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1 1.Notation and Terminology

1 | 1.1.Notational Conventions

2 This section describes the use of font and style in this document.
‘ Fonl¢ and Style Description Examples
Courier Definition of functions, opvp_result t opvpClosePrinter (
structures, enumerations and opvp_dc_t printerContext);
constants.

typedef struct opvp point {
opvp fix t x, y;
} opvp_point t;

#define OPVP_ OK 0
Function parameters . printerContext
Source code examples. #ifndef OPVP H

#define OPVP H

Italic Coordinate values (x, y) (x0, y0)

1 1.2.Conformance Terminology

2 In this document, capitalized terms, such as: MUST, MUST NOT, REQUIRED, SHOULD, SHOULD NOT, MAY, and
3 | OPTIONAL, are intended to be interpreted as described in [RFC2119].-
4
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2.Introduction

2.1.Driver and Caller

This specification defines an Application Program Interface (API) which is used in the printing environment offered by
OpenPrinting. In this document, the word “printer driver” or “driver” refers to a software library. The dBriver translates
document data generated by application programs into_a printer command data stream which is consumed by a printer.

This specification aims to make an abstraction interface for graphics drawing functions which are supported by printer
languages and offers them as API to make available to use them without knowledges of each printer model drawing functions
and languages.

This specification covers ink jet printers which handle only raster data as well as high-end laser printers which have high-level
graphics functions. Especially, to improve printing performance of high-end laser printers, this specification covers generic API
for high level-graphics drawing functions. This specification covers black and white as well as full color printers.

The word “caller” is a program which calls a driver via the API defined in this specification. For example, open source renderer
Ghostscript, Xpdf, and X Print Server can be a caller if it calls a driver via the API. However, the API are independent of
particular renderer, printer driver based on this specification does not depend on any specific type of renderer.

2.2.Loading and Calling Printer Driver

This document specifies several APIs for printer drivers that are provided as static or dynamic libraries. However linking
method to the library is prepared by each operating system, therefore, this document does not specify the driver linking method.

Printer driver which is loaded and linked to caller has the same memory space of the caller. On the other hand, printer driver
which is loaded into a separated memory space from caller and executed as a different server process from the caller, the caller
communicates with the driver via RPC call. In this case, the server process may link the printer driver library and call it via
APIs specified in this document, and the caller does not link the driver, but may communicate with the server process via RPC
call. This document does not specify the RPC specification between the caller and the server process, and RPC specification
should be defined in another document.

Printing data stream which is generated by printer driver during each drawing API calls is written into the file descriptor given
by opvpOpenPrinter () function call. Printer driver does not need to generate each printing data stream during each API
call, rather than driver may generate printing data stream during particular API call, or may generate whole printing data stream
at opvpEndPage () function call. Caller MUST receive whole the printing data stream properly from driver at any time
between opvpOpenPrinter () and opvpClosePrinter () function calls.

2.3.Printer Driver Database

Printer driver name and its model name are managed by driver data base. The driver data base should be supplied in UPDF
and/or PPD format.

2.4 Notes about Function Parameters

Data area allocated by caller and given by a pointer argument for each API is possibly referred by printer driver at any time
during the process of each page. Therefore, caller MUST keep the data area during each page processing and release the data
area after opvpEndPage () function call.

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0 7
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3.1.Coordinate System

The origin of the coordinate system aswhieh+s defined and used in this
deenmentspecification is the physical upper left corner of -the -media
handled by aeaeh device. Fhe-_Units of the coordinate system isare based
on eaehthe device resolution. _Positive direction on the x--axis is from the
origin towards the right direetion-enside of the media, and positive direction
on the y--axis is from the origin towards the tewer-direetion-onbottom of the
media.

FThe type of the coordinate value is a singgned fixed point 32 bits value,
where the integer part usestakes 24 bits and the fractional partdeeimal-takes-
8 bits._The type name is opvp fix ti.

Coordinate values x and y define eaehthe horizontal and vertical distance
from the origin to thea point on the media. Fhe A point whieh-has-thewith
integer coordinate values x and y is on the intersection of the coordinate
system grid;-and-p. Physical device pixels are assumed to be printed on the
intersections of the grid (Grid Intersection Model). The relation between
coordinate grids and device pixels areis shown in the right-dewn-bottom
figure on the right.

3.2.0bjects

EThe following kinds of graphics objects are handled in this document::
. Paths
*  Bitmap Images
. Scan_Llines
*  Raster Image

N3 N3
° N S
7INo 2N o S

3.Graphic Model

©,0) x

Printable Area

A pixel placed on
position (x, y)

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0 8
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3.3.Graphics State Object

For each printer, a pPrinter driver fereachprinte-MUST maintain_a “Graphics State Object” which contains properties and
drawing attributes used for drawing graphics for eaeka printer. When callinger-ealls a printer driver, the caller can specify only
one Graphics State Object to the driver. However, caller and driver MAY keepmaintain multiple Graphics State Objects to
control muttiptedifferent printers, and even ean-save and restore the properties and drawing attributes of each Graphics State
Object byusing the opvpSaveGS () and opvpRestoreGS () functions.

GA graphics State Object MUST keepprovide the following properties and drawing attributes. Fereach-properties-and-drawing-
attributes; Please refer to the description of the related functions for more details on the properties and drawing attributes.

CTM opvpResetCTM () , opvpSetCTM (), opvpGetCTM()

Path opvpNewPath (), opvpEndPath (), opvpStrokePath(),
opvpFillPath (), opvpStrokeFillPath (), opvpSetClipPath(),
opvpResetClipPath (), opvpSetCurrentPoint (), opvpLinePath(),
opvpPolygonPath (), opvpRectanglePath (),
opvpRoundRectanglePath (), opvpBezierPath (), opvpArcPath ()

Clipping region opvpSetClipPath (), opvpResetClipPath ()

Drawing Attributes Related functions

ColorS_space opvpQueryColorSpace (), opvpSetColorSpace(), opvpGetColorSpace
Raster operation code opvpQueryROP (), opvpSetROP (), opvpGetROP () kHIkR ?

Filling mode opvpSetFillMode (), opvpGetFillMode ()

Alpha blending constant = opvpSetAlphaConstant (), opvpGetAlphaConstant ()

Stroke line width opvpSetLineWidth (), opvpGetLineWidth ()

Line dash stylepattern opvpSetLineDash (), opvpGetLineDash ()
Line dash pattern offset opvpSetLineDashOffset (), opvpGetLineDashOffset ()

Line style opvpSetLineStyle (), opvpGetLineStyle ()
Line cap style opvpSetLineCap (), opvpGetLineCap ()

Line join style opvpSetLineJoin (), opvpGetLineJdoin ()
Miter limit value opvpSetMiterLimit (), opvpGetMiterLimit ()
Painting mode opvpSetPaintMode (), opvpGetPaintMode ()
Stroke line color opvpSetStrokeColor ()

Filling color opvpSetFillColor ()

Background color opvpSetBgColor ()

3.4.CTM

PA printer driver MUST maintain a Coordinate Transformation Matrix (CTM) #nwith each Graphics State Object. The CTM is
used for transformation from the caller's (renderer) coordinate system to the printer's (device) coordinate system. A CTM 1s-
presentedtransforms the renderer coordinates to device coordinates as follows:ing-matrixform:

Ja b 00
Xdev  Vdev 1| = | Xren Vren 1{x DC d OD
[ a
de f 1§

To setergetget. set or reset a CTM from the Graphics State Object, refer-the-deseription-ofuse the opvpResetGetCTM (),
opvpSetCTM (), opvpSetResetCTM () functions.

3.5.Color

The fFollowing color spaces are defined by this document.

Color Space Macro Color Space

OPVP_CSPACE BW Black and White

OPVP_CSPACE DEVICEGRAY Grayscale
OPVP_CSPACE_DEVICECMY CMY

OPVP_CSPACE DEVICECMYK CMY and Black

OPVP_CSPACE DEVICERGB Device RGB

OPVP_CSPACE DEVICEKRGB Device KRGBAALE 2 U HCH L
OPVP_CSPACE STANDARDRGB sRGB

OPVP_CSPACE STANDARDRGB64 scRGB

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0
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Only OPVP_CSPACE_BW, OPVP_CSPACE_DEVICEGRAY and OPVP_CSPACE_STANDARDRGB shewtdneed to be supported
by printer driver svhieh+implementations based on this document. Other color spaces are reserved for future use.

3.6.Scan Rule

Pixel drawing on two or more neighbor regions should be done without any contradiction. For example of the painting
method, “right-bottom exclusive method” can be used in a driver, however, the painting method implementation of each
printer driver depends on each page description language of each printer. Therefore, this document does not specify the
painting method implementation.

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0
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4.Operations

4.1.Creating and Managing Printer Contexts

FThis section defines functions to create and delete printer driver contexts. These functions MUST be supported by all drivers.

4.1.1.opvpOpenPrinter

Name

opvpOpenPrinter — Creates a printer context.

Synopsis

opvp_dc_t opvpOpenPrinter (
opvp_int t outputfFD,
opvp_char t *printerModel,
opvp int t apiVersion[2],
— PR e =D

PPttt trlpilntes de” . . y : > 5
struct opvp_api procs **apiEntry) ; e=BHEEFCh oL 2o HA A5 2
Arguments

outputFD — File descriptor to write the printing data stream _to.
printerModel — Printer Mmodel Nname #-(UTF-8_encoded).

apiVersion —Vector Pprinter Bdriver Sspecification Mversion rurmberwhiehsupported by the driver-supperts.
AapiVersion[0] isthemajor and apiVersion[1] isthe minor value of the version respectively.sAp+Ertey—Number

of apiErtery-array-elements:

apiEntry — Pointer to a structure which stores all API entries of the driver.

Description

This function initializes the driver. € The caller MUST specify the file descriptor for writing the printing data stream, and the
driver MUST writegenerates the printing data stream and-MUSTwrite-it generates into the file descriptor. The caller may
specify thea UTF-8 encoded printer model name byvia printerModel—a—H+F—8. If the caller setspasses NULL #for
printerModel, the driver SHOULD use the default printer model of the driver. RThe printer model name should be defined
in the printer model data base.

The dBriver may write its-debugging messages #to stderr. Therefore stderr MUST not be givenforpassed as
outputFD by the caller.

The dBriver MUST allocate the st ruct opvp api procs buffer and store the address of each driver API entry address-
efthe-driverinto eaehto corresponding member of apiEntry. If the dr1ver does not prepares uppor some API _entries, the-

driverit MUST store NULL into the corresponding apiEntry members.+

> ? Only thls functlon MUST be exported by the
driver llbrary to a caller which links with- the driver library. The c€aller MUST refer and call each API entry viaby the
addresses stored in apiEntry.

TheP printer driver MUST return a printer context as the return value of this function. The printer context MUST be a unique
number which is managed by the driver. The c€aller setpasses the printer context aste the first parameterargument towhen
calling other API entries.

Return Value

Printer context value (positive value) or -1 in case ofwhen error. In the later case-, theand driver MUST store athe detailed error
code in errerreopvpErrorNo.

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0 11
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4.1.2.opvpClosePrinter

Name
| opvpClosePrinter — Deletes a printer context.

Synopsis

opvp_result t opvpClosePrinter (
opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function terminates the printing process and deletes the printer context keptifrfrom the printer driver. The c€aller MUST

close the file descriptor that the-ealergave-as-thewas passed as outputFD tofer the opvpOpenPrinter () function.

caller calls this function before a printing job is ret-completed, in other words, if the caller calls this function before calling the
opvpEndJob () function, the driver should discard all data from the printing data stream for the printing job. In this situation,

|
|
| The c€aller should call the opvpEndJob () function before calling this function to declare the end of the printing job. If the
\
|
| thehewever driver needmay not guarantee thate-eaneet the printing job is canceled normally.

Return Value
| OPVP_OK or -1 in case ofwhen error. In the latter case, -andthe driver MUST store thea detailed error code in

‘ erroraeopvpErrorNo.

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0
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1 4.2.Job, Document and Page Operations
2 | This section defines fFunctions to operate job controls. These functions MUST be supported by all drivers. One printing job
3 | consists of one or more documents. One document consists of one or more pages. The c€aller MUST call the
4 | opvpStartJob () to declare thee start of a printing job, and call the opvpEndJob () function to declare the end of the
5 \ printing job for each job. In addition, itaned MUST call the opvpStartDoc () and opvpEndDoc () functions for starting
6 | and ending of every documents, and it also MUST call the opvpStartPage () and opvpEndPage () functions_for starting
7 | and ending of every pages. However, if a printing job consists of only one document, the caller can omit calling the
8 opvpStartDoc () and opvpEndDoc () functions.
9 4.2.1.opvpStartJob
10 Name
11 | opvpStartJob — Declare-tes the start of a printing job.
12 Synopsis
13 opvp result t opvpStartJob (
14 opvp_dc_t printerContext,
15 opvp_char t *jobInfo);

16 Arguments

17 \ printerContext — Printer context value returned by the opvpOpenPrinter () function.
18 jobInfo — Printing job property string.
19

20 Description

21 | This function declares tothe start of a printing job.

22 | The c€aller MUST call this function before calling the opvpStartDoc () or -opvpStartPage () functions or any other
23 | drawing APLentries.

24 | The c€aller can set printing job properties viainte jobInfo. The pPrinter driver MUST keep the given printing job properties
25 | until the opvpEndJob () function is called. When the caller calls the opvpStartJob () function again after calling the
26 | opvpEndJob () function, the driver MUST override the former jobInfo withby the new jobInfo specifiedgivesn by the
27 latest opvpStartJob () function call.

28 | Ifthe caller passessets NULL for theto jobInfo, the printer driver SHOULD use its default printing job properties. The

29 | dPata format of -jobInfo is described tater-in the section "Attribute of Job, Document and Page Operations” in this

30 document.

