combination of major and
minor request numbers, or byyagxtension request that is issued befox@ueer yExten-
sion of that extension.

Format

data-or-unused CARD16 unused
format BITMAPFORMAT bad format value

This error is generated by the use of amlid BITMAPFORMAT in the OpenBitmap-
Font, QueryXBitmaps8, and QueryXBitmapsl6 requests. Theaue that caused the
error is included as extra data.

Font

data-or-unused CARD16 unused
fontid: FONTID badfont identifier

This error is generated by avaid FONTID in the QueryXIinfo, QueryXExtents8,
QueryXExtentsl6, QueryXBitmaps8, QueryXBitmapsl6, and CloseFont requests.
The value that caused the error is included as extra data.

Range
data-or-unused CARD16  unused
range RANGE badrange

This error is generated by avitid RANGE in theQueryXExtents8, QueryXEx-
tentsl6, QueryXBitmaps8, QueryXBitmapsl6 requests. Thealue that caused the error
is included as extra data.

EventM ask

data-or-unused 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 as extra data.

AccessContext

data-or-unused CARD16  unused
ac:. ACCESSCONTEXT unacceptekiccessContext

This error is generated by avatid ACCESSCONTEXT in thd-reeAC or SetAuthoriza-
tion request or by a®@penBitmapFont request performed without sufficient authoriza-
tion. Inthe first two cases, the ACCESSCONTEXT of the errant request is returned as
extra data. In the third case, the current ACCESSCONTEXT is returned as extra data.

I DChoice

data-or-unused CARD16 unused
id: ID bad identifier

This error is generated by amvitid or already associated ACCESSCONTEXT identifier in
a CreateAC request or FONTID identifier in a@penBitmapFont request. Theaue
that caused the error is included as extra data.

Name
data-or-unused 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 iBetCatalogues request.

Resolution
data-or-unused 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 aalith RESOLUTION structure in &etResolu-
tion request. Thealue that caused the error is included in tiIR-OR-UNUSED field
and as extra data.

Alloc
data-or-unused CARD16 unused

This error is generated byyarequest for which the server lacks sufficient resources (espe-
cially memory).

Length

data-or-unused CARD16 unused
length. CARD32 badength value

This error is generated byyarequest that has a length field greater than (MAXIMUM-
REQUEST-LENGTH * 4) bytes. The value that caused the error is included as extra data.

Implementation
data-or-unused CARD16 unused

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

Additional errors may be defined by extensions.

4.4. Events

Events may be generated in response to requests or at thessiseesgtion after the initial con-
nection setup information has beewlganged. Eachvent is at least 12 bytes long and contains
the following fields:

type CARD8  value of 2
ewent-code CARDS
sequence-numbeliCARD16
length CARD32
timestamp TIMESTAMP

The TYPE field contains the value 2. The EVENT-CODE field specifies the number géthe e

and is in the range 0-127 for cone=ets or the range 128-255 fortensions. Th&EQUENCE-
NUMBER field specifies the least significant 16 bits of the sequence number of the last request to
have keen processed by the servéhe LENGTH field specifies the number of 4-byte units in

this event packet and mustvablys hare a \alue of at least 3. The TIMESTAMP field specifies the
server time when thevent occurred. If LENGTH is greater than three, these fields are followed

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

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

argN: typeN

Description

If an event does not provide grextra arguments, thargl...argN lines are omitted from the
description.

The core X Font Service protocol defines the followinenes:
KeepAlive
This unsolicited, nonmaskableeat may be sent by the server to verify that the connection

has not been broken (for transports that do not provide this information). Clients should
acknowledge receipt of this request by sendingraquest (such asoOp).

CatalogueL istNotify

added BOOL
deleted BOOL

This event is sent to clients that YaincludedCataloguel issChangeM ask in their core
event mask whener the list of catalogues that areadable has changed. The ADDED
field is True if ngv catalogues hae been added to the seryetherwise it is Rlse. The
DELETED field is True if ap existing catalogues la keen remwued from the serveroth-
erwise it is False.

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 provided by the currently selected catalogues has
changed. Th&DDED field is True if nes fonts hae been added to grof the catalogues
currently used by the client, otherwise it @$e. TheDELETED field is True if ap exist-
ing fonts hae been remwed from ary of catalogues used by the client, otherwise it is
Fdse.

Additional events may be defined by extensions.

5. Protocol Encoding

Numbers that are prefixed with “#dre 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 field, CONTENTS is
the name of the type as/gn in Section 4 or the value if this field contains a constant, and NAME
is a description of this field.

