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Status of thisMemo

This document is an Internet-Draft. Internet-Drafts are working documents of the
Internet Engineering Task Force (IETF), its areas, and its working groups. Note
that other groups may also distribute working documents as I nternet-Drafts.

Internet-Drafts are draft documents valid for a maximum of six months and may be
updated, replaced, or obsoleted by other documents at any time. Itis
inappropriate to use Internet-Drafts as reference material or to cite them other than
as "work in progress.”

To learn the current status of any Internet-Draft, please check the "1id-
abstracts.txt" listing contained in the Internet-Drafts Shadow Directories on
ftp.is.co.za (Africa), nic.nordu.net (Europe), munnari.oz.au (Pacific Rim),
ds.internic.net (US East Coast), or ftp.isi.edu (US West Coast).

Abstract

This Internet-Draft specifies a set of 17123 SNMP MIB objects for (1) monitoring
the status and progress of print jobs (2) obtaining resource requirements before a
job is processed, (3) monitoring resource consumption while ajob is being
processed and (4) collecting resource accounting data after the completion of a
job. This MIB isintended to be implemented (1) in aprinter or (2) in aserver that
supports one or more printers. Use of the object set is not limited to printing.
However, support for services other than printing is outside the scope of this Job
Monitoring MIB. Future extensions to this MIB may include, but are not limited
to, fax machines and scanners.
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Job Monitoring MIB

1. Introduction

The Job Monitoring MIB consists of a 65-object General Group, a 2-object Job
Submission ID Group, a 74-object Job State-Group, and a 2-object Attribute Group.
Each group isatable. The General Group contains general information that appliesto all
jobsinajob set. The Job Submission ID table maps the job submission ID that the client
uses to identify ajob to the jmJobl ndex that the Job Monitoring Agent uses to identify
jobs in the Job-State and Attribute tables. The Job-State table contains the mandatory

integer job state and status objectscopies-of-three salientattributes foreachjob's-eurrent
state. The Attribute table consists of multiple entries per job that specify (1) job and
document identification and parameters, (2) requested resources, and (3) consumed
resources during and after job processing/printing. One MANDATORY attribute and 70
OPTIONAL attributes are defined as textual conventions.

The Job Monitoring MIB is intended to be instrumented by an agent within a printer or the
first server closest to the printer, where the printer is either directly connected to the
server only or the printer does not contain the job monitoring MIB agent. Itis
recommended that implementations place the SNMP agent as close as possible to the
processing of the print job. This MIB applies to printers with and without spooling
capabilities. This MIB is designed to be compatible with most current commonly-used job
submission protocols. 1n most environments that support high function job submission/job
control protocols, like 1ISO DPA[2], those protocols would be used to monitor and
manage print jobs rather than using the Job Monitoring MIB.

1.1 Typesof Information in the MIB

The job MIB isintended to provide the following information for the indicated Role
Modelsin the Printer MIB[1] (Referte-RFC-1759-Appendix D - Roles of Users).

User:

Provide the ability to identify the least busy printer. The user will be able to
determine the number and size of jobs waiting for each printer. No attempt is
made to actually predict the length of time that jobs will take.

Provide the ability to identify the current status of the user's job (user queries).

Provide a timely indicationnetifieation that the job has completed and where it
can be found.

Provide error and diagnostic information for jobs that did not successfully
complete.

Bergman, Hastings, |saacson, Lewis [Page 9]
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267 Operator:

268 Provide a presentation of the state of all the jobs in the print system.

269 Provide the ability to identify the user that submitted the print job.

270 Provide the ability to identify the resources required by each job.

271 Provide the ability to define which physical printers are candidates for the print
272 job.

273 Provide some idea of how long each job will take. However, exact estimates of
274 time to process ajob is not being attempted. Instead, objects are included that
275 allow the operator to be able to make gross estimates.

276 Capacity Planner:

277 Provide the ability to determine printer utilization as a function of time.

278 Provide the ability to determine how long jobs wait before starting to print.

279 Accountant:

280 Provide information to allow the creation of a record of resources consumed and
281 printer usage data for charging users or groups for resources consumed.

282 Provide information to alow the prediction of consumable usage and resource
283 need.

284  The MIB supports printers that can contain more than one job at atime, but still be usable
285 for low end printers that only contain asinglejob at atime. In particular, the MIB

286  supports the needs of Windows and other PC environments for managing low-end

287  networked devices without unnecessary overhead or complexity, while also providing for
288  higher end systems and devices.

289 1.2 Typesof Job Monitoring Applications
290 The Job Monitoring MIB is designed for the following types of monitoring applications:

291 1. monitor asingle job starting when the job is submitted and finishing a defined

292 period after the job completes. The Job Submission ID table provides the map to
293 find the specific job to be monitored.

294 2. monitor all 'active’ ef-thejobsin a queue, which this specification is-generalizesd to
295 a"job set”. End users may use such a program when selecting a least busy printer,
296 so the MIB is designed for such a program to start up quickly and find the

297 information needed quickly without having to read all (completed) jobsin order to
298 find the active jobs. System operators may also use such a program, in which case
299 it would be running for along period of time and may also be interested in the jobs
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that have completed. Finally such aprogram may be co-located with the printer to
provide an enhanced console and |ogging capability.

3. collect resource usage for accounting or system utilization purposes that copy the
completed job statistics to an accounting system. It is recognized that depending on
accounting programs to copy MIB data during the job-retention period is
somewhat unreliable, since the accounting program may not be running (or may
have crashed). Such a program is expected to keep a shadow copy of the entire
Job Attribute table including eanceled-and-completed, canceled, and aborted
jobs which the program updates on each polling cycle. Such a program polls at the
rate of the persistence of the Attribute table. The design is not optimized to help
such an application determine which jobs are completed, -er-canceled, or aborted.
Instead, the application SHALL query each job that the application's shadow copy
shows was not complete, er-canceled, or aborted at the previous poll cycle to see
if it isnow complete or canceled, plus any new jobs that have been submitted.

The MIB provides a set of objects that represent a compatible subset of job and document
attributes of the ISO DPA standard[2] and the Internet Printing Protocol (1PP)[3], so that
coherence is maintained between these two protocols and the information presented to end
users and system operators by monitoring applications. However, the job monitoring MIB
isintended to be used with printers that implement other job submitting and management
protocols, such as |[EEE 1284.1 (TIPSI)[4], as well as with ones that do implement 1SO
DPA. So nothing in the job monitoring MIB SHALL-requires implementation of the ISO
DPA or | PP protocols.

The MIB is designed so that an additional MIB(s) can be specified in the future for
monitoring multi-function (scan, FAX, copy) jobs as an augmentation to this MIB.

2. Terminology and Job Model

This section defines the terms that are used in this specification and the general model for
jobs.

NOTE - Existing systems use conflicting terms, so these terms are drawn from the ISO
10175 Document Printing Application (DPA) standard[2]. For example, PostScript
systems use the term session for what we call ajob in this specification and the term
job to mean what we call a document in this specificationpaper. PJL systems use the
term job to mean what we call ajob in this specification. PJL also supports multiple
documents per job, but does not support specifying per-document attributes
independently for each document.

A job isaunit of work whose results are expected together without interjection of
unrelated results. A client is able to specify job instructions that apply to the job asa
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whole. Proscriptive instructions specify how, when, and where the job is to be printed.
Descriptive instructions describe the job. A job contains one or more documents.

A job set isaset of jobs that are queued and schedul ed together according to a specified
scheduling algorithm for a specified device or set of devices. For implementations that
embed the SNMP agent in the device, the MIB job set normally represents all the jobs
known to the device, so that the implementation only implements a single job set which
MAY be identified with a hard-coded value 1. If the SNMP agent isimplemented in a
server that controls one or more devices, each MIB job set represents a job queue for (1)
a specific device or (2) set of devices, if the server uses a single queue to load balance
between several devices. Each job set isdigoint; no job SHALL be represented in more
than one MIB job set.

A document is a sub-section within ajob. A document contains print data and document
instructions that apply to just the document. The client is able to specify document
instructions separately for each document in ajob. Proscriptive instructions specify how
the document is to be processed and printed by the server. Descriptive instructions
describe the document. Server implementation of more than one document per job is
optional.

A client isthe network entity that end users use to submit jobs to spoolers, servers, or
printers and other devices, depending on the configuration, using any job submission
protocol.

A server isanetwork entity that accepts jobs from clients and in turn submits the jobs to
printers and other devices. A server MAY be a printer supervisor control program, or a
print spooler.

A device is a hardware entity that (1) interfaces to humans in human perceptible means,
such as produces marks on paper, scans marks on paper to produce an electronic
representations, or writes CD-ROMs or (2) interfaces to a network, such as sends FAX
datato another FAX device.

A printer isadevice that puts marks on media.

A supervisor is aserver that contains a control program that controls a printer or other
device. A supervisor isaclient to the printer or other device.

A spooler is aserver that accepts jobs, spools the data, and decides when and on which
printer to print the job. A spooler isaclient to a printer or a printer supervisor, depending
on implementation.

Spooling isthe act of adevice or server of (1) accepting jobs and (2) writing the job's
attributes and document data on to secondary storage.

Queuing isthe act of adevice or server of ordering (queuing) the jobs for the purposes of
scheduling the jobs to be processed.

Bergman, Hastings, |saacson, Lewis [Page 12]
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A monitor or job monitoring application isthe network entity that End Users, System
Operators, Accountants, Asset Managers, and Capacity Planners use to monitor jobs using
SNMP. A monitor MAY be either a separate application or MAY be part of the client
that also submits jobs.

An agent is the network entity that accepts SNMP requests from a monitor and
implements the Job Monitoring MIB_by instrumenting a server or a device.

A proxy is an agent that acts as a concentrator for one or more other agents by accepting
SNMP operations on the behalf of one or more other agents, forwarding them on to those
other agents, gathering responses from those other agents and returning them to the
origina requesting monitor.

A user isaperson that uses a client or amonitor.
An end user isauser that uses a client to submit a print job.

A system operator is auser that uses a monitor to monitor the system and carries out tasks
to keep the system running.

A system administrator is a user that specifies policy for the system.

A job instruction is an instruction specifying how, when, or where the job isto be
processed. Job instructions MAY be passed in the job submission protocol or MAY be
embedded in the document data or a combination depending on the job submission
protocol and implementation.

A document instruction is an instruction specifying how to process the document.
Document instructions MAY be passed in the job submission protocol separate from the
actual document data, or MAY be embedded in the document data or a combination,
depending on the job submission protocol and implementation.

An SNMP information object is a name, value-pair that specifies an action, a status, or a
condition in an SNMP MIB. Objects are identified in SNMP by an OBJECT
IDENTIFIER.

An attribute is a name, value-pair that specifies an instruction, a status, or a condition of a
job or a document that has been submitted to a server or device. A particular attribute
NEED NOT be present in each job instance. In other words, attributes are present in a
job instance only when there is a need to express the value, either because (1) the client
supplied avalue in the job submission protocol, (2) the document data contained an
embedded attribute, or (3) the server or device supplied a default value. An agent SHALL
represent an attribute as an entry (row) in the Attribute table in this MIB in which entries
are present only when necessary. Attributes are identified in this MIB by an enum.-

Job monitoring using SNMP is (1) identifying jobs within the serial streams of data being
processed by the server, printer or other devices, (2) creating "rows" in the job table for
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each job, and (3) recording information, known by the agent, about the processing of the

jobin that "row".

Job accounting is recording what happens to the job during the processing and printing of

the job.

3. System Configurationsfor the Job Monitoring MI1B

This section enumerates the three configurations infer which the Job Monitoring MIB is
intended to be used. To smplify the pictures, the devices are shown as printers. See

Goals section.

The diagram in the Printer MIB[1] entitled: "One Printer's View of the Network" is
assumed for thisMIB aswell. Please refer to that diagram to aid in understanding the

following system configurations.

3.1 Configuration 1 - client-printer

In the client-printer configuration, the client(s) submit jobs directly to the printer, either
by some direct connect, or by network connection. The client-printer configuration can
accommodate multiple job submitting clientsin either of two ways:

1. if each client relinquishes control of the Print Job Delivery Channel after each
job (or after a number of jobs)

2. if the printer supports more than one Print Job Delivery Channel

The job submitting client and/or monitoring application monitor jobs by communicating
directly with an agent that is part of the printer. The agent in the printer SHALL keep the
job in the Job Monitoring MIB aslong asthe job isin the Printer, and longer in order to

implement the completed state in which monitoring programs can copy out the

accounting data from the Job Monitoring MIB.

| moni t or |
oo - -+
#

# HAHHRHSRHARH

# #
‘==t ===H=H=t+==+
| | agent | |
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Figure 3-1 - Configuration 1 - client-printer - agent in the printer

The Job Monitoring MIB is designed to support the following relationships (not shown in
Figure 3-1):

Multiple clients MAY submit jobsto aprinter.

Multiple clients MAY monitor aprinter.

Multiple monitors MAY monitor aprinter.

A client MAY submit jobs to multiple printers.

A monitor MAY monitor multiple printers.

agrwdPE

3.2 Configuration 2 - client-server-printer - agent in the server

In the client-server -printer configuration 2, the client(s) submit jobs to an intermediate
server by some network connection, not directly to the printer. While configuration 2 is
included, the design center for this MIB is configurations 1 and 3,

The job submitting client and/or monitoring application monitor job by communicating
directly with:

1. aJob Monitoring MIB agent that is part of the server (or afront for the
server)

There isno SNMP Job Monitoring MIB agent in the printer in configuration 2, at |east
that the client or monitor are aware. In this configuration, the agent SHALL return the
current values of the objects in the Job Monitoring MIB both for jobs the server keeps and
jobs that the server has submitted to the printer. In configuration 2, the server keeps a
copy of the job during the time that the server has submitted the job to the printer. Only
some time after the printer completes the job, SHALL the server remove the
representation of the job from the Job Monitoring MIB in the server. The agent NEED
NOT access the printer, except when amonitor queries the agent using an SNMP Get for
an object in the Job Monitoring MIB. Or the agent can subscribe to the notification events
that the printer generates and keep the Job Monitoring MIB update to date. The agent in
the server SHALL keep the job in the Job Monitoring MIB aslong asthe job isin the
Printer, and longer in order to implement the completed state in which monitoring
programs can copy out the accounting data from the Job Monitoring MIB.

al | end- user
R + Fom e e oo o +
| moni tor | | client | #H##H#### SNVMP query
-t # ot **¥** non- SNVP cntrl
# # | ---- job subm ssion
# # |
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# # I
H=====f=t==y==+
| agent | |
+------- + |
| server |
T R, +- -+
control * |
Xkkhhkkkkk* |
* |
t========y====+ |
| I
| I

Figure 3-2 - Configuration 2 - client-server-printer - agent in the server

The Job Monitoring MIB is designed to support the following relationships (not shown in
Figure 3-2):

Multiple clients MAY submit jobsto a server.

Multiple clients MAY monitor a server.

Multiple monitors MAY monitor a server.

A client MAY submit jobs to multiple servers.

A monitor MAY monitor multiple servers.

Multiple servers MAY submit jobsto aprinter.

Multiple servers MAY control aprinter.

Nogk,rwdPE

3.3 Configuration 3 - client-server-printer - client monitors printer agent and server

In the client-server -printer configuration 3, the client(s) submit jobs to an intermediate
server by some network connection, not directly to the printer.

The job submitting client and/or monitoring application monitor jobs by communicating
directly with:
1. the server using some protocol to monitor jobs in the server that does not
contain the Job Monitoring MIB AND

2. aJob Monitoring MIB agent that is part of the printer to monitor jobs after
the server passes the jobs to the printer. In such configurations, the server
deletes its copy of the job from the server after submitting the job to the printer
usually aimost immediately (before the job does much processing, if any).