31 It depends on printer and driver capabilities whether nestinged printing jobs are supported. A nested printing job is one where

\
32 |  thefopvpStartJob () and opvpEndJob () functions eamnbeare called between an enclosing pair of the
33 | opvpStartJob () and opvpEndJob () functions-are-ealled)eanbehandled. If a printer or printer driver does not
\
\

34 atewsupport nestinged printing jobs, the driver MUST return an error and set the detailed error code to OPVP_BADREQUEST
35 HrepvpRereriNe BAPREQUEST (217 /[ 2 errorno i &

36 Return Value

37 | OPVP_OK or -1 in case ofwwhen error._In the latter case-, and-the driver MUST store the detailed error code in
38 ‘ erreraoopvpErrorNo.

39 4.2.2.opvpEndJob

40 Name

41 | opvpEndJob —Declare-te-terminates the end of a printing job.
42  Synopsis

43 opvp result t opvpEndJob (

44 opvp_dc_t printerContext);

45  Arguments

46 | printerContext — Printer context value returned by the opvpOpenPrinter () function.

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0
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Description
| This function declares te-terminatethe end of a-the printing job.

| The c€aller MUST call this function after it finishes processing eacha printing job-proeessing.

Return Value
| OPVP_OK or -1 whenin case of error. In the latter case,and the driver MUST store the detailed error code in

‘ erroraeopvpErrorNo.
| 4.2.3.opvpAbortJob

4.2.3.1.Name
fsgpdAbortJob — Declare to abort the printing job.

Synopsis
opvp_result_t fsgpdAbortJob(

opvp_dc_t printerContext);

Arguments
printerContext — Printer context value returned by opvpOpenPrinter () function.

Description
This function cleans up the printing operations to abort the print job. Driver MAY create a print data to clean up the printer
printing status and MAY send the data to the printer. However, because whether driver sends the printing job datato the printer
before sending the aborting data depends on the timing when caller calls this function, so calling this function does not
guarantee that no papers are wasted by the printer. However, after caller calls this function, driver and printer MUST becomein

| theinitial state and next printing job MUST be accepted normally. % L 55 2- 25 = C L7 2
| *EndJoblFF SN EIF BN D) ? LT 508 H Y

Return Value
OPVP_OK or -1 when error , and the driver MUST store the detailed error code in opvpErrorNo.

4.2.4.opvpStartDoc

Name
\ opvpStartDoc — Declares tethe start of a printing document.

Synopsis
opvp result t opvpStartDoc (

opvp_dc_t printerContext,
opvp char t *docInfo);

Arguments

|  printerContext — Printer context value returned by the opvpOpenPrinter () function.

docInfo — Printing document property string.

Description

This function declares tethe start of a printing document.

\

\ The c€&aller should call this function after calling the opvpStartJob () function, and before calling the

\ opvpStartPage () function or anyand other drawing API entries. However, if a printing job consists of only one document,
| the caller can omit calling the opvpStartDoc () and opvpEndDoc () functions.
\

\

\

The c€aller can set document properties tevia jobInfo. £ The printer driver MUST keep the given document properties
until the opvpEndDoc () function is called. When the caller calls the opvpStartDoc () function again after calling the
opvpEndDoc () function, the driver MUST override the former docInfo bywith the new docInfo gtvenspecified by the
latest opvpStartDoc () function call.

| If the caller setspasses NULL tefor the docInfo, the printer driver SHOULD use its default printing document properties. The
| dPata format of -docInfo is described tater-in the section "Attributes efor Job, Document and Page Operations” in this
document.

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0 14
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It depends on printer and driver capabilities whether nestirged documents are supported. A nested document is one where the
fopvpStartDoc () and opvpEndDoc () functions eanbeare called between thean enclosing pair of opvpStartDoc ()

and opvpEndDoc () functions-are-ealled)-eanbehandled. If a printer or printer driver does not allewsupport nestinged
documents, the driver MUST return an error_and set the detailed error code to OPVP_BADREQUES T+

Return Value
OPVP_OK or -1 whenin case of error. In the latter case, and-the driver MUST store the detailed error code in

erroraeopvpErrorNo.
4.2.5.0pvpEndDoc

Name
opvpEndDoc — Declares the end of a-te-terminate-the printing document

Synopsis
opvp_result t opvpEndDoc (

opvp dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function declares the end of ae-terminate-the printing document.

If the caller called the opvpStartDoc () function, theealerit MUST call this function after it finishes processing aeaeh-
document-preeessing.

If a printing job consists of one document, the caller can omit calling the opvpStartDoc () and opvpEndDoc () functions.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case, and-the driver MUST store the detailed error code in

erroraoopvpErrorNo.
4.2.6.opvpStartPage

Name
opvpStartPage — Declares tethe start of a printing page.

Synopsis
opvp result t opvpStartPage (
opvp_dc_t printerContext,
opvp char t *pagelnfo);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

pageInfo — Printing page property string.

Description

This function declares tethe start of a printing page.

The c€aller MUST call this function after calling the opvpStartJob () and opvpStartDoc () functions, and before
calling any other drawing API entries.

The c€aller can set page properties itevia pageInfo. The printer dBriver MUST keep the page properties until the
opvpEndPage () function is called. When the caller calls the opvpStartPage () function again after calling the
opvpEndPage () _function, the printer driver MUST override the former page Info bywith the new pageInfo
etvenspecified by the latest opvpStartPage () function call.

If the caller setspasses NULL toas the page Info, the printer driver SHOULD use its default page properties. The dBata
format of -pageInfo is described tater-in the section "Attributes efor Job, Document and Page Operations' in this document.

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0 15
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Return Value
OPVP_OK or -1 whenin case of error. In the latter case, and-the driver MUST store the detailed error code in

errorroopvpErrorNo.
4.2.7.opvpEndPage

Name
opvpEndPage — Declares te-terminate-the_end of a printing page.

Synopsis
opvp_result t opvpEndPage (
opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function declares-te-terminate the end of a printing page.

The c€aller MUST call this function after it finishes processing aeaeh page-proeessing.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case, and-the driver MUST store the detailed error code in
erroraoopvpErrorNo.

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0
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4.3.Query Operations

This section defines fFunctions to query device capabilities and information. Driver support for tFhese functions areis_
OPTIONAL.

4.3.1.opvpQueryDeviceCapability

Name
opvpQueryDeviceCapability — Queryies for device capabilities.

Synopsis
opvp_result t opvpQueryDeviceCapability (
opvp_dc_t printerContext,

opvp_queryinfoflags t queryflag,sék#fdkos X Tl epveflag it oT5352
opvp_int t *buflen, s SEFROP- PRI PHS A TSRS
opvp_char_t *infoBuf) ;& KAB Aoty FClFepvppyte—£xiTh e

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.
queryflag — Flag whieh-specifiesying which-the device capability to query.
buflen — Number of bytes of the buffer speetftedpointed to by *infoBuf.

infoBuf — Pointer to the buffer to store the device capability.

Description

This function queries the capabilities that are supported by the printer or driver.

& mat—in-this-ea e oM & .The c€aller MUST set one
or more b1t—ﬂr&gs Oﬁ-ﬂ'fe queryflagto query capablhtles The values in the fFollowmg enumerations should be supported by
the driver::

typedef enum opvp queryinfoflags {

OPVP QF DEVICERESOLUTION = 0x00000001,
OPVP_QF MEDIASIZE = 0x00000002,
OPVP QF PAGEROTATION = 0x00000004,
OPVP_QF MEDIANUP = 0x00000008,
OPVP QF MEDIADUPLEX = 0x00000010,
OPVP_QF MEDIASOURCE = 0x00000020,
OPVP QF MEDIADESTINATION = 0x00000040,
OPVP_QF MEDIATYPE = 0x00000080,

OPVP_QF MEDIACOPY
OPVP_QF PRINTREGION
} opvp _queryinfoflags t;

N - Mase D -Meds

= 0x00046866600100,/* Maximum copy number supported */
= 0x000210000 /* only for opvpQueryDeviceInfo use */

AW N L N> W 4 ST Z A=
[ /v A UGS =

~
Q.);7 o™

e n
FY 7R =
N

The dBriver MUST return the queried capabilities_in ASCII text format viainte the infoBuf bufferin-ASCHtextformat. and

also return the number of bytes of the-eapabilitieis text ntovia *buflen.: If the buffer deesnethaveenenghlengthis too small

to store att-the-eapabilitiesqueriedthe query result, Fe==7—%-1%9the stored-capabilities MUST be-truneated-by-driver—n-
this-easerdriver MUSTreturn-without-error-the drlver MUST return the -necessary number of bytes to retrieve aH-the-

eapabilitiesthe query result in *buflen, andreturn an error and set the detailed error code to OPVP PARAMERROR~ite-

eopvpErrorie-. If the caller setspasses NULL inas the infoBuf buffer, the driver MUST return the number of the-bytes efal-

the-eapabilitiesrequired to store the query result viais

*buflen.

The_format of the capability name--and-value pairs-fermat-ofeach-eapabitity stored in the infoBuf buffer hasis the same as_
thatfermat of the jobInfo—whieh—is used ferwith the opvpStartJob () function. For example, #fwhen querying for the

device resolution-is-gueried, a resolution list similar to the following may be returnedisstored-in-thefoHewing-multiple name-
and-valuepairsformat. The first name--and-value pair in the list indicates the default-eapability.

updf:DeviceResolution=deviceResolution 600x600,deviceResolution 1200x1200

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0 17



[\

[o )]

7
8
9
10

11
12

13
14

15
16

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

errorroopvpErrorNo.

4.3.2.opvpQueryDevicelnfo

Name
opvpQueryDevicelnfo — Queryies for device information.

Synopsis

opvp result t opvpQueryDeviceInfo (
opvp dc t printerContext,

opvp_queryinfoflags t queryflag,ﬂ SO Fepvp—frag—ICA -5 A2
opvp_int t *buflen, ¥4 e e e

h t * foBuf Y e o n : fal AN Ay = sz %] 7 LNZ PN D
opvp_char infoBuf) ; st FeopvpOuerybevt apab Ity opvp—byte—EE7R 7

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

queryflag — Flag svhieh-specifyingies which-the device information to query.

buflen — Number of bytes of the buffer speeifiedpointed to by *infoBuf.

infoBuf — Pointer to the buffer to store the device information.

Description

This function queries for information about the current settings of the printer or driver-information.

The c€aller MUST set one or more bit-flags i#rof queryflag to query for information. ‘Values of the sSame enumerations-
whieh-are used for_ the opvpQueryDeviceCapability () function MUST be used.

TheB driver MUST return the queried information in ASCII text format into the i nfoBuf buffer+n-ASCH-text-format, and

also return the number of bytes of the-informationis text intevia *buflen. If the buffer deesnothaveenoughdengthis too

small to store alt-the informationqrertedquery result, the driver MUST return the -necessary number of bytes to retrieve ahH-the-
wnformationthe query result in *buflen, andreturn an error and set the detailed error code OPVP PARAMERROR-tt6-

epvpErrerite—. If the caller setspasses NULL iras the infoBuf pointer. the driver MUST return the number of #he-bytes
required to store the query result viaef-al-the-informationin *buflen.

The format of the information name--and-value pairs -fermat-efeach-informationstored in the infoBuf buffer hasis the same
formatas that of the jobInfo -whiehisused ferwith the opvpStartJob () function.

When the caller sets the OPVP_OF PRINTREGION intebit of the queryf1lagb—, the driver MUST tespondprovide the
printable area fer-its-gueryinusing the current resolution setting. The printable area-vattes format MUST be as given

belowfellewing. Eaeh The values representscorrespond to the x and y coordinates of the left top and right bottom corners._
respectively, of the current printable area setting as shown in the figure. These values depend on the current media orientation

setting.

PrintRegion=xmin, ymin, xmax, ymax

o

min, ymin)

Printable Area

(xmax, ynjax)

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0
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Return Value

OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in
erroraoopvpErrorNo.
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| 4.4.Attributes effor Job, Document and Page Operations

Attributes for printing jobs, documents and pages are-given-as-parametersforcan be passed as arguments to the
opvpStartJob (), opvpStartDoc () _ands opvpStartPage () functions. Supported attributes are provided by a
printer driver database file distributed with the drivers.

Fhe-aAttribute names and values MUST be given-inspecified as ASCII strings in the following format;

<scheme>:<key>=<value> {,<value>}*{;<key>=<value>{,<value>}*}*
*  <scheme>: Name space for the following <key> and <value>.
*  <key>: Name of the attribute.

*  <value>: Value for given <key>.

Multiple <value>s for a <key> MUST be separated by aeanbe-given-with-theseparater ”,” (comma)-fereach—<key>. HWhen
multiple values are givenspecified for enea single key, the printer driver should search the list of values fremrthe-beginning-

efstarting with the first value-in-the-multipte-valuesforeachkey; and takeuse the first pessible-value that the driver can use
underwith the current settings.

SeveralMultiple key-value pairs,~ <key>=<value> {,<value>}* MUST be separated by a-ean-be-givenwith-the separater ;"
(semi-colon).

Conforming dBrivers-whieh-econforms-to-thisspeetfieatton MUST support thea "updf” fer-<scheme> as defined in IEEE-ISTO
PWG 5101.4 "Universal Printer Definition Format" (May 2004) developed by the Printer Working Group.

Conforming dBrivers-whieh-conforms-to-thisspeetfieatten MUST ignore unknown properties to_keep-themaintain compatibility

with future vendor or standard extensions.

