Net wor k Wor ki ng Group R Ber gnan

Request for Comments: 3805 Hi tachi Printing Solutions
Qbsol etes: 1759 H Lew s
Cat egory: Standards Track | BM Cor poration
|. McDonal d

H gh North Inc.

June 2004

Printer MB v2
Status of this Meno
Thi s docunment specifies an Internet standards track protocol for the
Internet conmunity, and requests di scussion and suggestions for
i nprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this meno is unlimnited.
Copyright Notice
Copyright (C The Internet Society (2004).
Abstract
Thi s docunent provides definitions of nodels and nanageabl e objects
for printing environments. The objects included in this MB apply to

physical, as well as logical entities within a printing device. This
docunent obsol etes RFC 1759.

Bergman, et al. St andar ds Track [ Page 1]



RFC 3805 Printer MB v2

Tabl e of Contents

1.

o0k

Ber gnan,

troducti on.
1. Network Pri ntl ng EnV| ronrrent
2. Printer Device Overview . . .
3 Cat egories of Printer Inforrratlon.
1.3.1. Descriptions.
1.3.2. Status.
1.3.3. Aerts.

n

I
1.
1.
1

1.4. The Internet-St andard I\/Bnagerrent Frarrevvork
1.5. Requirement Levels.
Printer Mdel . . . . ..
2.1. Overview of the Pr| nter Model
2.2. Printer Sub-Units . . .
2.2.1. Ceneral Printer . e
2.2.1.1. Internati onaI Consi der ati ons.
2.2.2. Inputs.
2.2.3. Media .
2.2.4. Qutputs .
2.2.5. Finishers .
2.2.6. Markers . . .
2.2.7. Media Paths .
2.2.8. System Controller
2.2.9. Interfaces. . . .
2.2.10. Print Job Deli very Channel s .
2.2.11. Interpreters. e
2.2.12. Consol e .
2.2.13. Alerts. . . . . . . . . . ..
2.2.13.1. Status and Alerts . . .
2.2.13.2. COverall Printer Status. . . .
2.2.13.2.1. Host Resources M B
Printer Status. .
2.2.13.2.2. Sub-unit Status .
2.2.13.3. Alert Tables. . . .
2.2.13.4. Alert Table I\/Bnagerrent
2.3. Read-Wite njects. .
2. 4. Enuner ati ons.

oups fromother MB Specifications.
1 System Group. . .
2. System Controller .
3 Interface Group objects .

3.3.1. Interface Types .
Differences fromRFC 1759 .
The | ANA Printer MB.
The Printer MB . . . .
-- Textual conventions for this M B nodul e.
-- The Ceneral Printer G oup.

et al. St andards Track

2.4.1. Registeri ng Add| t| onal Enuner at ed Val ues.

June 2004

ON~NOOOOOO AN



RFC 3805 Printer MB v2 June 2004

-- The Responsible Party group. . . . . . . . . . . . . . .. 70
-- The Auxiliary Sheet G oup. . . T <
-- Adm nistrative section (The Gener aI V2 Goup) .o ... T4
-- General alert table section (AI ert Table V2 Group) Y )
-- The Cover Table. . . . . . . e . . . . 115
-- The Localization Table . . . . . . . . . . . . . . . . . . 16
-- The System Resources Tables. . . . . . . . . . . . . . . . 178
-- The Input Goup. . . e < 1
-- The Extended I nput Group e e e e e e . ... ... . .. . . 86
-- The Input Media Goup. . . . . . . . . . . . . . . . . . . 87
-- The Input Switching Goup. . . . . . . . . . . . . . . . . 89
-- The Qutput Goup . . e e e e e .90
-- The Extended Qut put Goup K
-- The Qutput Dinensions Goup. . . . . . . . . . . . . . . . 95
-- The Qutput Features Group. . . . . . . . . . . . . . . . . 97
-- The Marker Group . . . . v 1<
-- The Marker Supplies Goup e o !
-- The Marker Colorant Goup. . . . . . . . . . . . . . . . . 1lo7
-- The Media Path Goup . . . e K01
-- The Print Job Delivery Channel Goup . . . . . . . . . . . 113
-- The Interpreter Goup. . . . . . . . . . . . . . . . . . . 115
-- The Console Goup. . . . . . . . . . . . . . . . . . ... 120
-- The Alerts Goup . . . e 225
-- Conformance Information. . . . . . . . . . . . . . . . . . 129
7 | ANA Consi derations . . . e v ¥
8. Internationalization Consi der atl ons . . . . . . . . . . . . .47
9. Security Considerations . . . . . . . . . . . . . . . . . . . 148
10. References. . . . e K10
10.1. Normmtive Refer ences. . . . . . . . . . . . . . . . . . 150
10. 2. Informative References. . . . . . . . . . . . . . . . . 151
Appendix A - dossary of Terns. . . . . . . . . . . . . . . . . . 153
Appendix B - Media Size Nanes . . . . . . . . . . . . . . . . . . 156
Appendix C - Media Nanmes. . . . . . . . . . . . . . . . . . . . . 158
Appendix D - Roles of Users . . . . . . . . . . . . . . . . . . . 162
Appendix E - Overall Printer Status Table . . . . . . . . . . . . 165
Appendix F - Participants . . . . . . . . . . . . . . . . . . . . 166
Significant Contributors. . . . . . . . . . . . . . . . . . . . . 168
Aut hors’ Addresses. . . e A 40
Ful I Copyri ght Staterrent Y A

Bergman, et al. St andar ds Track [ Page 3]



RFC 3805 Printer MB v2 June 2004

1. Introduction
1.1. Network Printing Environment

The managenent of producing a printed docunent, in any conputer
environnent, is a conplex subject. Basically, the task can be
divided into two overlappi ng pi eces, the managenent of printing and

t he managenent of the printer. Printing enconpasses the entire
process of producing a printed docunent from generation of the file
to be printed, selection of a printer, choosing printing properties,
routing, queuing, resource nanagenent, scheduling, and final printing
i ncluding notifying the user. Mst of the printing process is

outsi de the scope of the nodel presented here; only the managenent of
the printer is covered.
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Figure 1 - One Printer’s View of the Network
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Printer Device Overview

A printer is the physical device that takes nedia froman input
source, produces marks on that nedia according to sone page
description or page control |anguage and puts the result in sone

out put destination, possibly with finishing applied. Printers are
conpl ex devi ces that consune supplies, produce waste and rmay have
nmechani cal problens. |n the nanagenent of the physical device the
description, status and alert information concerning the printer and
its various subparts has to be nade avail able to the nanagenent
application so that it can be reported to the end user, key operators
for the replenishment of supplies or the repair or maintenance of the
device. The information needed in the managenent of the physi cal
printer and the managenent of a printing job overlap highly and many
of the tasks in each managenent area require the same or sinilar

i nformati on.