There isno SNMP Job Monitoring MIB agent in the server in configuration 3, at |least that
the client or monitor are aware. In this configuration, the agent (in the printer) SHALL
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keep the values of the objects in the Job Monitoring MIB that the agent implements
updated for ajob that the server has submitted to the printer. The agent SHALL obtain
information about the jobs submitted to the printer from the server (either in the job
submission protocol, in the document data, or by direct query of the server), in order to
populate some of the objects the Job Monitoring MIB in the printer. The agent in the
printer SHALL keep the job in the Job Monitoring MIB as long as the job isin the Printer,
and longer in order to implement the completed state in which monitoring programs can
copy out the accounting data from the Job Monitoring MIB.

al | end- user
Fommea o + R +
| moni tor | | client | #H##H#H##H# SNVP query
A S R **%* non- SNMP query
# * * | ---- job subm ssion
# * * |
# * * |
H * o=y ====y==+
# I I
# | server |
# I I
# S +- -+
# optional # |
# Rt HHHH
# # |
+==4=\y===y=+4==+ |
| agent | | I
R e + |

Figure 3-3 - Configuration 3 - client-server-printer - client monitors printer agent
and server

The Job Monitoring MIB is designed to support the following relationships (not shown in
Figure 3-3):

Multiple clients MAY submit jobsto a server.

Multiple clients MAY monitor a server.

Multiple monitors MAY monitor a server.

A client MAY submit jobs to multiple servers.

A monitor MAY monitor multiple servers.

Multiple servers MAY submit jobsto aprinter.

Multiple servers MAY control aprinter.

Nog,rwdPE
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4. Conformance Consider ations

In order to achieve interoperability between job monitoring applications and job
monitoring agents, this specification includes the conformance requirements for both
monitoring applications and agents.

4.1 Conformance Terminology

This specification uses the verbs: "SHALL", "SHOULD", "MAY", and "NEED NOT" to
specify conformance requirements according to RFC 2119 asfollows:

"SHALL": indicates an action that the subject of the sentence must implement in
order to claim conformance to this specification

"MAY": indicates an action that the subject of the sentence does not have to
implement in order to claim conformance to this specification, in other words that
action is an implementation option

"NEED NOT": indicates an action that the subject of the sentence does not have to
implement in order to claim conformance to this specification. The verb "NEED
NOT" isused instead of "may not", since "may not" sounds like a prohibition.

"SHOULD": indicates an action that is recommended for the subject of the
sentence to implement, but is not required, in order to claim conformance to this
specification.

4.2 Agent Conformance Requirements

A conforming agent:
1. SHALL implement all MANDATORY groups and attributes in this specification.

2. NEED NOT implement any OPTIONAL attributes, whether the agent is able to obtain
the information from the server or device.

3. NEED NOT implement both forms of an time-attribute if it implements an time
attribute that permits a choice of Integer and Octets forms, though implementing both
forms may help management applications by giving them a choice of representations,
since the representation are equival ent.and-srecommended-not-to-provide both-forms
for-a-particular-time-attribute: See page 56.

NOTE - This MIB, like the Printer MIB, is written following the subset of SMIv2 that
can be supported by SMIv1 and SNMPv1 implementations.
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4.2.1 MIB Il System Group objects

The Job Monitoring MIB agent SHALL implement all objects in the system group of
MIB-II (RFC 1213)[5], whether the Printer MIB[1] isimplemented or not.

4.2.2 MIB Il Interface Group objects

The Job Monitoring MIB agent SHALL implement all objectsin the Interfaces Group of
MIB-II (RFC 1213)[5], whether the Printer MIB[1] isimplemented or not.

4.2.3 Printer MIB objects

If the agent is instrumenting a device that is a printer, the agent SHALL implement all of
the mandatory objectsin the Printer MIB[1] and all the objects in other M1Bs that
conformance to the Printer MIB requires, such as the Host Resources MIB (RFC
1514)[6]. If the agent isinstrumenting a server that controls one or more networked
printers, the agent NEED NOT implement the Printer MIB and NEED NOT implement
the Host Resources MIB.

4.3 Job Monitoring Application Conformance Requirements
A conforming job monitoring application:

1. SHALL accept al objectsin al MANDATORY groups and al MANDATORY -and
CONDIHHONALLY-MANDATORY attributes that are required to be implemented by
an agent according to Section 4.2 and SHALL either present them to the user or
ignore them.

2. SHALL accept all OPTIONAL attributes, including enum and bit values specified in
this specificationstandared and additional ones that may be registered with IANA and
SHALL either present them to the user or ignore them. In particular, a conforming
job monitoring application SHALL not malfunction when receiving any standard or
registered enum or bit values. See Section 7 entitled "IANA Considerations' on page
21.

3. SHALL accept either form of time attribute, if it supports atime attribute, since agents
are free to implement either time form. See page 56.

5. Job Identification

There are anumber of attributes that permit a user, operator or system administrator to
identify jobs of interest, such asjobOwner, jobName, etc. In addition, thereisa Job
Submission ID object that allows a monitoring application to quickly locate and identify a
particular job of interest that was submitted from a particular client by the user invoking
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629  the monitoring application. The Job Monitoring MIB needs to provide for identification

630 of thejob at both sides of the job submission process. The primary identification point is
631 theclient sde. The Job Submission ID allows the monitoring application to identify the

632 job of interest from all the jobs currently "known" by the server or device. The Job

633  Submission ID can be assigned by either the client's local system or a downstream server
634  or device. The point of assignment will be determined by the job submission protocol in

635 use

636 The server/device-side identifier, called the jmJobl ndex object, will be assigned by the
637  server or device that accepts the jobs from submitting clients. The MIB agent SHALL use
638 thejob identifier assigned by the server or device to the job as the value of the

639 jmJoblndex object that defines the table rows (there are multiple tables) that contain the
640 information relating to the job. This object allows the interested party to obtain all objects
641 desired that relate to thisjob. The MIB provides a mapping table that maps each Job

642  Submission ID to the corresponding jmJobl ndex value, so that an application can

643  determine the correct value for the jmJoblndex value for the job of interest in asingle Get
644  operation. Seethe jmJobl DGroup on page 77.

645 ThejobName attribute provides a name that the user supplies asa a job attribute with the
646 job. ThejobName attribute is not necessarily unique, even for one user, let alone across
647 users.

648 6. Internationalization Considerations

649 There are anumber of objectsin this MIB that are represented as coded character sets.
650 The datatype for such objectsisOCTET STRING. Such objects could be in different
651 coded character sets and could be localized in the language and country, i.e., could be
652 localized. However, for the Job Monitoring MIB, most of the objects are supplied as job
653  attributes by the client that submits the job to the server or device and so are represented
654 inthe coded character set specified by that client. Therefore, the agent is not able to

655 provide for different representations depending on the locale of the server, device, or user
656  of the job monitoring application. The only exception is job submission protocols that
657  passjob or document attributes as OBJECT IDENTIFIERS or enums. For those job and
658  document attributes, the agent SHALL represent the corresponding objects in the Job
659 Monitoring MIB as coded character setsin the current (default) locale of the server or
660 printer as established by the system administrator or the implementation.

661 For simplicity, this specification assumes that the clients, job monitoring applications,

662 servers, and devices are al running in the same locale. However, this specification allows
663 themto runin any locale, including locales that use two-octet coded character sets, such
664 as1SO 10646 (Unicode). Job monitors applications are expected to understand the coded
665  character set of the client (and job), server, or device. No specia meansis provided for
666 the monitor to discover the coded character set used by jobs or by the server or device.
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This specification does not contain an object that indicates what locale the server or device
isrunning in, let alone contain an object to control what locale the agent is to use to
represent coded character set objects.

This MIB also contains objects that are represented using the DateAndTime textual
convention from SNMPv2-TC (RFC 1903). The job management application SHALL
display such objects in the locale of the user running the monitoring application.

7. |IANA Considerations

During the development of this standard, the Printer Working Group (PWG) working with
IANA will register additional enums while the standard isin the proposed and draft states
according to the procedures described in this section. IANA will handle registration of
additional enums after this standard is approved in cooperation with an | ANA-appointed
registration editor from the PWG according to the procedures described in this section:

7.1 1ANA Registration of enums

This specification uses textual conventions to define enumerated values (enums) and bit
values. Enumerations (enums) and bit values are sets of symbolic values defined for use
with one or more objects or attributes. All enumeration sets and bit value sets are
assigned a symbolic data type name (textual convention). As aconvention the symbolic
name endsin"TC" for textua convention. These enumerations are defined at the
beginning of the MIB module specification.

This working group has defined several type of enumerations for use in the Job
Monitoring MIB and the Printer MIB[1]. These types differ in the method employed to
control the addition of new enumerations. Throughout this document, referencesto "type
n enum", where n can be 1, 2 or 3 can be found in the various tables. The definitions of
these types of enumerations are:

7.1.1 Typelenumerations

Type 1 enumeration: All the values are defined in the Job Monitoring MIB specification
(RFC for the Job Monitoring MIB). Additional enumerated values require a new RFC.

NOTE - There are no type 1 enumsin the current draft.

7.1.2 Type 2 enumerations

Type 2 enumeration: Aninitial set of values are defined in the Job Monitoring MIB
specification. Additional enumerated values are registered after review by this working
group. Theinitial versions of the MIB will contain the values registered so far. After the
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MIB is approved, additional values will be registered through IANA after approval by this
working group.

The following type 2 enums are contained in the current draft :

1. IJmTimeStampTC

2. JmFinishingTC

3. JmPrintQualityTC

4. JmToner EconomyTC
5. JmPrinter ResolutionTC
e

6. JmMediumTypeTC

7. JmJobStateTC

8. JmAttributeTypeTC

7.1.3 Type 3 enumeration

Type 3 enumeration: Aninitial set of values are defined in the Job Monitoring MIB
specification. Additional enumerated values are registered without working group review.
Theinitial versions of the MIB will contain the values registered so far. After the MIB is
approved, additional values will be registered through IANA without approval by this
working group.

NOTE - There are no type 3 enumsin the current draft.

7.2 IANA Registration of type 2 bit values

This draft contains the following type 2 bit value textual-conventions:

1. JmJobServiceTypesTC
2. JmJobStateReasonslTC
3. JmJobStateReasons2TC
4. JmJobStateReasons3TC
5. IJmJobStateReasonsATC

These textual-conventions are defined as bits in an Integer so that they canmay be used
with SNMPv1 SMI. ThejobStateReasonsn (n=1..4) attributes are defined as bit values
using the corresponding JmJobStateReasonsnTC textual-conventions.

The registration of JmJobServiceTypesT C and JmJobStateReasonsnT C hit values
SHALL follow the procedures for atype 2 enum as specified in Section 7.1.2.

7.3 1ANA Registration of Job Submission Id For mats

In addition to enums and bit values, this specification assigns numbers to various job
submission ID formats. SeejmJobSubmissionl D on page 78. The registration of
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jmJobSubmissionl D format numbers SHALL follow the procedures for atype 2 enum as
specified in Section 7.1.2.

8. Security Considerations

8.1 Read-Write objects

All objects are read-only greatly simplifying the security considerations. If another MIB
augments this M1B, that MIB might allow objects in this MIB to be modified. However,
that MIB SHALL have to support the required access control in order to achieve security,
not this MIB.

8.2 Read-Only ObjectsIn Other User's Jobs

The security policy of some sites may be that unprivileged users can only get the objects
from jobs that they submitted, plus afew minimal objects from other jobs, such as the
jmJobK OctetsRequested and jmJobK OctetsCompleted objects, so that a user can tell
how busy a printer is. Other sites might allow all unprivileged usersto see all objects of
al jobs. Itisup to the agent to implement any such restrictions based on the identification
of the user making the SNMP request. This MIB does not require, nor does it specify
how, such restrictions would be implemented. A monitoring application SHOULD
enforce the site security policy with respect to returning information to an unprivileged
end user that is using the monitoring application to monitor jobs that do not belong to that
user, i.e., thejobOwner attribute in the jmAttributeT able does not match the user's user
name. Seethe JmAttributeTypeT C textual convention on page 53 and the
JjmAttributeT able on page 86.

An operator isa privileged user that would be able to see all objects of all jobs,
independent of the policy for unprivileged users.

9. Returning Objects With No Value In Mandatory Groups

If an object in a mandatory group does not have an instrumented value for a particular job
submission protocol or the job submitting client did not supply a value (and the accepting
server or device does not supply a default), this MIB requires that the agent SHALL
follow the normal SNMP practice of returning a distinguished value, such as a zero-length
string, an unknown(2) vaue for an enum, or a (-2) for an integer value.

10. Notification and Traps

This MIB does not specify any traps. For ssimplicity, management applications are
expected to poll for status. The resulting network traffic is not expected to be significant.
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765 11. MIB specification
766  The following pages constitute the actual Job Monitoring MIB.
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Job-Monitoring-MB DEFINITIONS ::= BEG N

| MPORTS
MODULE- | DENTI TY, OBJECT- TYPE, experinental,
| nt eger 32 FROM SNVPv2- SM
TEXTUAL- CONVENTI ON FROM SNWPv2- TC
N[DULE— COWVPLI ANCE, OBJECT- GROUP FROM SNWVPv 2- CONF;

The foll owm ng textual -conventions are needed
-- to inplenment certain attributes, but are not
-- needed to conpile this MB. They are
-- provided here for conveni ence:
-- Dat eAndTi ne FROM SNWPv2- TC
-- PrtAlertCodeTC, PrtinterpreterlLangFam|yTC FROM Printer-MB

Use the experinental (54) O D assigned to the Printer MB[1] before
it was published as RFC 1759.

Upon publication of the Job Monitoring MB as an RFC, delete this
comment and the line follow ng this conment and change the
reference of { tenp 104 } (below) to { mb-2 X }.

This will result in changing:

136 1 3 54 jobnmnM B(105) to:

13612 1 )obrmnMB(X)

This will make it easier to translate prototypes to

t he standard nanespace because the lengths of the O Ds won't
change.

tenp OBJECT IDENTIFIER ::= { experinental 54 }

j obmonM B MODULE- | DENTI TY

LAST- UPDATED " 9705420240000Z"
ORGANI ZATION "1 ETF Printer M B Wrking G oup”
CONTACT- | NFO
"Tom Hasti ngs
Postal : Xerox Corp.
Mai | stop ESAE-231
701 S. Aviation Blvd.
El Segundo, CA 90245

Tel : (301) 333- 6413

Fax: (301) 333-5514

E-mail: hastings@pl0. es. xer ox. cont
DESCRI PTI ON

"The M B nodule for nonitoring job in servers, printers, and
ot her devi ces.

File: jnp-m b.doc, .pdf, .txt, .mb
Version: 0.821"
={ tenp 105 }
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Textual conventions for this M B nodul e

Jmli meSt anpTC : : = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"The sinple tine at which an event took place. The units SHALL
be in seconds since the system was boot ed.

NOTE - Jnili meStanpTC is defined in units of seconds, rather than
100t hs of seconds, so as to be sinpler for agents to inplenment
(even if they have to inplenent the 100ths of a second to conply
with inplementing sysUpTinme in MB-11[5].)

NOTE - Jnili meStanpTC is defined as an Integer32 so that it can
be used as a value of an attribute, i.e., as a value of the

] MAt t ri but eVal ueAsl nt eger object (see page 88). The Ti meStanp
textual -convention defined in SMNPv2-TC is defined as an

APPLI CATION 3 IMPLICI T I NTEGER tag, not an |Integer32, so cannot
be used in this MB as one of the val ues of

] MAtt ri but eVal ueAsl nt eger. "

SYNTAX | NTEGER( 0. . 2147483647)

JmJobSour cePl at f or MypeTC : : = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"The source platformtype that can submt jobs to servers or
devices in any of the 3 configurations."”

This is a type 2 enuneration. See Section 7.1 on page 21.