Major UPDF attributes are shown in the table below::

Attribute Name Value Effective in
Job Doc
Orientation MediaPageRotation landscape 4 v 4
portrait

reverse-landscape
reverse-portrait
Page Size MediaSize iso_a4 210x297mm 4 v 4
iso_a3 297x420mm
jpn_hagaki 100x148mm

Number Up MediaNUp nup-1x1 4 v v
nup-2x1
nup-2x2

Duplex MediaDuplex simplex 4 v v

duplex-long-edge
duplex-short-edge

Resolution DeviceResolution deviceResolution 1200x1200 4 v 4
deviceResolution 600x600

input-bin MediaSource manual 4 v v
continuous
roll
cut-sheet
proprietary-value
device-setting
output-bin MediaDestination standard 4 v v
proprietary-value
device-setting
Media Type MediaType cardstock 4 v v
continuous
stationery
stationery-fine

Media Copy MediaCopy 1,2, ..
Print Quality PrintQuality draft

ANAN
ANAN
AN
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Attribute Name c Effective in

Job Doc Page
high

normal

o ide-Between-the opvpStartPage () and opvpEndPage ()
functions call@ page attrlbutc% takc Qrcccdcncc over documcnt attributes. and-the-dectument-attribttes-always-override-thejob-
attributes Similarly. between the-opvpStartDoc () and opvpEndDoc () functions calls, document attributes take
precedence over job attributes. For example, #-a three page job which-eontains-three-pages-and-has-thewith a landscape
orientation attribute passed togivenby the opvpStartJob () function; and Hthe-seeond-page-has-thea portrait orientation
attribute passed togivenby the opvpStartPage () function_for its second page; will use a landscape orientation for the first
page and third page have-thelandseape-attribute-but the second page has-thewill use portrait.
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4.5.Graphics State Object Operations

Theseis section defines functions that operate on the properties or drawing attributes of athe Graphics State Object. Driver
support for anyAH of these functions areis OPTIONAL.

4.5.1.0pvpResetCTM

Name
opvpResetCTM — Initializes the CTM of thea Graphics State Object.

Synopsis
opvp result t opvpResetCTM/(

opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function initializes the CTM of a Graphics State Object. The initial settingvalue of a CTM is as-feHovw-

-the identity matrix:

o 0 00
[ 0
DO 1 OD

B0 0 13

Return Value
OPVP_OK or -1 whenin case of error. In the latter case, and-the driver MUST store the detailed error code in
erroraoopvpErrorNo.

4.5.2.0pvpSetCTM

Name
opvpSetCTM — Sets the CTM te-theof a Graphics State Object.

Synopsis
opvp result t opvpSetCTM(

opvp_dc_t printerContext,
opvp ctm t *pCTM) ;

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

PCTM — Pointer to thean opvp_ctm_t structure_holding the six CTM elements—tt-eentains-6-opvp—ftoat—telements— a,
b,c,d,eandf.

Description
This function sets thea CTM te-theof a Graphics State Object.

The pPrinter (device) coordinate system sataecoordinates [Xue, V|- i5tepresented-by-EFM and _the caller (renderer) coordinate
system watgecoordinates
[Xven Vren] are related via the CTM as shown in the following equation:-

a b 0O

Xren  Vren 1] X HC d OE

B f 1H

Xdev  Ydev 1] =
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Structures
typedef struct opvp ctm {
opvp float t a, b, ¢, 4, e, f;
} opvp_ctm t;

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraeopvpErrorNo.

4.5.3.0pvpGetCTM

Name
opvpGetCTM — Gets the CTM frem-theof a Graphics State Object.

Synopsis
opvp_result t opvpGetCTM (
opvp_dc t printerContext;
opvp_ctm t *pCTM) ;

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

PCTM — Pointer to thean opvp ctm_t structure to receive the six CTM elements—H-eontains-b-opvp—ftoat—c-—elements—
a,b,c,d,eandf.

Description
This function gets the CTM fremtheof a Graphics State Object.

Structures
typedef struct opvp ctm {
opvp float t a, b, ¢, d, e, f;
} opvp_ctm t;

Return Value
OPVP_OK or -1 whenin case of error. In the latter case, and-the driver MUST store the detailed error code in

errorreopvpErrorNo.

4.5.4.0pvplnitGS

Name
opvplnitGS — Initializes the parameters #-theof a Graphics State Object.

Synopsis
opvp result t opvpInitGs(
opvp dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description

This function initializes the parameters #-theof a Graphics State Object. The dBriver MUST initialize_the parameters #-theof a

Graphics State Object when the caller calls this function. The Graphics State is a set of values-whteh+s managed by the printer

driver and contains parameters for drawing color, drawing mode and other, drawing related, settings-fer-érawing. JeThe dBriver

MUST keep the current parameters #-theof a Graphics State Object unless opvpInitGS () or other parameter setting
functions are called. And-also, the driver MUST save all parameters in the Graphics State Object tonto the driver's stack when
the caller calls the opvpSaveGS () function, and restore all parameters from the stack to the Graphics State Object when the
caller calls the opvpRestoreGS () function. These two functions are described later in this document. These operations are
used to change the parameters in the Graphics State Object temporarily and restore them after drawing operations.

BThe driver MUST keeps the Graphics State Object parameters between opvpStartJob () and opvpEndJob (), unless
opvpInitGs () or other parameter setting functions are called. When the caller calls the opvpStartJob () function, the

driver MUST set the same parameters as the opvpInitGS () sets. FeStartfobrEndtob-DRHIFESARADCHE2-
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Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

errorroopvpErrorNo.
4.5.5.0pvpSaveGS

Name
opvpSaveGS — Saves the Graphics State Object parameters.

Synopsis
opvp result t opvpSaveGs (
opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description

This function saves the Graphics State Object parameters ointo the driver's stack.

If the opvpSaveGS () function can be called N (>0) times, the opvpRestoreGS () function also MUST be able to be called
N times. In this case, if the caller calls the opvpRestoreGS () function more than N times, this function MUST return error
and set the error code OPVP_BADREQUEST in ex*exreopvpErrorNo.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in
erroranoopvpErrorNo.

4.5.6.opvpRestoreGS

Name
opvpRestoreGS — Restores the-Graphics State Object parameters.

Synopsis
opvp result t opvpRestoreGS (

opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function retrieves the-Graphics State Object parameters from the driver's stack and restores them into the current Graphics
State Object.

If the opvpSaveGS () function can be called N (>0) times, the opvpRestoreGS () function also MUST be able to be called
N times. In this case, if the caller calls the opvpRestoreGS () function more than N times, this function MUST return error
and set the error code OPVP_BADREQUEST in ex+exreopvpErrorNo.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraroopvpErrorNo.
4.5.7.opvpQueryColorSpace

Name
opvpQueryColorSpace — Query color spaces that the driver can support.

Synopsis
opvp_result t opvpQueryColorSpace (
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opvp_dc_t printerContext,
opvp_int t *pnum,
opvp_cspace t *pcspaces) ; kJEFEANIEZ TRV ?

\ o 4k
T OP VP —TITt— € ot

Arguments

printerContext — Printer context value returned by opvpOpenPrinter () function.

pnum — Pointer to the buffer to store the number of the color space enum array elements.

pcspace — Pointer to the color space enum. array.

Description
This function queries the list of color space that the driver can support from the Graphics State Object.

To query the color space enum in pcspace array, caller MUST set the number of pcspace elements into *pnum. In this

case, driver MUST return the color space enum in pcspace array and also return the number of the color space enum retrieved
in *pnum.

If caller sets NULL in *pcspace, driver MUST return only the number of the color space enum that the driver can support in
*pnum.

If the number of the color space enum exceeds the number of pcspace array elements prepared by the caller, driver MUST
return the necessary number to retrieve all the color space enum in *pnum, and return error and set the error code
OPVP_PARAMERROR into opvpErrorNo.

Driver returns the color space enum in the pcspace array by its preferable order. The first color space enum SHOULD specify
that it is the most preferable color space for the driver.

Return Value
OPVP_OK or -1 when error , and the driver MUST store the detailed error code in ex+e+reopvpErrorNo.

4.5.8.opvpSetColorSpace

Name
opvpSetColorSpace — Sets the-enrrent color space inte-theof a Graphics State Object.

Synopsis
opvp_result t opvpSetColorSpace (

opvp dc t printerContext,
opvp_cspace t cspace);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

cspace — Color space valucenus.

Description
This function sets the color space #te-theof a Graphics State Object.

The c€olor space givenpassed by the caller invia cspace MUST be one of the color spaces retrievedreturned by the
opvpQueryColorSpace () function.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroranoopvpErrorNo.
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1 4.5.9.opvpGetColorSpace

2 Name

3 | opvpGetColorSpace — Gets the current color space from thea Graphics State Object.

4  Synopsis

5 opvp_ result t opvpGetColorSpace (

6 opvp_dc_t printerContext,

7 opvp_ cspace_ t *pcspace);

8 Arguments

9 | printerContext — Printer context value returned by the opvpOpenPrinter () function.
10 | pcspace — Pointer to the -bufferto-stere-thecolor space enumvalue to be returned.

11 Description
This function gets the color space swhiehthat is currently set in thea Graphics State Object.

12
13

|
| ,
14 \ The iInitial color space #rtheof a Graphics State Object ret
15 | driver dependent.

16 Return Value

17 | OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in
18 ‘ erreraoopvpErrorNo.

19 | 4.5.10.0pvpQueryROP

20 Name

21 opvpQueryROP — Query ROPs that the driver can support.

22  Synopsis

23 opvp_result t opvpQueryROP (

24 opvp dc_t printerContext,

25 opvp int t *pnum,

26 opvp_rop t *prop);

27  Arguments

28 printerContext — Printer context value returned by opvpOpenPrinter () function.
29 pnum — Pointer to the buffer to store the number of the ROP array elements.
30 prop — Pointer to the ROP array.

31 Description

32 This function queries the list of ROPs (Raster Operations) that the driver can support.

33 \ To query ROPs in prop array, caller MUST set the number of prop elements into *pnum. In this case, Bdriver MUST return
34 \ ROPs in prop array and also return the number of the ROPs retrieved in * pnum.—H-the-numberef ROPs-exeeeds-thenumber-
35 ‘ ofelements prepared-bythecaler—drver MY e he—neeessary-numberto i a SH—=rerore

36 | If caller sets NULL in *prop, driver MUST return only the number of the ROPs that the driver can support in *pnum.

37 | If the number of ROPs exceeds the number of prop array elements prepared by the caller, driver MUST return the necessary
38 number to retrieve all ROPs in *pnum, and return error and set the error code OPVP_PARAMERROR into

39 | errerroopvpErrorNo. Drverreturn s-t-the-array-bytts-preferable-orde ervColorSpace 3

40  Return Value
41 | 0PVP OK or-1 when error, and the driver MUST store the detailed error code in e=+e+recpvpErrorio.
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1 | 4.5.11.0pvpSetROP

2 Name

3 opvpSetROP — Set ROP mode into the Graphics State Object.

4  Synopsis

5 opvp result t opvpSetROP (

6 opvp_dc_t printerContext,

7 opvp_rop t rop);

8 Arguments

9 printerContext — Printer context value returned by opvpOpenPrinter () function.

10 rop — ROP (ROP3 code) to be set into the Graphics State Object.

11 Description
12 This function sets ROP into the Graphics State Object.

13 ROP given by caller in rop MUST be one of the ROPs retrieved by the opvpQueryROP () function.

14 Return Value

15 \ OPVP_OK or -1 when error , and the driver MUST store the detailed error code in er+rermoopvpErrorNo.
16 | 4.5.12.0pvpGetROP

17 Name

18 opvpGetROP — Get the ROP mode from the Graphics State Object.

19 Synopsis

20 opvp result t opvpGetROP (

21 opvp_dc_t printerContext,

22 opvp _rop t *prop);

23 Arguments

24 printerContext — Printer context value returned by opvpOpenPrinter () function.

25 prop — Pointer to the buffer to store ROP.

26 Description
27 This function gets ROP which is currently set in the Graphics State Object.

28 Initial ROP mode in the Graphics State Object returned by the opvpOpenPrinter () function depends on each driver.

29 | R i e F T A2

30 Return Value
31 OPVP_OK or -1 when error , and the driver MUST store the detailed error code in ex+e+reopvpErrorNo.

32 4.5.13.opvpSetFillMode

33 Name

34 | opvpSetFillMode — Sets the filling mode inte-theof a Graphics State Object.
35 Synopsis

36 opvp_result t opvpSetFillMode (

37 opvp_dc_t printerContext,

38 opvp fillmode t fillmode);

39 Arguments

40 \ printerContext — Printer context value returned by the opvpOpenPrinter () function.
41 \ fillmode — Filling mode enumeration value. OPVP_FILLMODE EVENODD_(eEven-odd rule); and
42 | OPVP_FILLMODE WINDING_(Nnon-zero winding number rule) can be set.
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Description
This function sets the filling mode inte-theof a Graphics State Object.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraoopvpErrorNo.
4.5.14.opvpGetFillMode

Name
opvpGetFillMode — Gets the filling mode from thea Graphics State Object.

Synopsis
opvp_result t opvpGetFillMode (

opvp_dc_t printerContext,
opvp_fillmode t *pfillmode);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

pfillmode — Pointer to the-bufferto-store-the fill mode enumeration value to be returned.

Description
This function gets the filling mode swhiehthat is currently set in thea Graphics State Object.

The itnitial filling mode #theof a Graphics State Object rets
driver dependent.
RSt el L €

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

errorroopvpErrorNo.
4.5.15.opvpSetAlphaConstant

Name
opvpSetAlphaConstant — Sets the alpha blending constant inte-theof a Graphics State Object.

Synopsis
opvp result t opvpSetAlphaConstant (

opvp_dc_t printerContext,
opvp float t alpha);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

alpha — Alpha blending constant. #This MUST be a value between 0.0 and 1.0.

Description
This function sets the alpha blending constant, which is transparent ratio, ite-theof a Graphics State Object. The value of

alpha MUST be between 0.0 and 1.0. If the value givenspecified by the caller extendsis outside of this-the range, the driver
SHOULD #uneateit-between9-0-and-+-Ouse the nearest value that is within range.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraoopvpErrorNo.
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4.5.16.opvpGetAlphaConstant

Name
opvpGetAlphaConstant — Gets the alpha blending constant from thea Graphics State Object.