Categories of Printer Infornmation

I nformation about printers is classified into three basic categories:
descriptions, status and alerts.

1. Descriptions

Descri ptions convey information about the configuration and
capabilities of the printer and its various sub-units. This
information is largely static information and does not generally
change during the operation of the systembut may change as the
printer is repaired, reconfigured or upgraded. The descriptions are
one part of the visible state of the printer where state neans the
condition of being of the printer at any point in tine.

2. Status

Status is the information regarding the current operating state of
the printer and its various sub-units. As an exanple of the use of
status, a managenent application nust be able to deternine if the
various sub-units are ready to print or are in sone state that
prevents printing or may prevent printing in the future.

3. Aerts

An Alert is the representation of a reportable event in the printer.
An event is a change in the state of the printer. Sone of those
state changes are of interest to a managenent application and are
therefore reportable. Typically, these are the events that affect
the printer’s ability to print. Alerts usually occur asynchronously
to the operation of the conputer system(s) to which the printer is
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attached. For conveni ence below, "alert" will be used for both the
event caused by a change in the printer’s state and for the
representation of that event.

Alerts can be classified into two basic categories, critical and non-
critical. Acritical alert is one that is triggered by entry into a
state in which the printer is stopped and printing can not continue
until the condition that caused the critical alert is elimnated.
"Qut of paper", "toner enpty" and "output bin full" are exanpl es of
critical alerts. Non-critical alerts are triggered by those events
that enter a state in which printing is not stopped. Such a non-
critical state may, at some future tine, lead to a state in which
printing may be stopped. Exanples of these kinds of non-critical
alerts are "input nmedia low', "toner |ow' and "output bin nearly
full". O, anon-critical alert may sinply provide information, such
as signaling a configuration changed in the printer.

Description, status and alert information about the printer can be

t hought of as a dat abase describing the printer. The nmanagenent
application for a printer will want to view the printer data base
differently depending on how and for what purposes the information in
t he database is needed.

1.4. The Internet-Standard Managenent Franework

For a detailed overview of the docunents that describe the current
I nt er net - St andard Managenent Franmework, please refer to section 7 of
RFC 3410 [ RFC3410] .

Managed objects are accessed via a virtual information store, ternmed
t he Managenent Information Base or MB. MB objects are generally
accessed through the Sinple Network Managenent Protocol (SNWP).
bjects in the MB are defined using the nechani sms defined in the
Structure of Managenent Information (SM). This nenp specifies a MB
nmodul e that is conpliant to the SMv2, which is described in STD 58,
RFC 2578 [ RFC2578], STD 58, RFC 2579 [RFC2579] and STD 58, RFC 2580

[ RFC2580] .

1.5. Requirenment Levels
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

Conpliant inplementations nmust foll ow this specification.
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2.

Printer Mbdel

In order to acconplish the managenent of the printer, an abstract
nodel of the printer is needed to represent the sub-units from which
the printer is conposed. A printer can be described as consisting of
13 types of sub-units. It is inportant to note that the sub-units of
a printer do not necessarily relate directly to any physically
identifiable mechanism Sub-units can also be a set of definable

| ogi cal processes, such as interpreters for page description

| anguages or command processors that set various operating nodes of
the printer.

Figure 2 shows a bl ock diagram of the printer and its basic 13 sub-
units.
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Figure 2 - Printer Block D agram
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2.1. Overview of the Printer Mbdel

The nodel has three basic parts: (1) the flowof a print file into an
interpreter and onto the nmarker, (2) the flow of media through the
marker and (3) the auxiliary sub-units that control and facilitate
the two prior flows. The flow of the print data cones through a
physi cal connection on which sone formof transport protocol stack is
running. The data provided by the transport protocol (interface)
appears on a channel, which is the input to an interpreter. The
interpreter converts the print data into a formsuitable for narking
on the nedi a.

The nedia resides in Input sub-units fromwhich the nedia is sel ected
and then transported via a Media Path first to a Marking sub-unit and
then onto an Qutput sub-unit with (optionally) sone finishing
operations being performed. The auxiliary sub-units facilitate
control of the printer, inquiry/control of the operator panel
reporting of alerts and the adaptation of the printer to various
natural |anguages and characters sets. Al the software sub-units
run on the System Controller that represents the processor, menory
and storage systens of the Printer. Each of the sub-units is

di scussed in nore detail bel ow

Al'l of the sub-units other than the Alerts report only state
information, either a description or a status. The Alerts sub-unit
reports event information

2.2. Printer Sub-Units

A printer is conposed of 13 types of sub-units, called groups. The
foll owing sections describe the different types of sub-units.

2.2.1. Ceneral Printer

The general printer sub-unit is responsible for the overall contro
and status of the printer. There is exactly one general printer sub-
unit in a printer. The CGeneral Printer Group in the nodel represents
the general printer sub-unit. |In addition to the providing the
status of the whole printer and allowing the printer to be reset,
this Goup provides information on the status of the packaging of the
printer, in particular, the covers. The general printer sub-unit is
usual Iy inplemented on the systemcontroller

2.2.1.1. International Considerations
The localization portion of the general printer sub-unit is

responsi ble for identifying the natural |anguage, country, and
character set in which certain character strings are expressed in
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this MB. Character sets are identified in this MB using the
| ANAChar set textual convention inported fromthe | ANA Character Set
M B [ CHARM B] .

There may be one or nore localizations supported per printer. The
avail able localizations are specified in the Localization table.
Local i zati on SHOULD only be performed on string objects which are
nanmed ' xxxDescription’ (sub-unit descriptions) or

" prt Consol eDi spl ayBuf fer Text’ (local console text).

The agent SHALL return all other character strings in coded character
sets in which code positions 0-127 (decimal) are US-ASCII [ASCI1].
The agent SHOULD return all other character strings in the UTF-8

[ RFC3629] transform of |SO 10646 [|1SOL0646], to conformwith the | ETF
Policy on Character Sets and Languages [RFC2277]. Control codes
(code positions 0-31 and 127 decinmal) SHALL NOT be used unl ess
specifically required in the DESCRI PTI ON of an object.

The character set portion of the general printer Localization table
is responsible for identifying the possible character sets for the
operator console, and network managenment requests for display
objects. There may be one or nore character sets per printer.

Def ault coded character sets for interpreter unit and output octets
are described in the interpreter sub-unit by

prtinterpreterDefaul tCharSetln and prtlnterpreterDefaul t Char Set Qut.
These input/output character sets may be overridden by commands in
the interpreter |anguage itself.

2.2.2. Inputs

| nput sub-units are mechani sns that feed nedia to be nmarked on into
the printer. A printer contains one or nore input sub-units. The
| nput Group in the nodel represents these. The nodel does not

di stinguish fixed input bins fromrenovable trays, except to report
when a renpvabl e tray has been renoved.