SYNTAX | NTEGER ({
ot her (1),
unknown( 2),
spt UNI X( 3), -- UNIX(tm
spt OS2(4), -- 08/2
spt PCDOS( 5) , -- DOs
Spt NT(6), -- NT
sSpt WS(7), -- WS
spt VM 8), -- W
spt O5400(9) , -- 08/ 400
spt VM5( 10) , -- VMB
spt W ndows95(11) , -- W ndows95
spt Net War e( 33) -- NetWare
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}
JnFi ni shingTC :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"The type of finishing."
-- This is a type 2 enuneration. See Section 7.1 on page 21.
SYNTAX | NTEGER ({

ot her (1),
-- Sone other finishing besides one of the specified or
-- registered val ues.

unknown( 2),
-- The finishing is unknown.

none( 3),
-- Performno finishing.

stapl e(4),
-- Bind the docunent(s) wth one or nore staples. The
-- exact nunmber and placenent of the staples is site-
-- defi ned.

st apl eTopLeft (5),
-- Place one or nore staples on the top left corner of
-- the docunent(s).

st apl eBott onLeft (6),
-- Place one or nore staples on the bottom | eft corner
-- of the docunent(s).

st apl eTopRi ght (7),
-- Place one or nore staples on the top right corner of
-- the docunent(s).

st apl eBott onRi ght (8),
-- Place one or nore staples on the bottomright corner
-- of the docunent(s).

saddl eStitch(9),
-- Bind the docunent(s) with one or nore staples (wWre
-- stitches) along the mddle fold. The exact nunber
-- and placenent of the stitches is site-defined.
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edgeStitch(10),
-- Bind the docunent(s) with one or nore staples (wWre
-- stitches) along one edge. The exact nunber and
-- placenent of the staples is site-defined.

punch(11),
-- This value indicates that holes are required in the
-- finished docunent. The exact nunber and pl acenent of
-- the holes is site-defined The punch specification
-- MAY be satisfied (in a site- and inpl enentation-
-- specific manner) either by drilling/punching, or by
-- substituting pre-drilled nedia.

cover (12),
-- This value is specified when it is desired to sel ect
-- a non-printed (or pre-printed) cover for the
-- docunent. This does not supplant the specification of
-- a printed cover (on cover stock nediun) by the
-- docunent itself.

bi nd( 13)
-- This value indicates that a binding is to be applied
-- to the docunent; the type and pl acenent of the
-- binding is site-defined.

854 }
855
856
857
858
859
860 JnPrintQualityTC ::= TEXTUAL- CONVENTI ON
861 STATUS current
862 DESCRI PTI ON
863 "Print quality settings."
864
865 -- This is a type 2 enuneration. See Section 7.1 on page 21
866 SYNTAX | NTEGER ({
ot her (1), -- Not one of the specified or registered
-- val ues.
unknown(2), -- The actual value is unknown.
draft(3), -- Lowest quality available on the printer.
normal (4), -- Normal or internediate quality on the
-- printer.
hi gh(5) -- Highest quality available on the printer.
867 }
868
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JnPrint er Resol uti onTC :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"Printer resol utions.

The val ues are type2 enuns that represent single integers or
pairs of integers. The latter are to specify the resolution
when the x and y dinensions differ. Wen two integers are
specified, the first is in the x direction, 1.e., in the
direction of the shortest dinension of the nedium so that the
val ue 1s 1 ndependent of whether the printer feeds I ong edge or
short edge first.”

-- This is a type 2 enuneration. See Section 7.1 on page 21.

SYNTAX | NTEGER {

ot her (1), -- Not one of the specified or registered
-- val ues.

unknown( 2), -- The actual value is unknown.
nor mal ( 3), -- Normal resolution.
resl100(4), -- 100 x 100 dp
res200(5), -- 200 x 200 dp
res240(6), -- 240 x 240 dp
res300(7), -- 300 x 300 dp
res360(8), -- 360 x 360 dp
res600(9), -- 600 x 600 dp
res720(10), -- 720 x 720 dp
res800(11), -- 800 x 800 dp
resl200(12), -- 1200 x 1200 dp
resl1440(13), -- 1440 x 1440 dp
res1800(14), -- 1800 x 1800 dp
res100x200( 15), -- 100 x 200 dp
res300x600( 16), -- 300 x 600 dp
res600x300(17), -- 600 x 300 dp
res360x720(18), -- 360 x 720 dp
res720x360(19), -- 720 x 360 dp
res400x800( 20) , -- 400 x 800 dp
res800x400(21), -- 800 x 400 dp
res600x1200(22), -- 600 x 1200 dp
res1200x600(23), -- 1200 x 600 dp
res720x1440(24), -- 720 x 1440 dp
resl440x720(25), -- 1440 x 720 dp
res1800x600(26) -- 1800 x 600 dp

}
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890
891 Jmfloner EcononyTC :: = TEXTUAL- CONVENTI ON
892 STATUS current
893 DESCRI PTI ON
894 "Toner econony settings."
895
896 -- This is a type 2 enuneration. See Section 7.1 on page 21
897 SYNTAX | NTEGER ({
of f (0), -- Of. Normal. Use full toner.
on(1) -- On. Use less toner than nornal.
898
899
900
901
902
903
904 Jmvedi umTypeTC :: = TEXTUAL- CONVENTI ON
905 STATUS current
906 DESCRI PTI ON
907 "Identifies the type of nmedium™
908
909 -- This is a type 2 enuneration. See Section 7.1 on page 21
910 SYNTAX | NTEGER ({
ot her (1),

-- The type is neither one of the values listed in this
-- specification nor a registered val ue.

unknown( 2),
-- The type is not known.

stationery(3),
-- Separately cut sheets of an opaque materi al .

transparency(4),
-- Separately cut sheets of a transparent material.

envel ope(5),
-- Envel opes that can be used for conventional mailing
-- purposes.

envel opePl ai n(6),
-- Envel opes that are not preprinted and have no w ndows.

envel opeW ndow( 7),
-- Envel opes that have wi ndows for addressing purposes.

cont i nuousLong( 8),
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-- Continuously connected sheets of an opaque materi al
-- connected al ong the | ong edge.

cont i nuousShort (9),
-- Continuously connected sheets of an opaque materi al
-- connected al ong the short edge.

tabSt ock(10),
-- Media wth tabs.

mul ti Part Forn(11),
-- Form nmedi um conposed of multiple |ayers not pre-attached
-- to one another; each sheet MAY be drawn separately from
-- an input source.

| abel s(12),
-- Label - st ock.

mul ti Layer (13)
-- Form medi um conposed of nultiple | ayers which are pre-
-- attached to one another, e.g. for use with inpact

-- printers.
}
JmJobSt at eTC : : = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"The current state of the job (pending, processing,
conpl et edheld, etc.).
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followng figure shows the normal job state transitiggg:
+----> cancel ed(7)
+----> pending(3) --------- > processing(5) ------- +{ ----- > conpl et ed(9)
___>L | | \+----> abort ed(8)
| Y % /

+----> pendi ngHel d(4) processi ngSt opped(6) ----+

< activa > < iNn-activa >
act+HVe Hr-——act+H\Ve

Figure4 - Normal Job State Transitions

Nornmally a job progresses fromleft toright. Oher state
transitions are unlikely, but are not forbidden. Not shown are

the transitions to Fthe cancel ed state canbe—-enteredfromthe
pendi ng, pendi ngHel d, processing, ande+ processingStopped
st at es.

Jobs in the pending, processing, and processi ngStopped states
are called "active , while Jobs 1 n the pendi ngHel d, cancel ed,
aborted, and conpleted are called "I n-active' ."

-- This is a type 2 enuneration. See Section 7.1 on page 21.
SYNTAX | NTEGER ({
ot her (1),
-- The job state is not one of the defined states.

unknown( 2),
-- The job state is not known, or its state is
-- indeterm nate.

pendi ng(34),
-- The job is a candidate to starta—candidatefor
-- processing, but is not yet processing.

pendi ngHhel d(43),

-- The job is not yet—a candi date for processing for
-- any nunber of reasons but will return to the
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-- pending state as soon as the reasons are no | onger
-- present. The job's jmlobSt at eReasonsl obj ect

-- and/or jobStateReasonsn (n=2..4) attributes SHALL
-- indicate why the job is no |onger a candidate for
-- processing. The reasons are represented as bits
-- in the  mobSt at eReasons1l obj ect and/or

-- jobStat eReasonsn (n=2..4) attributes. —Sene

-- tnferAetionaboutthe ob-state— See the
JmJobSt at eReasonsniTC (n=1..4) textual convention
on page (60) for the specification of each reason

used.

proceSS|ng(55) B
Ei t her:

-- 1. The job is using, or is attenpting to use, one
-- or nore docunent transforns which include (1)

-- purely software processes that are—sueh-as

-- interpreting a PDL, and (2) hardware devices that
-- are interpreting a PDL, —but—+s—net—yet—nmaking

-- marks on a nmedi um and/ or perform ng finishing,

-- such as stapling, etc.

- R

-- 2. (configuration 2) the server has nade the job
-- ready for printing, but the output device is not
-- yet printing it, either because the job hasn't

-- reached the output device or because the job is

-- queued in the output device or sone other spooler,
-- awaiting the output device to print it.

-- Wen the job is in the processing state, the

-- entire job state includes the detail ed status

-- represented in the device MB indicated by the
-- hrDevicel ndex value of the job's physical Device
-- attribute, if the agent inplenents such a device
-- MB.

-- I nplenmentations MAY, though they NEED NOT, include
additional values in the job's jmlobSt at eReasonsl
object to indicate the progress of the job, such
as adding the jobPrinting value to indicate when
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the device is actually nmaking marks on a nedi um

pr ocessi ngSt oppedreedsAttention( 67 AL s

-- The job has stopped while processing for any
-- nunber of reasons and wll return to the

-- processing state as soon as the reasons are no
-- longer present.

-- The job's jmlobSt at eReasonsl obj ect and/or the
-- job's jobStateReasonsn (n=2..4) attributes MAY
-- indicate why the job has stopped processing. s

I e e
T . : . .

o 4Hﬁan—+?PeFﬁen}+eﬁ—be#eper%heffef—ﬁan—eenpknae
e e

-- For exanple, if the output device is stopped, the
-- deviceSt opped val ue MAY be included in the job's
-- jmlobSt at eReasonsl1 obj ect.

-- NOTE - When an output device is stopped, the

-- devices usually indicate itsthei+r condition in
human readable formlocally at the device. The
managenent application can obtain nore conplete
device status renotely by querying the appropriate
device M B using the job's devicel ndex
attribute(s), if the agent inplenents such a
device M B-

cancel ed(78), MANDATORY
-- Aclient has canceled the job and Fthe job is
-- either: (1) in the process of being term nated by
-- the server or device or (2) has conpleted

-- term nati ng-thejeb;—eitherbecause-thechient

proecessing-thet+ob. The job's jmlobSt at eReasonsl
obj ect attribute SHOULDshal contain either the
cancel edByUser or cancel edByQper at or val uethe
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e T
AR .
F?ﬁHfH—FH—Ph?—e?He?L?drSﬁ&%e—#?F—Pﬁ?—?&?E—peFFGd
T e

R

aborted(8),
-- The job has been aborted by the system usually
-- while the job was in the processing or
-- processi ngSt opped state.

conpl et ed(9) AL s
-- The job has {(3)—conpleted successfully or with
-- warnings or errors after processingtprinting and
-- all of the nedia have been successfully stacked in
-- the appropriate output bin(s).

R
- - warpbhgs—oer—errors— The job's jnJobSt at eReasonsl
-— obj ect att+ibute SHOULDshalt contain one of:
-— conpl et edSuccessful |y, conpl et edWt hWar ni ngs, or
-~ conpl etedWthErrors val uesthereasens—thatthejob
e e e

}

JmAttri buteTypeTC :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"The type of the attribute which identifies the attribute.

Sonme attributes represent information about a job, such as a
file-name, or a docunent-name, or subm ssion-tine or conplet
time. Oher attributes represent resources required, e.g.,
medi um or a colorant, etc. to process the job before the job
start processing ORto indicate the amount of the resource t
is being consuned while the job is processing, e.g., pages
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conpleted or inpressions conpleted. If both a required and a
consuned val ue of a resource is needed, this specification
assigns two separate attribute enuns in the textual convention.

Most attributes apply to all three configurations covered by
this MB specification (see section 3 on page 14). Those
attribute that apply to a particular configuration are indicated
as 'Configuration n:'.

Conf ormance of Attribute Inplenentation

A very few Seme—attributes are MANDATORY for conformance, and
the rest are OPTI ONALCONDHH-ONALLY-MANDATORY.  An agent SHALL

i nstrunment any MANDATORY attribute. |If the server or device
does not provide access to the informati on about the MANDATORY
attribute, the agent SHALL return the 'unknown' value. For
attri butes represented by a counting integer, the unknown val ue
is (-2) and for attributes represented by an enum the unknown
value is (2), as in the Printer MB[1]. For attributes
represented by an OCTET STRING the unknown value 1s a zero-
I'ength string, unless specified otherw se.

Longer——The MANDATORY attributes are:

j obOmner (2015)

The attri butes not | abel ed as MANDATORY are OPTIONAL. An agent
MAY, but NEED NOT, 1nplenent any OPTI ONAL attri butes.

NOTE - The table of contents lists all the attributes in order
to help see the order of enum assignnents which is the order
that the Get Next operation can be used to get attributes. The
tabl e of contents al so indicates the MANDATORY attri butes as:

( MANDATORY) .

NOTE - The enum assi gnnments are grouped logically wth val ues
assigned in groups of 20, so that additional values nay be
registered in the future and assigned a value that is part of
their Togical grouping.
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Dat at ypes and Attribute Nam ng Conventions

The datatype of each attribute is indicated on the first line(s)
of the description. Sone attributes have several different data
type representations. Wen the data types can be represented in
a single rowin the jmAttri buteTable, the data type nanme i s not

I ncluded as the last part of the nane of the attribute. Wen
the data types cannot be represented by a single rowin the

| MAttri buteTabl e, Eeach such representation is considered a
separate attribute and is assigned a separate nane and enum
value. For these attributes, the nane of the datatype is the

| ast part of the nane of the attribute: Nane, |ndex,

Dat eAndTi ne, Ti neStanp, etc.

NOTE: No attribute name exceeds 31 characters.

Si ngl e-Val ue (Row) Versus Miulti-Value (MIULTI-RON Attributes

Most attributes SHALL have only one row per job. However, a few
attributes can have nultiple values per job or even per
docunent, where each value is a separate rowin the

JmAttri buteTable. Unless indicated with 'MIULTI-RON' in
JmAttri buteTypeTC, an agent SHALL ensure that each attribute
itemoccurs only once in the jmAttri buteTable for a job.
Attributes that are permtted to appear multiple tines in the
JmAttri buteTable for a job are indicated with ' MULTI-RON' in
their specification in the JmAttri buteTypeTC. However, such
"MULTI-ROW attribute itens SHALL not contain duplicates for
"intensive' (as opposed to 'extensive') attributes.

For exanple, a job or docunent(s) may use nultiple PDLs.
However, each distinct docunent For mat Fype attribute

val ue entry—SHALL appear in the jmAttri buteTable only
once for a job since the interpreter |anguage is an
intensive attribute item even though the job has a
nunber of docunents that all use the sanme PDL.

As anot her exanple of an intensive attribute that can
have nultiple entries, if a docunent or job uses
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1082 multiple types of nedia, there SHALL be only one row in
1083 the jmAttri buteTable for each nedia type, not one row
1084 for each docunent that uses that nmediumtype.

1085

1086 On the other hand, if a job contains tw docunents of
1087 the same nane, there can be separate rows for the

1088 docunent Nane attribute itemw th the sane nane, since a
1089 docunent name is an extensive attribute item The

1090 specification indicates that the val ues NEED NOT be

1091 uni que for such 'MJLTI-ROWN attributes’

1092

1093 Val ue Represented As Integer O Cctets

1094

1095 In the followng definitions of the enuns, each description

1096 i ndi cates whether the value of the attribute SHALL be

1097 represented using the jmAttri buteVal ueAsl nteger or the

1098 J MAttri but eVal ueAsCctets objects by the initial tag: 'INTEGER'
1099 or 'OCTETS:', respectively. Sone attributes allow the agent a
1100 choice of either an integer and/or an octets representation,
1101 depending on inplenentation. These attributes are indicated
1102 wth "I NTEGER " and/or 'OCTETS:' tags. A very few attributes
1103 requi reuse both objects at the same tine to represent a pair of
1104 val ues (see nedi unConsunedNane(17165)) —and-so-havebeth-tags.
1105 These attributes are indicated with 'INTEGER ' and/or ' OCTETS:'
1106 tags. See the JmAttributeGoup starting on page 85 for the

1107 descriptions of these objects.

1108

1109 Consunption Attributes

1110

1111 A nunber of attributes record consunption. Such attribute nanmes
1112 end with the word ' Conpleted or 'Consuned . |If the job has not |
1113 yet consuned what that resource Is netering, the agent either:
1114 (1) SHALL return the value 0 or (2) SHALL not add this attribute
1115 to the jmAttri buteTable until the consunption begins. 1In the
1116 interests of brevity, the semantics for 0 is specified once here |
1117 and is not repeated for each xxxxYyyyConpl eted and

1118 xxxxYyyyConsunmed attribute specification.