Synopsis
opvp_ result t opvpGetAlphaConstant (

opvp_dc_t printerContext,
opvp float t *palpha);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

palpha — Pointer to the-bufferto-store-the alpha constant value_to be returned.

Description
This function gets the alpha constant value whiehthat is currently set in thea Graphics State Object.

The ifnitial alpha blending constant ntheof a Graphics State Object returned-by-the-opvpopenPrinter—function-depends-
en-eaehis driver dependent.
RS e L €

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraeopvpErrorNo.

4.5.17.opvpSetLineWidth

Name
opvpSetLineWidth — Sets the line width_of a Graphics State Object.

Synopsis
opvp result t opvpSetLineWidth (
opvp dc_ t printerContext,
opvp fix t width);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

width — Line width value.

Description
This function sets line width for stroke operations te-theby a Graphics State Object. The line width MUST be set in-the device

coordinate system units.

Thetreatment of line widths less than one depends on the device or driver implementation. Similarly, and-the maximum line
width that can be set also depends on the device or driver implementation.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraeopvpErrorNo.

4.5.18.opvpGetLineWidth

Name
opvpGetLineWidth — Gets the line width_from a Graphics State Object.

Synopsis
opvp_result t opvpGetLineWidth (

opvp_dc_t printerContext,
opvp_fix t *pwidth);
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Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

| pwidth — Pointer to the-bufferte-stere-the line width value_to be returned.

Description
This function gets the -line width for stroke operations from thea Graphics State Object. The line width value MUST be in the-

device coordinate system units.

driver dependent.

\

\

\ The iInitial line width #theof a Graphics State Object rets
|

‘ S M e S IHE;:

Return Value
| OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

\ erroraroopvpErrorNo.
4.5.19.0pvpSetLineDash

Name
opvpSetLineDash — Sets the line dash pattern_of a Graphics State Object.

Synopsis
opvp result t opvpSetLineDash (

opvp dc_t printerContext,
opvp fix t *pdash,
opvp int t num);

Arguments

\ printerContext — Printer context value returned by the opvpOpenPrinter () function.

pdash — Pointer to the line dash pattern array.

| num-— Number of the-hine-dash-patternarray-elements_in pdash.

Description
This function sets a strekeline dash pattern tefor use by a-the Graphics State Object.
When the painting mode is OPVP_PAINTMODE OPAQUE_(0Opaque mode), the odd numbered (1%, 3%, 5, 7" ...) elements_
nof the pdash array isindicate the length for dashes in the foreground color; and the even numbered (2™, 4™, 6™, 8™...)
elements sindicate the-a length for background color_dashes.

When the painting mode is OPVP_PAINTMODE TRANSPARENT_(tFransparent mode), the odd numbered (1*, 3%, 5™, 7™ ...)
elements tof the pdash array isindicate the length for dashes in the foreground color; and the even numbered (2", 4™, 6™,
8"...) elements is-aindicate the length of a-line segments whieh-isthat are not painted.

If the number of elements of the pdash array is odd, the dash pattern is created as if the number of elements is double the
number of elements of the array. In this case, the first element of the pdash array in the second cycle is treated as the length

for background color dashes in case of SPVE—PAINTMOBE—CPASUE0paque mode and for nont-painted tengthline segments in

E
case of ORVP—PAINTMOBE—TFRANSPAR

ENTtransparent mode.

\
\
| The lengths set in the pdash array MUST be in the-device coordinate system units.
| The maximum number of elements that can be set depends on the device or driver implementation.

If the caller setpasses zero irfor num, the driver MUST draw solid lines.

Return Value
| OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

‘ erroraeopvpErrorNo.

4.5.20.0pvpGetLineDash

Name
| opvpGetLineDash — Gets the line dash pattern_of a Graphics State Object.

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0 30



(SN NS I S

O 0 9N

10
11

12
13
14
15

16
17

18
19

20

21
22
23

24

25
26

27
28
29
30

31
32

33

34
35

36
37
38

39

40
41

42
43
44
45

Synopsis
opvp_result t opvpGetLineDash (

opvp_dc_t printerContext,
opvp_fix t *pdash,
opvp_int t *pnum);

Arguments
\ printerContext — Printer context value returned by the opvpOpenPrinter () function.

pdash — Pointer to the buffer to store the line dash pattern array.
\ pnum — Pointer to the-bufferto-store-the number of thetine-dashpattern-array-elements in pdash.

Description
This function gets the strekeline dash pattern from thea Graphics State Object.

|

| The caller MUST allocate at least +one elements for the pdash array. Also, the caller MUST set the number of elements of

\ pdash allocated to *pnum. The dBriver MUST return the number of dash patterns retrieved in *pnum. If the number of dash
\
|
|

patterns exceeds the number of elements preparedallocated by the caller, the driver MUST return the necessary number to
retrieve all the dash patterns in *pnum.

If caller setspasses NULL #for pdash, the driver MUST return the number of the-dash patterns which can be used by the driver
in *pnum.

| The ifnitial line dash pattern #theof a Graphics State Object retarned-by-the-opvpopenPrinter{funetion-dependson-
\ eaehis driver dependent.

| \\:~£¢g%{~._—-; IIFIEHQ.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

‘ erroranoopvpErrorNo.

4.5.21.opvpSetLineDashOffset

Name
\ opvpSetLineDashOffset — Sets the line dash pattern offset of a Graphics State Object.

Synopsis
opvp result t opvpSetLineDashOffset (

opvp dc_t printerContext,
opvp fix t offset);

Arguments

\ printerContext — Printer context value returned by the opvpOpenPrinter () function.

| of fset — Offset value for-applyingof the line dash pattern.

Description

| This function sets the offset value of the line dash pattern for stroke operations in the-device coordinate system units.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

‘ erroranoopvpErrorNo.

4.5.22.opvpGetLineDashOffset

Name
opvpGetLineDashOffset — Gets the line dash pattern offset of a Graphics State Object.

Synopsis
opvp_result t opvpGetLineDashOffset (

opvp_dc_t printerContext,
opvp_fix t *poffset);
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Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

poffset — Pointer to the-bufferto-stere-the offset value of the line dash pattern _to be returned.

Description
This function gets the offset value of the line dash pattern from thea Graphics State Object.

The ifnitial line dash pattern offset #-theof a Graphics State Object returned-by-the-opvrpopenbrinter-{—funectiondepends-
eneaehis driver dependent.
RSt el L 5

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraeopvpErrorNo.

4.5.23.opvpSetLineStyle

Name
opvpSetLineStyle — Sets the line style_of a Graphics State Object.

Synopsis
opvp_result t opvpSetLineStyle(

opvp_dc_t printerContext,
opvp_linestyle t linestyle);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

linestyle — Line style enumeration value. OPVP_LINESTYLE SOLID_(sSolid line) ander OPVP LINESTYLE DASH
(dPashed line) can be set. Il FEA~FELA2-

Description
This function sets the line style to-theof a Graphics State Object.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in
erroraroopvpErrorNo.

4.5.24.o0pvpGetLineStyle

Name
opvpGetLineStyle — Gets the line style_of a Graphics State Object.

Synopsis
opvp_result t opvpGetLineStyle(
opvp_dc_t printerContext,
opvp_linestyle t *plinestyle);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

plinestyle — Pointer to the-bufferte-store-the line style enumeration value to be returned.

Description
This function gets the line style from thea Graphics State Object.

The itnitial line style intheof a Graphics State Object re
driver dependent.
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Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erreoraoopvpErrorNo.
4.5.25.opvpSetLineCap

Name
opvpSetLineCap — Sets the line cap style of a Graphics State Object.

Synopsis
opvp_result t opvpSetLineCap (

opvp_dc_t printerContext,
opvp_linecap t linecap);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

linecap — Line cap style enumeration value. OPVP_LINECAP BUTT_(bButt cap), OPVP_LINECAP ROUND_(rRound
cap) ander OPVP_LINECAP SQUARE_(sSquare projection cap) can be set.

/77 /

Butt cap Round cap Square projection cap

Miter Length 1

Miter Limit= =
iter Limit Line Widih 0
sm(a)

Description
This function sets the line cap style te-theof a Graphics State Object.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in
erroraoopvpErrorNo.

4.5.26.0pvpGetLineCap

Name
opvpGetLineCap — Gets the line cap style_ of a Graphics State Object.

Synopsis
opvp_result t opvpGetLineCap (
opvp_dc t printerContext,
opvp_linecap t *plinecap);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

plinecap — Pointer to the-bufferto-store-the line cap style enumeration value to be returned.

Description
This function gets the line cap style frem-theof a Graphics State Object.
The ifnitial line cap style #theof a Graphics State Object returned-by-the-opvpopenPrinter{—function-depends-on—eachis_
driver dependent.
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Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraoopvpErrorNo.
4.5.27.opvpSetLineJoin

Name
opvpSetLineJoin — Sets the line join style of a Graphics State Object.

Synopsis
opvp_result t opvpSetLineJoin (

opvp_dc_t printerContext,
opvp_linejoin t linejoin);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

linejoin — Line join style enumeration value. OPVP_ LINEJOIN MITER_(miter join), OPVP LINEJOIN ROUND
(tRound join) erand OPVP_LINEJOIN BEVEL_(bBevel join) can be set.

Description
This function sets the line join style to-theof a Graphics State Object.

L LL

Miter join Round join Bevel join

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroranoopvpErrorNo.

4.5.28.opvpGetLineJoin

Name
opvpGetLineJoin — Gets the line join style of a Graphics State Object.

Synopsis
opvp_result t opvpGetLineJoin (
opvp_dc_t printerContext,
opvp_linejoin t *plinejoin);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

plinejoin — Pointer to the-bufferto-stere-the line join style enumeration value to be returned.

Description
This function gets the line join style frem-theof a Graphics State Object.

The ifnitial line join style #ntheof a Graphics State Object returned-by-the-opvpopenPrinter-O—funetion-depends-on-—eachis

driver dependent.

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0

34



10
11

12
13
14

15

16
17
18
19

20

21

22
23
24

25

26
27

28
29
30
31

32
33

34

35
36

37
38

39
40

41
42

RSt [y

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraoopvpErrorNo.
4.5.29.opvpSetMiterLimit

Name
opvpSetMiterLimit — Sets the miter limit value_of a Graphics State Object.

Synopsis
opvp_result t opvpSetMiterLimit (

opvp_dc_t printerContext,
opvp_fix t miterlimit);

Miter Lendtd
Arguments
printerContext — Printer context value returned by the %i y
A

(e

opvpOpenPrinter () function.

PIA BULT

miterlimit — Maximum miter length.

Description
This function sets the maximum length of the miter te-thecreated by a Graphics State Object. The miter limit is effective only

when the line join style is OPVP_LINEJOIN MITER. The length MUST be set in the-device coordinate system units. w4

7 Al = [ X 2 D 5 2 A Z
— e PAME AT

1”4

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraoopvpErrorNo.

4.5.30.opvpGetMiterLimit

Name
opvpGetMiterLimit — Gets the miter limit value of a Graphics State Object.

Synopsis
opvp_result t opvpGetMiterLimit (

opvp_dc t printerContext,
opvp_fix t *pmiterlimit);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

pmiterlimit — Pointer to the-bufferto-stere-the maximum miter length_to be returned.

Description
This function gets the maximum length of miter frer-theof a Graphics State Object.

The iInitial miter limit value #theof a Graphics State Object return
eaehis driver dependent.

H#]:l F, . 'E“;Z l ll ] %Eg Q‘

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

errorroopvpErrorNo.
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4.5.31.opvpSetPaintMode

Name
opvpSetPaintMode — Sets the background color painting mode of a Graphics State Object.

Synopsis
opvp_result t opvpSetPaintMode (

opvp_dc_t printerContext,
opvp_paintmode t paintmode);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

paintmode — Painting mode enumeration value. OPVP_PAINTMODE OPAQUE_(0©paque mode) erand
OPVP_PAINTMODE TRANSPARENT (tFransparent mode) can be set.

Description
This function sets the background color painting mode te-theof a Graphics State Object.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraroopvpErrorNo.

4.5.32.0pvpGetPaintMode

Name
opvpGetPaintMode — Gets the background color painting mode_of a Graphics State Object.

Synopsis
opvp_result t opvpGetPaintMode (

opvp_dc_t printerContext,
opvp_paintmode t *ppaintmode) ;

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

ppaintmode — Pointer to the-bufferte-store-the painting mode enumeration value to be returned.

Description
This function gets the background color painting mode fremtheof a Graphics State Object.

The itnitial painting mode itheof a Graphics State Object re
driver dependent fFRF4FeF

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in
erroraoopvpErrorNo.

4.5.33.opvpSetStrokeColor

Name
opvpSetStrokeColor — BefineSets the stroke color and pattern for the opvpStrokePath () and opvpStrokeFillPath ()

operations_of a Graphics State Object.

Synopsis
opvp result t opvpSetStrokeColor (

opvp_dc_t printerContext,
opvp brush t *brush);
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Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

brush — Pointer to the opvp_brush_t structure data.

\ Description

This function registers the color or pattern as a brush data to the Graphics State Object for drawing stroke by the
opvpStrokePath () and opvpStrokeFillPath () operations.

If the member pbrush in opvp brush_t structure *brush is NULL, driver MUST treat it as a solid brush. In this case,
color value of the solid brush is specified in color[] inthe opvp brush _t structure *orush, and the color space for the
solid brush is specified by colorSpace.

If the member pbrush in opvp_brush_t structure *brush points to a opvp_brushdata_t structure data, driver MUST
treat it as a pattern brush. In the opvp brushdata_t structure data, width, hight are specified in pixel value, and the
brush pattern horizontal repetition pitch pitch is specified in the number of bytes. JeA=><5E42-2 The actual pattern data is
specified by data arrayded=-<%-2. The color space for the pattern is specified by colorSpace in the opvp brush t
structure—, and color [] MUST be ignored.

