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1. Notation and Terminology

1.1 Notation Conventions

This section describes the use of courier, italic and bold fonts in this document.

Font Description Examples

Couri er Definition of functions. voi d bi di Destroy(Bidi C *pBidi C);
Name of functions. sel ect ()
Source code examples. #i ncl ude <opbi di . h>

Bi di C *pBidi C = bi di New(“sanple”, 0, 1, NULL);

Italic Arguments of the function usedinthe | nBufBytes
description.

File, directory or other resource names. | /var/log/opbidi/printer

Bold Emphasis

1.2 Conformance Terminology

In this document, capitalized terms, such as: MUST, MUST NOT, REQUIRED, SHOULD, SHOULD NOT, MAY, and OPTIONAL,
areintended to be interpreted as described in [RFC2119].

1.3 Other Terminology

The following table defines special terms used in this document.

Term Description

Bi-di Plug-in module A shared library or an individual program which provides a set of the Bi-di Plug-in API functions.

Bi-di Plug-inlibrary A Bi-di Plug-in module as a shared library being linked by the Stub.

Bi-di Plug-in program | A Bi-di Plug-in module as an individual program which communicates with the Stub via an inter-process
communication interface.

Stub A library which connects the Monitor and the Bi-di Plug-in module, and provides the Bi-di Plug-in API
entries to the Monitor.

Monitor A program which calls the Bi-di Plug-in APl entries provided by the Stub.

Bi-di Object An object which keeps a data set created by the Stub for controlling the Bi-di Plug-in module.

Bi-di Plug-in process A process of the Bi-di Plug-in program.

OpenPrinting Bi-di Plug-in Application Program Interface Specification 1




2. Introduction

2.1 Summary

This document defines the API for obtaining the printer status data from the printer in the standard data format, and the API for writing
the printer command data to the printer as well. This document also defines the standard data format to describe the printer status data.

2.2 Architecture Overview

The following figure shows the modules related to the Bi-di Plug-in API.

[ upper system ]

ZAN XML format printer status data or Bi-di Plug-in Reading and writing datavia
another standard format data. Shared Library Interface device, pipe or socket interface
/
=) N\
Bi-di Plug-in Printer
< library
Monitor |/ Bi-di X
Plug-in
\ API /
< S Bi-dii Plug-in Another
: program -» Printer
\ J \ /
9 Bi-di Plug-in Reading and writing data via
device, pipe or socket interface
|:| One Process Process I nterface pip
Fig.1 Architecture Overview

The Stub is alibrary which connects the Monitor and the Bi-di Plug-in module, and provides the Bi-di Plug-in API entries to the
Monitor. To obtain the printer status from the printer, the Monitor creates the Bi-di Object with the Bi-di Plug-in API. The Bi-di Object
is an object which keeps a data set for controlling the Bi-di Plug-in module. The Monitor can create multiple Bi-di Objects, however
one Bi-di Object can deal with only one Bi-di Plug-in module. The Bi-di Plug-in library is a Bi-di Plug-in module provided as a shared
library. The Stub loads and links the Bi-di Plug-in library when creating the Bi-di Object, and communicates with it via the Bi-di
Plug-in Shared Library Interface. Therefore, the Monitor, the Stub and the Bi-di Plug-in library run as the same process. Another type
of Bi-di Plug-in module isthe Bi-di Plug-in Program that is an individual program loaded and executed by the Stub when creating the
Bi-di Object. The Bi-di Plug-in program communicates with the Stub via the Bi-di Plug-in Process Interface.

The Monitor obtains the printer status data from the Bi-di Plug-in module at an appropriate interval time. Raw printer status data just
obtained from the printer via a device, pipe or socket interface depends on each printer model or protocol. The Bi-di Plug-in module
converts the raw printer status data into the device independent XML format status data, and the Monitor can obtain it viathe Bi-di
Plug-in API. Furthermore, the Monitor can send the XML format printer status data to an upper system, such as an application program
or aspooler program, and the upper system can parse and use the data. In other cases, the Monitor can parse the XML format printer
status data by itself and convert it into another standard format data, such as PP, and send it to the upper system, so that the upper
system can deal with the device independent printer status data.

The following section in this document describes the Bi-di Plug-in API, Bi-di Plug-in Shared Library Interface, Bi-di Plug-in Process
Interface and the Printer Status Data Format in detail.

OpenPrinting Bi-di Plug-in Application Program Interface Specification 2



3. Bi-di Plug-in API

3.1 bidiNew

Name
bidiNew — Create a new Bi-di Object. <Thisfunction MUST be supported.>

Synopsis
BidiC *bidiNew(char *pName, int fdRead, int fdWrite, char *pURI);

Arguments
pName — Name of the Bi-di Plug-in library or Bi-di Plug-in program.
fdRead — File descriptor for reading the printer status data from the Bi-di Plug-in module.
fdWrite — File descriptor for writing the printer command data to the Bi-di Plug-in module.
pURI —Device URI.

Description
This function creates the Bi-di Object specified by pName and return the printer to it.

First, this function MUST assume pName as the name of the Bi-di Plug-in library. The appropriate prefix (e.g. lib*) and
postfix (e.g. .so) for the library name for each operating system are automatically appended in this function, and this function
triesto load and link the Bi-di Plug-in library from the appropriate library path under each operating system.

If this function fails to load or link to the Bi-di Plug-in library, this function MUST assume pName as the name of the Bi-di
Plug-in program, and this function tries to load and execute the Bi-di Plug-in program from the appropriate executable path
under each operating system.

This function MAY be blocked until all theinitialization procedures of the Bi-di Plug-in module are completed, or return a
NULL pointer immediately without the initialization of it after receiving the signal.

This function MAY be blocked depending on the connection process between the Bi-di Plug-in module and the printer. The
Monitor SHOULD set the alarm signal or other time out mechanism before calling this function.