There are as many input sub-units as there are distinctly selectable
i nput "addresses". For exanple, if one tray has both a manual and
auto feeding option, then this is two input sub-units if these two
sources can be (nust be) separately selected. However, the above
woul d be consi dered one input sub-unit if putting a sheet in the
manual feed slot overrides feeding fromthe contents of the tray. In
the second case there is no way to separately sel ect or address the
manual feed slot.
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2.2.3. Media

An input sub-unit can hold one or nore instances of the nedia on
which marking is to be done. Typically, there is a |large set of
possi bl e nmedia that can be associated with an input. The Media G oup
is an extension of the Input G oup, which represents nedia in an

i nput sub-unit. The Media Group only describes the current contents
of each input and not the possible content of the input sub-unit.

2.2.4. CQutputs

Qut put sub-units are mechani sns that receive nedia that has been

mar ked on. The Qutput G oup in the nodel represents the one or nore
out put nechani snms contai ned by a printer. The nodel does not

di stingui sh fixed output bins fromrenovabl e output bins, except to
report when a renovabl e bin has been renoved.

There are as nmany out put sub-units as there are distinctly selectable
out put "addresses". Qutput sub-units can be addressed in two
different ways: (1) as a set of "mail boxes" which are addressed by a
specific mail box sel ector such as a bin nunber or a bin name, or (2)
as a set of "slots" into which nmultiple copies are coll ated.

Soneti mes both nodes of using the output sub-units can be used on the
same printer. Al that is inportant fromthe viewoint of the nobde
is that the output units can be separately sel ected.

2.2.5. Fi ni shers

A finisher is a sub-unit that perfornms sone operations on the nedia
other than marking. The Finisher Group in the nodel represents the
finisher sub-units. Sonme exanples of finishing processes are
stapling, punching, binding, inserting, or folding. Finishing
processes nmay have supplies associated with the process. Stapling,
bi ndi ng, and punchi ng are exanpl es of processes that have supplies.
A printer may have nore than one finishing sub-unit and each
finishing sub-unit may be associated with one or nore output sub-
units. Finishers are described in the conpanion Finisher MB

[ RFC3806] .

The nodel does not specify the exact interaction and sequencing

bet ween an output device and its associated finisher. |t depends on
the type of finishing process and the exact inplenentation of the
printer system This standard allows for the |ogical association of
a finishing process with an output device but does not put any
restrictions on the exact sequence or interaction with the associ ated
out put device. The output and finisher sub-units nay or may not be
separate identifiable physical nechani sns dependi ng on the exact
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2.

2.

2.

2.

i npl eentation of a printer. |In addition, a single output device may
be associated with nmultiple finishing sub-units and a single
finishing sub-unit may be associated with rultiple output devices.

6. Markers

A marker is the nmechani smthat produces marks on the print nedia.

The Marker Group in the nodel represents the marker sub-units and
their associated supplies. A printer can contain one or nore marking
nmechani sns.  Some exanples of multiple marker sub-units are a printer
with separate markers for normal and magnetic ink or an image setter
that can output to both a proofing device and final film Each
mar ki ng device can have its own set of characteristics associated
with it, such as nmarking technol ogy and resol ution

In this nodel the marker sub-unit is viewed as very generalized and
enconpasses all aspects of a marking process. For exanple, in a
xerographi ¢ process, the marking process as well as the fusing
process would be included in the generalized concept of the marker
Wth the generalized concept of a marking process, the concept of
mul tiple marking supplies associated with a single marking sub-unit
results. For exanple, in the xerographic process, there is not only
a supply of toner, but there can also be other supplies such as a
fuser supply (e.g., fuser o0il) that can be consuned and repl aced
separately. In addition there can be multiple supplies of toner for
a single marker device, as in a color process.

7. Medi a Pat hs

The nmedi a paths enconpass the nechanisms in the printer that nove the
nmedi a through the printer and connect all other nedia rel ated sub-
units: inputs, outputs, markers and finishers. A printer contains
one or nore nmedia paths. The Media Path Group in the nodel
represents these. The Media Path group has sone objects that apply
to all paths plus a table of the separate nedia paths.

In general, the design of the nedia paths determ nes the maxi mum
speed of the printer as well as the maxi mum nedi a size that the
printer can handle. Media paths are conpl ex mechani sns and can
contain many different identifiable sub-nmechani sns such as nedi a
nmovenent devices, nedia buffers, duplex units and interlocks. Not
all of the various sub-mechani sns reside on every nedia path. For
exanpl e, one nedia path may provide printing only on one surface of
the nmedia (a sinplex path) and another nedia path may have a sub-
mechani smthat turns the nedia over and feeds it a second tine
through the marker sub-unit (a duplex path). The duplex path nay
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even have a buffer sub-nmechanismthat allows nultiple copies of the
obverse side to be held before the reverse side of all the copies is
mar ked.

2.2.8. System Controller

The System Controller is the sub-unit upon which the software
conponents of the Printer run. The Host Resources MB [ RFC2790]
represents the System Controller in the nodel. The Host Resources
MB allows for the specification of the processor(s), nmenory, disk
storage, file system and ot her underlying sub-nechani sns of the
printer. The controller can range from sinple single processor
systens to nmultiprocessor systens. |n addition, controllers can have
a full range of resources such as hard disks. The printer is nodel ed
to have one systemcontroller even though it nmay have nore than one
processor and nultiple other resources associated with it.

2.2.9. Interfaces

An interface is the conmunications port and associ ated protocol s that
are responsible for the transport of data to the printer. A printer
has one or nore interface sub-units. The interfaces are represented
by the Interfaces Goup of MB-I1 [RFC1213], [RFC2863]. Sone
exanpl es of interfaces are serial ports (with little or no protocol)
and Ethernet ports on which one might run Internet |IP, Novell |PX
etc.

2.2.10. Print Job Delivery Channels

The print job delivery channel sub-units identify the independent
sources of print data (here print data is the information that is
used to construct printed pages and may have both data and control
aspects). A printer may have one or nore channels. The channel sub-
units are represented by the Print Job Delivery Channel Goup in the
Model . The electronic path typically identifies each channel and
service protocol used to deliver print data to the printer. A
channel sub-unit may be independently enabled (allowing print data to
flow) or disabled (stopping the flow of print data). It has a
current Control Language that can be used to specify which
interpreter is to be used for the print data and to query and change
envi ronnent variables used by the interpreters (and SNWP). There is
also a default interpreter that is to be used if an interpreter is
not explicitly specified using the Control Language. Print Job
Del i very Channel sub-units can, and usually are, based on an
underlying interface.
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2.2.11. Interpreters

The interpreter sub-units are responsible for the conversion of a
description of intended print instances into inmages that are to be
mar ked on the nedia. A printer nmay have one or nore interpreters.
The Interpreter Goup in the Mddel represents the interpreter sub-
units. Each interpreter is generally inplenented with software
running on the System Controller sub-unit. The Interpreter Table has
one entry per interpreter where the interpreters include both Page
Descri ption Language (PDL) Interpreters and Control Language
Interpreters.