Structures

typedef struct opvp brushdata {
opvp_bdtype t type;
opvp_int t width, height, pitch;
opvp_byte t datal]; st e —defined as—datra it for o2 *

} opvp brushdata t;

typedef struct opvp brush {
opvp_cspace_t colorSpace;
opvp_int t color([4];
opvp_int t xorg, yorg; *Prash—origin—Fignored——+F
opvp brushdata t *pbrush; *—poiarter—to—Pbrush—data—=
} opvp brush t;

el
FOPVPES

typedef enum opvp bdtype {OPVP BDTYPE NORMAL = 0} opvp bdtype t;

Return Value

OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in
erreraeopvpErrorNo.

34 | 4.5.34.opvpSetFillColor

35
36 |
37 |

38
39
40
41

42
43 |

44

Name

opvpSetFillColor — BefireSets the fill color and pattern for the opvpFillPath () and opvpStrokeFillPath ()
operations_of a Graphics State Object.

Synopsis

opvp_result t opvpSetFillColor (
opvp_dc t printerContext,
opvp_brush t *brush);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

brush — Pointer to brush structure data.

45 | Description

46
47

48
49

50

51 |
52 |

This function registers the color or pattern as a brush data to the Graphics State Object for filling by the opvpFillPath ()
and opvpStrokeFillPath () operations..

The definition and operation of the opvp brush_t structure *brush is same as the opvpSetStrokeColor () function
except filling inside the path by the color or pattern with the brush registered by this function.

See the opvpSetStrokeColor () function description.

The initial fill color #theof a Graphics State Objec
driver dependent.
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Return Value
| OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

\ erroraoopvpErrorNo.
| 4.5.35.0pvpSetBgColor

Name
| opvpSetBgColor — DefireSets the background color and pattern for the opvpStrokePath (), opvpFillPath () and
\ opvpStrokeFillPath () operations_of a Graphics State Object.

Synopsis
opvp_result t SetBgColor (

opvp_dc t printerContext,
opvp_brush t *brush);

Arguments

| printerContext — Printer context value returned by the opvpOpenPrinter () function.

brush — Pointer to brush structure data.

| Description
This function registers the background color or pattern for opvpStrokePath (), opvpFillPath () and

opvpStrokeFillPath () operations.
Driver MUST refer only the member colorSpace and color[4] of the opvp brush_t structure, and ignore xorg and
yorg.
The ifnitial background color #rtheof a Graphics State Object re
‘ eaehis driver dependent.
| RS A E A S

Caller MUST set NULL to the member pbrush in the opvp_brush_t structure, or this function MUST return error and set
| the error code OPVP_BADREQUEST in errerreopvpErrorNo.

Return Value
\ OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

‘ erroraoopvpErrorNo.
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4.6.Path Operations

This sections defines functions for path operations.

A pPath is used for the-drawing commands; such as “stroke”, “fill” and “stroke and fill”, as well as for defining thea clipping
area. ©reAny Graphics State Object keepsmaintains only one path at erreeany one time. A pPath is affected by the CTM and is_
registered intewith the Graphics State Object -when the caller calls eaeha path operation function.

AHDriver support for any of the path operation functions areis OPTIONAL.

4.6.1.opvpNewPath

Name
opvpNewPath — Starts a new path.

Synopsis
opvp_result t opvpNewPath (

opvp dc_ t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description

This function dPeletes the Graphics State Object's current path-keptin-the-Graphies-State-Objeet and starts a new path-whieh-._
The new path MUST be empty.

The itnitial path #-theof a Graphics State Object returned-by-the-epvpopentrinter—funetionr MUST be empty e
Y
A

HED 22 Q 7u— LI Zan 7
ﬁ:% Vos - I UTsR73R" 073~

)
EN

<)

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraeopvpErrorNo.

4.6.2.opvpEndPath

Name
opvpEndPath — Declares the end of the current path.

Synopsis
opvp result t opvpEndPath (

opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function dBeclares the end of the Graphics State Object's current path.

The Graphics State Object MUST retain the path as the current path.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraoopvpErrorNo.

4.6.3.opvpStrokePath

Name
opvpStrokePath — Draws lines along the current path.

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0



10
11

12

13
14

15
16
17

18
19

20
21
22

23
24

25

26
27
28

29

30
31

32
33
34

35
36

37
38
39

40
41

42

Synopsis
opvp result t opvpStrokePath (

opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description

This function draws lines along the current path according to the drawing attributes registered inwith the Graphics State Object.

The current path MUST be retained in the Graphics State Object after calling this function.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in
erroraoopvpErrorNo.

4.6.4.opvpFillPath

Name
opvpFillPath — Fills the interior ofinside the current path.

Synopsis
opvp_result t opvpFillPath(

opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function fills nstdethe interior of the current path according to the drawing attributes registered inwith the Graphics State

Object.

When the path is not closed, the starting point and end point of the current path are connected by a straight line(tbutnet-stroked)-
and-elosed._This line is used solely to determine the interior of the path. It is not stroked.

The current path MUST be retained in the Graphics State Object after calling this function.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraeopvpErrorNo.
4.6.5.opvpStrokeFillPath

Name
opvpStrokeFillPath — Draws lines along the current path and fills instdethe interior of the current path,

Synopsis
opvp_result t opvpStrokeFillPath (

opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function draws lines along the current path, and fills instdethe interior of the current path according to the drawing
attributes registered inwith the Graphics State Object.

When the path is not closed, the starting point and end point of the current path are connected by a straight line-(butnet-streked)-
and-elesed._This line is used solely to determine the interior of the path. It is not stroked.

The current path MUST be retained in the Graphics State Object after calling this function.
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Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

errorroopvpErrorNo.
4.6.6.opvpSetClipPath

Name
opvpSetClipPath — Sets the current path as athe clipping region.

Synopsis
opvp_result t opvpSetClipPath (
opvp_dc_t printerContext,
opvp_cliprule t clipRule);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

clipRule — Clipping rule enumeration value. OPVP_ CLIPRULE EVENODD_(eEven-odd rule) erand
OPVP_ CLIPRULE WINDING_(nNon-zero winding number rule) can be set.

Description

This function sets the current path as a clipping region #afor the Graphics State Object.
When the path is not closed, the starting point and end point of the current path are connected by a straight line and closed.
The current path MUST be retained in the Graphics State Object after calling this function.

The clipping region also MUST be retained exeeptuntil the caller invokes one of:eals-the opvpSetClipPath (),
opvpResetClipPath (), opvpRestoreGS () or opvpStartPage () fuaetion. When the caller calls_the

opvpStartPage () function, the driver MUST reset the clipping region -the-printable-area-ofthe-mediawholeinthe-Graphies-
State-Objeetto-eoveras if the opvpResetClipPath () function had been called FeFRE I =D ISR 2

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroranoopvpErrorNo.

4.6.7.opvpResetClipPath

Name
opvpResetClipPath — Resets the clipping region.

Synopsis
opvp_result t opvpResetClipPath (

opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function resets the clipping region #-theof a Graphics State Object to cover wheteall of the printable area of the media.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraoopvpErrorNo.
4.6.8.opvpSetCurrentPoint

Name
opvpSetCurrentPoint — Sets the current point.
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Synopsis
opvp_result t opvpSetCurrentPoint (

opvp_dc_t printerContext,
opvp_fix t x,
opvp fix t y);

Arguments
printerContext — Printer context value returned by the opvpOpenPrinter () function.
x — value of the x coordinate of-vahte-te—set the new current point.

y — value of the y coordinate of-ralue-te-set the new current point.

Description
This function sSet the current point of the Graphics State Object to (x, y).

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraroopvpErrorNo.
4.6.9.opvpLinePath

Name p
opvpLinePath — Adds multiple. connected line_segments to the current path. Porent 1

Synopsis p,
opvp result t opvpLinePath ( N
opvp dc_t printerContext, \
opvp_pathmode t flag;
opvp_int t npoints, p,

opvp point t *points);
,/
4

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

flag — Path open/close flag. One of OPVP_PATHCLOSE erand OPVP_PATHOPEN can be set.

npoints — Number of the-epvp—potrt—t-straetare-array-elements in points.

points — Pointer to thean opvp_ point t structure array.

Description
This function adds the line segments specified by the points array fremstarting at the current point.

When the caller setspasses OPVP_PATHOPEN asin flag, the driver MUST append the line_ segments from the current point;-

thenset and make the last point of the points array as-the new current point. When_the caller setspasses OPVP_ PATHCLOSE
iras flag, the driver MUST append the line segments from the current point;-thenset and make the first point of the points
array as-the new current point.

Structures
typedef struct opvp point {
opvp fix t x, y;
} opvp point t;

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in
erroraroopvpErrorNo.

4.6.10.opvpPolygonPath

Name
opvpPolygonPath — Adds polygons to the current path. p p
p4 S 6
P, 1P,
P, p, psﬂ
OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0 P, I 42
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Synopsis
opvp result t opvpPolygonPath (

opvp_dc_t printerContext,
opvp_int t npolygons,
opvp_int t *nvertexes,
opvp_point t *points);

Arguments
\ printerContext — Printer context value returned by the opvpOpenPrinter () function.
npolygons — Number of polygons to add.
\ nvertexes — Pointer to thean array efwith the number of points of each polygon.

|  points — Pointer to thean opvp_point t structure array. The number of points in thethis array MUST be equal to the sum
| total number-of peintsthe values in the nvertexes array.

Description
This function adds the polygons specified by-the-peirts-array-invia its arguments to the current path.-frem-the-eurrent-

potit. —

|
\
| After driver-appendsthe polygons_have been addedfremthe-eurrent-point, the driver MUST setmake the last point of the
\ points array as-the new current point.

Return Value
| OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

‘ erroraroopvpErrorNo.
4.6.11.opvpRectanglePath

Name P,
\ opvpRectanglePath — Adds rectangles to the current path.

Synopsis
opvp_result t opvpRectanglePath (

opvp_dc t printerContext,
opvp_int t nrectangles,

0
Py ;
opvp_rectangle t *rectangles); p, f p,
Py

Arguments

|  printerContext — Printer context value returned by_the
opvpOpenPrinter () function. P,

nrectangles — Number of rectangles to add.

| rectangles — Pointer to thean opvp_ rectangle structure array.

Description
This function adds rectangles #to the current path.frem-the-eurrent-point. e H AP LTl HCEHH2

\

| After driverappendsthe rectangles have been appended-fremrthe-eurrent-point, the driver MUST setmake the starting point of
| the last rectangle appended as-the new current point.
\
\

The dBirection of the paths of each rectangle are specified by the starting-peint and diagonal points as abeveillustrated in the
figure above. The pRath is appended in order ef(x0, y0)-(x1, y0)-(x1, y1)-(x0, y1)-(x0, y0) where the starting point p0 is (x0,y0)
and the diagonal point pl is (x1,y1).

Structures
typedef struct opvp rectangle {
opvp_point_t pO0; /* starting point */
opvp_point_t pl; /* diagonal point */

} opvp_ rectangle t;

Return Value
| OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

‘ erroranoopvpErrorNo.
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4.6.12.opvpRoundRectanglePath

Name .
opvpRoundRectanglePath — Adds rounded rectangles to the current path. ) SRR .

Synopsis
opvp_ result t opvpRoundRectanglePath (

opvp_dc_t printerContext,
opvp_int t nrectangles,
opvp_ roundrectangle t *rectangles);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

nrectangles — Number of round rectangles to add.

rectangles — Pointer to thean opvp roundrectangle_t structure array.

Description
This function adds rounded rectangles into the current path. JeHbspaiApZfmfliiz o CE I 2 —from-the-eurrent-point

Each corner of a rounded rectangle is connected by an elliptic arc defined by the values of the xellipgse and yellipse
tnmembers of the opvp roundrectangle_t structure. After driver-appendsthe rounded rectangles have been appended

from-the-enrrentpeint, the driver MUST setmake the starting point of the last rounded rectangle appended as-the new current
point. FeHAp A HFFLDH2

The dBirection of the paths of each rounded rectangle MUST be—treated-asfollow the conventions as specified for the
opvpRectanglePath () function.

Structures
typedef struct opvp roundrectangle ({
opvp_point_t p0; /* starting point */
opvp point t pl; /* diagonal point */

opvp fix t xellipse, yellipse;
} opvp roundrectangle t;

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraoopvpErrorNo.
4.6.13.opvpBezierPath

Name p p
opvpBezierPath — Adds 3D _-bBe¢zier paths to the current path. !

p
Synopsis curent 1Py
opvp_result t opvpBezierPath (
opvp_dc_t printerContext, | —

opvp_int t npoints,

opvp_point t *points); P Ps

In the above case, each arguments
are as following:

Arguments npoints = 9
printerContext — Printer context value returned by the opvpOpenPrinter ()  *points={p,p,, ... p }
function.

npoints — Number of thesseiats-arrayeclements_in points. It MUST be multiple srumber-of 3.

points — Pointer to the array of end petnts-and control points of bezierBézier curves.

Description
This function adds multiple bezierBézier paths specified by the current point and end points and the control points given by the

points array. The first bezierBézier path is started by the current point and the third point in the points array is the end
points. The first point and second point in the points array is the control points of the first bezierBézier path. Following
bezterBézier paths are started by the previous path’s end point and the following two points are the control points and the next
point is the end points.
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| After driver appends bezierBézier paths from the current point, driver MUST set the last point of the points array as the
current point.

If npoints is not a multiple number of 3, this function MUST return error and set the error code OPVP_PARAMERROR in
| etrornoopvpErrorNo.

ENOS) N —

Return Value
| OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

‘ erroraeopvpErrorNo.