1119

1120 | ndex Val ue Attributes

1121

1122 A nunber of attributes are indexes in other tables. Such

1123 attribute nanmes end with the word 'Index'. |If the agent does
1124 not (yet) know the index value for a particular index attribute
1125 for a job, the agent either: (1) SHALL return the value 0 or (2)
1126 SHALL not add this attribute to the jmAttri buteTable until the
1127 index value is knowmn. In the interests of brevity, the

1128 semantics for O is specified once here and is not repeated for |
1129 each index attribute specification.

1130
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1131 R e e
1132
1133 T
1134 R e e i e R
1135 : : , , ——
1136 ete—
1137
1138 B = N
1139
1140 The standard attri bute types defined so far are:"
1141
1142 -- This is a type 2 enuneration. See Section 7.1 on page 21.
1143 SYNTAX | NTEGER ({

-- JmAttri but eTypel ndex Dat at ype

-- Description - including ' OCTETS:' or '"INTEGER ' to

-- specify whether the value SHALL be represented in the

-- JmAttri buteVal ueAsCctets or the jmAttri but eVal ueAsl nt eger
-- object, or both, respectively.

ot her (1), -- Integer32(-2..2147483647)
| -- AND/ OR
-- OCTET STRI NG SI ZE(O..63))
| -- INTEGER. and/or OCTETS: An attribute that is not iIn
-- the list and/or that has not been approved and registered
-- with I ANA

unknown( 2), -- Integer32(-2..2147483647)
R

-- OCTET STRINGE SI ZE(0..63))
-- INTEGER: or COCTETS: An attribute whose senantics are
-- not known to the agent.

- -+
-- Job State attributes

-- The following attributes specify the state of a job.
- -+
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] obSt at eReasons2( 36), -- JmlobSt at eReasons2TC (pg 64)
-- | NTEGERSSFEFS:  Additional information about the job's
-- current state that augnents the j mlobSt at e/febState
-- oObjecttiattribute. See the description under the
-- FJmlobSt at eReasons1TC t ext ual - convent i onatt+ibute on page

60.
his | bi lof i nition. . .
| obSt at eReasons3(47), -- JmlobSt at eReasons3TC (pg 70)

-- | NTEGERSSFEFS:  Additional information about the job's

-- current state that augnments the j mlobSt at e/HebState

-- oObjecttfattribute. See the description under

-- FJmlobSt at eReasons1TC t ext ual - convent i onatt++bute— on
page 60.

] obSt at eReasons4(58), -- JmJobSt at eReasons4TC (pg 70)
-- | NTEGERSSFEFS:  Additional information about the job's
-- current state that augnents the j mlobSt at e/HebState
-- oObjecttfattribute. See the description under
-- FJmlobSt at eReasons1TC t ext ual - convent i onatt++bute— on
page 60.

devi ceAl ert Code( 619), -- PrtAlertCodeTC (Printer-M B)
-- INTEGER  The device alert code when the job is stopped
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-- because the device needs attention, i.e., needs human

-- intervention. Wen the device is a printer, this device
-- alert code SHALL be the printer alert code defined by the
-- Printer MB[1] using the PrtAl ertCodeTC textua

-- convention or equival ent.

processi ngMessage( 741) , -- OCTET STRINE SI ZE(O0..63))
-- OCTETS: MULTI-ROW A coded character set nessage that
-- is generated during the processing of the job as a sinple
-- formof processing log to show progress and any probl ens.

-- There is no restriction on the sanme nessage in nmultiple
-- rows.

O O A A A SRS S
-- Job ldentification attri butes

-- The following attributes hel p an end user, a system
-- operator, or an accounting programidentify a job.
T o S o o o e o o o S T o T B o o o o

] obOmner (2015), -- OCTET STRI NE SI ZE(O. . 63))
-- ( MANDATCRY)
-- OCTETS: The coded character set nanme of the user that
-- submtted the job. The nmethod of assigning this user
-- name wll be systemand/or site specific but the nethod
-- nust insure that the nane is unique to the network that
-- is visible to the client and target device.

-- This value SHOULD be the authenticated nane of the user
-- submtting the job.

-- In order to assist users to find their jobs for job

-- subm ssion protocols that don't supply a

-- jmlobSubm ssionl D, the agent SHOULD mai ntain the jobOmer
-- attribute for the time specified by the

-- jmGeneral JobPersi stence object, rather than the (shorter)
-- JjmGeneral Attri but ePersi stence object.

] obAccount Nane(2116), -- OCTET STRINE SI ZE(O. . 63))
-- OCTETS: Arbitrary binary information which MAY be coded
-- character set data or encrypted data supplied by the
-- submtting user for use by accounting services to
-- allocate or categorize charges for services provided,
-- such as a customer account narne.

-- NOTE: This attribute NEED NOT be printable characters.

Bergman, Hastings, |saacson, Lewis [Page 42]




Job Monitoring M1B, V0.82 June 9, 1997

server Assi gnedJobNane(2212), -- OCTET STRINE SI ZE(O0..63))
-- OCTETS: Configuration 3 only: The human readable string
-- nanme of the job as assigned by the server that submtted
-- the job to the device that the agent in instrunmenting
-- with this MB

-- NOTE - This attribute is intended for enabling a user to
-- find his/her job that a server submtted to a device

-- after the user submtted the job to the server when the
-- jmJobSubm ssi onl D&seup is not supported by the job

-- subm ssi on protocol +rplenrented.

j obNane(2313), -- OCTET STRI NG SI ZE(O..63))
-- OCTETS: The human readable string name of the job as
-- assigned by the submtting user to help the user
-- distinguish between his/her various jobs. This nanme does
-- not need to be unique.

-- This attribute is intended for enabling a user or the

-- user's application to convey a job nane that MAY be

-- printed on a start sheet, returned in a query result, or
-- used in notification or |ogging nessages.

-- In order to assist users to find their jobs for job

-- subm ssion protocols that don't supply a

-- jmlobSubm ssionl D, the agent SHOULD mai ntain the jobNane
-- attribute for the tinme specified by the

-- jmGeneral JobPersi stence object, rather than the (shorter)
-- JjmGeneral Attri but ePersi stence object.

-- If this attribute is not specified when the job is

-- submtted, no job name is assuned, but inplenentation
-- specific defaults are all owed, such as the value of the
-- docunmentNanme attribute of reseoureceittemof—the first

-- docunent in the job or the fileNanme attribute resourece
-- ttemof the first docunent in the job.

-- The jobNanme attribute is distinguished fromthe

-- jobComment attribute, in that the jobNane attribute is
-- intended to permt the submtting user to distinguish
-- between different jobs that he/she has submtted. The
-- jobComment attribute is intended to be free form

-- additional information that a user mght wish to use to
-- comunicate with hinself/herself, such as a rem nder of
-- what to do with the results or to indicate a different
-- set of input paranmeters were tried in several different
-- job subm ssions.

| obSer vi ceTypes(2414), -- JmlobServi ceTypesTC (pg 59)

Bergman, Hastings, |saacson, Lewis [Page 43]



Job Monitoring M1B, V0.82 June 9, 1997

-- INTEGER: Specifies the type(s) of service to which the
-- job has been submtted (print, fax, scan, etc.). The

-- service type is bit encoded with each job service type so
-- that nore general and arbitrary services can be created,
-- such as services with nore than one destination type, or
-- ones with only a source or only a destination. For

-- exanple, a job service mght scan, faxQut, and print a

-- single job. In this case, three bits would be set in the
-- jobServiceTypes attribute, corresponding to the

-- hexadeci mal val ues: 0x8 + 0x20 + 0Ox4, respectively,

-- yielding: 0x2C.

-- Wether this attribute is set froma job attribute

-- supplied by the job subm ssion client or is set by the
-- recipient job subm ssion server or device depends on the
-- job subm ssion protocol. This attribute SHALL be

-- inplemented if the server or device has other types in
-- addition to or instead of printing.

-- One of the purposes of this attribute is to permt a

-- requester to filter out jobs that are not of interest.

-- For exanmple, a printer operator may only be interested in
-- jobs that include printing. That is why this attribute
-- isin the job identification category.

] obSour ceChannel | ndex( 254%), -- Integer32(0..2147483647)
-- INTEGER: The index of the row in the associated Printer
-- MB[1] of the channel which is the source of the print
-- job.
-- NOTE - the Job Monitoring MB points to the Channel row
-- inthe Printer MB[1], so there is no need for a port
-- attribute in the Job Monitoring MB, since the PWGis
-- adding a prtChannel I nformati on object to the Channel
-- table of the draft Printer MB.

j obSour cePl at f or mlype(2618) , -- JmlobSour cePl at f or nTypeTC
-- (pg 26)

-- INTEGER  The source platformtype of the i mredi ate
-- upstream submtter that submtted the job to the server
-- (configuration 2) or device (configuration 1 and 3) that
-- the agent is instrunenting. For configuration 1, this is
-- the type of the client that submtted the job to the
-- device; for configuration 2, this is the type of the
-- client that submtted the job to the server; and for
-- configuration 3, this is the type of the server that
-- submtted the job to the device.

subm tti ngServer Nane(2749), -- OCTET STRI NE SI ZE(O. . 63))
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-- OCTETS: For configuration 3 only: The admnistrative
-- nanme of the server that submtted the job to the device.

subm tti ngAppl i cati onNane(2828) -- OCTET STRI NE SI ZE(O. . 63))

’ -- OCTETS: The nane of the client application (not the
-- server in configuration 3) that submtted the job to the
-- server or device.

j obOri gi nati ngHost (29), -- OCTET STRI NE SI ZE(O. . 63))
-- OCTETS: The nane of the client host (not the server host
-- nanme in configuration 3) that submtted the job to the
-- server or device.

devi ceNaneRequest ed(302%) , -- OCTET STRINGE SI ZE(O. . 63))
-- OCTETS: The admnistratively defined coded character set
-- nanme of the target device requested by the submtting
-- user. For configuration 1, its value corresponds to the
-- Printer MB[1]: prtGeneral PrinterNanme object (added to
-- the draft Printer MB) for printers. For configuration 2
-- and 3, its value is the nane of the | ogical or physical
-- device that the user supplied to indicate to the server
-- on which device(s) they wanted the job to be processed.

gueueNanmeRequest ed( 3122), -- OCTET STRINGE SI ZE(O. . 63))
-- OCTETS: The admnistratively defined coded character set
-- nanme of the target queue requested by the submtting
-- user. For configuration 1, its value corresponds to the
-- queue in the device that the agent is instrunenting. For
-- configuration 2 and 3, its value is the nane of the queue
-- that the user supplied to indicate to the server on which
-- device(s) they wanted the job to be processed.

-- NOTE - typically an inplenentati on SHOULD support either
-- the devi ceNaneRequest ed or queueNaneRequested attri bute,
-- but not both.

physi cal Devi cetndex(3223), -- hrDevicel ndex (see HR M B)
-- AND/ OR
-- OCTET STRINGE SI ZE(0..63))
-- INTEGER  MJULTI-ROW The index of the physical device
-- MB instance requested/ used, such as the Printer MB[1].
-- This value is an hrDevicel ndex value. See the Host
-- Resources M B[ 6].
-- AND/ OR
-- OCTETS: MULTI-ROW The nane of the physical device to
-- which the job is assigned.

phf‘Si cal Dewvi ee|&|apm%_, -_ %FET%IRI—N%—ZE%@—@%%— :
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— OCFEFS—MJILH—RON—Thename—of the physical—deviceto ‘
—_— e

nunber O Docunent s(3325), -- Integer32(0..2147483647) |
-- INTEGER  The nunber of docunents in this job. |If this
-- attribute is not present, the nunmber of docunments SHALL
-- be 1.

fil eName(3426), -- OCTET STRI NGE SI ZE(0. . 63)) |
-- OCTETS: MJULTI - RON The coded character set file nane of
-- the docunment.

-- There is no restriction on the sane file nane in multiple

- - TOWs.

docunent Nane( 352%) , -- OCTET STRI NE SI ZE(O. . 63))
-- OCTETS: MJULTI-ROW The coded character set nane of the
-- docunent.

-- There is no restriction on the sane docunent nane in
-- multiple rows.

j obConmrent ( 3628), -- OCTET STRI NG SI ZE(O..63)) |
-- OCTETS: An arbitrary human-readabl e coded character text
-- string supplied by the submtting user or the job
-- submtting application programfor any purpose. For
-- exanple, a user mght indicate what he/she is going to do
-- wth the printed output or the job submtting application
-- program m ght indicate how the docunent was produced.

-- The jobComment attribute is not intended to be a nane;
-- see the jobNane attribute.

docunent For mat | ndex(3729), -- Integer32(0..2147483647)
-- INTEGER. MJULTI-RON The index in the
-- prtinterpreterTabl e interpreter—tanguagefamtyindex—in
-- the Printer MB[1l] of the page description | anguage (PDL)
-- or control language interpreter .
-- objeet—that this job requires/uses. A docunent or a job
-- MAY use nore than one PDL or control | anguage.

-- NOTE - As with all intensive attribute itens where
-- multiple rows are all owed, there SHALL be only one
-- distinct row for each distinct interpreterPbBL; there
-- SHALL be no duplicates.

-- NOTE - This attribute type is intended to be used with an

-- agent that inplenments the Printer M B and SHALL not be
-- used if the agent does not inplenent the Printer MB
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-- Such ans agent SHALL use the docunent Format Fype attribute
i nst ead.

docunent For mat Fype( 3830), -- PrtinterpreterLangFam | yTC

-- AND/ OR
-- OCTET STRI NG SI ZE(O..63))

-- INTEGER. MJULTI-RON The interpreter |anguage famly

-- corresponding to the Printer M B[ 1]

-- prtinterpreterLangFam |y object, that this job

-- requires/uses. A docunent or a job MAY use nore than one

-- PDL or control | anguage.

-- NOTE - This attribute is represented by a type 2 enum
-- defined in the draft Printer MB[1], but is not in RFC
-- 1759.

-- AND/ OR

-- OCTETS: MULTI-ROW The docunent format registered as a
-- MM type, i.e., the nane of the M ME type.

-- NOTE - IPP[3] uses MM type keywords to identify
-- docunent fornmats.

- -+
-- Job Paraneter attri butes

-- The following attributes represent input paraneters

-- supplied by the submtting client in the job subm ssion

-- protocol .

T S o o o e o S o S o o S T o o I o o o o o S

jobPriority(503%), -- Integer32(1..100)
-- INTEGER: The priority for scheduling the job. It is used
-- by servers and devices that enploy a priority-based
-- scheduling al gorithm

-- A higher value specifies a higher priority. The value 1
-- is defined to indicate the | owest possible priority (a
-- job which a priority-based scheduling al gorithm SHALL

-- pass over in favor of higher priority jobs). The val ue
-- 100 is defined to indicate the highest possible priority.
-- Priority is expected to be evenly or 'normally’

-- distributed across this range. The mappi ng of vendor -

-- defined priority over this range is inplenentation-

-- specific.

| obProcessAft er Dat eAndTi me(5132 -- Dat eAndTi me (SNWPv2-TC)
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si des(5536), -- Integer32(-2..1)
-- INTEGER  MJULTI-ROW The nunber of sides that any
-- docunent in this job requires/used.

finishing(563%), -- JnFini shingTC (pg 27)
-- INTEGER. MJULTI-RON Type of finishing that any docunent
-- in this job requires/used.