The writing functionality of the Bi-di Plug-in module is optional. The Monitor can know whether the Bi-di Plug-in module
supports the writing functionality or not by the bi di Get Cap() function. When the writing functionality is not supported,
the Monitor MUST write the printer command data directly to the printer via an appropriate file descriptor.

pPURI isOPTIONAL. NULL for pURI means that the device URI is unknown and the way of how to deal with the device
URI depends on the implementation of each Bi-di Plug-in module.

Return Value
Pointer to the Bi-di Object or NULL when error.

3.2 bidiDestroy

Name
bidiDestroy — Destroy the Bi-di Object. <This function MUST be supported.>

Synopsis
void bidiDestroy(BidiC *pBidiC);

Arguments
pBidiC — Pointer to the Bi-di Object.
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Description
When the Bi-di Object specified by pBidiC isthe Bi-di Plug-in program, this function kills it and destroys the Bi-di Object.

When the Bi-di Object specified by pBidiC isthe Bi-di Plug-in library, this function unlinksit and destroys the Bi-di Object.

This function MAY be blocked depending on the disconnection process between the Bi-di Plug-in module and the printer.
The Monitor SHOULD set the alarm signal or other time out mechanism before calling this function.

Return Value
None

3.3 bidiGetCap

Name
bidiGetCap — Get the Bi-di Object capabilities. <This function MUST be supported.>

Synopsis
int bidiGetGap(BidiC *pBidiC, BidiCap cap);

Arguments
pBidiC — Pointer to the Bi-di Object.
cap — Enum of the Bi-di Object capabilities. This function MUST support the following enums.

cap Value Description
BIDI_CAP_WRITE 1 Supportsthebi di Start Wite(),bidi EndWite() andthe
bi di Wite() functions.
BIDI_CAP_JOB 2 Supportsthebi di St art Job(), bi di EndJob() andthe
bi di Cancel Job() functions.
BIDI_CAP _CTRL 3 Supportsthebi di Ct r| () function.
Description

This function returns the value which indicates whether the condition specified by cap istrue or false.

The Bi-di Plug-in program MUST support thebi di Start Wite(), bi di EndWite() andthebi di Wite()
functions. This function MUST return BIDI_TRUE when the Bi-di Object specified by pBidiC is the one for the Bi-di
Plug-in program.

Thisfunction MUST NOT be blocked.

Return Value
BIDI_TRUE The condition specified by cap istrue.

BIDI_FALSE The condition specified by cap isfalse.

BIDI_ERROR Any error.

The Monitor MUST destroy the Bi-di Object when this function returns BIDI_ERROR.

3.4 bidiStartJob

Name
bidi StartJob — Start the printing job sequence. <This function is OPTIONAL.>

Synopsis
int bidiStartJob(BidiC *pBidiC, int idJob);

Arguments
pBidiC — Pointer to the Bi-di Object.
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idJob — Job ID.

Description
The Monitor declares the start of the printing job to the Bi-di Plug-in module specified by pBidiC.

This function MUST be called before starting printing job by this function and after the end of printing job by calling the
bi di EndJob() function, or return BIDI_ERROR.

Thisfunction MUST NOT be blocked.

Return Value

BIDI_OK Success.
BIDI_EPROGRESS The printing job specified idJob isin progress and cannot start a new job with the samejob ID.
BIDI_ERROR Other errors.

The Monitor MUST destroy the Bi-di Object when this function returns BIDI_ERROR.

3.5 bidiEndJob

Name
bidiEndJob — Stop the printing job sequence. <This function is OPTIONAL. If the bi di St art Job() function is supported,

this function MUST be supported.>

Synopsis
int bidiEndJob(BidiC *pBidiC);

Arguments
pBidiC — Pointer to the Bi-di Object.

Description
The Monitor checks the end of the printing job to the Bi-di Plug-in module specified by pBidiC by this function.

The Monitor MUST call this function after finishing or canceling a printing job.

This function returns BIDI_ERROR if the bi di St art Job(') functionis not called by the Monitor or aprinting job is not
executed prior to calling this function.

This function MUST NOT be blocked.

Return Value

BIDI_OK Success.
BIDI_EPROGRESS The printing job specified idJob isin progress.
BIDI_ERROR Other errors.

The Monitor MUST destroy the Bi-di Object when this function returns BIDI_ERROR.

Whether this function returns BIDI_EPROGRESS or not depends on the specification of each Bi-di Plug-in module. When this
function returns BIDI_EPROGRESS, the Monitor MUST call this function again to try to check the end of the printing job after
the specified interval time. The specified interval time depends on the implementation. The Bi-di Plug-in module MUST provide
all the same functionalities, including the reading printer status data by the bi di Read() function, that the Bi-di Plug-in module
provides before BIDI_EPROGRESS occurs.
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3.6 bidiCancelJob

Name
bidiCancel Job — Cancel the printing job sequence. <This function is OPTIONAL. If the bi di St art Job() functionis
supported, this function MUST be supported.>

Synopsis
int bidiCancelJob(BidiC *pBidiC, int idJob);

Arguments
pBidiC — Pointer to the Bi-di Object.
idJob — Job ID.

Description
The Monitor declares the cancellation of the printing job specified by idJob to the Bi-di Plug-in module specified by pBidiC.

This function MUST NOT be blocked.

Return Value

BIDI_OK Success.

BIDI_ENOJOB The printing job specified by the idJob is no longer in progress.
BIDI_EPROGRESS The printing job specified by theidJob isin progress and cannot cancel the job.
BIDI_ERROR Other errors.

The Monitor MUST destroy the Bi-di Object when this function returns BIDI_ERROR.