~N QN D

8 | 4.6.14.0pvpArcPath

9 Name
10 | opvpArcPath — Adds arcs, chords, pies, or ellipses to the current path.
11  Synopsis
12 opvp_result t opvpArchPath (
13 opvp_dc t printerContext,
14 opvp_arcmode t kind,
15 opvp_arcdir t dir,
16 opvp_fix t bbx0, opvp fix t bby0, opvp fix t bbxl, opvp fix t bbyl,
17 opvp fix t x0, opvp fix t yO0,
18 opvp fix t x1, opvp fix t yl);

19 Arguments

20 | printerContext — Printer context value returned by the opvpOpenPrinter () function.
21 kind — Arc kind flag. OPVP_ARC(Arc), OPVP_CHORD(Chord), OPVP_PIE(Pie) can be set.
22 dir — Direction of the path. OPVP_CLOCKWISE(Clockwise), OPVP_COUNTERCLOCKWISE(Counter-clockwise) can be set.

23 bbx0, bby0, bbx1, bbyl — Circumscribe rectangle.
24 x0, y0 — Starting point.

25 | x1,yl —End point.—

26 Description

27 This function adds an arc, chord or a pie into the current path. The center point of ellipse is the middle point of the circumscribe
28 rectangle. The direction of the path is specified by dir. When OPVP_ARC is set into kind and the same point is set into both
29 start and end points, driver MUST append ellipse into the path. If the circumscribe rectangle is a square, driver MUST adds

30 circle to the path.

31 After driver adds paths, in case of arc, driver MUST set the end point of the arc as the current point. In case of chord or pie,

32 driver MUST set the left-top point of the circumscribe rectangle as the current point.

33 Return Value

34 | OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in
35 ‘ erroraeopvpErrorNo.

36

37

38 | eFexttEifi
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| 4.7.Bitmap Image Operations

p—

| This section defines functions for bitmap operations.

| AbBitmap is a pixel oriented image format fordataswhieh-is-draswnina rectangulare imagesregion. A bBitmap is drawn
| aceordingtousing the drawing attributes registered in-thewith a Graphics State Object.

| The typical bitmap drawing sequence is as follows:ing:
® opvpStartDrawImage () — Specify a image data.
® opvpTransferDrawImage () — Transfer the actual image data (Caller calls this function one or more times)
® opvpEndDrawImage () — Declare the end of transferring the image data.

| If caller calls any functions except opvpTransferDrawImage () function between the opvpStartDrawImage () and
|  opvpEndDrawImage () functions, driver MUST return error and set the error code OPVP_BADREQUEST in

‘ erroraoopvpErrorNo.

— O O [ee) - [o)} W S W \S)

——

The —opvpDrawImage () is the function ferthat performingms the opvpStartDrawImage (),
opvpTransferDrawImage () and opvpEndDrawImage () function calls by one function call.

——
W N

—_
~

All bitmap operation functions are OPTIONAL.

15 4.7.1.opvpDrawlmage

16 Name

17 opvpDrawlmage — Draw a bitmap image

18 Synopsis

19 opvp result t opvpDrawImage (

20 opvp_dc_t printerContext,

21 opvp_int t sourceWidth,

22 opvp_int t sourceHeight,

23 opvp_int t sourcePitch,

24 opvp_int t colorDepth,

25 opvp_imageformat t imageFormat,
26 | P et e e e S e
27 | opvp _int t destinationWidth,

28 | opvp _int t destinationHeight,
29 void *imageData) ;

30 Arguments

31 printerContext — Printer context value returned by opvpOpenPrinter () function.
32 sourceWidth — Width (pixels) of source image.

33 sourceHeight — Height (pixels) of source image.

34 | sourcePitch — NumberofRepetition pitch (bytes) of eachraster-ofsource image Fe4DHHD L ENTBL LT SAF 2, —
35 | ESAREANS

36 colorDepth — Number of bits per pixel of source image.

37 imageFormat— Image format enum to specify the source image format.

38 |

39 | destinationWidth — Destination drawing width (pixels),

40 \ destinationHeight — Destination drawing height (pixels).

41 | imageData — Pointer to actual source image data.

42  Description

43 This function draws a bitmap image. Destination image drawing area is specified by both the current point kept in the Graphics
44 State Object and destinationSize. The upper-left corner of the image MUST be drawn on the current point and the

45 | bottom-right corner of the image MUST be drawn at (Xuen + destination Width — 1. Ve + destinationHeight — 1) Where Xouren
46 | is the current point X coordinate value and Ve i the current point y coordinate value.-widhthetght =Lz Zge R
47 | R

48 If the current point coordinate value is not an integer, the reference point for drawing image can be rounded to an integer.
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To specify the color space of the image, caller MUST call the opvpSetColorSpace () function before calling this function.

Color space enum which is set to the opvpSetColorSpace () function MUST be one of the color space enum that the
driver supports. % Z TRV fEER

Only OPVP_TIFORMAT RAW MUST be supported by driver, and caller MUST set OPVP_TIFORMAT RAW in imageFormat.
Other image format enum (OPVP_IFORMAT JPEG, OPVP_ IFORMAT PNG, OPVP IFORMAT RLE, etc) are reserved for
future use.

After drawing image, driver MUST not change the current point. Je—}t-HEitk

=113

Return Value

OPVP_OK or -1 when error , and the driver MUST store the detailed error code in ex+e+reopvpErrorNo.

4.7.2.opvpStartDrawlmage

Name

opvpStartDrawImage — Start to draw a bitmap image

Synopsis

opvp_result t opvpStartDrawlImage (
opvp dc_t printerContext,
opvp int t sourceWidth,
opvp int t sourceHeight,
opvp int t sourcePitch,
opvp int t colorDepth,
opvp imageformat t imageFormat,
S
opvp _int t destinationWidth,
opvpilntit destinationHeight,

)

Arguments

printerContext — Printer context value returned by opvpOpenPrinter () function.

sourceWidth — Width (pixels) of source image.

sourceHeight — Height (pixels) of source image.

sourcePitch — Repetition pitch (bytes) of source image

colorDepth — Number of bits per pixel of source image.
imageFormat— Image format enum to specify the source image format.
A u F;\‘iﬁ@ R ] QB I 1z AI“ ! . . . B . . l . .

destinationWidth — Destination drawing width (pixels).

destinationHeight — Destination drawing height (pixels).

Description

This function starts to draw a bitmap image. Destination image drawing area is specified by both the current point kept in the
Graphics State Object and destinationSize. The upper- -left corner of the image MUST be drawn on the current point and
the bottom-right corner of the 1mage491=a-wl-mage # MUST be drawn at (Xy,en + destination Width —

1, Vewrem_+ destinationHeight — 1) where X ... is the current point x coordmate value and Ve 1S the current point y coordmate
value.

If the current point coordinate value is not an integer, the reference point for drawing image can be rounded to an integer.

After caller calls this function, caller MUST call opvpTransferDrawImage () function once or more times to transfer the
actual image data to driver. If caller calls any functions except the opvpTransferDrawImage () function between the
opvpStartDrawImage () and opvpEndDrawImage () function, driver MUST return error and set the error code
OPVP_BADREQUEST in e¥¥erreopvpErrorNo.
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To specify the color space of the image, caller MUST call the opvpSetColorSpace () function before calling this function.

Color space enum which is set to the opvpSetColorSpace () function MUST be one of the color space enum that the
driver supports. % ZAV TRV ViERR

Only OPVP_TFORMAT RAW MUST be supported by driver, and caller MUST set OPVP_TFORMAT RAW in imageFormat.

Other image format enum (OPVP_TFORMAT JPEG, OPVP_TFORMAT PNG, OPVP_TFORMAT RLFE, etc) are reserved for
future use.

After drawing image, driver MUST not change the current point.se—hi~ff it

Return Value
OPVP_OK or -1 when error , and the driver MUST store the detailed error code in er+rerroopvpErrorNo.

4.7.3.opvpTransferDrawlimage

Name
opvpTransferDrawlmage — Transfer the actual bitmap image data

Synopsis

opvp result t opvpTransferDrawImage (
opvp_dc_t printerContext,
opvp_int t count,
void *imageData) ;

Arguments

printerContext — Printer context value returned by opvpOpenPrinter () function.
count — Number of image bytes to transfer.

imageData — Pointer to actual source image data.

Description
This function transfers a bitmap image data. The image data MUST be declared to start by the opvpStartDrawImage ()

function before calling this function.==Z—®O4 A Ead- 25 MUSTE
When this function returns error, caller MUST call the opvpEndDrawImage () function before calling other functions.

Return Value
OPVP_OK or -1 when error , and the driver MUST store the detailed error code in er+ermoopvpErrorNo.

4.7.4.opvpEndDrawimage

Name
opvpEndDrawlmage — Declare the end of transferring the image data

Synopsis
opvp_result t opvpEndDrawImage (

opvp _dc_t printerContext);

Arguments

printerContext — Printer context value returned by opvpOpenPrinter () function.

Description
This function declares the end of transferring the image data. FeBravwhnagerF- St~ 42

Return Value
OPVP_OK or -1 when error , and the driver MUST store the detailed error code in ex+e+reopvpErrorNo.
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4.8.Scan Line Operations

This section defines functions for scan line operations.

Scan line operations provide the-support for drawing of horizontal lines-erawing-whieh-are defined by one or muttiptemore pairs
of begin petnt-and end points. Scan lines are drawn aeeerding-tousing the drawing attributes registered #thewith a Graphics
State Object.

Driver support for any of thelA scan line operations areis OPTIONAL. However, support for scan line operations is

reeommended REQUIRED- for drivers that do not supportthe-thatwhereinrthe-ease- path operations-are-not-supperted-by-driver,
and yetcaller waﬁ{needs to annlv dlﬁerent ewx—teh—t-he—color drawmg schemes for #Fem—bltmap drawmg and eﬁeafed—ke—nath

ertenteddrawing.

If the caller calls any funetions-exeeptAPI entry other than opvpPransferScanline () fanetton-between the
opvpStartScanline () and opvpEndScanline () functions, the driver MUST return an error and set the detailed error
codeK)OPVPiBADREOUEST Fr—eopvpErrorNe.

Ak L

4.8.1.opvpStartScanline

Name
opvpStartScanline — _Declares the sStart of a scan line drawirg operation.

Synopsis
opvp_result t opvpStartScanline (

opvp_dc t printerContext,
opvp_int t yposition);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

yposition — Vertical position to draw thestart-a scan line.

Description
This function declares thee start of a scan line drawsgt operation. Scan lines are drawn byusing three functions. The

opvpStartScanline () function declares the start of a scan lines drawing operation, the opvpScanline () function
transfers the actual scan lines data, and_the opvpEndScanline () function terminates the scan line drawing operations. The
dBriver MUST not change the current point after these operations.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroranoopvpErrorNo.
4.8.2.opvpScanline

Name
opvpScanline — Draws the scan lines,

@ scan line begin/and pixels
intermediate pixels

Synopsis
opvp_result t opvpScanline (
opvp_dc_t printerContext,
opvp_int t nscanpairs,
opvp_int t *scanpairs);

Arguments : . k-
printerContext — Printer context value returned by the opvpOpenPrinter () -
function. + + +
nscanpairs — Number of seantines-speeified-by-begin and end pesitionsxpoint XN X5

pairs *scanpairs = {{x0, x1}, {x2, x3}}
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scanpairs — Pointer to seantinean array speetfted-byof begin and end xpesitienpoint pairs

Description

This function draws the scan lines. After the caller calls this function, the driver MUST increment the y coordinate value of the
current peintscan line by 1. Theurrent-seantine-e y coordinate valweof the current scan line is differentindependent from-the-
eurrent-point y coordinate yakweof the current point. ;and-The driver MUST keepmaintain the current scan line's y coordinate in
the Graphics State Objectyalae-temperarty-_between calls to the opvpStartScanLine ( and opvpEndScanLine ()
functlons—m—the-Gfap%nes—S&ﬁe-ijeef The dDrlver MUST not change the current point uftvr ealingwhen this function is

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraneoopvpErrorNo.

4.8.3.opvpEndScanline

Name
opvpEndScanline — Terminates thea scan line drawisg operation.
Synopsis

opvp_result t opvpEndScanline (
opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function terminates thea scan line drawing operation.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraneopvpErrorNo.
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4.9.Raster Image Operations

This section defines functions for raster image operations.

Raster image operations provide the support for raster image drawing. AHDriver support for any of the raster image operations
areis OPTIONAL. However, in case ofthe driver deesrot-supports neither bitmap image eperations-nor path operations,
theseraster image operations are-MUST be supported.

If the caller calls any funetionsAPI entry exeeptother than opvpTransferRasterData () or opvpSkipRaster ()
funettons-between the opvpStartRaster () and opvpEndRaster () functions, the driver MUST return an error and set
the detailed error code to OPVP_BADREQUEST—r—epvpErrorie.

I FLE 6 20 [T
S-S d

4.9.1.opvpStartRaster

Name
opvpStartRaster — Declare to start a raster image drawing

Synopsis
opvp_result t opvpStartRaster (

opvp_dc_t printerContext,
opvp_int t rasterWidth);

Arguments

printerContext — Printer context value returned by opvpOpenPrinter () function.

rasterWidth — Width (pixels) of actual raster image (MUST not included padding data)Je3EdELdo>Cins-2

Description

This function declares to start a raster data drawing.
Driver MUST draw the raster image from the current point.

Driver MUST use the color space registered in the current Graphics State Object for drawing raster image.

S ) e

MSB Byte A~ —#

Compressed raster data is not supported by this function. However, driver can perform its suitable compression inside it.

Raster data color spaces and format are defined as the following table.

Color Space # of Bits Bits Bytes Note

planes per per per
Plane Pixel Pixel

> > e
=

padding bits are added to the rightmost
byte if necessary

OPVP_CSPACE BW

OPVP_CSPACE_DEVICEGRAY 1 8 8 1
OPVP_CSPACE_STANDARDRGB 3 8 24 3 lIEZ& X RGB ThDH
OPVP_CSPACE_STANDARDRGB64 3 16 48 6 byte-orderrequiredde S —DAEFE2
OPVP_CSPACE DEVICECMY 3 8 24 3

OPVP_CSPACE DEVICECMYK 4 8 32 4

e ladesed + 4-8 48 2+ bitorderrequiredyeism————

Return Value
OPVP_OK or -1 when error , and the driver MUST store the detailed error code in er+rerroopvpErrorNo.
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4.9.2.opvpTransferRasterData

Name
opvpTransferRasterData — Transfers raster image data.