- -+
-- Image Quality attributes (requested and consuned)

-- For devices that can vary the inmage quality.
- -+

print QualityRequested(7038), -- JnPrintQualityTC (pg 28)
-- INTEGER. MJULTI-RON The print quality selection
-- requested for docunment in the job for printers that allow
-- quality differentiation

printQualityUsed(7139), -- JnPrintQualityTC (pg 28)
-- INTEGER  MJULTI-ROW The print quality sel ection
-- actually used by docunents in the job for printers that
-- allowquality differentiation.

print er Resol uti onRequested(72), -- JnPrinterResol uti onTC
-- (pg 29)
-- | NTEGER: MJULTI - RON The print quality selection
-- requested for docunent in the job for printers that allow
-- quality differentiation.

printerResol uti onUsed(73), -- JnPrinterResol utionTC
-- (P9 29)
-- INTEGER MJULTI-ROW The print quality sel ection
-- actually used by docunents in the job for printers that
-- allowquality differentiation.

t oner EcononyRequest ed( 74490) , -- Jmloner EcononyTC (pg 30)
-- INTEGER  MJULTI-ROW The print quality sel ection
-- requested for docunents in the job for printers that
-- allow toner quality differentiation.

t oner EcononyUsed( 7541) , -- Jmloner EcononyTC (pg 30)
-- INTEGER. MJULTI-RON The print quality selection
-- actually used by docunents in the job for printers that
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-- allow toner quality differentiation.

t oner Densi t yRequest ed( 7642) , -- Integer32(1..20)
-- INTEGER  MJULTI-ROW The toner density requested for
-- docunents in this job for devices that can vary toner
-- density levels. Level 1 is the |owest density and | evel
-- 20 is the highest density level. Devices wth a smaller
-- range, SHALL map the 1-20 range evenly onto the
-- inplemented range.

t oner Densi t yUsed(7743), -- Integer32(1..20)
-- INTEGER  MJULTI-ROW The toner density used by docunents
-- inthis job for devices that can vary toner density
-- levels. Level 1 is the |owest density and level 20 is

-- the highest density level. Devices wth a smaller range,
-- SHALL map the 1-20 range evenly onto the inplenented
-- range.

- -+
-- Job Progress attributes (requested and consuned)

-- Pairs of these attributes can be used by nonitoring
-- applications to show 'thernonmeters' of progress to users.
- -+

j obCopi esRequest ed(9044) , -- Integer32(-2..2147483647)
-- INTEGER: The nunber of copies of the entire job that are
-- to be produced.

] obCopi esConpl et ed( 9145) , -- Integer32(-2..2147483647)
-- INTEGER: The nunber of copies of the entire job that
-- have been conpleted so far.

docunent Copi esRequest ed( 9246) , -- Integer32(-2..2147483647)
-- INTEGER The total count of the nunber of docunent
-- copies requested. |If there are docunents A B, and C,

-- and docunent B is specified to produce 4 copies, the
-- nunber of docunent copies requested is 6 for the job.

-- This attribute SHALL be used only when a job has nmultiple
-- docunents. The jobCopi esRequested attri bute SHALL be
-- used when the job has only one docunent.

docunent Copi esConpl et ed( 934%) , -- Integer32(-2..2147483647)
-- INTEGER  The total count of the nunber of docunent
-- copies conpleted so far for the job as a whole. |If there

-- are docunents A, B, and C, and docunent B is specified to
-- produce 4 copies, the nunber of docunent copies starts a
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-- 0 and runs up to 6 for the job as the job processes.

- This attribute SHALL be used only when a job has nultiple
docunents. The | obCopi esConpl eted attri bute SHALL be
used when the job has only one docunent.

f
i

R R T S e
e

] obKQct et sTransf erred(9449), -- Integer32(-2..2147483647)
-- INTEGER: The nunber of K (1024) octets transferred to
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-- the server or device that the agent is instrunmenting.

-- This count is independent of the nunber of copies of the
-- job or docunents that wll be produced, but is just a

-- measure of the nunber of bytes transferred to the server
-- or device.

-- The agent SHALL round the actual nunmber of octets

-- transferredeenpleted up to the next higher K Thus O

-- octets SHALL bets represented as 0, 1-10243 octetsy- SHALL
-- BEFs represented as 1, 10254-2048% SHALL beis 2, etc.

-- When the job conpletes, the values of the

-- ] mlobKCct et sRequest ed obj ect and the

-- JobKCctetsTransferred attributes SHALL be equal .

-- NOTE - The jobKCctetsTransferred can be used in the
-- nunerator with the j mobKQOct et sRequest ed obj ect att+ibute
-- in the denomnator in order to produce a "thernoneter"
-- that indicates the progress of the job for agents that do
not i npl enent Fastrurent the
] mobKCct et sProcessedCoenpleted obj ect att+ibute.

~— INFEGER—The—nunber—of K (1024)—octets—currently
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e 2 L o L S O
-- Inpression attributes

-- For a print job, an inpression is the marking of the

-- entire side of a sheet. Two-sided processing involves two

-- inpressions per sheet. Two-up is the placenent of two

-- logical pages on one side of a sheet and so is still a

-- single inpression. See also j mlobl npressi onsRequested and

-- j mJobl npressi onsConpl et ed objects in the jmlobTabl e on page
-- 85.

- -+

i npr essi onsSpool ed(1105%), -- Integer32(-2..2147483647)
-- INTEGER  The nunber of inpressions spooled to the server
-- or device for the job so far.

i npressi onsSent ToDevi ce(11152), -- Integer32(-2..2147483647)
-- INTEGER: The nunber of inpressions sent to the device
-- for the job so far.

i npressionsinterpreted(11253), -- Integer32(-2..2147483647)
-- INTEGER: The nunber of inpressions interpreted for the
-- job so far.

i mpr essi onsRequest ed(54), —_— e e
_ e e el
—_— e

e a= B —_ e e
_— e e e L L
Y o] : hic ol o nting t)

i npressi onsConpl et edCurrent Copy(11356 -- Integer32(-2.
-- 2147483647)
-- INTEGER  The nunber of inpressions conpleted by the
-- device for the current copy of the current docunent so
-- far. For printing, the inpressions conpleted includes
-- interpreting, marking, and stacking the output. For
-- other types of job services, the nunber of inpressions
-- conpl eted includes the nunber of inpressions processed.
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-- This value SHALL be reset to 0 for each docunent in the
-- job and for each docunent copy.

ful | Col orl npressi onsConpl et ed(114), -- Integer32(-2.
-- 2147483647)

-- INTEGER  The nunber of full color inpressions conpleted
-- by the device for this job so far. For printing, the
-- inpressions conpleted includes interpreting, marking, and
-- stacking the output. For other types of job services,
-- the nunber of inpressions conpleted includes the nunber
-- of inpressions processed. Full color inpressions are
-- typically defined as those requiring 3 or nore col orants,
-- but this MAY vary by inplenentation

hi ghl i ght Col or | npressi onsConpl eted(115), -- [Integer32(-2.
--  2147483647)
-- INTEGER  The nunber of highlight color inpressions
-- conpleted by the device for this job so far. For
-- printing, the inpressions conpleted includes
-- interpreting, marking, and stacking the output. For
-- other types of job services, the nunber of inpressions
-- conpl eted includes the nunber of inpressions processed.
-- Highlight color inpressions are typically defined as
-- those requiring black plus one other colorant, but this
-- MAY vary by inplenentation.

- -+
-- Page attributes

-- A page is a logical page. Nunber up can inpose nore than

-- one page on a single side of a sheet. Two-up is the

-- placenent of two | ogical pages on one side of a sheet so

-- that each side counts as two pages.

- -+

pagesRequest ed( 1305%), -- Integer32(-2..2147483647)
-- INTEGER  The nunber of | ogical pages requested by the
-- job to be processed.

pagesConpl et ed( 13158), -- Integer32(-2..2147483647)
-- INTEGER  The tetal—nunber of |ogical pages conpleted for
-- this job so far.

pagesConpl et edCurrent Copy(13259 -- Integer32(-2..2147483647)

-- INTEGER  The nunber of | ogical pages conpleted for the
-- current copy of the docunent so far. This value SHALL be
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-- reset to 0 for each docunent in the job and for each
-- docunent copy.

- -+
-- Sheet attributes

-- The sheet is a single piece of a nmedium whether printing
-- on one or both sides.
- -+

sheet sRequest ed( 15069), -- Integer32(-2..2147483647)
-- INTEGER  The tetal—nunber of nedi um sheets requested to
-- be processed for this job.

sheet sConpl et ed( 15164%), -- Integer32(-2..2147483647)
-- INTEGER  The tetal—nunber of nedi um sheets that have
-- conpl eted marking and stacking for the entire job so far
-- whet her those sheets have been processed on one side or

-- on both.
sheet sConpl et edCurrent Copy(15262 -- Integer32(-2..2147483647)
)
-- INTEGER  The nunber of nedi um sheets that have conpl eted
-- marking and stacking for the current copy of a docunent
-- in the job so far whether those sheets have been
-- processed on one side or on both.
-- The value of this attribute SHALL be reset to 0 as each
-- docunent in the job starts being processed and for each
-- docunent copy as it starts being processed.
- -+
-- Resources attributes (requested and consuned)
-- Pairs of these attributes can be used by nonitoring
-- applications to show 'thernoneters' of usage to users.
- -+
medi unRequest edFype(17063), -- Jmvedi umlypeTC (pg 30)

-- AND/ OR
-- OCTET STRI NG SI ZE(O..63))
-- | NTEGERGCTETS:  MULTI-RON  The type ef—the-nediumthat

I =

-- AND/ OR

-- OCTETS: the nane of the nmediumthat is required by the
] ob.
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medi unmConsunediNare( 17165) -- OCTET STRINE SI ZE(O0..63))
-- AND

-- Integer32(-2..2147483647)
-- OCTETS: MULLTI-ROWN The nane of the medi um
-- AND
-- INTEGER: the nunber of sheets that have been consuned so
-- far whether those sheets have been processed on one side
-- or on both. This attribute SHALL have both val ues.

col or ant Request edtndex(17266), -- Integer32(0..2147483647)
-- AND/ OR
-- OCTET STRI NG SI ZE(O..63))
-- INTEGER: MJULTI-RON The index (prtNhrkerCDIorantIndex)
-- in the Printer MB[1l] efthe ecolorant requested-
-- AND/ OR
-- OCTETS: the nane of the col orant requested.

col or ant Consunedindex(17368), -- Integer32(0..2147483647)
-- AND/ OR
-- OCTET STRI NGE SI ZE(O..63))
-- INTEGER. MJULTI-RON The index (prtMarker Col or ant | ndex)
-- in the Printer MB[1l] ef the colorantconsured-

-- AND/ OR
-- OCTETS: the nane of the col orant consuned.

- -+
-- Time attributes (set by server or device)

-- This section of attributes are ones that are set by the

-- server or device that accepts jobs. Two forns of tine are

-- provided. Each formis represented in a separate attribute.
-- See section 4.2 on page 18 and section 4.3 on page 19 for the
-- conformance requirenments for agents and nonitoring

-- applications, respectively. The two forns are:

-- DateAndTine is an 8 or 11 octet binary encoded year,

-- nonth, day, hour, mnute, second, deci-second with
-- optional offset from UTC. See SNWPv2-TC.
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-- NOTE: DateAndTinme is not printable characters; it is
-- binary.

-- JnTimeStanpTC is the tinme of day neasured in the nunber of
-- seconds since the systemwas booted. See page 26.
- -+

] obSubm ssi onToSer ver BateArdTim -- Jnili neSt anpTC (pg 26)
e(19070), -- AND/ OR
-- Dat eAndTi me ( SNMPv2- TC)
-- INTEGER Configuration 2 and 3: The tine
-- AND/ OR
-- OCTETS: tConfiguration2-and-3—The date and tinme that
-- the job was submtted to the server.

] obSubm ssi onToDevi ceBateArdTim -- Jnili neSt anpTC (pg 26)
e(1917%), -- AND/ OR
-- Dat eAndTi me ( SNMPv2-TC)
-- INTEGER Configuration 1 and 3: The tine
-- AND/ OR
-- OCTETS: tConfiguration—21-and-3—The date and tinme that
-- the job was submtted to the device.

ti meSi nceJobWasSubm tt edToDevi ce(192), -- Integer32(0..
-- 2147483647)
-- INTEGER The tinme in seconds since the job was submtted
-- to the device.

 obSubmi_ss] - 72} e og

j obSt art edBei ngHel dTi neSt anp( 193743 -- JnTi neSt anpTC (pg 26)

),
-- INTEGER: The time that the job started being held, i.e.,
-- the tine that the job entered the pendi ngHrel d state nost
-- recently. |If the job has never entered the pendi ngHrel d
-- state, then the value SHALL be O or the attribute SHALL
-- not be present in the table.

j obSt art edPr ocessi ngbateAnrdTinme -- Jnili neSt anpTC (pg 26)
(19474) , -- AND/ OR
-- Dat eAndTi me ( SNMPv2-TC)
-- INTEGER  The tine
-- AND/ OR
-- OCTETS: t¥he date and tine that the job started
-- processing.

ti meSi nceStartedProcessi ng(195), -- Integer32(-2..2147483647)
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-- INTEGER The tinme in mlliseconds since the job started
-- processing.

WS%MPW oS I l.IJmIF%SP&“pI@Ppg—}l A4

] obConpl et edBateAnrdTi me(19646), -- Jmli meStanpTC (pg 26)
-- AND/ OR
-- Dat eAndTi ne ( SNMPv2-TC)
-- INTEGER  The tine
-- AND/ OR
-- OCTETS: t¥he date and tinme that the job conpleted
-- processing and the nediumis conpletely stacked in the
-- output bin, i.e., when the job entered the conpl eted,
-- cancel ed, or aborted —state.

ol | T 77y o . E ;
_— e e e
— e e e e
Rl e s e

ti meSi nceConpl et ed(197), -- Integer32(-2..2147483647)
-- INTEGER The tinme in mlliseconds since the job
-- conpl eted processing and the nmedi umwas conpletely
-- stacked in the output bin, i.e., since the job entered
-- the conpleted, canceled, or aborted state.

] obPr ocessi ngCPUTI ne(198%8) -- Integer32(-2..2147483647)
-- INTEGER  The anobunt of CPU tine that the job has been
-- processing in seconds, i.e., in the processing job state.

-- If the device stops and/or the job enters the

-- processingSt opped st at enreeds—attentien, that el apsed tine
-- SHALL not be included. |In other words, the

-- j obProcessi ngCPUTI ne val ue SHOULD be rel atively

-- repeatable when the sane job is submtted again.

1144 }

1145

1146

1147

1148

1149 JmlobServi ceTypesTC :: = TEXTUAL- CONVENTI ON

1150 STATUS current

1151 DESCRI PTI ON

1152 "Specifies the type(s) of service to which the job has been

1153 submtted (print, fax, scan, etc.). The service type is

1154 represented as an enumthat is bit encoded wth each job service
1155 type so that nore general and arbitrary services can be created,

Bergman, Hastings, |saacson, Lewis [Page 58]




1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
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1196
1197
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1203
1204
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such as services with nore than one destination type,
with only a source or only a destination.

service m ght scan, faxQut,
case, three bits would be set

correspondi ng to the hexadeci mal

respectively, yielding: 0x2C

val ues:

June 9, 1997

or ones
For exanpl e,
and print a single job.
in the jobServiceTypes attri bute,
0x8 + 0x20 + 0x4,

a job

In this

Whet her this attribute is set froma job attribute supplied by

the job subm ssion client or

is set by the recipient job

subm ssion server or device depends on the job subm ssion

protocol. Wth either

i npl ement ati on,

the agent SHALL return a

non-zero value for this attribute indicating the type of the

j ob.

One of the purposes of this attribute is to permt a requester

to filter out jobs that are not of

printer operator
printing. That
identification category.

i nterest.
MAY only be interested in jobs that
is why the attribute is in the job

The foll owm ng service conponent types are defined (in
hexadeci mal ) and are assigned a separate bit value for

the jobServiceTypes attribute:

Ox1
pr oducti on

0x2
producti on

0x4
pr oducti on

0x8
producti on

0x10
pr oducti on

0x20
producti on

ot her
The job contai ns sone docunent
not one of the identified types.
unknown
The job contai ns sonme docunent
type is unknown to the agent.
print
The job contains sonme docunent
specify printing
scan
The job contai ns sonme docunent
speci fy scanni ng
faxln
The job contai ns sonme docunent
specify receive fax
f axQut
The job contai ns sonme docunent
speci fy sendi ng fax
getFile
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nstructions

nstructions

nstructions

nstructions
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1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222

1223
1224
1225

1226

1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
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The job contains sone docunent producti
specify accessing files or docunents

putFile 0x80
The job contains sone docunent producti
specify storing files or docunents

mai | Li st 0x100
The job contains sone docunent producti
specify distribution of docunents using
system

These bit definitions are the equival ent of
t hat conbi nati ons of them MAY be used toget

on page 21."