Whether this function returns BIDI_ENOJOB or not depends on the specification of each Bi-di Plug-in module. If the Bi-di
Plug-in module has the capability of receiving the multiple printing jobs, the Bi-di Plug-in module SHOULD retains each job ID
for each printing job, and cancel only the printing job specified by idJob when the Monitor calls this function, or return
BIDI_ENOJOB when the job is no longer in progress or idJob is a nonexistent job ID. If the Bi-di Plug-in module does not have
the capability of receiving the multiple printing jobs, the Bi-di Plug-in module retains only one job 1D for one printing job at the
same time, and cancel the printing job specified by idJob when the Monitor calls this function, or return BIDI_ENOJOB when the
jobisnolonger in progress or idJob is anonexistent job ID. The way of how to deal with BIDI_ENOJOB depends on the Monitor.

This function returns BIDI_EPROGRESS when the printing job specified by idJob isin progress and the Bi-di Plug-in module
cannot cancel the job. The way of how to deal with BIDI_EPROGRESS depends on the Monitor.

3.7 bidiGetReadFD

Name
bidi GetReadFD — Get the file descriptor for reading from the Bi-di Object. <This function MUST be supported.>

Synopsis
int bidiGetReadFD(BidiC *pBidiC);

Arguments
pBidiC — Pointer to the Bi-di Object.

Description
This function returns the file descriptor for reading the printer status data from the Bi-di Object specified by pBidiC.
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The file descriptor obtained from this function is valid until the Monitor destroys the Bi-di Object.

The Monitor can use the file descriptor obtained from this function for the UNIX sel ect () function to determine its own
processing.

Thisfunction MUST NOT be blocked.

Return Value
File descriptor.
BIDI_ERROR Any error.

The Monitor MUST destroy the Bi-di Object when this function returns BIDI_ERROR.

3.8 bidiStartRead

Name
bidi StartRead — Start the reading sequence. <This function MUST be supported.>

Synopsis
int bidiStartRead(BidiC *pBidiC, BidiReadMode idReadMode, char *pLang);

Arguments
pBidiC — Pointer to the Bi-di Object.
idReadMode — Enum of the Bi-di Object reading mode.
pLang — Pointer to the language string.

Description
The Monitor declares the start of reading the printer status data to the Bi-di Piug-in module specified by pBidiC.

idReadMode is the enum of the reading mode. This function SHOUL D support the following enums.

idReadMode Value Description
BIDI_READ_PRT_MIB_ALL 255 Read all the printer status data.
BIDI READ PRT MIB SUMMARY 1 Read the summarized printer status data.

The Monitor MUST set the “language” , "region” and “character code” string, (e.g. “ja JPUTF-8") defined by the locale
specification to pLang. The Bi-di Plug-in module MUST generate the printer status data according to the specified language,
region and character code. The Bi-di Plug-in module MUST support UTF-8 at least. The way of how to deal with the other
character codes, (e.g. ja_JP.eucJP) depends on each Bi-di Plug-in module implementation.

The Bi-di Plug-in module MUST generate the printer status datain English when the Monitor set aNULL vaue to pLang or
when the Bi-di Plug-in module cannot generate the printer status data according to the language and region specified by
pLang.

The Bi-di Plug-in module MUST establish and retain the printer status data to be read by the Monitor viathe bi di Read()
function.

When the Bi-di Plug-in module isaBi-di Plug-in program, the Bi-di Plug-in program MUST write O(one byte) into the Data
Reading Pipe after the Bi-di Plug-in program establishes and retains the printer status data, and this function MUST first read

the above one byte from the Data Reading Pipe specified by the file descriptor which can be obtained by the
bi di Get ReadFD() function.

Thisfunction MUST return BIDI_ERROR when the Monitor calls the following functions before the Monitor calls the
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bi di EndRead() function.
bi di Start Read(),bidi StartWite(),bidi EndWite()

This function MAY be blocked until the Bi-di Plug-in module establishes and retains the printer status data, or return a
BIDI_INTR error caused by receiving the signals.

This function MAY be blocked depending on the connection process between the Bi-di Plug-in module and the printer. The
Monitor SHOULD set the alarm signal or other time out mechanism before calling this function.

Return Value
BIDI_OK Success.

BIDI_EINTR Receiveasignal.

BIDI_ERROR Other errors.

The Monitor MUST destroy the Bi-di Object when this function returns BIDI_ERROR.

3.9 bidiRead

Name
bidiRead — Read the printer status data from the Bi-di Object. <This function MUST be supported.>

Synopsis
int bidiRead(BidiC *pBidiC, void *pBuf, int nBufBytes);

Arguments
pBidiC — Painter to the Bi-di Object.
pBuf — Pointer to the buffer for storing the printer status data.
nBufBytes — Number of bytes for reading the printer status data.

Description
This function obtains the printer status data from the Bi-di Object specified by pBidiC and store the data into the buffer

specified by pBuf. The data format of the printer status data is defined in the “ Printer Status Data Format” section.

When the length of the printer status data is longer than the length of the buffer specified by nBufBytes, this function read the
nBufBytes bytes data from the top of the printer status data first and store it at the top of the buffer, and next time this
function is called, this function reads the remaining printer status data from the next byte of the previous read data and stores
it in the next address of the end of the previous written datainto the buffer.

When the remaining printer status data is shorter than the length specified by nBufBytes, this function returns the specified
shorter byte number instead of the nBufBytes, or returns zero when no printer status data remains.

When receiving the signals, this function MAY read and store the printer status data which is shorter than the length
specified by nBufBytes, and return the shorter length of the data that this function actually read and stored.

This function returns BIDI_EINTR when no printer status datais read regardless of the printer status data that should be read
retains.

This function MAY be blocked depending on the connection process between the Bi-di Plug-in module and the printer. The
Monitor SHOULD set the alarm signal or other time out mechanism before calling this function.
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The Monitor MUST call this function between the bi di St art Read() and bi di EndRead() functions. Thisfunction
MUST return BIDI_ERROR when this function is not called between the bi di St art Read() and bi di EndRead()
functions.

Return Value
Number of bytes of the printer status dataread, or 0 when no data remains.
BIDI_EINTR Receive asignal with no data read.

BIDI_ERROR Other errors.