2.2.12. Consol e

Many printers have a console on the printer, the operator console
that is used to display and nodify the state of the printer. The
consol e can be as sinple as a few indicators and switches or as
conplicated as full screen displays and keyboards. There can be at
nost one such console. The Console Group in the nodel represents
this console sub-unit. Al though nost of the information displayed
there is also available in the state of the printer as represented by
the various Groups, it is useful to be able to query and nodify the
operator console renotely. For exanple, a managenent application
mght like to display to its user the current nessage on the operator
console of the rempote printer or the managenment application user
mght like to nodify the current nessage on the operators consol e of
the renote printer. As another exanple, one m ght have a renote
application that puts up a pseudo console on a workstation screen
Since the rules by which the printer state is mapped onto the consol e
and vice versa are not standardized, it is not possible to reproduce
the console state or the action of console buttons and nenus.
Therefore, the Console Group provides access to the console. The
operator console is usually inplenented on the systemcontroller with
addi ti onal hardware for input and display.

2.2.13. Aerts

The alert sub-unit is responsible for detecting reportable events,
maki ng an entry in the alert table and, if and only if the event is a
critical event, initiating a trap. The exception to this rule is
when the "al ert Renoval of Bi nar yChangeEntry" trap is generated. The
alert sub-unit is represented by the Alerts Group and, in particular,
the Alert Table. This table contains infornation on the severity,
sub- unit, and detailed location within the sub-unit, alert code and
description of each alert that is currently active within the
printer. Each reportable event causes an entry to be nade in the

Al ert Tabl e.
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2.2.13.1. Status and Alerts

Sunmmary informati on about the state of the printer is reported at
three separate levels: (1) The status of the printer as a whole is
reported in the Host Resources MB, (2) The status of various sub-
units is reported in the principle table of the Goup that represents
the sub-unit, and (3) Alert codes are reported in the Alert Table.

2.2.13.2. Overall Printer Status

O the many states a printer can be in, certain states are nore
"interesting" because of the distinct actions they are likely to
provoke in the administrator. These states nay be applied to the
printer as a whole, or to a particular sub-unit of the printer.
These named states are:

Non Critical Alert Active - For the printer this neans that one or
nmore sub-units have a non-critical alert active. For a sub-unit,
this neans that the sub-unit has a non-critical alert active.

Critical Alert Active - For the printer this means that one or nore
sub-units have a critical alert active. For a sub-unit, this neans
that the sub-unit has a critical alert active.

Unavail able - The printer or sub-unit is unavailable for use (this is
the sanme as "broken" or "down" in other terninology). A trained
service person is typically necessary to make it avail abl e.

Moving on-line or off-line - The printer is either off-line, in the
process of noving off-line or noving back on-line. For exanple, on
printers with notorized hoppers, rel oadi ng paper involves a
transition to off-line to open the paper bin, filling the hopper and,
finally, a transition back to on-line as the paper binis
repositioned for printing.

Standby - The printer or sub-unit is not inmediately avail abl e but
can accept new instructions.

Avai l able - The printer or subunit is functioning normally.

Idle - The printer or subunit is imediately avail abl e.

Active - The printer or subunit is performng its primary function.
Busy - The printer or subunit is performng a function (not

necessarily its primary function) and is not inmediately avail abl e
for its primary function.
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The Host Resources M B [RFC2790] provides three status objects that
can be used to describe the status of a printer: (1) hrDeviceStatus

inthe entry in the hrDeviceTabl e;
hr Pri nt er Tabl e;
hr Print er Tabl e.
printer can be in.

(2) hrPrinterStatus in the

and (3) hrPrinterDetectedErrorState in the

These objects describe many of the states that a
The followi ng table shows how the val ues of the

three printer-related objects in the Host Resources MB relate to the
states nanmed above:

Printer
St at us

| dl e

Busy/
Acti ve

Non Critical
Alert Active

Critical
Alert Active

Unavai | abl e
Movi ng of f -
i ne
Oof-1ine

Movi ng
on-1line

St andby

hr Devi ceStatus hrPrinterStatus hrPrinterDetected-

runni ng( 2)

runni ng( 2)

war ni ng( 3)

down( 5)

down( 5)
war ni ng( 3)
down( 5)

down( 5)

runni ng( 2)

idle(3)
printing(4)

idle(3) or
printing(4)

ot her (1)

ot her (1)
idle(3) or
printing(4)
ot her (1)

war mup( 5)

ot her (1)

ErrorState

none set

coul d be: | owPaper,
| owToner, or
servi ceRequest ed

coul d be: jammed,
noPaper, noToner,

cover Open, or
servi ceRequest ed

of fline

of fline

These naned states are only a subset of the possible states - they

are not an exhaustive list of the possible states.
several things should be noted.
possible to detect when both critical
pending - if both are pending,
In addition

prevail .

a printer

the Critical

Nevert hel ess,

When using these states, it is not
and non-critical alerts are
Alert Active state will
in the Standby state will be

represented in the Host Resources MB with a device status of

runni ng(2) and a printer status of other(1),

a set of states that

don’t uniquely distinguish this inportant printer state.

Bergman, et al.
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Detail ed status per sub-unit is reported in the sub-unit status
fields.

2.2.13. 2. 1. Host Resources M B Printer Status

For conpl eteness, the definitions of the Printer Status objects of
the Host Resources M B [RFC2790] are given bel ow

hr Devi ceSt at us OBJECT- TYPE
SYNTAX | NTEGER {
unknown(1),
runni ng(2),
war ni ng(3),
testing(4),
down( 5)

}
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON
"The current operational state of the device
described by this row of the table. A value
unknown(1) indicates that the current state of the
device is unknown. running(2) indicates that the
device is up and runni ng and that no unusual error
conditions are known. The warning(3) state
i ndi cates that agent has been informed of an
unusual error condition by the operational software
(e.g., a disk device driver) but that the device
is still 'operational’. An exanple would be high
nunmber of soft errors on a disk. A value of
testing(4), indicates that the device is not
avai l able for use because it is in the testing
state. The state of down(5) is used only when
the agent has been inforned that the device is
not avail able for any use.”
::={ hrDeviceEntry 5 }

hr PrinterStatus OBJECT- TYPE
SYNTAX | NTEGER ({
ot her (1),
unknown( 2),
idle(3),
printing(4),
war mup( 5)

}
ACCESS read-only

STATUS nandat ory
DESCRI PTI ON
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"The current status of this printer device. Wen in the
idle(3), printing(4), or warmup(5) state, the correspondi ng
hr Devi ceSt at us shoul d be running(2) or warning(3). Wen in
the unknown(2) state, the correspondi ng hrDevi ceStatus
shoul d be unknown(1)."

