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1. Introduction

The management of fonts in large, heterogeneous environments is one of the hardest aspects of
using the X Windw System.* Multipleformats and the lack of a consistent mechanism for
exporting font data to all displays on a networkverdg 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 additienfe@hnologies, such as dynamically
generating bitmaps from scaled or outline fonts, can be provided to all displays transp&oently
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 transmitiesl 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 displa§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 addressafisplays 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 requing etmanges to the core X protocol or toyappli-
cations. D 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 twvards the X Winda 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 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.
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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 time (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 necé&isagythese names do occur in

the protocol, clients and servers should support at least the applicable formats descnbed 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-imsddstnet 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
cornventions outlined in Section 2 of the core X Wimd8ystem protocol [1]:
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. 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 typesetyheill 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{ Bkim: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 Creatéfequest 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 preseerthe integrity of font licensing being performed by the font secase

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. Otherfont clients may be doing work on behalf of a number of different users
over time (for example, print spoolers).

AccessContexts must be created (wit@reateAC) and switched among (witBetAutho-
rization) to represent all of these “font usengroperly.

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

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
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CreateAC request.

BITMAPFORMAT:

CARD32 containing the following fields defined by the sets of values @rther below
[

byte-ordermsb: 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@taer 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)
ImageRectMax\With  (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:
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left: XCHARINFO.LBEARING
right: XCHARINFO.RBEARING
top: XCHARINFO.ASCENT

bottom: XCHARINFO.DESCENT

ImageRectM axWidth- This refers to the scanlines between the glypécent and
descent, padded on the left to the minimum left-bearing (or O, whcisdess) 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 M#xWAIl 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: max(XFONTINFO.FONT-ASCENT,
XFONTINFO.MAX-BOUNDS.ASCENT)

bottom: maxXXFONTINFO.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 (2<< 8)
ScanlineRd64 (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.
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Use of an imalid 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 (1< 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, resplyoti This data 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 setvehes. Thefollowing bits are defined forvent
masks specified for the core protocol (i.e. an EXTENSION-OPCODE of z&etHvent-
Mask and GetEventMask requests):

CatalogueListChangeMask €k 0)
FontListChangeMask (¥<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
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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&stenBitmapFont 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 cheat 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: CARD32

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

PROPINFO: [offsets: LISDfPROPOFFSET,
data: LISBIBYTE ]

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
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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 iraid.

RESOLUTION: [x-resolution: CARD16,
y-resolution: CARD16,
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: LISTofCARD8

This is a counted list of 1-byte character codes, typically encoded in ISO 8856hhr-
acter code “c’is equivalent to a CHARZ2B structure whose BYTEL is zero and whose
BYTE2 is “c”.

TIMESTAMP:  CARD32

This is the number of milliseconds thavhgassed since a servelependent origin. It is
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 charactemhe first five values represent directed distances
in a coordinate system whose origin is aligned with the lower-left edge of the left-most
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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 “escapement ddirg’
distance includes grnwhitespace 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,
drawving-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<<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 notba
encoded glyphs.

10
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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 glypscapement point. If this bit is
clear there may be glyphs whose ink extends outside this rectangle.

HorizontalOverlap
If this bit is set, the tewink 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
ovelap.

The DRAWING-DIRECTION field contains a hint indicating whether most of the character
metrics hae a sitive (or “LeftToRight”) logical width or a ngaive (* RightTolLeft")
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 thatdgyphs encoded in this font. All fonts mustead least

one encoded glyph (in which case the MIN-CHAR and MAX-CHAR are equal), but are not
required to hee 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, redpecti

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 desigifagical 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@nd erents. 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 &vo requests, but requests must be processed
atomically Each request packet is at least 4 bytes long and contains the following fields:

11
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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 greor

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 ka MAJOR-OPCODE values between 0 and 127, inetusExtension 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 abe ae followed by (LENGTH - 2) * 4 bytes of additional data.

Requests that ke replies are described using the following syntax:

12
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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 “=5s 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 withouwt @msponse.

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 shouldré® 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-protocolarsion: CARD16

server-minor-protocol-ersion: CARD16

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

LISBfALTERNATESERVER

CARDS

LISSIBYTE

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 highest version should be returned. Otherwise, if the client has requested a lower
version than is supported by the serike serves lowest version should be returned. Itis

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

The ALTERNATE-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 wasiltidile
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 centhorization 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 given 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 Success, the following section of protocol is omitted. OtherwiseAF 35 is
Continue, the server expects more authorization data from the client (i.e. the connection setup is
not finished, so no requests oe@s may be sent):

->

more-authorization-data: STRINGS

=>

status: {Success, Continue,
Busy, Denied }

more-authorization-data: LISIBYTE

The values in SATUS havre the same meanings as describedrabdhis section of protocol is
repeated until the server either accepts (seAd 8F 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 sitveRELEASE-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 ag of requests described below:

NoOp

Errors: Alloc

This request does nothing. It is typically used in responseieepAlive 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 STRINGS8

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 respeeatiajor 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 weevents 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 dgfirenan

errors; and NUMBER-ERRORS is set to the number of éreors 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 extensianérents. Otherwisea Request error is returned.

ListCatalogues

=>4+

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 specifidd@ PERN. Inthe pattern (which is encoded in

ISO 8859-1), the ‘?’ character (octal 77) matchgssaigle 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 IbigtCatalogues
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 sgthetist of names may be split
across seeral reply packets, so long as the namewsauiin the same order that thevould

have gppeared 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 LISTofSTRINGS8
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 linstFonts, ListFontsWithXInfo, and OpenBitmapFont

requests. Theatalogue names are case-inseresignd 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 names (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-insenaiti may be returned in mixed

case.

SetEventM ask

exension-opcode CARDS8
ewent-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 #re 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 yabits
that do not correspond to valideats for the specified extension (or core) EmentM ask
error is returned and the request is ignored.

GetEventMask
extension-opcode CARDS8

event-mask EVENTMASK
Errors: Request

This request returns the set of maskable cosate the extension indicated by EXTEN-
SION-OPCODE (or the core if zero) should generate for the client. Non-maskeile 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 CARDS8
authorization-data LISTofBYTE

Errors:1DChoice

This request creates a névecessContext 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 given 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 thesgejver

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 aA@ 3T 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 specifigti hould no longer be associated with a valid

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 setup. Operations on fonts that were opened under AC
are not diected. Theclient may reuse the value ofZAn a saibsequenCreateAC 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
QueryXinfo, 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 poi