3.10 bidiEndRead

Name
bidiEndRead — Stop the reading sequence. <This function MUST be supported.>

Synopsis
int bidiEndRead(BidiC *pBidiC);

Arguments
pBidiC — Pointer to the Bi-di Object.

Description
The Monitor declares the end of reading the printer status data to the Bi-di Plug-in module specified by pBidiC.

The Bi-di Plug-in module can update the printer status data after this function is called by the Monitor.
The Monitor MUST call this function after calling the bi di St art Read() function.

This function returns BIDI_ERROR if the bi di St art Read() function isnot called by the Monitor prior to calling this
function.

This function MUST NOT be blocked.

Return Value
BIDI_OK Success.
BIDI_ERROR Any error.

The Monitor MUST destroy the Bi-di Object when this function returns BIDI_ERROR.

3.11 bidiGetWriteFD

Name
bidiGetWriteFD — Get the file descriptor for writing to the Bi-di Object. <This function MUST be supported.>

Synopsis
int bidiGetWriteFD(BidiC *pBidiC);

Arguments
pBidiC — Pointer to the Bi-di Object.

Description
This function returns the file descriptor for writing the printer command data to the Bi-di Object specified by pBidiC.

The file descriptor obtained from this function is valid until the Monitor destroys the Bi-di Object.
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The Monitor can use the file descriptor obtained from this function for the UNIX sel ect () function to determine its own
processing.

This function MUST NOT be blocked.

Return Value
File descriptor.
BIDI_ERROR Any error.

The Monitor MUST destroy the Bi-di Object when this function returns BIDI_ERROR.

3.12 bidiStartWrite

Name
bidi StartWrite — Start the writing sequence. <This function is OPTIONAL. If the bi di Wi t e() function is supported, this

function MUST be supported.>

Synopsis
int bidiStartWrite(BidiC *pBidiC);

Arguments
pBidiC — Painter to the Bi-di Object.

Description
The Monitor declares the start of writing the printer command data to the Bi-di Plug-in module specified by pBidiC.

This function MUST return BIDI_ERROR when the Monitor calls the following functions before the Monitor calls the
bi di EndW it e() function.
bi di Start Read(),bidi StartWite(),bidi EndRead()

This function MAY be blocked depending on the connection process between the Bi-di Plug-in module and the printer. The
Monitor SHOULD set the alarm signal or other time out mechanism before calling this function. This function returns
BIDI_EINTR when receiving the signals.

Return Value
BIDI_OK Success.

BIDI_EINTR Receiveasignal.

BIDI_ERROR Other errors.

The Monitor MUST destroy the Bi-di Object when this function returns BIDI_ERROR.

3.13 bidiWrite

Name
bidiWrite — Write data to the Bi-di Object. <This function is OPTIONAL.>

Synopsis
int bidiWrite(BidiC *pBidiC, void *pBuf, int nBufBytes);

Arguments
pBidiC — Pointer to the Bi-di Object.
pBuf — Pointer to the buffer for writing data.
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nBufBytes — Number of bytes of the writing data.

Description
This function reads the printer command data from the buffer specified by pBuf and write it into the Bi-di Object specified

by pBidiC. The length of the reading and writing printer command data is specified by nBufBytes.

When receiving the signals, this function MAY read and write the printer command data which is shorter than the length
specified by nBufBytes, and return the shorter length of the data that this function actually read and wrote. The Monitor
MUST call this function again to write the rest of the printer command data into the Bi-di Object with the appropriate
address in the buffer and the appropriate length of the rest of the printer command data.

This function returns BIDI_EINTR when no printer command data is written regardless of the printer command data that
should be written retains.

This function MAY be blocked depending on the connection process between the Bi-di Plug-in module and the printer. The
Monitor SHOULD set the alarm signal or other time out mechanism before calling this function.

The Monitor MUST call this function between thebi di St art Wit e() and bi di EndW i t e() functions. Thisfunction
MUST return BIDI_ERROR when this function is not called between thebi di Start Wit e() andbi di EndWite()
functions.

Return Value
Number of bytes of the writing data written or O when no data written.
BIDI_EINTR Receive asignal with no data written.

BIDI_ERROR Other errors.

3.14 bidiEndWrite

Name
bidiEndWrite — Stop the writing sequence. <Thisfunction is OPTIONAL. If the bi di Wi t e() functionis supported, this
function MUST be supported.>

Synopsis
int bidiEndWrite(BidiC *pBidiC);

Arguments
pBidiC — Pointer to the Bi-di Object.

Description
The Monitor declares the end of writing the printer command data to the Bi-di Plug-in module specified by pBidiC.

The Monitor MUST call this function after calling the bi di Start Wi te() function.

This function returns BIDI_ERROR if thebi di St art Wit e() functionisnot called by the Monitor prior to calling this
function.

Thisfunction MUST NOT be blocked.

Return Value
BIDI_OK Success.

BIDI_ERROR Any error.

The Monitor MUST destroy the Bi-di Object when this function returns BIDI_ERROR.
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3.15 bidiCtrl

Name
bidiCtrl — Request the extended operation. <Thisfunctionis OPTIONAL.>

Synopsis
int bidiCtrl(BidiC *pBidiC, int idRequest, void *pData, int nDataBytes);

Arguments
pBidiC — Pointer to the Bi-di Object.
idRequest — Request I1D.
pData— Pointer to the data for each request.
nDataBytes— Number of bytes of the data.

Description
The Monitor requests the Bi-di Object specified by pBidiC to do the extended operation specified by idRequest and

nDataBytes.

idRequest is defined as below.

idRequest Category
0 65535 Reserved.
65536 or above Defined by each developer.

Return Value
Number of bytes of the data read or O when no data remains.
BIDI_EINTR Receive the signal. and the operation has been canceled.

BIDI_ERROR Other errors.

The Monitor MUST destroy the Bi-di Object when this function returns BIDI_ERROR.