Objects containing counted lists use a lowercase single-letter variable (whose scope is limited to
the request, replevent, 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 prefix “ld8T

Unused bytes (whose value is undefined) willha lank CONTENTS field and a NAME field

of “unused’. Zeroedbytes (whose value must be zero) wilVaa hank CONTENTS field and a
NAME field 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. Data Types
ACCESSCONTEXT

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

but none of the following bits set:

#xe0000000 zero

ALTERNATESERVER

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 following bits:

#x00000001 ByteOrderMSB
#x00000002 BitOrderMSB
#x00000000 ImageRectMin
#x00000004 ImageRectMaxéh
#x00000008 ImageRectMax
#x00000000 Scanlineiel8
#x00000100 Scanlineld16
#x00000200 Scanlingié32
#x00000300 Scanlineid64
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#x00000000 ScanlineUnit8

#x00001000 ScanlineUnit16
#x00002000 ScanlineUnit32
#x00003000 ScanlineUnit64

except for the following bits which must be zero:

#xffff ccfO zero
and the following of which at most one bit may be set:
#x0000000c amost one bit can be set

BITMAPFORMATMASK

4 CARD32 \alue, mask of the following bits:
#x00000001 ByteOrderMask
#x00000002 BitOrderMask
#x00000004 ImageRectMask
#x00000008 ScanlingldMask
#x00000010 ScanlineUnitMask

except for the following bits which must be zero:

#xffffff e zero
BOOL
1 BOOL booleanpne of the following values:
0 False
1 True
BYTE

1 BYTE unsignedbyte of data

CARDS8
1 CARD8  8-bitunsigned integer

CARD16
2 CARD16 16-bitunsigned integer

CARD32
4 CARD32 32-bitunsigned integer

CHAR2B
1 CARD8  bytel
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1 CARD8  byte2

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

#00000001 CatalogueListChangeMask
#00000002 BntListChangeMask

but none of the following bits set:
HITTH C

extensions define their own sets of bits

FONTID

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

o hiiniii
but none of the following bits set:
#xe0000000 zero

INT8
1 INT8 8-bitsigned integer

INT16
2 INT16 16-bitsigned integer

INT32
4 INT32 32-bitsigned integer

OFFSET32
4 CARD32 position(or integer value)
4 CARD32 length

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

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

PROPOFFSET
8 OFFSET32 name data block
8 OFFSET32 @lue in data block
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1 CARDS type,one of the following values:

0 String
1 Unsigned
2 Sgned
3 zero
RANGE

2 CHAR2B minimumcharacter code
2 CHAR2B maximumcharacter code

RESOLUTION

2 CARD16 xresolution in pixels per inch
2 CARD16 yresolution in pixels per inch
2 CARD16 pointsize in decipoints

STRNAME

1 n length of name
n STRING8 name

STRINGS8
n LISTofBYTE arrayof 8-bit character values

TIMESTAMP

4 CARD32 millisecondsince server time origin

XCHARINFO

2 INT16 leftbearing
2 INT16 rightbearing
2 INT16 width

2 INT16 ascent

2 INT16 descent

2 CARD16 attributes

XFONTINFO
4 CARD32 flags,union of the following bits:

#x00000001  AllCharactersExist
#x00000002 InkInside
#x00000004  HorizontalQarlap

but none of the following bits set:
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#xfffffff 8  zero
4 RANGE rangeof characters in font
1 CARDS drawing direction
0 LeftToRight
1 RightToLeft
1 unused
2 CHAR2B defult character
12 XCHARINFO  minimum bounds
12 XCHARINFO  maximum bounds
2 INT16 fontascent
2 INT16 fontdescent
n PROPINFO propertydata
5.2. Requests

open connection

1 BYTE byteorder one of the values:
#x42 MostSignificant Byte first
#x6¢C LeasSignificant Byte first
1 CARDS numberf auth in auth-data
2 2 dient-major-protocol-version
2 0 dient-minor-protocol-version
2 a4 lengthof auth-data
a LISTofAUTH auth-data
=>
2 CARD16 status
0 Success
1 Continue
2 Busy
3 Denied
2 2 major version
2 0 minor version
1 CARDS8 numberof alternate-servers-hint
1 CARDS8 authorization-inde
2 a4 lengthof alternate-servers-hint
2 (d+q)/4 lengthof authorization-data
a LISTOfALTERNATESER/ER alternate-semrs-hint
d LISTofBYTE authorization-data
q unused, g=pad(d)

If STATUS is Busy or Denied, the protocol stops and the connection is closedATIUSTis

Continue, the client is expected to respond with additional data, to which the server responds with
a rew gatus value and more data. This dialog continues until the status is set to Success, or until
the server sets ATUS to Busy or Denied and closes the connection:

->
4 1+(d+q)4
d  LISTOfBYTE

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

d LISTofBYTE

unused, g=pad(d)

length

status

Success

Continue

Busy

Denied

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

When SRTUS is Success, the protocol resumes with the following sent by the server:

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

4 CARD32
\% STRINGS8
w

lengthof rest of data
maximum-request-length
length of vendor string
release-number
vendor-string

unused, w=pad(v)

Once the connection has been established, the client may send the following requests:

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
STRINGS

[l | e e B \O R R ]

major-opcode
unused
length

major-opcode
unused
length

type reply
numberf 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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BOOL
CARD16

CARD16
CARD16
CARDS8
CARDS8
CARDS8
CARDS8
CARDS

WRRPRRPRREPEPNNANPR

ListCatalogues

1 3

1

2 3+(n+p)/4
4 CARD32
2 n

2

n STRINGS8
p

=>+

1 0

1

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

SetCatalogues

1 4

1 CARDS

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

GetCatalogues

1 5

1

2 1

=>

1 0

1 CARDS8

2 CARD16

present
sequence-number
length
majorversion
minorversion
majoropcode
first-event
numberevents
first-error
numbererrors
unused

major-opcode
unused

length
max-names
length of pattern
unused

pattern

unused, p=pad(n)

type reply

unused

sequence-number

length

replies-folleving-hint
numbeof 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
seguence-number



4 2+(n+p)/4
n LISTofSTRNAME

SetEventM ask

1 6
1 CARDS8

2 2

4 EVENTMASK

GetEventM ask

1 7
1 CARDS8
2 1

0

3

1
1
2 CARD16
4
4 EVENTMASK

Q
8
2
O

8

CARDS8

2+al4
ACCESSCONTEXT
LISTofAUTH

0

CARDS8
CARD16
3+(d+q)/4
CARD16
0

N-bNI—‘HUQJ-bI\JHH

1
2
3
2
d LISTofBYTE

q

length
catalogue-names
unused, p=pad(n)

major-opcode
extension-opcode
length
event-mask

major-opcode
extension-opcode
length

type reply

unused
sequence-number
length

event-mask

major-opcode
numberof authorization-protocols
length
ac
authorization-protocols

type reply
authorization-inde
sequence-number
length

status

Success

Continue

Busy

Denied

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

If STATUS is Continue, the client is expected to respond with additional data, to which the server
responds with a mestatus value and more data. This dialog continues until the status is set to
Success, Busyr Denied at which point the request is finished.

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

\Y

2+(d+q)/4
CARD16
0

NDd IO O b

1
2
3

2
d LISTofBYTE

q

FreeAC

1 9

1

2 2

4 ACCESSCONTEXT

SetAuthorization

1 10

1

2 2

4 ACCESSCONTEXT
SetResolution

1 11

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
p

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

length

status

uccess

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
sequence-number
length

resolutions

p=pad(6*n)
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ListFonts
13
3+(n+p)/4

CARD32
n

STRINGS8

0

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

'Oth-le—‘HU'GSI\JI\J-bNI—\I—‘
+

ListFontswWithXInfo
14

3+(n+p)/4
CARD32
n

STRINGS8

0

n

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

T S TABADNPFRPPFPIITT SNNANRERPR

=>(last in series)
0
0
CARD16
2

ANR R

OpenBitmapFont
1 15

LISTofSTRNAME

>+(except for last in series)

major-opcode
unused

length
max-names
length of pattern
unused

pattern

unused, p=pad(n)

type reply

unused
sequence-number
length
replies-follaving-hint
numbeof 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

OOI—‘-b-bNHI—\U'OD-b-h-hNH

QueryXinfo

2+f/4

1

1

2 CARD16
4

f XFONTINFO
p

QueryXExtents8

17

BOOL
3+(n+p)/4
FONTID
n
STRING8

0

CARD16

3+3*n

n

2*n  LISTofXCHARINFO

I—‘-b-bNHI—‘U'OD-thI—‘H

QueryXExtentsl6

unused

length

fontid
format-mask
format

pattern

unused, p=pad(n)

type reply
otherid-alid
sequence-number
length

otherid

cachable

unused

major-opcode
unused
length

fontid

type reply

unused
sequence-number
length

fontinfo

unused, p=pad(f)

major-opcode

range

length

fontid

rumber chars entries
chars

unused, p=pad(n)

type reply

unused
sequence-number
length

rumber of extents
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

PABRNRFPRFRPITTNABAEANREPR

QueryXBitmaps8

19

BOOL

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

STRINGS

1S5S AR PANEFE P

0

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

ORrBAADMBIANRELPE

© 3

QueryXBitmapsl6

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

*n  LISTofCHAR2B

RPITNRARRMANR PR

major-opcode

range

length

fontid

rumber chars entries
chars

unused, p=pad(2*n)

type reply

unused
sequence-number
length

rumber of extents
extents

major-opcode

range

length

fontid

format

rumber of chars entries
chars

unused, p=pad(n)

type reply

unused

sequence-number

length

replies-folleving-hint

rumber of offsets

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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[0 I N S L S

© 3

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

n

m
LISTofOFFSET32
LISTofBYTE

CloseFont

5.3.