:={ hrPrinterEntry 1}

hr Print er Det ect edError St ate OBJECT- TYPE

SYNTAX OCTET STRING (0..128)

ACCESS read-only

STATUS mandat ory

DESCRI PTI ON

"This object represents any error conditions detected by the
printer. The error conditions are encoded as an OCTET STRI NG
with the follow ng definitions:

Condi tion Bit #

| owPaper

noPaper

| owToner

noToner

door Open

j anmed

of fline

servi ceRequest ed

~NOoO U~ WNEO

i nput TrayM ssi ng 8
out put TrayM ssi ng 9
mar ker Suppl yM ssing 10

out put Near Ful | 11
out put Ful | 12
i nput TrayEnpty 13

overduePrevent Mai nt 14
Bit # 15 is not assigned.

If nultiple conditions are currently detected and the

hr Devi ceSt at us woul d not ot herw se be unknown(1) or
testing(4), the hrDeviceStatus shall correspond to the worst
state of those indicated, where down(5) is worse than

war ni ng(3), which is worse than running(2).

Bits are nunbered starting with the nost significant bit of
the first byte being bit 0, the least significant bit of the
first byte being bit 7, the nost significant bit of the
second byte being bit 8 and so on. A one bit encodes that
the condition was detected, while a zero bit encodes that
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This object is useful for alerting an operator to specific

warning or error conditions that may occur,

requi ring human intervention."
:={ hrPrinterEntry 2}

.2. Sub-unit Status

especially those

Sub-unit status is reported in the entries of the principle table in
the Group that represents the sub-unit.

statu

For

sub-units that

report a

s, there is a status colum in the table and the value of this
colum is always an integer forned in the follow ng way.

The PrtSubUnitStatusTC is an integer that

val ues, Availability, Non-Critical, Critical

Transitioning. These val ues are:

Avai l ability val ue
Avail able and Idle 0
Avai | abl e and St andby 2
Avai l abl e and Active 4
Avai | abl e and Busy 6
Unavai | abl e and OnRequest 1
Unavai | abl e because Broken 3
Unknown 5

Non-Criti cal
No Non-Critical Alerts 0
Non-Critical Alerts 8

Critical
No Critical Alerts 0
Critical Alerts 16

On- Li ne
State is On-Line 0
State is Of-Line 32

Transi tioni ng
At intended state 0
Transitioning to intended state 64

Ber gnman,

et al. St andards Track
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000’ b
010’ b
100’ b
110’ b
001’ b
011’ b
101’ b
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For example, an input (tray) that janmed on the next to the | ast page
may show a status of 27 (unavail abl e because broken (3) + a critica
state (16), jammed, and a noncritical state (8), |ow paper).

2.2.13.3. Aert Tables

The Alert Group consists of a single table in which all active alerts
are represented. This section provides an overview of the table and
a description of how it is managed. The basic content of the alert
table is the severity (critical or non-critical) of the alert, the
Group and entry where a state change caused the alert, additional

i nformati on about the alert (a nore detailed |location, an alert code,
and a description), and an indication of the level of training needed
to service the alert.

The Alert Table contains sone information that is redundant, for
exanpl e that an event has occurred, and sone information that is only
represented in the Alert Table, for exanple the additional
information. A single table was used because a single entry in a
group could cause nore than one alert, for exanple paper jams in nore
than one place in a nedia path. Associating the additional
information with the entry in the affected group would only all ow one
report where associating the additional information with the alert
makes multiple reports possible. Every tinme an alert occurs in the
printer, the printer makes one or nore entries into the Alert Table.
The printer determines if an event is to be classified as critical or
non-critical. |If the severity of the Alert is "critical", the
printer sends a trap or event notification to the host indicating
that the table has changed. Whether or not a trap is sent, the
managenent application is expected to poll the printer on a regul ar
basis and to read and parse the table to determ ne what conditions
have changed, in order to provide reliable information to the
managenent application user.

2.2.13.4. Aert Tabl e Managenent

The alert tables are sparsely popul ated tables. This neans the
tables will only contain entries of the alerts that are currently
active and the nunber of rows, or entries in the table will be
dynamic. More than one event can be added or renpved fromthe event
tables at a tinme depending on the inplenentation of the printer.

There are basically two kinds of events that produce alerts: binary
change events and unary change events. Binary change events cone in
pairs: the | eading edge event and the trailing edge event. The

| eadi ng edge event enters a state fromwhich there is only one exit;
for exanple, going fromrunning to stopped with a paper jam The
only exit fromthis state is fixing the paper jamand it is clear
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when that is acconplished. The trailing edge event exits the state
that was entered by the | eading edge event. In the exanple above,
fixing the paper jamis the trailing edge event.

It is relatively straightforward to manage binary change events in
the Alert Table. Only the |eading edge event nmakes an entry in the
alert table. This entry persists in the Alert Table until the
trailing edge event occurs at which point this event is signaled by
the renoval of the |eading edge event entry in the Alert Table. That
is, atrailing edge event does not create an entry; it renoves the
correspondi ng | eadi ng edge event. Renoving the |eading edge entry
may cause the unary change event "al ertRenoval of Bi naryChangeEntry" to
be added to the table. Wth binary change events it is possible to
conmput e the nmaxi num nunber that can occur at the sanme tinme and
construct an Alert Table that would hold that many events. There
woul d be no possibility of table overflow and no informati on about
out st andi ng events woul d be | ost.

Unfortunately, there are sonme events that are not binary changes.
This other category of event, the unary change event, is illustrated
by the configurati on change event. Wth this kind of event the state
of the machi ne has changed, but to a state which is (often) just as
valid as the state that was left and fromwhich no return is
necessary. For exanple, an operator may change the paper that is in
the primary input source fromletter to legal. At sone tinme in the
future the paper may be changed back to letter, but it might be
changed to executive instead. This is where the problemoccurs. It
is not obvious how long to keep unary change event entries in the
Alert Table. |If they were never renoved, the Alert Table would
continue to grow i ndefinitely.

The agent needs to have an algorithminpl emented for the managenent
of the alert table, especially in the face of conbinations of binary
and unary alerts that would overflow the storage capacity of the
table. Wen the table is full and new alerts need to be added, an
old alert to be deleted should be chosen using the follow ng rules:

1. Find a non-critical unary alert and delete it. |If there are
nmultiple non-critical unary alerts, it is suggested that the
ol dest one is chosen. |If there are no non-critical unary alerts,
t hen,

2. Find a non-critical binary alert and delete it. |If there are
multiple non-critical binary alerts, it is suggested that the
ol dest one is chosen. |If there are no non-critical binary alerts,
t hen,
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3. Find a critical (binary) alert and delete it. |If there are
multiple critical alerts, it is suggested that the ol dest one be
chosen. Agent inplenenters are encouraged to provide at |east
enough storage space for the nmaxi num nunber of critical alerts
that could occur sinultaneously. Note that all critical alerts
are binary.