The data stored in the buffer specified by pData is not guaranteed after this function returns BIDI_EINTR. The Monitor MUST

set again the appropriate datainto the buffer before calling this function.
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4. Bi-di Plug-in Shared Library Interface

4.1 Corresponding functions

The following table defines the Bi-di Plug-in Shared Library Interface which has the corresponding functions to the Bi-di Plug-in
API. The Bi-di Plug-in library MUST provide identical functions as the Bi-di Plug-in Shared Library Interface.

Bi-di Plug-in API function Bi-di Plug-in Shared Library Interface function
bi di New() bi di Li bNew()

bi di Destroy() bi di Li bDestroy()

bi di Get Cap() bi di Li bGet Cap()

bi di StartJob() bi di Li bStartJob()

bi di EndJob() bi di Li bEndJob()

bi di Cancel Job() bi di Li bCancel Job()
bi di St art Read() bi di Li bSt art Read()
bi di Get ReadFD() bi di Li bGet ReadFIX)
bi di Read() bi di Li bRead()

bi di EndRead() bi di Li bEndRead()
bidi Start Wite() bi di Li bStartWite()
bi di Get WiteFD() bi di Li bGet WiteFD)
bi diWite() bi di Li bWite()

bi di EndWite() bi di Li bEndWite()
bidi Ctrl() bi di Li bCtrl ()

The functions that the Bi-di Plug-in APl must provide also MUST be provided by the Bi-di Plug-in library.
The optional functions of the Bi-di Plug-in API that the Bi-di Plug-in library provides MUST be consistent with the return
value of thebidiLibGetCap() function of the Bi-di Plug-in Shared Library Interface.

4.2 bidiLibNew

Name
bidiLibNew — Create a new extended object that depends on each Bi-di Plug-in library.

Synopsis
void *bidiLibNew(int fdRead, int fdWrite, char *pURI);

Arguments
fdRead — File descriptor for reading the printer status data.

fdWrite — File descriptor for writing the printer command data.
pURI —Device URI.

Description
This function provides the functionality of the bidiNew() function except loading and linking the Bi-di Plug-in library.

This function MUST create an extended object that keeps a data set to control itself, and return avoid pointer to it. Other
Bi-di Plug-in Shared Library Interface functions receive the pointer to the extended object as afirst argument.

Return Value
Void pointer to the extended object or NULL when error.

4.3 Other functions

Each Bi-di Plug-in Shared Library Interface function except the bidiLibNew() function MUST be along the following specs.

Arguments
First argument —A void pointer to the extended object created by the bidiLibNew() function.

Other arguments — Same arguments as the equivalent function of the Bi-di Plug-in APl provides.

Eunctionality
Provides the same functionality as the equivalent function of the Bi-di Plug-in API provides.

Return Value
Returns the same value as the equivalent function of the Bi-di Plug-in API returns.
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5. Bi-di Plug-in Process Interface

5.1 Pipe and Command Line Options

Bi-di Plug-in process and Stub exchange the printer command data and printer status data via the following four pipes.

Data Writing Pipe The pipe that the Stub sends the printer command data to the Bi-di Plug-in process.
Data Reading Pipe The pipe that the Bi-di Plug-in process sends the printer status data to the Stub.
Command Writing Pipe The pipe that the Stub send the request commands to the Bi-di Plug-in process.
Command Reading Pipe The pipe that the Bi-di Plug-in process send the acknowledge commands to the Stub.

These pipes MUST be created by the Stub before the Stub. forks and executes the Bi-di Plug-in process.

The Stub can obtain the file descriptor for the Data Reading Pipe by the bi di Get ReadFD() function, and the file descriptor
for the Data Writing Pipe by thebi di Get Wit eFD() function.

The Command Writing Pipe and Command Reading Pipe are used inside the Stub and cannot be referred by the Monitor.

The Bi-di Plug-in process can refer each file descriptor by its arguments. The proceduresin the bi di New() functioninthe
Stub MUST fork and execute the Bi-di Plug-in process with the following four arguments.

Command Line Option | Description MUST or OPTIONAL
--data-write-fd Data Writing Pipe file descriptor. MUST
--data-read-fd Data Reading Pipe file descriptor. MUST
--cmd-write-fd Command Writing Pipe file descriptor. MUST
--cmd-read-fd Command Reading Pipe file descriptor. MUST
--output-fd File descriptor to write the printer command data to the printer. MUST
--input-fd File descriptor to read the printer status data from the printer. MUST
Additionally, the proceduresin the bi di New() function in the Stub MAY pass the following argument to the Bi-di Plug-in
process.
Command Line Option | Description MUST or OPTIONAL
--printer-uri Device URI giventothebi di New() function. If thepURI for | OPTIONAL

the bi di New() functionisNULL, this argument MUST NOT
be passed to the Bi-di Plug-in process.

Spaces and one ‘=" character can be used for the delimiter between each command line option and file descriptor number.
example) --data-writefd=5 --dataread-fd=6 --cmd-write-fd=7 --cmd-read-fd=8 --output-fd=4 input-fd=4

The proceduresin the bi di New() function inthe Stub MUST NOT pass the standard error file descriptor (2) for all the above
options.
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5.2 Command Format

The command packet format for the Command Writing Pipe and Command Reading Pipeis below.

Byte Offset Description

0-3 Command ID

4-7 Data L ength (=n bytes)
8—-8+(n-1) | Data

Command ID and Data Length MUST be four bytes big-endian integer.
Data MUST be bhig-endian and aligned on the one byte boundary.

Command ID, Data and the request and acknowledge sequences for each command are defined for each Bi-di Plug-in API
function. The Command IDs for each function are defined in the following table.