Synopsis

opvp_result t opvpTransferRasterData (
opvp dc_ t printerContext,
opvp int t count,
opvp_byte t *data);

Arguments
printerContext — Printer context value returned by the opvpOpenPrinter () function.
count — Number of pixel data elements. FeE" 2742452 Bhk DAL MR

data — Pointer to pixel data array.

Description
This function transfers-ee=#+ pixel data elem

£
STIT T T
11 + + 27 —riEar Iy 2 dE far 1 . [y £ g :
ST Te¥ = HHTE T A A v VP StartRastter O — fanctIronRgTIven
: bl FRPRGSR A\ KIS P L R 4 . PN e : 13 Elaild o g P :
P TSraSterNTatE Rt EFr SrS—wWheh—the—aata Pt T—rehRgtAWATCATEROY the—gTven

data—only transfer the lesser of count and rasterWidth pixels. If count is less than rasterWidth, the driver MUST
not transfer “filler” pixels. In case count exceeds rasterWidth, the driver MUST ignore the additional pixels.

After drawing the raster data, the driver MUST increment the value of the y coordinate-vatae of the current point by 1.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraoopvpErrorNo.
4.9.3.opvpSkipRaster

Name
opvpSkipRaster — Skips lines during raster image drawing.

Synopsis
opvp_result t opvpSkipRaster(

opvp_dc_t printerContext,
opvp_int t count);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

count — Number of lines to be skipped.

Description

This function skips count lines in the vertical direction during raster image drawing. After skipping_these lines, the driver
MUST increment the value of the y coordinate ¥alue-of the current point by count.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraeopvpErrorNo.

4.9.4.opvpEndRaster

Name
opvpEndRaster — Terminates thea raster image drawing operation.
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Synopsis
opvp result t opvpEndRaster (

opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function terminates thea raster image drawing operation.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in
erreraeopVpErrorNo.
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4.10.Stream Data Operations

This section defines functions for stream data operations.

Stream data operations provide the-support that-anfor applications thateireetty creates—a printer native PDL data and sends thise-
data to thea device_ directly. Driver support for any of theAH stream data operations areis OPTIONAL. When caller calls these
functions with Path, Bitmap Image, Scan Line, or Raster Image operation functions, the result of the printing is not
guaranteed.

If the caller calls any funetions-exeeptAPI entries other than opvpTransferStreamData () —Furetion between the
opvpStartStream () and opvpEndStream () functions, the driver MUST return an error and set the detailed error code
to OPVP_BADREQUEST—ia—epvphrrerh

4.10.1.opvpStartStream

Name
opvpStartStream — Declares the sStart of a streaming data transfer.

Synopsis
opvp result t opvpStartStream/(

opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description
This function declares the starts of a streaming data transfer. Streaming data is the-data that is direethy-sent to the printer device

directly without beinrg—any processeding by the driver.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraeopvpErrorNo.

4.10.2.opvpTransferStreamData

Name
opvpTransferStreamData — sSends stream data.

Synopsis

opvp_result t opvpTransferStreamData (
opvp_dc t printerContext,
opvp_int t count,
void *data) ;

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.
count — Number of data bytes to transfer.

data — Pointer to the stream data.

Description
This function sends the-streaming data directly to the printer device.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraroopvpErrorNo.
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4.10.3.o0pvpEndStream

Name
opvpEndStream — Declares the end of a streaming data transfer.

Synopsis
opvp_result t opvpEndStream(

opvp_dc_t printerContext);

Arguments

printerContext — Printer context value returned by the opvpOpenPrinter () function.

Description

This function terminates thea streaminig data transfer.

Return Value
OPVP_OK or -1 whenin case of error. In the latter case,-and the driver MUST store the detailed error code in

erroraeopvpErrorNo.
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5.Graphic Operation Fallback

Printer or printer driver may not support some operation functions, and driver must notice its supported API to caller through the
opvpOpenPrinter () function. For instance, when driver does not support Path Operation functions, driver set NULL into the
apiEntry members (See the definition of the opvpOpenPrinter () function) that reserved to store the pointer to the Path
Operation functions, such as rectangle function, of the driver. Then, caller checks each element if it is NULL, and caller knows the
Path Operation functions are not supported by the driver. After that, to draw a rectangle, caller may break the rectangle drawing
operation down into other drawing functions, for instance, drawing bitmaps that cover the rectangle. This type of implementation
that caller calls the alternative drawing operations is “Caller Fallback”.

03N L AW

9  In another case, printer device does not support some drawing operation functions but printer driver prepares the alternative
10  drawing functions in stead of it. For instance, when printer device does not support Path Operation functions, but driver may
11 prepare the rectangle drawing function that breaks its drawing operation down into other drawing functions prepared by printer
12 device. In this case, driver sets the pointer to the rectangle function into the apiEntry member, and caller can call the drawing
13 rectangle function. This type of implementation that prepares the alternative drawing functions is “Driver Fallback”.

14 This specification does not cover the specification of both “Caller Fallback” and “Driver Fallback”, because this specification
15 covers the API that driver prepares, and fallback is not the API. “Caller Fallback” is the specification of how caller calls the
16  alternative API when some API are not supported by driver, and the “Caller Fallback™ specification depends on each caller

17  implementation. “Driver Fallback” is also not the API, and caller can not know if driver prepares drawing functions with or
18  without fallback because driver conceal the fallback process inside the driver.

25 |
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1 6.Macros, Types., Enumerations and Structures

6.1.Return Values

[S—

2 #define OPVP_OK 0 /* -1 for errors */

6.2.Error Codes

[S—

#define OPVP FATALERROR -1 /* error: cannot be recovered */
#define OPVP BADREQUEST -2 /* error: called where it should not be called */
#define OPVP_BADCONTEXT -3 /* error: invalid printer context */
#define OPVP NOTSUPPORTED -4 /* error: combination of parameters are set */
| B * that cannot be handled by driver or printer *
| #define OPVP JOBCANCELED -5 /* error: job has been canceled by some cause */
#define OPVP_PARAMERROR -6 /* error: invalid parameter */

00NN L AW

p—

6.3.Basic Types

typedef int opvp dc_t; /* driver/device context */
| typedef int opvp result t; /* return value */
typedef unsigned char opvp byte t; /* BYTE */
typedef unsigned char opvp char t; /* character (string) */
typedef int opvp int t; /* integer */
typedef int opvp fix t; /* fixed integer */
typedef float opvp float t; /* float */
| typedef unsigned int opvp_ flag t; /* flags */
typedef unsigned int opvp rop t; /* raster operation */

—_

typedef struct opvp point ({
opvp_fix t x, y;
} opvp point t;

B LWND—= OOV R W

—_— ——

typedef struct opvp rectangle {
opvp_point_t p0; /* start point */
opvp_point t pl; /* diagonal point */
} opvp rectangle t;

DO — —m e
S O 0 3

typedef struct opvp roundrectangle {
opvp_point t p0; /* start point */
opvp_point t pl; /* diagonal point */
opvp_fix t xellipse, yellipse;

25 } opvp_ roundrectangle t;

[NSRN SIS
W DN —

)
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[a—

6.4.Ilmage Formats

typedef enum opvp imageformat {
OPVP_ IFORMAT RAW =
OPVP_IFORMAT RLE =
OPVP_IFORMAT JPEG =
OPVP_IFORMAT PNG =
} opvp imageformat t;

~ N~ 0~

NN AW
w NP O

6.5.Color Presentation

[S—

typedef enum opvp colormapping {
OPVP_CMAP DIRECT =0,
OPVP_ CMAP INDEXED =1
} opvp colormapping t;

typedef enum opvp cspace {
OPVP CSPACE_BW =0,
OPVP CSPACE DEVICEGRAY
OPVP CSPACE DEVICECMY = 2,

ISR RN o SRV RN NN
Il
—
~

—_

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0 57



AN AW =

[S—

OO 0NN W B W

—_

[

—_
— O O 0 NN W kWL

—_ e
BN No NNV, N N UV S )

[S—

—_ = = =
B LD OOV 9 Kb W

1

W N

OPVP_CSPACE DEVICECMYK

OPVP_CSPACE DEVICERGB =

OPVP_CSPACE DEVICEKRGB

OPVP_CSPACE STANDARDRGB

OPVP_CSPACE STANDARDRGB64
} opvp cspace t;

Il
~ o0 W
~ S~~~

6.6.Fill, Paint, Clip

typedef enum opvp fillmode {
OPVP_FILLMODE EVENODD = 0,
OPVP_FILLMODE WINDING =1
} opvp fillmode t;

typedef enum opvp paintmode {
OPVP_PAINTMODE OPAQUE =0,
| OPVP_PAINTMODE TRANSPARENT =1
} opvp paintmode t;

typedef enum opvp cliprule {
OPVP_CLIPRULE EVENODD =0,
OPVP_CLIPRULE WINDING =1
} opvp cliprule t;

6.7.Line

typedef enum opvp linestyle ({
OPVP_LINESTYLE_SOLID =0,
OPVP LINESTYLE_DASH =1

} opvp_linéétyle_t;

typedef enum opvp linecap {

OPVP_LINECAP BUTT =0,
OPVP_LINECAP ROUND =1,
OPVP_LINECAP SQUARE =2

} opvp_liné&ap_t;

typedef enum opvp linejoin {

OPVP_LINEJOIN MITER =0,
OPVP_LINEJOIN ROUND =1,
OPVP_LINEJOIN BEVEL =2

} opvp_linéﬁoin_t;

6.8.Brush

typedef struct opvp brushdata {
opvp bdtype t type;
opvp_int t width, height, pitch;

| opvp byte t datal]; * —must—pe—defined—as—dataltt—feorG66c—2=
} opvp brushdata t;

typedef struct opvp brush ({
opvp cspace t colorSpace;
| opvp_int t color[4] ;=R
opvp_int t xorg, yorg; /* brush origin ,ignored for opvpSetBgColor
opvp brushdata t *pbrush; /* pointer to brush data */
} opvp brush t;

typedef enum opvp bdtype {OPVP BDTYPE NORMAL = 0} opvp bdtype t;

' 6.9.Misc-ellaneous Flags

typedef enum opvp arcmode {
OPVP_ARC = 0,
OPVP_CHORD =1,

*/
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OPVP_PIE =2
} opvp_arcmode t;

typedef enum opvp arcdir
OPVP_CLOCKWISE =0,

OPVP_COUNTERCLOCKWISE =1
} opvp arcdir t;
typedef enum opvp pathmode {
OPVP_PATHCLOSE = 0,
OPVP_PATHOPEN =1

} opvp pathmode t;

6.10.CTM

typedef struct opvp ctm {
opvp float t a, b, ¢, d, e, f;
} opvp_ ctm t;

6.11.Device Information and Capabilities

typedef enum opvp queryinfoflags {
OPVP_QF DEVICERESOLUTION = 0x00000001,

OPVP QF MEDIASIZE = 0x00000002,

OPVP_QF PAGEROTATION = 0x00000004,

OPVP_QF MEDIANUP = 0x00000008,

OPVP_QF MEDIADUPLEX = 0x00000010,

OPVP_QF MEDIASOURCE = 0x00000020,

OPVP_QF MEDIADESTINATION = 0x00000040,

OPVP_QF MEDIATYPE = 0x00000080,
DD A Moo Tom P VYo Wa Walk WaWaVaVal k| £ n = x /e = I
T VL A 0 ¥ A I s Y i e T 7 T TOT ISASSACACASE =y e =) TCSTITTE K —AUT O
D Tﬁi T_‘iﬁﬁTT\'HT‘ﬁT_‘ " — 0 fa¥aV¥aksNaVaVa¥al ul £ imY 1 T £ *
PV P—OF—PRINTREGEON iy —for—epvpouerybevieetnt

OPVP_OF MEDIACOPY = 0x00000100,/* Maximum copy number supported *

_ OPVP QF PRINTREGION = 0x00010000 only for opvpQueryDeviceInfo use *

} opvp queryinfoflags t;

6.12.Sample Header File

HereFollowing is a sample header file which can be used by driver erand renderer implementations based on this specification.
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o+Medified—Ffor—OoPVP—3-0—bvBBRR—In
#ifndef OPVP H
#define OPVP _H
/* Return Values and Error Codes */
#define OPVP_ OK 0 /* -1 for errors */
#define OPVP_ FATALERROR -1 /* error: cannot be recovered */
#define OPVP BADREQUEST -2 /* error: called where it should not be called */
#define OPVP BADCONTEXT -3 /* error: invalid printer context */
#define OPVP_NOTSUPPORTED -4 /* error: combination of parameters are set */
/* whitehthat cannot be handled by driver or printer
*
/
#define OPVP_JOBCANCELED -5 /* error: job has been canceled by some cause */
#define OPVP_ PARAMERROR -6 /* error: invalid parameter */
/* Basic Types */
typedef int opvp dc t; /* driver/device context */
typedef int opvp result t; /* return value */
typedef unsigned char opvp byte t; /* BYTE */
typedef unsigned char opvp char t; /* character (string) */
typedef int opvp int t; /* integer */
typedef int opvp fix t; /* fixed integer */
typedef float opvp float t; /* float */
typedef unsigned int opvp flag t; /* flags */
typedef unsigned int opvp rop t; /* raster operation */

/* for opvp fix t */
#define OPVP_FIX FRACT WIDTH 8
#define OPVP_FIX FRACT DENOM
#define OPVP_FIX FLOOR WIDTH