21

2
FONTID

Errors

Py
£
R

NFRPRDMIMNNRE PR

1

0

CARD16

4
TIMESTAMP
CARDS
CARDS8

Format

ANRPRPDMDIMNRR

Yy
o
>
—

ANPR PR

1

1

CARD16

5
TIMESTAMP
CARDS8
CARDS8

BITMAPFORMAT

CARD16

unused
sequence-number
length
replies-follaving-hint
rumber of offsets

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

ype error

Format
sequence-number
length

timestamp
majoropcode
minoropcode
unused
bad-format

type error

Font
sequence-number
length
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ANRFPPFP DS

TIMESTAMP
CARDS8
CARDS8

FONTID

Py
5
«Q
¢}

ANRPRPDMDIMNRPR

1

3

CARD16

5
TIMESTAMP
CARDS8
CARDS8

RANGE

EventM ask

ANRPRPDMDIMNRR

1

4

CARD16

5
TIMESTAMP
CARDS
CARDS

EVENTMASK

AccessContext

ANRPERPDMIANRR

1

5

CARD16

5
TIMESTAMP
CARDS
CARDS8

ACCESSCONTEXT

IDChoice

ANPR R

1
6
CARD16
5

timestamp
majoropcode
minoropcode
unused
bad-fontid

type error

Range
seguence-number
length

timestamp
majoropcode
minoropcode
unused

bad-range

type error
BventMask
sequence-number
length

timestamp
majoropcode
minoropcode
unused
event-mask

type error
AccessContext
sequence-number
length
timestamp
majoropcode
minoropcode
unused
acces®ntext

type error
IDChoice
sequence-number
length
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TIMESTAMP
CARDS8
CARDS8

ANRFPPFP DS

FONTID

:

1

7

CARD16

4
TIMESTAMP
CARDS
CARDS8

NRPRDMDIMNRPR

Resolution

1

8

CARD16

5
TIMESTAMP
CARDS
CARDS8
RESOLUTION

ORRPRDMIAMNRR

>
Q
o

1

9

CARD16

4
TIMESTAMP
CARDS8
CARDS8

NRPRDMIMNNPR PR

1

1 10

2 CARD16

4 5

4 TIMESTAMP
1 CARDS8

1 CARDS8

timestamp
majoropcode
minoropcode
unused
bad-fontid

type error

Name
seguence-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
seguence-number
length

timestamp
majoropcode
minoropcode
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2 unused
4 CARD32 bad-length

Implementation

1 1 ype error

1 1 Implementation

2 CARD16 sequence-number
4 4 length

4 TIMESTAMP timestamp

1 CARDS majoropcode

1 CARDS8 minoropcode

2 unused

5.4. Events

KeepAlive

1 2 ype event

1 0 e/ent KeepAlve

2 CARD16 sequence-number
4 3 length

4  TIMESTAMP timestamp

CatalogueL istNotify

1 2 ype erent

1 1 event CataloguelListNotify
2 CARD16 sequence-number

4 4 length

4 TIMESTAMP timestamp

1 BOOL added

1 BOOL deleted

2 unused

FontListNotify

1 2 type event

1 2 event FontListNotify
2 CARD16 sequence-number
4 4 length

4 TIMESTAMP timestamp

1 BOOL added

1 BOOL deleted

2 unused
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Appendix A

Suggested Licensing Policies

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 refuseamneonnections at astime.

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

a. Norestrictions - anyone may accesy fonts. Theserver neither refusesyaoonnections
nor generates AccessContext errors ognfants. r environments without specially-
licensed fonts, this is sufficient.

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

C. Peruser - 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)se - only a certain number of clients may usevangiont at ag one time.
Additional clients would recee AccessContext errors if thettempt to open the font.
This is only effectie if the initial clients keep the font open for the entire time that it is
being used (een if all of the data has been transmitted and is being cached).

e. Postag®leter - a particular font may only be accessed a limited number of times before its
license must be remed. Eachime 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

I mplementation Suggestions

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

a.

Theinitial connection information returned by the font server contains the names of other
font servers that may be used as substitudefont server may refuse to accept a connec-
tion, indicating that the client should try one of the alteveatnstead.

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. Suchmplementations are encouraged to use shared memory so that in-
memory font databases can be shared.

Onoperating systems that support passing stream file descriptors between processes, coop-
erating font servers could collect connections in a single process when therme aoa-fe
nections and spread them amongesa 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 (seg bélitdlling
of ECONNREFUSED in XConnDis.c).
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