Command ID Value Description

BIDI_CMD_NEW 0x00000001 Call the bi di New() function.
BIDI_CMD_DESTROY 0x00000002 Call the bi di Dest r oy() function.
BIDI_ CMD_GETCAP 0x00000003 Call the bi di Get Cap() function.
BIDI_CMD_STARTJOB 0x00000011 Call thebi di St art Job() function.
BIDI_CMD_ENDJOB 0x00000012 Call the bi di EndJob() function.
BIDI_CMD_CANCELJOB 0x00000013 Call the bi di Cancel Job() function.
BIDI_CMD_STARTREAD 0x00000021 Call the bi di St art Read() function.
BIDI_CMD_ENDREAD 0x00000022 Call the bi di Read() function.

BIDI_ CMD_READ 0x00000023 Call the bi di EndRead() function.
BIDI_CMD_STARTWRITE 0x00000031 Call thebi di Start Wit e() function.
BIDI_ CMD ENDWRITE 0x00000032 Call thebi di Wi t e() function.
BIDI_CMD_WRITE 0x00000033 Call thebi di EndWii t e() function.
BIDI CMD CTRL 0x00000034 Call thebi di Ctr | () function.

The Command IDs for the acknowledge sequence are defined in the following table.

Command ID Value Description

BIDI_ CMD OK 0x80000000 Success

BIDI_CMD ERROR 0x80000001 Invalid command

When the Bi-di Plug-in process detect an unknown or illegal command in the “ Stub ==> Bi-di Plug-in process’ request
sequence for each command, the Bi-di Plug-in process MUST send the following command to the Stub in the next “ Stub
<==Bi-di Plug-in process’ acknowledge sequence, and quit al remaining sequences for the command.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_ERROR
DatalLength=0
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5.3 BIDI_CMD_NEW

Description
Initialize and set up the properties of the Bi-di Plug-in process just after bi di New() function forks and executesiit.

Sequence
1) The Bi-di Plug-in process receive the following command as soon as possible after being forked and executed.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_NEW
DatalLength=4
Data = Bi-di Plug-in version.

In the current version, the Stub MUST set 0x00010000 to the Bi-di Plug-in version.

2) After receiving the command in sequence “1”, the Bi-di Plug-in process compares the version received in sequence “1” and the
version supported by the Bi-di Plug-in process. If the version in sequence “1” isless or equal to the version supported by the
Bi-di Plug-in process, the Bi-di Plug-in process proceed to sequence “3". If the version in sequence “1” is greater than the
version supported by the Bi-di Plug-in process, the Bi-di Plug-in process MUST send the following command to the Stub, and
idle until being killed by the Stub by the SIGTERM signal.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=4
Data= BIDI_ERROR (Typeiint, Length:4bytes)

3) The Bi-di Plug-in processinitializesitself. If some error occurs, the Bi-di Plug-in process MUST send the following command
to the Stub, and idle until being killed by the Stub by the SIGTERM signal.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=4
Data= BIDI_ERROR (Type:int, Length:4bytes)

4) After theinitialization of the Bi-di Plug-in process, the Bi-di Plug-in process sends the following command to the Stub.
Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=4
Data= BIDI_OK (Typeint, Length:4bytes)
5) After receiving the command in sequence “4”, the Stub creates a new Bi-di Object, and returns the pointer to the Monitor.
The Stub MUST wait at least 30 seconds for the command from the Bi-di Plug-in process. If the Stub cannot receive any

commands from the Bi-di Plug-in process within 30 seconds, the Stub MUST kill the Bi-di Plug-in process by sending the
SIGTERM to it, and clean up the Stub itself and return an error code to the Monitor.

When the Stub receives the BIDI_ERROR in “Data’, the Stub MUST send the SIGTERM signal to the Bi-di Plug-in
program to kill it.
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5.4 BIDI_CMD_DESTROY

Description
Execute the procedures for the bi di Dest r oy() function.

Sequence
1) When the Monitor callsthe bi di Dest r oy () function, the Stub sends the following command to the Bi-di Plug-in process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_DESTROY
DatalLength=0

2) After receiving the command of sequence “1”, the Bi-di Plug-in process executes the termination procedures for itself, and
after that, sends the following command to the Stub.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=0

And the Bi-di Plug-in process quits itself.

3) After receiving the command in sequence “2”, the Stub clean up its properties, and return to the Monitor.

5.5 BIDI_CMD_GETCAP

Description
Execute the procedures for the bi di Get Cap() function.

Sequence
1) When the Monitor callsthe bi di Get Cap() function, the Stub sends the following command to the Bi-di Plug-in process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_GETCAP
DatalLength=4
Data = cap (Type:BidiCap, Length:4bytes) : Argument cap of the bi di Get Cap() function.

2) After receiving the command of sequence “1”, the Bi-di Plug-in process sends the following command to the Stub.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=4
Data = Return Value (Type:int, Length:4bytes) : Return value of the bi di Get Cap() function.

If the Bi-di Plug-in process receives an illegal command in sequence “1”, the Bi-di Plug-in process sends the following
command to the Stub.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=4
Data= BIDI_ERROR (Type:int, Length:4bytes) : Return value of the bi di Get Cap() function.

5.6 BIDI_CMD_STARTJOB

Description
Execute the procedures for the bi di St art Job() function.
bidi StartJob Bi-di Plug-in process
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Sequence
1) When the Monitor callsthe bi di St art Job() function, the Stub sends the following command to the Bi-di Plug-in process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_STARTJOB
DatalLength=4
Data = idJob (Type:int, Length:4bytes) : Argument idJob of thebi di St art Job() function.

2) After receiving the command of sequence “1”, the Bi-di Plug-in process sends the following command to the Stub.
Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK

DatalLength=4
Data = Return Value (Type:int, Length:4bytes) : Return value of the bi di St art Job() function.

5.7 BIDI_CMD_ENDJOB

Description
Execute the procedures for the bi di EndJob() function.

Sequence
1) When the Monitor callsthe bi di EndJob() function, the Stub sends the following command to the Bi-di Plug-in process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_ENDJOB
DatalLength=0

2) After receiving the command of sequence “1”, the Bi-di Plug-in process sends the following command to the Stub.
Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK

DatalLength=4
Data = Return Value (Type:int, Length:4bytes) : Return value of the bi di EndJob() function.