In the event that a critical binary alert has been del eted out of the
alert table; when space allows and the alert condition still exists,
the alert should be re-added to the alert table even if there was no
subsequent transition into the associated state. It is recomended
that this be done for non-critical binary alerts as well. Note that
the new alert entry will not have the same index as the origina

entry that was noved out of the table.

Note that because the Alert Index is a nonotonically increasing
integer there will be gaps in the values in the table when an alert
is deleted. The managenent application nay want to re-acquire the
Printer state and check for state changes that it did not observe in
the Alert Table if such gaps are detected.

2.3. Read-Wite hjects

Sone objects in the printer MB reflect the existence or anmount of a
given resource within the printer. Some exanples of such resources
are the size and nunber of sheets in a paper tray or the existence of
certain output options. Sone printers have autonatic sensors for
these resources. Mst printers |ack sensors for every property of
every resource. The managenent application is allowed to wite into
obj ects that hold descriptive or existence values for printers that
cannot sense these values. The ability to change the value of a
read- wite object nmay depend on the inplenentation of the agent.
Many objects in the MB are given read-wite access, but a printer

i npl ementation nmight only pernmit a managenent application to change
the value if the printer can not sense the value itself. Note that
even though sone objects explicitly state the behavior of conditional
ability to change val ues, any read-wite object nay act this way.

Generally, an object is given read-wite access in the Printer MB
specification if:

1. The object involves installation of a resource that sonme printers
cannot thensel ves detect. Therefore, external neans are needed to
informthe printer of the installation. (Here external means
i nclude using the operator console, or renote nanagenent
application) and
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2. 4.

Ber

2. The printer will behave differently if the installation of the
resource is reported than the printer would if the installation
were not reported; that is, the object is not to be used as a
pl ace to put information not used by the printer, i.e., not a
"sticky-note". Another way of saying this is that the printer
believes that infornmation given it and acts as if the information
were true. For exanple, on a printer that cannot sense the size,
if one paper size is |oaded, but another size is set into the
paper size object, then the printer will use the size that was set
as its current paper size in its imaging and paper handling.

3. The printer may get hints that it may not know about the existence
or properties of certain resources. For exanple, a paper tray nay
be renoved and re-inserted. Wen this renoval and insertion
happens, the printer nay either assune that a property, such as
the size of paper in the tray, has not changed or the printer may
change the val ue of the associated object to "unknown", as night
be done for the anobunt of paper in the tray. As long as the
printer acts according to the value in the object either strategy
i s acceptabl e.

4. It is an inplenmentation-specific matter as to whether or not MB
obj ect val ues are persistent across power cycles or cold starts.
It is particularly inmportant that the values of the
prt Mar kerLi f eCount object persist throughout the lifetine of the
printer. Therefore, if the value of any M B object persists
across power cycles, then the prtMrkerlLifeCount object nust al so
persi st.

Enuner ati ons

Enunerati ons (enuns) are sets of synbolic values defined for use with
one or nore objects. Commonly used enuneration sets are assigned a
synbol i ¢ data type nanme (textual convention), rather than being
specified in the SYNTAX cl ause of each individual object definition.

Textual conventions defined in the Printer MB or the conpani on | ANA
Printer MB are extensible by RFC publication or by Designated Expert
Revi ew (see the "I ANA Consi derations’ section of this Printer MB and
t he DESCRI PTION cl ause in MODULE-IDENTITY of IANA Printer MB). All
of these textual conventions are:

a) used nore than once in the Printer MB itself; or

b) inported and used in the conpani on Finisher MB; or

c) inmported and used in any other, including vendor private, MB
nodul es.
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The Printer M B has al so defined the follow ng special values for use
with objects of the syntax "Integer32" to define conditions that are
out side of the normal nuneric range: other(-1), unknown(-2), and
partial (-3). The 'partial’ value neans that there is some supply
remai ning (but the amount is indeterninate) or there is some capacity
remai ning (but the amount is indeternminate). The Integer32 range
field indicates in which objects these special values are valid.

2.4.1. Registering Additional Enunerated Val ues

The Printer M B and the conpanion | ANA Printer M B each defines one
category of textual convention, according to the process enployed to
control the addition of new enunerations:

Type 1 - Al of the legal values are defined in the Printer M B.
Addi ti onal enunerated values require the publication of a new Printer
M B.

Type 2 - All of the legal values are registered in the I ANA Printer

M B. Additional enunerated val ues require a Designated Expert Review
defined in "GQuidelines for Witing an | ANA Consi derations Section in
RFCs" [ RFC2434]. The Designated Expert will be selected by the |IETF
Area Director(s) of the Applications Area.

3. Goups fromother MB Specifications

This section identifies the groups fromother MBs that shall be
supported to supplenent and conplete a printer MB inplenentation.
The section al so describes sonme of the | ess obvious characteristics
of the Printer MB structure that are related to the inclusion of

t hese other M B groups.

3.1. System G oup

Al'l objects in the systemgroup of MB-11 [RFC1213] shall be
i npl enent ed; however, as described in paragraph 2.4, inplenmenters
shoul d carefully consider what constitutes the "systenti.

3.2. System Controller

The storage and device groups of the Host Resources M B [ RFC2790]
shall be inplenented to support the printer(s) systemcontroller, and
any supporting devices. |f deened appropriate by the inplenenter,

ot her groups of the Host Resources MB (System Running Software,
Runni ng Software Perfornmance, and Installed Software) may be

i npl enented. Because of the structure of the Host Resources MB, the
devices constituting the systemcontroller are at the sane | evel as
the printer.
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3.3. Interface G oup objects

Al'l objects in the Interfaces Goup of MB-I1 [RFCL1213] shall be
i npl emented for all print information interfaces to the printer,
i ncl udi ng non-network interfaces.

3.3.1. Interface Types

The interfaces group of RFC 1213 [RFC1213] contains only a partial
list of interface types that can be specified in the "ifType" object.
For a conplete list of interface types, refer to the | ANA registry at
"ftp://ftp.isi.edu/mb/iana. mb/ianaiftype. mb"

i D fferences from RFC 1759

Thi s docunent supersedes and replaces RFC 1759. However, a conpli ant
i npl enentation of RFC 1759 is also conpliant with this docunment. The
follow ng changes to RFC 1759 are included: (See the printmb
REVI SI ON DESCRI PTI ON cl ause for additional details of changes.)

- Mnor editorial corrections and changes. Updated the cover page
and added the "SNMP Managenent Framewor k" boilerplate to section
1

- Updated figure 2 to use M B nanes instead of RFC nunbers.

- Updated Coded Character Set description and | ANA registration
pr ocess.

- Change hrPrinterDetectedErrorState "coverQpen" (bit 4) to
"door Open" per RFC 2790.

- Added second octet of hrPrinterDetectedErrorState as partially
descri bed and assigned in the updated Host Resources M B (RFC
2790) .