SYNTAX | NTEGER( Q. . 2147483647) -- 31
JmJobSt at eReasons1TC : : = TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON

"This textual -convention is used with t
obj ect attribute to provides additional

on instructions that

on instructions that

on instructions that
an el ectroni c nuai

a type 2 enum except
her. See section 7.1.2

bits, all but sign bit

he j mlobSt at eReasons1
i nformation regarding the

j MobSt at e/j-obState object val ues/att+i-bute. —The
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The foll ow ng standard val ues are defined (in hexadecimal) as
powers of two, since nmultiple values MAY be used at the sane
tinme.

NOTE - The Job Monitoring M B contains a superset of the | PP
val ues[ 3] for the PP "job-state-reasons’ attribute, since the
Job Monitoring MB is intended to cover other job subm ssion
protocols as well. Also sone of the nanes of the reasons have
been changed from "printer” to "device , since the Job
Monitoring MB is intended to cover additional types of devices,

i ncl udi ng 1 nput devices, such as scanners. =

NOTE - For easy of understanding the order of the reasons is
presented in the order in which the reason is nost Tikely to
occur.

ot her Ox1
The job state reason is not one of the standardized or
regi stered reasons.

unknown 0x2
The job state reason is not known to the agent or is
i ndet erm nent .

| obl ncom ngdecurentsNeeded 0x4
The Job has been accepted by the server or device, but the
server or device Is iaAthe held state because the server—or
devi-ce—+sexpect ed—wait+nrg—for (1) additional operations to

finish creating the job and/or (2) Is accessing/accepting
docunent dat athejeb-sfitestostart—andloer—fit+nish-bethg
R e e

| obQut goi ng 0x8
Confirguration 2 only: The server 1s transmtting the job to the
devi ce.

j obHol dSpeci f i edSet- 0x108
The [

val ue of the job's jobHol d(52) attribute
(see page 48) is TRUE, either set when the job was created or
subsequently by an explicit nodify job operation. The job SHALL
NOT be a candidate for processing until this reason is renoved
and there are no other reasons to hold the job.

j obHol duUnt i | Speci fi ed 0x2040000
The val ue of the job's jobHol duntil (5333) (see page 48)

attribute specifies a tine period
pertoed-that is still in the future, either set when the job was
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created or subsequently by an explicit nodify job operation.
The job SHALL NOT be a candidate for processing until this
reason 1s renoved and there are no other reasons to hold the
[ e e e e
e e e e I e e

] obProcessAfterSpecified 0x4016

The val ue of the job's jobProcessAfterDateAndTi ne(5132) (see
page 48) attribute specifies a tine

that is still in the future,
ei ther set when the job was created or subsequently by an
explicit nodify job operation. The job SHALL NOT be a candi date

for processing until this reason is renobved and there are no
ot her reasons to hold the job.

regui+edRr esour cesAr eNot Net-Ready 0x8020
' s Aat | east one of the
resources needed by the job, such as nedia, fonts, resource
objects, etc., is not ready on any of the physical devices for
which the job is a candidate. This condition MAY be detected
when the job is accepted, or subsequently while the job is
pendi ng or processing, depending on inplenentation.

devi ceSt oppedPart |y 0x100
One or nore, but not all, of the devices to which the job is
assigned are stopped. [If all of the devices are stopped (or the

only device is stopped), the deviceStopped reason SHALL be used.

devi ceSt opped 0x200
The device(s) to which the Jjob 1s assigned is (are all) stopped.

] ObPrinting 0x400
The output device 1S marking nedia. This attribute is useful for

servers and out put devices which spend a great deal of tine
processi ng when no marking i s happening and then want to show
that nmarking i s now happeni ng.

| obCeancel edByUser 0x800266
The job is—inthecanceled—state—having—wasbeen cancel ed by
the user, i.e., by a user whose nane is the sane as the val ue of
t he job's ] obOwner attribute.

| obCeancel edByQper at or 0x100040606
The job wasis—nthe—canceled statehavingbeen canceled by the
operator, i.e., by a user whose nane is different than the val ue

of the job's ] obOwner attribute.
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abort edBySystem 0x2000866
The job wasis—in-the—canceled;—statehavingbeen aborted by the
system NOTE - this reason is needed only when the job is not
pl aced in the aborted job state.

jobConpl et edSsuccessful | yConpletien  0x400040
The job Fs—in-the conpleted state havingconpl eted successfully.

| obCeonpl et edW t hV\ar ni ngs 0x800086
The job is—inthecanceledor—conpleted—states—having—conpl eted
wi t h war ni ngs.

| obCeonpl et edW t hErrors 0x100001006
The job is—in-the canceled or conpleled states-having-conpleted
with errors (and possi bly warnings too).

The follow ng additional job state reasons have been added to

to-represent job states that are in | SO DPA[ 2] and other job
subm ssi on protocol s:

] obPaused 0x200008666
The job has been indefinitely suspended by a client issuing an
operation to suspend the job so that other jobs may proceed
usi ng the sane devices. The client MAY issue an operation to
resune the paused job at any tine, in which case the agent SHALL

renove the jobPaused values fromthe job's j mlobSt at eReasonsl
obj ect and the

job is eventually resuned at or near the
poi nt where the job was paused.

j obl nterrupted 0x40000100606
The job has been interrupted while processing by a client
i ssuing an operation that specifies another job to be run
instead of the current job. The server or device wll
automatically resunme the interrupted job when the interrupting
j ob conpl et es.

| obRet ai ned 0x8000020006
The job is being retained by the server or device with all of
the job's docunent data (and subm tted resources, such as fonts,
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| ogos, and fornms, if any). Thus a client could issue an
operation to resubmt the job (or a copy of the job). after

— When a client could no | onger resubmt the job,
such as after the docunent data has been di scarded, the agent
SHALL renove the jobRetained value fromthe j mJobSt at eReasonsl
obj ect .

These bit definitions are the equivalent of a type 2 enum except
t hat conbi nati ons of bitsthem my be used together. See section
7.1.2 on page 21. The remaining bits are reserved for future

st andardi zati on and/or registration.”

SYNTAX | NTEGER(O. . 2147483647) -- 31 bits, all but sign bit
JmJobSt at eReasons2TC : : = TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON

"This textual -convention is used with the jobStateReasons2
attribute to provides additional information regarding the
] mMlobSt at e/jebState obj ect fattribute. See the description under
JmJobSt at eReasons1TC on page 60.

The followi ng standard val ues are defined (in hexadeci mal) as
powers of two, since multiple values nay be used at the sane
time:

cascaded Ox1

Arter—nthe out bound gateway has transm tted retrieves—all of the

job's job and docunment attributes and data to another spooling
system —i : : : .

—_— s e
T Fas d Ris. i I I . ol .
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: o : :
“*%h—?hfS—feb‘S%a%e‘fefseﬂ—“hfeh—FGLLS—%he—SHpe¥V*59¥—%9

del et edByAdm ni strat or 0x2
The admi nistrator has deleted the job. issued-a-Delete-operatien

di scardTi meArrived Ox4
The job has been del eted
set—to-0)-due to the fact that the tinme speC|f|ed by the job's

j ob-di scard-tine has arrived|{+fthejob-had-alreadyconpleted,-
the—eonly—aeti-on—that—weuld-have—eccurredis—that—thejob-

post Processi ngFai | ed 0x8
The post-processing agent failed while trying to | og accounting
attributes for the job; therefore the job has been placed into
the conpleted state with the | obRretained j mJobStateReasonsl
obj ect attribute value for a systemdefined period of time, so
t he aan1n|strator can examne it, resubn1t it, etc. ——Ihe—pes%~

subm ssi onl nterrupted 0x10

I ndi cates that the job was not conpletely submtted for the
foll ow ng reasons: (1) the server has crashed before the job was
cl osed by the client, : :

— : — (2) the server or
t he docunent transfer method has crashed in sonme non-recoverabl e
way before the docunment data was entirely transferred to the
server, ——The-server—SHALL

R e
5y— (3) the client crashed or failed
to close the job before the tine-out period. \Wether the server
or device puts the job into the pendingHeld or aborted state

depends on 1 npl enent at

P
o
¢|—

A+
D]
()
o)

P
jus)
-
(o)
()

maxJobFaul t Count Exceeded 0x20
The job has beenfaulted andreturned by the server—several
times and has exceeded the adm nistratively deflned fault count
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U : : :
Se'“e! Sy ti—not—delinedtor—the—device)chg-nax—job-Ttault
count the-ob—is—autonaticallyput—inato-theheld state
|ega!dles§ of —thehold-j-obs—interrupted-by-device—failure
aFE:'bFEe. H“!S -0 staﬂelleﬁseus “?IHF S HSFd f“ conf-thett-on

devi cesNeedAt t ent i onTi neQut 0x40
One or nore docunent transforns that the job is using needs
human intervention in order for the job to nake progress, but
the human intervention did not occur within the site-settable

ti me-out val ue—and-the-server/device-hastransitioned-thejobte ‘
R

needsKeyQper at or Ti meQut 0x80
One or nore devices or docunent transforns that the job is using
need a specially trained operator (who may need a key to unl ock
the device and gain access) in order for the job to make
progress, but the key operator intervention did not occur within
the site-settable tine-out val ue—and-the server/deviecehas

R B .

j obSt art Wai t Ti meQut 0x100
The server/devi ce has stopped the job at the beginning of
processing to await human action, such as installing a special
cartridge or special non-standard nedia, but the job was not
resuned within the site-settable tinme-out value and the
server/device has transitioned the job to the pendi ngHrel d
state. Normally, the job is resuned by neans outside the job
subm ssion protocol, such as sone |ocal function on the device.

j ObEndWai t Ti neQut 0x200
The server/devi ce has stopped the job at the end of
processi ngfprinting to await human action, such as renoving a
special cartridge or restoring standard nedia, but the job was
not resunmed within the site-settable tinme-out value and the
server/device has transitioned the job to the conpl eted state.
Normal Iy, the job is resunmed by nmeans outside the job subm ssion
protocol, such as sone |ocal function on the device, whereupon
the job SHALL transition imediately to the conpl et edeancel-ed
state.

| obPasswor dWai t Ti meQut 0x400
The server/devi ce has stopped the job at the beginning of
processing to await input of the job's password, but the human
intervention did not occur within the site-settable timnme-out
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devi ceTi medQut 0x800
A device that the job was using has not responded in a period
specified by the device's site-settable attribute.

connecti ngToDevi ceTi meQut 0x1000
The server is attenpting to connect to one or nore devices which
may be dial -up, polled, or queued, and so may be busy with
traffic fromother systens, but server was unable to connect to
the device within the site-settable tine-out val ue—and-the

e e

transferring 0x2000
The job is being transferred to a down stream server or device.

gqueuedl nDevi ce 0x4000
The job has been queued in a down stream server or device.

] obCl eanup 0x8000
The server/device is performng cleanup activity as part of
endi ng normal processing.

pr ocessi ngToSt opPoi nt 0x10000
The requester has issued an operation to interrupt the job and
the server/device is processing up until the specified stop
poi nt occurs.

] obPasswor d\Wi t 0x20000
The server/device has selected the job to be next to process,
but instead of assigning resources and started the job
processi ng, the server/device has transitioned the job to the
endi ngHhel d state to await entry of a password (and di spat ched
nother job, if there is one). : [

val i dati ng 0x40000
The server/device is validating the job after accepting the job.

queueHel d 0x80000
The operator has held the entire job set or queue-by-reans

R e e e e St

j obPr oof Wi t 0x100000
The job has produced a single proof copy and is in the
pendi ngHhel d state waiting for the requester to issue an
operation to release the job to print normally, obeying the-any
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j ob and docunent copy attributes that
were originally submtted.

hel dFor Di agnosti cs 0x200000

The systemis running intrusive diagnostics, so thate all jobs
are being hel d.

servi ce f Li ne 0x400000

The service/ docunent transformis off-1ine and accepting no
jobs. Al pending jobs are put into the pendi ngHrel d state.
This could be true if its input is inpaired or broken.

noSpaceOnSer ver 0x800000

Theob—+sheld beecausethere is no roomon the server to store
all of the job. For exanple, there is no roomfor the docunent
dat a : e

pi nRequi r ed 0x1000000

The System Adm nistrator settable device policy is (1) to
require PINs, and (2) to hold jobs that do not have a pin
supplied as an i nput paraneter when the job was created. The
requester SHALL either (1) enter a pin locally at the device or
i ssue a renote operation supplying the PINin order for the job
to be able to proceed.

exceededAccount Lim t 0x2000000

The account for which this job is drawn has exceeded its limt.
This condition SHOULD be detected before the job is schedul ed so
that the user does not wait until his/her job is schedul ed only
to find that the account is overdrawn. This condition MAY al so
occur while the job is processing either as processing begins or
part way through processing.

An overdraft nechani sm SHOULD be included to be user-friendly,
so as to mnimze the chances that the job cannot finish or that
media is wasted. For exanple, the server/device SHOULD finish
the current copy for a job with coll ated docunent copies, rather
than stopping in the mddle of the current docunent copy.

hel dForRetry 0x4000000

The job encountered sone errors that the server/device could not
recover fromwith its normal retry procedures, but the error is
worth trying the job later, such as phone nunber busy or renote
file systemin-accessible. For such a situation, the
server/device SHALL

: : transition the job fromthe
processing to the pendi ngHrel d, rather than to the

abort edeonpleted state.
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The follow ng values are fromthe X/ Open PSIS draft standard:

cancel edByShut down 0x8000000
The job was cancel ed because the server or device was shutdown
before conpleting the job. Wether the job is placed in the
pendi ngHel d or aborted state, depends on |nplenentat|on L

CHAI | ctata [+ f thao Wa
MLULII L9 |

2 1
Al =L T T T—j |

devi ceUnavai | abl e 0x10000000
This job was aborted by the system because the device is
currently unable to accept jobs. VWether the job is placed in

t he pendi ngHel d or aborted state, depends on i1 nplenentation. Fhis
... ... L
ahart aduvcet am  Tha inh S 1] a nlacad 1 n the nandina ct at a
AoUT LL:\J]]JL A2 BN} T LAY j A\ A v L4 B A\ ==y == A2 PI \=Avawpw | LI TG PL:II\JI Ilg =A% 1
wr ongDevi ce 0x20000000

This job was aborted by the system because the device is unable
to handle this particular job; the spooler SHOULD try anot her
device or the user should submt the job to another device.
VWhether the job is placed in the pendingHeld or aborted state,

depends on 1 npl enent at | on. Fhts—+reasoen|SHALL bel—used—+n
T =

badJob 0x40000000
This job was aborted by the system because this job has a major
problem such as an ill-fornmed PDL; the spooler SHOULD not even

try anot her devi ce. IhFs—Feasen—SHAEE—be—ased—#n—eenrane%#en
e I I e
I
These bit definitions are the equivalent of a type 2 enum except that
conbi nations of them may be used together. See section 7.1.2 on page
21."

SYNTAX | NTEGER(O. . 2147483647) -- 31 bits, all but sign bit
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JmJobSt at eReasons3TC : : = TEXTUAL- CONVENTI ON

STATUS current
DESCRI PTI ON

June 9, 1997

"This textual -convention is used wth the jobStateReasons3
i nformation regarding the

attribute to provides additional

| mMlobSt at e/jebState obj ect fatt+ribute.

JmJobSt at eReasons1TC on page 60.

See the description under

The followi ng standard val ues are defined (in hexadeci mal) as
powers of two, since multiple values nay be used at the sane

tinme:

j obl nterrupt edByDevi ceFai |l ure

A device or the print systemsoftware that the job was using has
failed while the job was processing.

Ox1

The server or device is

keeping the job in the pendi ngHhel d state until an operator can
determ ne what to do with the job

These bit definitions are the equivalent of a type 2 enum except
t hat conbi nations of them may be used toget her
on page 21. The renmining bits are reserved for future

See section 7.1.2

st andardi zati on and/or registration.”

SYNTAX | NTEGER( 0. . 2147483647) - -
JmJobSt at eReasons4TC : : = TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON

31 bits,

all but sign bit

"This textual -convention is used in the jobStateReasons4
i nformati on regarding the

attribute to provides additional

| mMlobSt at e/jebState obj ect fatt+ribute.

JmJobSt at eReasons1TC on page 60.

See the description under

The followi ng standard val ues are defined (in hexadeci mal) as
powers of two, since multiple values may be used at the sane

t1me:

none yet defi ned.