/* convert macro */
#define OPVPiIZFIX(i,fix)
#define OPVPiFZFIX(f,fix)

/* graphic elements */
typedef struct opvp point ({
opvp_fix t x, y;

} opvp point t;

typedef struct opvp rectangle {
opvp_point t pO0;
opvp_point t pl;

} opvp rectangle t;

typedef struct opvp roundrectangle {
opvp_point t pO0;
opvp_point t pl;
opvp_fix t xellipse, yellipse;
} opvp_ roundrectangle t;

/* Image Formats */

typedef enum opvp imageformat {
OPVP_TIFORMAT RAW
OPVP_TIFORMAT RLE =
OPVP_TIFORMAT JPEG
OPVP_TIFORMAT PNG =

} opvp imageformat t;

Il
w NP o

~ N~

/* Color Presentation */

typedef enum opvp colormapping {
OPVP_CMAP DIRECT =
OPVP_CMAP INDEXED =1

} opvp colormapping t;

typedef enum opvp cspace {

(1<<OPVP_FIX FRACT WIDTH)
(sizeof (int) *8-OPVP_FIX FRACT WIDTH)

(£ix=1<<OPVP_FIX FRACT WIDTH)
(fix=((int) floor (f) <<OPVP_FIX FRACT WIDTH)\

| ((int) ((f-floor (f))*OPVP_FIX FRACT DENOM)\
& (OPVP_FIX FRACT DENOM-1)))

/*
/*

start point */
diagonal point */

/*
/*

start point */
diagonal point */
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OPVP_CSPACE BW
OPVP_CSPACE DEVICEGRAY =
OPVP_CSPACE DEVICECMY
OPVP_CSPACE DEVICECMYK
OPVP_CSPACE DEVICERGB =
OPVP_CSPACE DEVICEKRGB
OPVP_CSPACE STANDARDRGB
OPVP_CSPACE STANDARDRGB64
} opvp cspace t;

I
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/* Fill, Paint, Clip */
typedef enum opvp fillmode {
OPVP_FILLMODE EVENODD
OPVP_FILLMODE WINDING =1
} opvp fillmode t;

|
o
~

typedef enum opvp paintmode {
OPVP_PAINTMODE OPAQUE ———= 0,
OPVP_PAINTMODE TRANSPARENT =1
} opvp paintmode t;

typedef enum opvp cliprule {
OPVP_CLIPRULE EVENODD =0,

OPVP7CLIPRULE:WINDING =1

} opvp cliprule t;

/* Line */

typedef enum opvp linestyle ({
OPVP_LINESTYLE SOLID =0,
OPVP _LINESTYLE DASH =1

} opvp linestyle t;

typedef enum opvp linecap {
OPVP_LINECAP BUTT =0,
OPVP_LINECAP ROUND =1,
OPVP_ LINECAP SQUARE =2

} opvp linecap_ t;

typedef enum opvp linejoin {
OPVP_LINEJOIN MITER =0,
OPVP_LINEJOIN ROUND =1,
OPVP_LINEJOIN BEVEL =2

} opvp linejoin t;

/* Brush */

typedef enum opvp bdtype ({
OPVP_BDTYPE NORMAL =0

} opvp bdtype t;

typedef struct opvp brushdata {
opvp bdtype t type;
opvp_int t width, height, pitch;
#if defined( GNUC_ ) && GNUC__ <= 2
opvp byte t datafll];

#else
opvp byte t datal];
#endif

} opvp brushdata t;

typedef struct opvp brush ({
opvp_cspace t colorSpace;
opvp_int t color[4];3%=A iR
opvp_int t xorg, yorg; /* brush origin */
/* ignored for opvpSetBgColor */
opvp_brushdata t *pbrush; /* pointer to brush data */
/* solid brush used, if NULL */
} opvp brush t;

/* Miscwellaneous Flags */
typedef enum opvp arcmode {
OPVP_ARC = 0,

OpenPrinting Vector Printer Driver Application Program Interface Specification 1.0

61



0NN Lk W~

OPVP_CHORD
OPVP_ PIE
} opvp_arcmode t;

typedef enum opvp arcdir ({

OPVP_CLOCKWISE

OPVP_COUNTERCLOCKWISE

} opvp_arcdir t;

|
=

typedef enum opvp pathmode {

OPVP_PATHCLOSE
OPVP_PATHOPEN
} opvp pathmode t;

/* CIM */

typedef struct opvp ctm {

opvp float t a, b,

} opvp_ctm t;

c, d, e, £;

/* Device Information and Capabilities */
typedef enum opvp queryinfoflags {

OPVP_QF DEVICERESOLUTION = 0x00000001,
OPVP_QF MEDIASIZE = 0x00000002,
OPVP QF PAGEROTATION = 0x00000004,
OPVP_QF MEDIANUP = 0x00000008,
OPVP QF MEDIADUPLEX = 0x00000010,
OPVP_QF MEDIASOURCE = 0x00000020,
OPVP_QF MEDIADESTINATION = 0x00000040,
OPVP_QF MEDIATYPE = 0x00000080,
fa¥al * ul £ im 3 T £ X
7 iy —for—opvpouerybevicent
ADAWAD] I DR TNMDIT T ON- — 0 fa¥aV¥akoNaVaVa¥al * ] £ D 1 T £ * 1 00—
PYP—OF—PRINTREGTON rly—feor—epvpOuerybevicetns +
SESCASES ST PYP—OF—MEPE
OPVP_OF MEDIACOPY = 0x00000100,/* Maximum copy number supported */X
__OPVP QF PRINTREGION = 0x00010000 /* only for opvpQueryDevicelInfo use */%

} opvp queryinfoflags t;

/* API Procedure Entries */

typedef
opvp_dc t

struct opvp api procs {

_opvp_api_procs**) ;sES R

opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t

(*
(*
(*
(*
(*
(*
(*
(*

opvpClosePrinter) (opvp dc_t);

opvpStartJob) (opvp dc t,opvp char t¥*);

opvpEndJob) (opvp dc t);
opvpAbortJob) (opvp dc t);

opvpStartDoc) (opvp dc t,opvp char t¥*);

opvpEndDoc) (opvp dc t);

opvpStartPage) (opvp dc t,opvp char t*);

opvpEndPage) (opvp dc t);

(*opvpOpenPrinter) (opvp int t,opvp char t*,opvp int t*,epvp—imt—t*rstruct
T

(*opvpQueryDeviceCapability) (opvp _dc_t,opvp flag t,opvp int t,opvp byte t*);

opvp result t
(*opvpQueryDeviceInfo
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t

1 4

*
*
*
*
*
*

(opvp_dc_t,opvp flag t,opvp int t,opvp char t*);

opvpResetCTM) (opvp dc t);

opvpSetCTM) (opvp dc_t,opvp ctm t¥*);
opvpGetCTM) (opvp dc_t,opvp ctm t*);

opvpInitGS) (opvp_dc t);
opvpSaveGS) (opvp dc t);
opvpRestoreGS) (opvp dc t);

hl
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*opvpQueryColorSpace) (opvp dc_t,opvp int t*, opvp cspace t*);5f

opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t

(*
(*
(*
(*
(*
(*
(*
(*
(*

opvpSetColorSpace) (opvp _dc t,opvp cspace t);
opvpGetColorSpace) (opvp dc t,opvp cspace t¥*);
opvpQueryROP) (opvp_dc_t,opvp int t*,opvp rop t*);
opvpSetROP) (opvp dc t,opvp rop t);
opvpGetROP) (opvp dc_t,opvp rop t¥*);
opvpSetFillMode) (opvp _dc t,opvp fillmode t);
opvpGetFillMode) (opvp _dc t,opvp fillmode t*);
opvpSetAlphaConstant) (opvp dc t,opvp float t);
opvpGetAlphaConstant) (opvp dc t,opvp float t¥*);
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opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t

opvp result t

opvp result t
opvp result t

opvp result t
opvp result t

opvp result t
opvp result t

opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t
opvp result t

} opvp api procs_t;

(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*

(*

(*
(*
(*
(*
(*
(*
(*
(*
(*
(*
(*

opvpSetLineWidth) (opvp dc t,opvp fix t);
opvpGetLineWidth) (opvp dc_t,opvp fix t*);
opvpSetLineDash) (opvp dc t,opvp fix t*,opvp_int t);
opvpGetLineDash) (opvp _dc t,opvp fix t*,opvp int t*);
opvpSetLineDashOffset) (opvp _dc_t,opvp fix t);
opvpGetLineDashOffset) (opvp_dc_t,opvp fix t*);
opvpSetLineStyle) (opvp_dc_t,opvp linestyle t);
opvpGetLineStyle) (opvp dc t,opvp linestyle t¥*);
opvpSetLineCap) (opvp_dc_t,opvp linecap t);
opvpGetLineCap) (opvp_dc_t,opvp linecap t*);
opvpSetLineJoin) (opvp dc t,opvp linejoin t);
opvpGetLineJoin) (opvp _dc t,opvp linejoin t*);
opvpSetMiterLimit) (opvp_dc t,opvp fix t);
opvpGetMiterLimit) (opvp_dc t,opvp fix t*);
opvpSetPaintMode) (opvp_dc_t,opvp paintmode t);
opvpGetPaintMode) (opvp dc t,opvp paintmode t*);
opvpSetStrokeColor) (opvp dc t,opvp brush t*);
opvpSetFillColor) (opvp dc_t,opvp brush t*);
opvpSetBgColor) (opvp _dc t,opvp brush t*);
opvpNewPath) (opvp dc t);

opvpEndPath) (opvp dc t);
opvpStrokePath) (opvp dc t);
opvpFillPath) (opvp dc_t);
opvpStrokeFillPath) (opvp dc t);
opvpSetClipPath) (opvp dc t,opvp cliprule t);
opvpResetClipPath) (opvp _dc t);
opvpSetCurrentPoint) (opvp dc t,opvp fix t,opvp fix t);

(*opvpLinePath)(oﬁ%pidcit,opvpipathmodeit,opvpiintit,opvpipointit*);

(*opvpPolygonPath) (opvp_dc_t,opvp int t,opvp_int t*,opvp point t*);

opvpRectanglePath) (opvp dc t,opvp int t,opvp rectangle t*);

(*opvpRoundRectanglePath) (opvp_dc_t,opvp_int t,opvp roundrectangle t¥*);

opvpBezierPath) (opvp _dc t,opvp int t,opvp point t*);

(*opvpArcPath) (opvp _dc t,opvp arcmode t,opvp arcdir t,opvp fix t,opvp fix t,opvp fix
t,opvp fix t,opvp fix t,opvp fix t,opvp fix t,opvp fix t);

(*opvpDrawImage) (opvp_dc_t,opvp int t,opvp int t,opvp int t,opvp int t,opvp imageform
at_t,opvp_rectangle t,void*);

(*opvpStartDrawImage) (opvp_dc_t,opvp int t,opvp int t,opvp _int t,opvp int t,opvp imag
eformat t,opvp rectangle t);

opvpTransferDrawImage) (opvp_dc_t,opvp int t,void¥*);
opvpEndDrawImage) (opvp _dc t);
opvpStartScanline) (opvp_dc t,opvp int t);
opvpScanline) (opvp_dc_t,opvp int t,opvp_int t*);
opvpEndScanline) (opvp_dc t);
opvpStartRaster) (opvp_dc t,opvp int t);
opvpTransferRasterData) (opvp dc t,opvp int t,opvp byte t*);
opvpSkipRaster) (opvp_dc_t,opvp_int t);
opvpEndRaster) (opvp dc t);
opvpStartStream) (opvp dc t);
opvpTransferStreamData) (opvp_dc t,opvp int t,void*);
opvpEndStream) (opvp dc t);

/* Function prototype */
opvp_dc_t opvpOpenPrinter (

opvp_int t outputfFD,
opvp_char t *printerModel,
opvp_int t apiVersion([2],
opvp_int t *nApiEntry,

opvp_api procs t **apiProcs);

/* error no */
extern opvp int t opvpErrorNo;

#endif /* OPVP_H */
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8.History

Version 0.1 (Japanese) Mihara/Toratani
Version 0.2 (Japanese) Mihara

Oopenprinting-0.1.1 implementation by opfc-have-implemented-based-on-this-verston
Version 0.2-en 2004-3-14 Mihara/Toratani/Kitayama/Yamagishi/Kanjo

Translation to English
Seme-fFeedback from opfc implementation

Version 1.0 RC1 2005-7-20 Mihara
Change copyright notice from FDL to MIT style copyright
Delete temporary font operations.

Version 1.0 RC2 2006-6-9/2006-6-17/2006-6-20/2006-6-26/2006-6-29

Add API version number to OpenPrinter() parameter
Add pitch and delete count to/from Drawlmage()/StartDrawl mage()
Add afigure for SetMiterL imit.

Change function names/constandts/enumerations/structures names to add FSG prefixes.

Change copyright year and dates
Delete "Printer Driver Database”
Delete *cmap* from CSPASE chart.

Fix parameter colorSpace (wrong) to colorDepth (correct) for Drawlmage()/StartDrawl mage
Change description for fsgpdStartJob/fsgpdEndJob/fsgpdAbortJob
Add type FSGPD_CHAR for character type
Version 1.0 RC2 2006-10-20
Add FSGPD_CSPACE_DEVICEKRGB

Remove "current implementation" descriptions from Color Scheme and Color Space descriptions.

Remove "described later" descriptions

Make support of updf for scheme"MUST."
Version 1.0 RC2 2006-12-05

Format: Add line numbers and chapter numbers,

Format: Replace Microsoft Expressions object to OO0 Expressions

Version 1.0 RC23 2007-5-919 Toratani

Append “opvp” or “OPVP” to function names, enumerations, symbols according to the naming rules.

Update parameters of opvpOpenPrinter () function and the bitmap image functions.
Rearrange the document sections, chapters and text formant.

Merge the RC2 2006-6-9 — 2006-12-05 updates made by Mihara
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