- Renove fixed association of hrDeviceStatus (warning/down) from
hrPrinterDetetctedErrorState per RFC 2790.

- Instead of showing bit 15 as "not assigned" in the quote fromRFC
2790 in the hrPrinterDetectedErrorState object, renoved that from
the tabular formand added it as a sentence, because the RFC
doesn’t show bit 15 in the tabular form

- Carified the international considerations.
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- Added prtChannel Information to the Channel G oup textual -
conventions on a per channel basis to clarify the channel
description and enhance interoperability.

- Deprecated sone obsol ete channel types.

- Extended the Alert Table and Prt Marker Suppli esSuppl yUnit textual
conventions to include values fromthe Finisher MB.

- Carified alerts based on unary vs. binary change events.

- Added (optional) unary change event
al ert Removal O Bi nar yChangeEntry(1801).

- Establish a convention for contact information for
prt General Current Operator and prt General Servi cePerson.

- Added prtAuxiliarySheet StartupPage Present OnOf f
- Added prtAuxiliarySheet Banner Page Present OnOf f
- Added prtGeneral PrinterNane OCTET STRI NG
- Added prtGeneral Seri al Nunber OCTET STRI NG
- Added prtlnput Next | ndex I nt eger 32

- Added the Input Switching G oup

- Added prtAlertCritical Events Count er 32

- Added prtAlertAlEvents Count er 32

- Updated PrtAl ertCode enuns including generic alert codes.

- Created five OBJECT- GROUPs (prtAuxilliarySheet Group,
prtlnput Swi t chi ngG oup, prtGeneral V2G oup, prtAl ert Tabl evV2G oup,
prt Channel V2G oup). Added the nine new objects to them
(prtAuxiliarySheet St artupPage, prtAuxiliarySheet Banner Page,
prt General PrinterNanme, prtGeneral Serial Nunber,
prtAlertCritical Events, prtA ertAllEvents,
prtl nput Medi aLoadTi neout, prtlnput Next | ndex,
prt Channel | nformation). Created one new NOTI FI CATI ON- GROUP
(prtAlertTrapGoup) to contain printerV2Alert. |ncluded the new
OBJECT- GROUPs and the NOTI FI CATI ON_GROUP in prtM BConpl i ance, all
in GROUP (not MANDATORY- GROUP) cl auses. The nine new objects are
optional, i.e., this docunent is backward conpatible with RFC
1759.
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- prtAlertTime is strongly recomended.

- Deprecated the use of alert codes door Open(501) and
door Cl osed(502), in favor of coverOpened(3) and cover C osed(4).

- Added the PrtConsol eDi sabl eTC and Prt Mar ker Addressabi lityUnitTC
textual conventions, and changed the Prt Consol eDi sabl e and
Prt Mar ker AddressabilityUnit objects’ syntax to use those TCs, and
changed the PrtGeneral Entry and Prt Marker Col orant Entry SEQUENCES
to reflect the new syntax.

- Added textual conventions "PrtLocalizedDescriptionStringTC' and
"Prt Consol eDescriptionStringTC' and updat ed several objects to use
t hem

- Changed nobst enunerations to textual conventions and therefore
changed t he SYNTAX of many objects from RFC 1759 to specify the
appropriate textual conventions. (28 TCs were added.)

- Changed the TC nanes "MediaUnit" to "PrtMediaUnitTC
"CapacityUnit" to "PrtCapacityUnitTC', and "SubUnitStatus" to
"Prt SubUni t St at usTC'

- Al objects with a MAX- ACCESS of read-wite now have a M N ACCESS
of read-only.

- Added ' I ANA Consi derations’ and ’'Internationalization
Consi derations’ as top |evel sections, per |ETF guidelines.

- Updated Security and Copyright sections.

- Updated references and split into Normative and I nformative
gr oups.

- Added Appendix E - Overall Printer Status Table.
- Updated participant and contact information.

-  Renoved CodedChar Set Textual Convention, replaced with an inport
of the | ANAChar set .

- Renoved all comment statenents that indicated objects or groups

are mandatory or optional. Avoids any potential conflicts with
t he conformance section.
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- Added text to enpty description clauses. (prtStorageRef Tabl e,
prt Devi ceRef Tabl e, prt MarkerTabl e, prtMedi aPat hTabl e,
prt Channel Tabl e, prtinterpreterTable, prtConsol eLightTable, and

prt Al ert Tabl e)

- Added "DEFVAL { unknown }" to prtlnterpreterDefaultCharSetln and

prtlnterpreterDefaul t Char Set Qut.

- Changed "...values are expected to renmain stable..." to "...values
SHOULD remain stable..." in the description clauses for the index
object in all tabl es.

- Added ranges to all objects with a syntax of Integer32.

- Revised the description clause for prtAl ertG oupl ndex.

- Added additional text to the description clause for

prt Medi aPat hEntry, prtChannel Entry, prtinterpreterEntry, and

printerV2Al ert.

- Added text to section 2.4 to explain the usage of textua
conventions in this MB and others. Also added a note defining

t he common usage of the enunerations 'other(-1)’

and *unknown(-2)’

- Changed range of prtStorageRef SeqNunber, prtDevi ceRef SeqNunber,
and prt Consol eLi ghtlndex from (0..65535) to (1..65535) since index

val ues cannot be zero. (Typo in RFC 1759)

-  The PWG Standard for Standardi zed Media Nanes is now reconmended
for the objects prtlnput Medi aName, prtlnput Medi aCol or, and

prtl nput Medi aType.
- Added chSMIP(45) to prt Channel TypeTC

5. The IANA Printer MB

| ANA- PRINTER-M B DEFINITIONS ::= BEG N
-- http://ww. iana.org/assignments/ianaprinter-mb
| MPORTS

MODULE- | DENTI TY,

m b- 2
FROM SNWPv2- SM
TEXTUAL- CONVENTI ON
FROM SNWPv2- TC

i anaPrinterM B MODULE-I| DENTI TY
LAST- UPDATED "200406020000Z" -- June 2, 2004
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-- [ RFC2578]

-- [ RFC2579]
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ORGANI ZATI ON "I ANA"
CONTACT- I NFO "Internet Assigned Nunbers Authority
Postal : | CANN
4676 Admiralty Way, Suite 330
Marina del Rey, CA 90292

Tel : +1 310 823 9358
E-Mail: iana@ ana. org"

DESCRI PTION  "This M B npodul e defines a set of printing-rel ated
TEXTUAL- CONVENTI ONs for use in Printer M B (RFC 3805),
Fi ni sher M B (RFC 3806), and other M Bs which need to
speci fy printing mechani smdetails.

Any additions or changes to the contents of this MB
nodul e require either publication of an RFC, or

Desi gnat ed Expert Review as defined in RFC 2434,
Quidelines for Witing an | ANA Consi derations Section
in RFCs. The Designated Expert will be selected by
the 1ESG Area Director(s) of the Applications Area.