These bit definitions are the equivalent of a type 2 enum except

t hat conbi nations of them nay be used together. See section
7.1.2 on page 21. These bits are reserved for future

st andardi zati on and/or registration.”

SYNTAX | NTEGER( 0. . 2147483647)

Bergman, Hastings, Isaacson, Lewis
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— w Y
— ) ob-end-wait-—ti dic e_ut(22) eanee, Fed
— ) eb_ pasSWol d-—wait—time-out{23) hel d’ pendi-ng
— device H rred eult(_24) i 25 lllell dl, eaneell eell
D proecessi-ng
— | e
— | e
— | service—off}+ine{35)¢ held
— | ro-space—on-server{36) held
—— i (37 el d od
I e e e
e held
e e e e e S
— o - T abl el 41 I
— | wrongDeviee(42)y canceled
— | badJeb{43) canceled
1754
s — e e
1756 Reason
1757
| — | joblnterruptedBybDeviceFailurel(44) | held
1758
1759
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1760
1761 ‘ j obmonM BObj ects OBJECT IDENTIFIER ::= { jobnonMB 1 }
1762
1763 -- The Ceneral G oup (Mndatory)
1764
1765 -- The jnGeneral G oup consists entirely of the jnGeneral Tabl e.
1766
1767 -- Inplenentation of every object in this group i s MANDATORY.
1768 -- See Section 4 entitled ' Conformance Considerations' on page 18.
1769
1770 | jnGeneral OBJECT I DENTIFIER ::= { jobnonM BObj ects 15 }
1771
1772 j nmener al Table OBJECT- TYPE
1773 SYNTAX SEQUENCE OF Jnteneral Entry
1774 MAX- ACCESS not -accessi bl e
1775 STATUS current
1776 DESCRI PTI ON
1777 "The j mGeneral Table consists of information of a general nature
1778 that are per-job-set, but are not per-job. See Term nol ogy and
1779 Job Mbdel on page 11 for the definition of a job set.”
1780 .= { jmeneral 1}
1781
1782 jnmeneral Entry OBJECT- TYPE
1783 SYNTAX JnCeneral Entry
1784 MAX- ACCESS not -accessi bl e
1785 STATUS current
1786 DESCRI PTI ON
1787 "I nformati on about a job set (queue).
1788
1789 An entry SHALL exist in this table for each job set."
1790 | NDEX { j mJobSet | ndex }
1791 ::={ jnmGeneral Table 1 }
1792
1793 Jneneral Entry ::= SEQUENCE ({
] mGener al Nunber OF Acti veJobs | nt eger 32(0..2147483647),
] mGener al A dest Acti veJobl ndex | nt eger 32(0..2147483647),
] mGener al Newest Act i veJobl ndex | nt eger 32(0..2147483647),
| mGener al JobPer si st ence | nt eger 32(0..2147483647),
| mGeneral Attri but ePersi stence | nt eger 32(0..2147483647),
| mGener al JobSet Nane OCTET STRI NG( SI ZE( 0. 63))
1794 }
1795
1796 | mGener al Nunber O Acti veJobs OBJECT- TYPE
1797 SYNTAX | nt eger 32(0..2147483647)
1798 MAX- ACCESS read-only
1799 STATUS current
1800 DESCRI PTI ON
1801 "The current nunber of 'active' jobs in the jmlobl DTabl e,
1802 | mobStateTable, and jmAttributeTable, i.e., the total nunber of
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jobs that are in the pending, processing, or processingStopped
R e states. See JnmJobStateTC
on page 31 for the exact specification of the semantics of the

j ob st ates.

|f there are no active jobs, the value of this object SHALL be
0."
c:={ jnteneral Entry 1 }

| mGener al A dest Acti veJdobl ndex OBJECT- TYPE

SYNTAX | nt eger32 (0..2147483647)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The j mlobl ndex of the ol dest aetive—job that is still in one of

the "active' states (pending, processing, or processingStopped).
I'n other words, the 1 ndex of the "active |Job that has been In
the —+-—e———thejoeb+nthe|ob tabl esjmlobStatetable—and

AL HbuteTable that—has—beenthere—the | ongest —and—. has

B

Wen a job transitions fromone of the 'active' states (pending,
processi ng, processingStopped) to one of the "in-active' states
(pendi ngHel d, conpl eteds, —er—+s—canceled, or aborted), with a

| mobl ndex value that matches this object, the agent SHALL

advance (or wrap - see jnCeneral Newest ActiveJobl ndex) the value |
to the next oldest "active' job, 1f any.

On the other hand, when a job transitions fromone of the 'in-
active' states to one of the "active state, the agent SHALL
reduce (or wap) the value of this object, if the job"s

] moblndex is snmaller than the current val ue.

If there are no active jobs, the agent SHALL set the val ue of
this object to 0."
c:={ jnteneral Entry 2 }

] mGener al Newest Acti veJobl ndex OBJECT- TYPE

SYNTAX I nt eger32 (0..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The j mlobl ndex of the newest aetive—job that is in one of the
"active' states (pending, processing, or processingStopped). In

ot her words, the 1ndex of the "active' job that has been nost

recently added to the job tables. —+-—e———thefoebi+nthe
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When a new job is accepted by the server or device that the
agent is instrunenting, the agent SHALL assign the next
avai l abl e value to the job's jmlobl ndex that is used for storing
Jjob information 1n the jmjobl DTabl e, the jmlobTabl e, and the

| MAttri buteTabl e. +nRereprenrt—this—obleet—by—1and-stoerethe

T Ll T L I § e TGt y

1
— e e f
the val ue woul d exceed the inplenentation-defined naxi I
for jmlobl ndex, the agent SHALL set the val ue back t
wrap around to the beginning of the job tables.

It is recormended that the | argest value for jmlobl ndex be much
| arger than the maxi num nunber of jobs that the inplenentation
can contain at a single tine, so as to mnimze the pre-mature
re-use of jmloblndex value for a newer job while clients retain
the sanme 'stale' value for an ol der job.

Each tinme When—a new job is accepted by the server or device
that the agent is instrunenting AND that job is to be "active
(pendi ng, processing, or processingStopped, but not

pendi ngHel d), the agent SHALL copy the value of the job's

| mlobl ndex to the | neneral Newest ActiveJobl ndex object. If the
new job 1s "In-active (pendingHeld state), the agent SHALL not
change the val ue of | nfeneral Newest Acti veJobl ndex object.

Wien all jobs beconme 'inactive', i.e., enter the pendingHeld,
conpl et ed, —o+ cancel ed, or aborted states, the agent SHALL
setleave the value of this object to Ounchanged. \VWenever a job

changes from'in-active' to '"active (from pendingHeld to
pendi ng or processing), the agent SHALL update the value of

el ther the jneneral A dest Acti veJobl ndex or the

| mener al Newest Acti veJobl ndex objects, or both, if the job's

] mJobl ndex value 1s outside the range between

| nener al A dest Acti veJobl ndex and | nzener al Newest Acti veJobl ndex.

When the server or device is power-cycled, the agent SHALL
remenber the next |jnmJoblndex val ue to be assi gnedthe—value—-of
, SO that new ] obs are not

assi gned the sane j mlobl ndex as recent jobs before the power
cycl e. ,

NOTE - Applications that wish to efficiently access all of the
active jobs MAY use jnCeneral A dest ActiveJobl ndex value to start
with the ol dest active job and continue until they reach the

i ndex val ue equal to jntCeneral Newest ActiveJdobl ndex, ski pping
over any pendi ngHel d, conpl eted, —e+ cancel ed, or aborted jobs
that m ght intervene. N
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| f an application detects that the jnGeneral Newest Acti veJobl ndex
is smaller than jnGeneral A dest ActiveJobl ndex, the job index has

wrapped. In this case, when the application exceeds the maxi num

j ob index (detected by a no such object status returned froma
Get Next operation for the next conceptual row), the application
SHALL start over at 1 and continue the Get Next operations to
find the rest of the active jobs."

.= { jmGeneral Entry 3 }
] mGener al JobPer si st ence OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)

MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The mnimumtinme in seconds for this instance of the Job Set
that an entry will remain in the jmJobl DTabl e and

] MobStateTabl e after processing has conpleted, i.e., the
mnimumtine in seconds starting when the job enters the

conpl eted, canceled, or aborted state. Depending on

i npl enentation, the value of this object MAY be either: (1) set
by the system adm ni strator by neans outside this specification
or (2) fixed by the inplenentation."”

::={ jmGeneral Entry 4 }

j mGeneral Attri but ePersi stence OBJECT- TYPE
SYNTAX | nt eger 32(0..2147483647)

MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The mnimumtinme in seconds for this instance of the Job Set
that an entry will remain in the jmAttri buteTable after

processing has conpleted , i.e.

, the time in seconds starting

when the job enters the conpleted, canceled, or aborted state.
The value of this object MAY be either (1) set by the system
adm ni strator by neans outside this specification or MAY be (2)
fixed by the inplenentation, depending on inplenentation.

This value SHALL be equal to or
| m&ener al JobPer si st ence. "
.= { jmGeneral Entry 5 }

] mGener al JobSet Nanme OBJECT- TYPE

| ess than t he val ue of

SYNTAX OCTET STRI NG SI ZE(0. . 63))

MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The human readabl e adm nistratively assigned nanme of this job
set (by neans outside of this MB). Typically, this name wll

be the nane of the job queue.
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single job set, this object can be the adm nistratively assigned
name of the server or device itself. This nanme does not need to
be uni que, though each job set in a single Job Monitoring MB
SHOULD have di stinct nanes.

NOTE - The purpose of this object is to help the user of the job
nmoni toring application distinguish between several job sets in
i npl enent ations that support nore than one job set."

.= { JnmGeneral Entry 6 }

-- The Job I D G oup (Mandatory)
-- The jmlobl DG oup consists entirely of the jmlobl DTabl e.

-- The two key indexes that are used in other tables to index jobs:
-- JmlobSet | ndex and j mJobl ndex are materialized in this group.

-- Inplenentation of every object in this group i s MANDATORY
-- See Section 4 entitled 'Conformance Consi derations' on page 18.

| jmlobl D OBJECT IDENTIFIER ::= { jobnmonM BObj ects 26 }

j mlobl DTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF JmJobl DEntry

MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON
"The j mlobl DTabl e provi des a correspondence map (1) between the
job subm ssion ID that a client uses to refer to a job and (2)
the j mJobSet | ndex and j mJobl ndex that the Job Monitoring MB
agent assigned to the job and that are used to access the job in
all of the other tables in the MB. |If a nonitoring application
al ready knows the jmioblndex of the job it is querying, that
application NEED NOT use the jmlobl DTabl e."

2= { JjmloblD 1 }

j mlobl DEntry OBJECT- TYPE
SYNTAX JmJobl DEntry
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON
"The map from (1) the jmlobSubm ssioniD to (2) the j mlobSet| ndex
and j mlobl ndex.
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1997 An entry SHALL exist in this table for each job, no matter what
1998 the state of the job and no matter what job set the job is in.
1999 Each job SHALL appear in one and only one job set.
2000
2001 NOTE - an IMPLICIT statenent is NOI provided in the foll ow ng
2002 | NDEX cl ause, since it was not an SMvl feature. Therefore, the
2003 extra ASN. 1 tag SHALL be included in the varbind in the SNWP
2004 request and the response.”
2005 | NDEX { ] mlobSubm ssi onl Di-adex }
2006 .= { jmlobl DTable 1 }
2007
2008 JmJobl DEntry ::= SEQUENCE {

] mobSubm ssi onl D-adex OCTET STRI NE SI ZE(16..32)),

] mlobSet | ndex | nt eger 32( 1. .32767),

] mJobl ndex | nt eger 32(1..2147483647)
2009
2010
2011 j mJobSubm ssi onl Dirdex OBJECT- TYPE
2012 SYNTAX OCTET STRI NG SI ZE( 16..32))
2013 MAX- ACCESS not -accessi bl e
2014 STATUS current
2015 DESCRI PTI ON
2016 "A quasi -uni que 32-octet string ID which identifies the job
2017 uniquely within a particular client-server environnment. Either
2018 the client or the server assigns the job subm ssion ID for each
2019 job. The nonitoring application whether in the client or
2020 runni ng separately, uses the job subm ssion ID to help the user
2021 identify which jnmJobl ndex was assigned by the agent.
2022
2023 There are nmultiple formats for the j mlobSubmi ssionl Dindex. Each |
2024 format SHALL be registered using the procedures of a type 2
2025 enum See section entitled: 'I ANA Registration of enuns' on
2026 page 21.
2027
2028 The val ue of j mJobSubm ssi onl Dkrdex SHOULD be one of the
2029 regi stered format types. The first twe—octets of the string
2030 SHALL indicate which registered format is being used. The ASC |
2031 characters '0-9', "A-Z', and '"a-z' will be assigned in order
2032 gl ving 62 possible formats. The agent SHALL assign a string of
2033 registered format (60) for any job without a Job Subm ssion ID.
2034
2035 —The format val ues registered so far are:
2036
2037 For mat
2038 Number Descri ption
2039  meee-e meeeme e o
2040 60 Set by the agent when neither the client nor the
2041 server assigned a job subm ssion ID.
2042
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61 octets 3-10: 8-decinmal-digit random nunber
octets 11-32: |ast 22 bytes of the jobNane attribute

82 octets 3-10: 8-decimal-digit sequential nunber
octets 11-32: dient MAC address

63 octets 3-10: 8-decinmual-digit sequential nunber
octets 11-32: |ast 22 bytes of the client URL

to be registered according to procedures of a type 2
enum See section 7.3 on page 22.

NOTE - the job submission id is only intended to be uni que
between a limted set of clients for a limted duration of tineg,
nanmely, for the life tinme of the job in the context of the
server or device that is processing the job. Sone of the
formats include sonmething that is unique per client and a random
nunber so that the sanme job submtted by the sane client wll
have a different job subm ssion id. For other formats, where
part of the id is guaranteed to be unique for each client, such
as the MAC address or URL, a sequential nunmber SHOULD suffice
for each client (and nmay be easier for each client to nmanage).
Therefore, the length of the job subm ssion id has been sel ected
to reduce the probability of collision to a very | ow nunber, but
is not intended to be an absol ute guarantee of uni queness.
None-the-less, collisions could occur, but wthout bad
consequences, since this MB is intended to be used only for
nmonitoring jobs, not for controlling and managi ng them"

.= { jmlobl DEntry 1 }

] mlobSet | ndex OBJECT- TYPE

SYNTAX | nt eger 32( 1. .32767)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The job set index of the job set in which the job was pl aced
when that server or device accepted the job. This 16-bit val ue
in conmbination with the jmJobl ndex val ue permts the managenent
application to access the other tables to obtain the job-
specific objects. This value SHALL be the sane for a job in the
j mlobl DTabl e as the correspondi ng j mlobSet | ndex value in the

| MlobStateTable and jnmAttri buteTable for this job.

The val ue(s) of the jmJobSet|ndex SHALL be persistent across
power cycles, so that clients that have retai ned j mlobSet | ndex
values will access the sane job sets upon subsequent power-up.

NOFE——=aAn i npl enentation that has only one job set, such as a
printer wwth a single queue, SHALL hard code this object with
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the value 1. See Term nol ogy and Job Model on page 11 for the
definition of a job set.”
.= { jmlobl DEntry 2 }

j mlobl ndex OBJECT- TYPE

SYNTAX | nt eger 32(1..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The sequential, nmonatonically increasing identifier index for
the job generated by the server or device when that server or
devi ce accepted the job. This index value permts the
managenent application to access the other tables to obtain the
j ob-specific row entries. This value SHALL be the index used in
the jmlobStateTable and jmAttri buteTable for this job. |

See | ntener al Newest Acti veJobl ndex on page 74 for a discussion
about the | argest value of jmloblndex for an inplenentation.