5.8 BIDI_CMD_CANCELJOB

Description
Execute the procedures for the bi di Cancel Job() function.

Sequence
1) When the Monitor callsthe bi di Cancel Job() function, the Stub sends the following command to the Bi-di Plug-in

process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_CANCELJOB
DatalLength=4
Data = idJob (Type:int, Length:4bytes) : Argument idJob of the bi di Cancel Job() function.

2) After receiving the command of sequence “1”, the Bi-di Plug-in process sends the following command to the Stub.
Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK

DataLength=4
Data = Return Value (Type:int, Length:4bytes) : Return value of the bi di Cancel Job() function.
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5.9 BIDI_CMD_STARTREAD

Description
Execute the procedures for the bi di St art Read() function.

Sequence
1) When the Monitor callsthebi di St art Read() function, the Stub sends the following command to the Bi-di Plug-in

process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_STARTREAD
DataLength=4+4+n ()
Data = idReadMode (Type:int, Length:4bytes) : Argument idReadMode of the bi di St art Read() function.
n (Type:int, Length:4bytes) - Number of bytes of the argument pLang string.
String (Type:char, Length:n bytes) : pLang string without a zero termination code.

2) After receiving the command of sequence “1”, the Bi-di Plug-in process prepares for sending the printer status data to the Stub,
and sends the following command to the Stub.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=4
Data = Return Value (Type:int, Length:4bytes) : Return value of the bi di St art Read() function.

The Bi-di Plug-in process establishes and retains the printer status data in the buffer and initializes the pointer for reading the

data from the sequence “2" buffer. After that, the Bi-di Plug-in process MUST NOT update the printer status data until
receiving the BIDI_CMD_ENDREAD command.

5.10 BIDI_CMD_ENDREAD

Description
Execute the procedures for the bi di EndRead() function.

Sequence
1) When the Monitor callsthe bi di EndRead() function, the Stub sends the following command to the Bi-di Plug-in process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_ENDREAD
DatalLength=0
2) After receiving the command of sequence“1”, the Bi-di Plug-in process sends the following command to the Stub.
Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=4
Data = Return Value (Type:int, Length:4bytes) : Return value of the bi di EndRead() function.

After sequence “2”, the Bi-di Plug-in processis permitted to update the printer status datain the buffer.

5.11 BIDI_CMD_READ

Description
Execute the procedures for the bi di Read() function.
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Sequence
1) When the Monitor callsthe bi di Read() function, the Stub sends the following command to the Bi-di Plug-in process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_READ
DatalLength=4
Data = nBufBytes (Type:int, Length:4bytes) : Argument nBufBytes of the bi di Read() function.

2) After receiving the command of sequence“1”, if the printer status data has already been established and retained in the buffer,
the Bi-di Plug-in process sends the following command to the Stub.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
Datalength=4
Data = Number of bytes for sending the printer status data. (Type:int, Length:4bytes)

The bi-di Plug-in process compares the number of bytes of the printer status data that the Bi-di Plug-in process retainsin the
buffer and the number of bytesin “Data’ received at sequence “1”, and sets the smaller oneinto the “Data’ for sequence “2".

3) The bi-di Plug-in process reads the printer status data from the reading point of the buffer to the number of bytesin “Data”
calculated at sequence “2”, and sendsiit to the Stub via the Data Reading Pipe.

4) After receiving the command of sequence 2", the Stub receivesthe “Data’ bytes printer status data from the Bi-di Plug-in
process via the Data Reading Pipe.

5.12 BIDI_CMD_STARTWRITE

Description
Execute the procedures for the bi di St art Wit e() function.

Sequence
1) When the Monitor callsthebi di St art Wit e() function, the Stub sends the following command to the Bi-di Plug-in

process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_STARTWRITE
DatalLength=0

2) After receiving the command of sequence “1”, the Bi-di Plug-in process prepares for receiving the printer command data from
the Stub, and sends the following command to the Stub.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=4
Data = Return Value (Type:int, Length:4bytes) : Return value of thebi di Start Wi te() function.

5.13 BIDI_CMD_ENDWRITE

Description
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Execute the procedures for the bi di EndW i t e() function.

Sequence
1) When the Monitor callsthe bi di EndW i t e() function, the Stub sends the following command to the Bi-di Plug-in process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_ENDREAD
DatalLength=0

2) After receiving the command of sequence “1”, the Bi-di Plug-in process sends the following command to the Stub.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=4
Data = Return Value (Type:int, Length:4bytes) : Return value of the bi di EndW it e() function.

5.14 BIDI_CMD_WRITE

Description
Execute the procedures for the bi di Wit e() function.

Sequence
1) When the Monitor callsthebi di Wit e() function, the Stub sends the following command to the Bi-di Plug-in process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_WRITE
DatalLength=4
Data = nBufBytes (Type:int, Length:4bytes) : Argument nBufBytes of the bi di Wit e() function.

2) After receiving the command of sequence“1”, if the Bi-di Plug-in processis ready to receive the printer command data, the
Bi-di Plug-in process sends the following command to the Stub.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=0
Data = Number of bytes for receiving the printer command data. (Type:int, Length:4bytes)

The bi-di Plug-in process compares the number of bytes of the printer command data that the Bi-di Plug-in process can receive
and the number of bytesin “Data’ received at sequence “1”, and sets the smaller one into the “Data” for sequence “2”.

3) After receiving the command of sequence “2”, if the number of bytesin “Data’ is greater than zero, the Stub sends the printer
command data to the Bi-di Plug-in process to the number of bytesin “Data’ via the Data Writing Pipe.

4) If the number of bytesin “Data” of sequence “2” is greater than zero, the Bi-di Plug-in process receives the printer command
data from the Stub to the number of bytesin “Data’ viathe Data Writing Pipe.

5.15 BIDI_CMD_CTRL

Description
Execute the procedures for the bi di Ctr1 () function.