Copyright (C) The Internet Society (2004). The
initial version of this MB npodul e was published
in RFC 3805. For full legal notices see the RFC
itself or see:
http://ww.ietf.org/copyrights/ianamb.htm"

REVI SI ON "200406020000Z" -- June 2, 2004

DESCRI PTION  "Original version, published in coordination
with Printer MB (RFC 3805)."

o= { mb-2 109 }

-- Generic TEXTUAL- CONVENTI ONs

Prt Cover St at usTC :: = TEXTUAL- CONVENTI ON
-- This TC was extracted from prtCoverStatus in RFC 1759.
STATUS current
DESCRI PTI ON
"Val ues for encoding the state of a particular cover or
access panel on the printer case or enclosure."
SYNTAX | NTEGER {
ot her (1),
cover Open( 3),
cover d osed(4),
i nterl ockQpen(5),
i nterl ockC osed(6)

Bergman, et al. St andar ds Track [ Page 30]



RFC 3805 Printer MB v2 June 2004

-- General G oup TEXTUAL- CONVENTI ONs

Prt Gener al Reset TC :: = TEXTUAL- CONVENTI ON
-- This TC was extracted from prt General Reset in RFC 1759.
STATUS current
DESCRI PTI ON
"Val ues for reading and witing the prtGeneral Reset object.

If a device does not have NVRAM the device shall none the

| ess respond to a SET with the value reset TONVRAM5) with a

sort of warmreset that resets the device to inplenentation-
defined state that is preferably under control of the system
adm ni strator by sone neans outside the scope of the Printer
M B specification."”

SYNTAX | NTEGER {

not Resetti ng(3),

power Cycl eReset (4), -- Cold Start

reset TONVRAM 5), -- Warm Start

reset ToFactoryDefaul ts(6) -- Reset contents of
-- NVRAMto factory
-- defaults

}

-- Channel G oup TEXTUAL- CONVENTI ONs

Prt Channel TypeTC :: = TEXTUAL- CONVENTI ON
-- This TC was extracted from prt Channel Type in RFC 1759.
STATUS current
DESCRI PTI ON
"This enuneration indicates the type of channel that is
receiving jobs."
SYNTAX | NTEGER {
ot her (1),
chSerial Port (3),
chParal | el Port (4),
chl EEE1284Port (5),
chSCsI Port (6),
chAppl eTal KPAP(7),
-- AppleTal k Printer
-- Access Protocol (PAP)

-- prtChannel Information entry:
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Printer Name
Keywor d: Nare
Synt ax: Name
St at us: Opt i onal
Multiplicity: Single
Description: The nane of the printer

wi thin the AppleTal k nam ng scope

chLPDSer ver (8),

prt Channel I nformati on entry:

Printer queue name

Keywor d: Queue

Synt ax: Name

St at us: Mandat ory
Multiplicity: Single
Descri ption: queue nane as

defined in [RFC1179].

chNet war eRPri nter (9),

Novel I, Inc.

For each entry of this type, the

prt Channel I nformati on nust have a pair of
keywords. For Netware 3.x channels this mnust
be a (PServer, Printer) pair. For Netware
4.x channels and for IntranetWare channels
this nmust be a (NDSTree, NDSPrinter) pair.

prt Channel I nformati on entri es:

St andards Track

Print Server Nane

Keywor d: PSer ver

Synt ax: Name

St at us: Mandat ory

Multiplicity: Single

Description: The Pserver’s SAP nane
Printer Number

Keywor d: Printer

Synt ax: I nt eger

St at us: Mandat ory

Multiplicity: Single

Description: The printer number
NDSTr ee

Keywor d: NDSTr ee

Synt ax: Name

Multiplicity: Single

Description: The tree’s SAP nane
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-- NDS Printer object

-- Keywor d: NDSPr i nt er
-- Synt ax: Text (Uni code)
-- St at us: Mandat ory

-- Multiplicity: Single
-- Description: The fully qualified
- - nanme of the Printer

-- In the Netware 3.x environment, the
-- client checks the Bindery object
-- representing the naned PServer. The
-- client then checks for queues which
-- are associated with the nunbered
-- printer. In the 4.x and IntraNetware
-- environnment, the client |ooks up the
-- queues which are associated with the
-- NDS Printer Cbject in the naned Tree.
-- Depending on client access rights to
-- those queues, the client submts jobs
-- to the appropriate queue.

chNet war ePSer ver ( 10),
-- Novel |, I nc.
-- For each entry of this type, the
-- prtChannel I nformati on nust have a pair
-- of keywords. For Netware 3.x channel s
-- this nust be a (Server, PServer) pair.
-- For Netware 4.x and I ntranetWare
-- channels, this nust be a
-- (NDSTree, NDSPServer) pair.

-- prtChannel I nformation entries:

-- Server Nane

-- Keywor d: Server
- - Synt ax: Nanme
-- St at us: Mandat ory

-- Multiplicity: Single
-- Description: The SAP nanme of the
-- server for which the PServer is defined.

-- PServer

-- Keywor d: PSer ver

- - Synt ax: Nanme

-- St at us: Mandat ory

-- Multiplicity: Single
-- Description: The bindery nanme of
-- t he PServer
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-- NDS Tree

-- Keywor d: NDSTr ee

- - Synt ax: Nanme

-- St at us: Mandat ory

-- Multiplicity: Single
- - Description: The NDS Tree nane

-- PServer

-- Keywor d: NDSPSer ver

-- Synt ax: Text (Uni code)
-- St at us: Mandat ory

-- Multiplicity: Single
-- Description: The fully qualified
-- nane of the PServer object in the tree.

-- In the 3.x environnment, the client

-- checks the bindery object

-- representing the naned PServer on the

-- naned Server. In the 4.x and

-- Intranet Ware environnent,

-- the client checks the NDS object

-- representing the naned PServer in the

-- nanmed Tree. In either case, the

-- client then checks for all queues

-- associated with the Pserver object.

-- Depending on client access rights

-- to those queues, the client subnmits

-- jobs to the appropriate queue.
chPort9100(11),

- - DEPRECATED

-- (see chPortTCP - 37; chBidirPortTCP - 38)
chAppSocket (12),

-- A bi-directional, LPD-Iike, protocol using

-- 9101 for control and 9100 for data.

-- Adobe Systens, Inc.

chFTP(13), -- [ RFC959]
chTFTP(14), -- [ RFC1350]
chDLCLLCPort (15),

chl BM3270( 16) , -- | BM Coax
chl BMb6250(17), -- | BM Twi nax
chFax(18),

chl EEE1394(19),
chTransport 1(20),
-- TCP port 35, for reserved TCP port list see
-- [RFC3232]. This RFC should al so be
-- referenced for other channe
-- enunerations utilizing TCP port
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