Sequence
1) When the Monitor callsthebi di Ct r| () function, the Stub sends the following command to the Bi-di Plug-in process.

Stub ==> Bi-di Plug-in process
Command ID = BIDI_CMD_CTRL

OpenPrinting Bi-di Plug-in Application Program Interface Specification



DatalLength=8
Data = idRequest (Type:int, Length:4bytes) : Argument idRequest of the bi di Ctr1 () function.
nDataBytes (Type:int, Length:4bytes) : Argument nDataBytes of thebi di Ct r | () function.
2) After receiving the command of sequence“1”, if the Bi-di Plug-in processis ready to receive the data, the Bi-di Plug-in process
sends the following command to the Stub.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DataLength=0

3) The Stub sends the nDataBytes bytes data in the buffer specified by the argument pData of the bi di Ctr | () function to the
Bi-di Plug-in process viathe Data Writing Pipe.

4) After sending the command of sequence “2”, the Bi-di Plug-in process receives the nDataBytes bytes data from the Stub viathe
Data Writing Pipe.

5) After receiving the data of sequence “4") and executing the procedure specified by idRequest, the Bi-di Plug-in process sends
the following command to the Stub.

Stub <== Bi-di Plug-in process
Command ID = BIDI_CMD_OK
DatalLength=8
Data = Return Value (Type:int, Length:4bytes) : Return value of thebi di Ctr1 () function.
nDataBytes (Type:int, Length:4bytes) : Number of bytes of the return data stored in the pData buffer.

The value of nDataBytesin “Data’ of the command of sequence “5") might change from the value of nDataBytesin “Data’ of

the command of sequence “1”.

6) The Bi-di Plug-in process sends the nDataBytes bytes data established at sequence “5” viathe Data Reading Pipe.

7) After receiving the command of sequence“5”, the Stub receives the nDataBytes bytes data established at sequence “5” viathe
Data Reading Pipe, and storeit into the buffer specified by pData.
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5.16 Signal Handling

The following table defines how the Bi-di Plug-in process SHOULD or MUST deal with each signal.

Signal

Processing

SIGTERM

After receiving this signal, the Bi-di Plug-in process SHOULD terminate itself after terminating the printer
status data reading procedure and printer command writing procedure. If the Bi-di Plug-in process receives
this signal after receiving the BIDI_CMD_STARTJOB command and before dealing with the
BIDI_CMD_ENJOB command, the termination procedure is equivalent to the procedure of dealing with the
BIDI_CMD_CANCELJOB, BIDI_CMD_ENDJOB and BIDI_CMD_DESTROY commandsin turn. If the
Bi-di Plug-in process receives this signal before receiving the BIDI_CMD_STARTJOB command or after
dealing with the BIDI_CMD_ENDJOB command, the termination procedure is eguivalent to the procedure
of dealing with the BIDI_CMD_DESTROY command. The Bi-di Plug-in process MUST NOT send any
commands to the Stub after receiving this signal.

SIGPIPE

Same as above.

SIGHUP

When receiving this signal during any request or acknowledge sequences of any commands, the Bi-di Plug-in

process MUST cancel the command sequence and wait for a new command, such as BIDI_CMD_WRITE or
BIDI_CMD_STARTJOB, etc, sent from the Stub.
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6. Printer Status Data Format

6.1 Printer Status Data XML Schema

The dataformat of the printer status data obtained from the bidiRead () function is defined in aset of XML schemafiles, including
the Printer MIB v2 schema. These XML schemafiles are being considered in the PWG WBMM group, and currently located at the
following FTP address.

ftp://ftp.pwg.org/pub/pwg/wbmm/schemas/

6.2 Printer Status Data Filtering

Obtaining the entire XML based printer status data periodically from the Bi-di Plug-in module may require a high data processing
capability aswell as a high data transfer rate. To reduce the amount of the printer status data, the Bi-di Plug-in API provides afiltering
mechanism to obtain only the changed or variable printer status data.

When the Monitor calsthe bidiStartRead () function, the printer status data is established and retained, and after that, the
Monitor can obtain the printer status data from the bidiRead () function. The printer status data obtained from thebidiRead ()
function MUST be along the data specified by idReadMode given by the bidi StartRead () function prior to calling the
bidiRead() function.

idReadM ode Description
BIDI_READ PRT_MIB_ALL Read all the printer status data.

The printer status data SHOULD include all the printer status data that the
Bi-di Plug-in module supports. Initially, the Monitor obtains the entire printer
status data from the Bi-di Plug-in module.

BIDI_READ_PRT_MIB_SUMMARY Read the summarized printer status data.

The printer status data SHOULD include only the changed or variable data.
The Monitor or upper system which receives the printer status data from the
Monitor can detect the changed printer status data by comparing the printer
status data obtained in the BIDI_READ_PRT_MIB_ALL mode with the data
obtained in this mode.
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7.1 Return Values

7. Constants

The following table defines the return value used in the Bi-di Plug-in API function definitions.

Define Value
BIDI OK 0
BIDI_TRUE 1
BIDI_FALSE 0
BIDI ERROR -1
BIDI EINTR -2
BIDI  EPROGRESS -3
BIDI_ENOJOB -4

OpenPrinting Bi-di Plug-in Application Program Interface Specification

25



8. Contributors and Author

8.1 Contributors

TORATANI Yasumasa Canon Inc.

Osamu MIHARA FUJI XEROX Printing Systems
KANJO Hidenori BBRINC.

Y OSHIDA Mikio BBRINC.

Shinpei KITAYAMA EPSON KOWA

YAMAGISHI Toshihiro Turbolinux

Hisao NAKAMURA E&D

Koji OTANI AXE

8.2 Author

TORATANI Yasumasa Canon Inc.

30-2, Shimomaruko 3-Chome, Ohta-ku, Tokyo 146-8501, Japan
Email: toratani.yasumasa@canon.co.jp

OpenPrinting Bi-di Plug-in Application Program Interface Specification

26