NOTE-—Agents instrunenting systens that contain jobs with a job |
identifier of O SHALL map the job identifier value O to a
] mobl ndex value that is one higher than the highest job
identifier value that any job can have on that system"”

.= { jmlobl DEntry 3 }

-- The Job-State G oup (Mandatory)
-- The jmlobStateG oup consists entirely of the j mlobStateTabl e. |

-- Inplenentation of every object in this group i s MANDATORY
-- See Section 4 entitled 'Conformance Consi derations' on page 18.

j mlobStateG OBJECT | DENTIFIER ::= { jobrmonM BObj ects 37 }

j mMobStateTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF JmlobStateEntry

MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON
"The j mlobStateTabl e consists of basic job state and status |
information for each job in a job set that (1) nonitoring
applications need to be able to access in a single SNW GCet
operation, (2) that have a single value per job, and (3) that
SHALL al ways be i npl enent ed.
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2163
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2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180

:={ jmlobStatec 1 }

] mobStateEntry OBJECT- TYPE
SYNTAX JmJobStateEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

Job Monitoring M1B, V0.82

June 9, 1997

"Basic per-job state and status information.

An entry SHALL exi st
the state of the job is.
one job set."
| NDEX { j mJobSet | ndex,
| ::={ jmlobStateTable 1 }

| JmlobStateEntry :
] mMlobSt at e

| mMlobSt at eReasons1

j MNunber O | nt er veni ngJobs

] mMlobKQct et sRequest ed

] mobStateKCct et sProcessedConpleted
] mlobl npr essi onsRequest ed

] mlobStatel npressi onsConpl et ed

. I : ol

= SEQUENCE {

] mlobSt ate OBJECT- TYPE
SYNTAX JmlobSt at eTC
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The current state of the job (pending, processing,

etc.).
ni ne val ues for job states,

I n other words, al

Bergman, Hastings, Isaacson, Lewis

inthis table for each job,
Each job SHALL appear

] mJobl ndex }

no matter what
in one and only

JmJobSt at eTC, --

JmJobSt at eReasons1TC, --

| nt eger 32(-2..2147483647) ,
| nt eger 32(-2..2147483647) ,
| nt eger 32(-2..2147483647),
| nt eger 32(-2..2147483647),
| nt eger 32(-2..2147483647) ~
B e

pg 31
pg 60

-- See page 31

conpl et ed,

Even though the JmJobStat eTC textual -conventi on defines
agents SHALL only inplenent those

states which are appropriate for the particul ar
possi bl e enuns for this object SHALL be

i npl enent ati on.
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reported if inplenmented by the device and available to the
agent. However, managenent applications SHALL be prepared to
receive all the standard job states.

The final value for this object SHALL be one of: conpleted,
cancel ed, or aborted. The mnimumlength of tine that the agent
SHALL keep a job in the conpleted, canceled, or aborted state
before renoving the job fromthe jmJobl DTabl e and jmlobTable is
specified by the value of the jnGeneral JobPersistence object.™

= { jmlobStateEntry 1 }

] mlobSt at eReasons1 OBJECT- TYPE

SYNTAX JmJobSt at eReasons1TC -- See page 60
MAX- ACCESS read-only
STATUS current
IJESC}H PTI ON
"Additional information about the job's current state, i.e.,

information that augnents the value of the job's

] mMlobSt at e/j-ebState obj ect fatt+ribute. —NOFE—Conpanton—textual-
e A

; : ) P
ge?FespeﬁdFngraP%FfbFPes—~—s?e—page——ppe¥kde5—addkPkenaL

NOTE - The jobStateReasonsn (n=2..4) attributes (see page 41)
provide further additional I nformation about the job's current
state.

| npl enent ati on of these values is OPTIONAL, i.e., an agent NEED
NOT 1 nplenent them even if (1) the device supports the
functionality represented by the reason and (2) i1s available to
the agent. These val ues MAY be used wth any job state or
states for which the reason makes sense. Furthernore, when

I npl enmented, the agent SHALL return these val ues when the reason
applies and SHALL NOT return them when the reason no | onger
appl i es whether the value of the job"s jmJobState object changed
or not. When the job does not have any reasons for being inits
current state, the agent SHALL set the value of the

j mobSt at eReasons1 obj ect and j obSt at eReasonsn attributes to O.

NOTE - Wil e val ues cannot be added to the jmlobState object the
W t hout 1 npacting deployed clients
that take actions upon receiving jmlobState values, it is the
intent that additional JmJobStat eReasonsnTC enuns can be defi ned
and registered w thout inpacting such deployed clients. In
ot her words, the jmlobSt at eReasonsl obj ect and j obSt at eReasonsn
attributes are Intended to be extensi bl e. Hhe o
T e
t ha al d nandi na Nr oceccli N naadc Attt ant i on cancal ad or
R e e

I I . bal b bodi | Ceul
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5y ) . I | C i he iol
e
.= { jmlobEntry 2 }

j MNunber O | nt er veni ngJobs OBJECT- TYPE

SYNTAX I nteger32(-2..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTIT ON
"The nunber of jobs that are expected to be processed before
this job is processed according to the inplenentation's queuing
algorithmif no other jobs were to be submtted. |In other
words, this value is the job's queue position. The agent SHALL
return a value of O for this attribute when this job starts
processing (since there are no jobs in front of the job)."

::={ jmlobEntry 3 } N

| mlobKQct et sRequest ed OBJECT- TYPE

SYNTAX I nteger32(-2..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTT ON
"The total size innurber—of K (1024) octets of the docunent(s)
bei ng requested to be processed in the job;
and—+ob—ecoptes. The agent SHALL round the actual nunber of
octets up to the next highest K Thus O octets SHALL be
represented as 0, 1-1024 octets SHALL be represented as 1, 1025-
2048 SHALL be represented as 2, etc.

The server/device MAY update the value of this attribute after
each docunment has been transferred to the server/device or the
server/device MAY provide this value after all docunents have
been transferred to the server/device, depending on

i npl enmentation. |In other words, while the job is in the

pendi ngHrel d state with the j mlobSt at eReasonsl obj ect att+ibute
contal ning a jobl ncom ngdeecurentshNeededor—preProcessing val ue,
the value of the | mlobKCct et sRequest ed obj ect att+ibute depends
on inplenentation and MAY not correctly reflect the size of the
j ob.

In conputing this value, the server/device SHALL not include the
nultiplicative factors contributed by (1) the nunber of docunent
copies, and (2) the nunber of job copies, independent of whether
t he device can process nultiple copies of the job or docunent

wi t hout making nultiple passes over the job or docunent data and
i ndependent of whether the output is collated or not. Thus the
server/device conputation is independent of the inplenentation.
e ST
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T A e
o I h d bt her.

3 I bution: Lt inl he iob si I I I
e

.= { JjmlobEntry 4 }

] mlobStateKCct et sProcessedConpleted OBIJECT- TYPE
SYNTAX | nteger32(-2..2147483647)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The current nunber of octets conpleted-—processeding by the
server or device neasured in units of K (1024) octets. The
agent SHALL round the actual nunber of octets processedeenpleted
up to the next higher K Thus O octets SHALL be +s—represented
as 0, 1-10243 octetsy SHALL be is-represented as 1, 10254-20487
octets SHALL be +s—2, etc. — For printing devices, this value is
the nunber i nterpreted by the page description | anguage
interpreter rather than what has been marked on nedi a.

For inplenentations where nmultiple copies are produced by the
interpreter makes only a single pass over the docunent, the
final value SHALL be equal to the value of the

| MobKQct et sRequest ed object. For 1 nplenentati ons where

mul tiple copies are produced by the interpreter making nultiple
passes over the docunment, the final value SHALL be a multiple of
the value of the | mlobKCct et sRequest ed obj ect . Fhe—valueofthis

obtroact chall alwave ha tha caoanmp ac that 0 t ha
\va vy A AvEY STTAUAT T AT med LY A3 L A2 AT AT CTITaAl A>4 L A2

. . | A :
jrobKCetetsConpleted—attribute,—sothat—thi-s—intormtion—appears
Fﬁ—bePh—Phe——ﬁgebSPa%eIab}e—and—%he—y#ﬁ%%##b&%ela@#e
$F”HTP&HGGH5fﬁ__4&*ﬁT4“ﬁ****$**?*ffQ“pLe??Q_aP?F*bH?e_fﬂ_page
e

NOTE - See the inpressi onsConpl et edCurrent Copy and
pagesConpl et edCurrent Copy attributes Tor attributes that areis
reset on each docunent copy.

NOTE - The j mJobKQOct et sProcessedCoenpleted obj ect can be used in
the nunerator with the jmJobKCct et sRequest ed obj ect attribute in
the denominator in order to produce a "thernonmeter” that

i ndi cates the progress of the job, provided that the
multiplicative factor is taken into account for sonme

I npl enmentations of nultiple copies.”
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| ::= { jmlobStateEntry 52 }

| mlobl npr essi onsRequest ed OBJECT- TYPE
SYNTAX I nteger32(-2..2147483647)
MAX- ACCESS read-only
STATUS current
DESCRI PTT ON
"The nunber of inpressions requested by this job to produce."”
::={ jmlobEntry 6 }

] mlobStat-el npressi onsConpl et ed OBJECT- TYPE
SYNTAX | nt eger 32(-2..2147483647)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The current nunber of inpressions conpl eted beirngrarked-and
stacked by the devieefor this job so far. For printing

devi ces, the inpressions conpleted includes interpreting,
mar ki ng, and stacking the output. For other types of job
servi ces, the nunber of inpressions conpleted includes the
nunber of i npressions processed.

-- The Attribute G oup (Mandatory)
-- The jmAttri buteGoup consists entirely of the jmAttri buteTabl e.

| -- Inplenentation of the twevery objects in this group i s MANDATORY
-- See Section 4 entitled "Conformance Consi derations' on page 18.
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-- A fewSene attributes are MANDATORY for agent conformance, and the
rest

-- aare

——OPTI ONALeondittonaly—randatery. See the specification of the
~——JmAttribut eTypeTC on

-- page 35 for which attributes are MANDATORY f or

-—agents to inplenent.

jmAttribute OBJECT IDENTIFIER ::= { jobnonM BObj ects 48 }
jmMAttri buteTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF JmAttri buteEntry
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON
"The jmAttri buteTable SHALL contain attributes of the job and
docunent (s) for each job in a job set. |Instead of allocating

di stinct objects for each attribute, each attribute is
represented as a separate row in the jmAttributeTable. —Sene

o= { JjmAttribute 1 }

JmAttri buteEntry OBJECT- TYPE
SYNTAX JmAttributeEntry
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON
"Attributes representing information about the job and
docunent (s) or resources required and/ or consuned.

Each entry in the jmAttri buteTable is a per-job entrytable with
an extra index for each type of attribute (jmAttributeTypel ndex)
that a job can have and an additional index
(jmAttri butel nstancel ndex) for those attributes that can have
multiple instances per job. The jmAttri buteTypel ndex object
SHALL contain an enumtype that indicates the type of attribute
(see JmAttri buteTypeTC on page 35). The value of the attribute
SHALL be represented in either the jmAttri buteVal ueAsl nteger or
j MAt tri but eVal ueAsCctets objects, and/or both, as specified in
the JmAttri buteTypeTC textual -conventi on.

The agent SHALL create rows in the jmAttri buteTabl e as the
server or device is able to discover the attributes either from
the job subm ssion protocol itself or fromthe docunment PDL. As
t he docunents are interpreted, the interpreter MAY di scover
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additional attributes and so the agent adds additional rows to
this table. As the attributes that represent resources are
actual ly consuned, the usage counter contained in the

j MAtt ri but eVal ueAsl nt eger object is increnented according to the
units indicated in the description of the JmAttri buteTypeTC
enum

The agent SHALL maintain each row in the jmlobTable for at | east
the mnimumtine after a job conpletes as specified by the
| nGeneral AttributePersistence (see page 76).

Zero or nore entries SHALL exist in this table for each job in a
job set. Each job SHALL appear in one and only one job set."
| NDEX { j mlobSet| ndex, jmloblndex, jmAttri buteTypel ndex,
jnﬁutrlbutelnstancelndex }
= { jmAttributeTable 1 }

JmAttributeEntry ::= SEQUENCE {
j MAt tri but eTypel ndex JmAttri buteTypeTC, -- pg 35
| MAt tri but el nst ancel ndex | nt eger 32(1..32767),
] MAt t ri but eVal ueAsl nt eger | nt eger 32(-2..2147483647) ,
] MAttri but eVal ueAsCct et s OCTET STRI NE SI ZE(O. . 63))
}
J MAttri but eTypel ndex OBJECT- TYPE
SYNTAX JmAttri buteTypeTC -- See page 35
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"The type of attribute that this row entry represents.

The type MAY identify information about the job or docunent(s)
or MAY identify a resource required to process the job before
the job start processing and/or consunmed by the job as the job
IS processed.

Exanpl es of job and docunent attri but estnferratien incl ude:
] obCopi esRequest ed, docunent Copi esRequest ed, | obCopi esConpl et ed,
docunent Copi esConpl eted, fil eNane, and docunent Nane.

Exanpl es of resourees—required and consunmed resource attributes
i nclude: j

pagesRequest ed, pagestaneted medi unmRequest ed, and

medi unConsuned, respectively.
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2470

2471

2472

2473

2474

2475

2476

2477

2478 R e

2479 o= { JmAttributeEntry 1}

2480

2481 jmAttri butel nstancel ndex OBJECT- TYPE

2482 SYNTAX | nt eger 32( 1. .32767)

2483 MAX- ACCESS not -accessi bl e

2484 STATUS current

2485 DESCRI PTI ON

2486 "A running 16-bit index of the attributes of the sanme type for
2487 each job. For those attributes with only a single instance per
2488 job, this index value SHALL be 1. For those attributes that are
2489 a single value per docunent, the index value SHALL be the

2490 docunent nunber, starting with 1 for the first docunent in the
2491 job. Jobs with only a single docunent SHALL use the index val ue
2492 of 1. For those attributes that can have nultipl e val ues per
2493 j ob or per docunent, such as docunent For mat | ndex or

2494 docunent For mat Fype, the index SHALL be a running index for the
2495 job as a whole, starting at 1."

2496 o= { JmAttributeEntry 2 }

2497

2498 jmAttri buteVal ueAsl nteger OBJECT- TYPE

2499 SYNTAX | nt eger 32(-2..2147483647)

2500 MAX- ACCESS read-only

2501 STATUS current

2502 DESCRI PTI ON

2503 "The integer value of the attribute. The value of the attribute
2504 SHALL be represented as an integer if the enumdescription in
2505 the JmAttri buteTypeTC definition (see page 35) has the tag:
2506 "I NTEGER: ' .

2507

2508 Dependi ng on the enumdefinition, this object val ue MAY be an
2509 integer, a counter, an index, or an enum depending on the
2510 J MAttri but eTypel ndex value. The units of this value are

2511 specified in the enum descri ption.

2512

2513 For those attributes that are accumnul ati ng job consunption as
2514 the job is processed as specified in the JmAttri but eTypeTC,
2515 SHALL contain the final value after the job conpl etes

2516 processing, i.e., this value SHALL indicate the total usage of
2517 this resource nade by the job.

2518
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2519 A nonitoring application is able to copy this value to a

2520 suitable |l onger termstorage for |later processing as part of an
2521 accounting system

2522

2523 Since the agent MAY add attributes representing resources to
2524 this table while the job is waiting to be processed or being
2525 processed, which can be a long tinme before any of the resources
2526 are actually used, the agent SHALL set the value of the

2527 j MAtt ri but eVal ueAsl nteger object to O for resources that the job
2528 has not yet consuned.

2529

2530 Attributes for which the concept of an integer value is

2531 meani ngl ess, such as fileNane, interpreter, and

2532 | physi cal Devi ceNarwe, do not have the "INTEGER ' tag in the

2533 JmAttri buteTypeTC definition and so SHALL return a value of (-1)
2534 to indicate other for jmAttri buteVal ueAslnteger.

2535

2536 For attributes which do have the '"INTEGER ' tag in the

2537 JmAttri buteTypeTC definition, if the integer value is not (yet)
2538 known, the value SHALL be (-2) to represent unknown counti ng
2539 integers, (2) to represent unknown enum val ues, or the attribute
2540 row SHALL not be present in the table.”

2541 o= { JmAttributeEntry 3 }

2542

2543 jmAttri buteVal ueAsCctets OBIJECT- TYPE

2544 SYNTAX OCTET STRI NG SI ZE( 0. . 63))

2545 MAX- ACCESS read-only

2546 STATUS current

2547 DESCRI PTI ON

2548 "The octet string value of the attribute. The value of the
2549 attribute SHALL be represented as an OCTET STRING if the enum
2550 description in the JmAttri buteTypeTC definition (see page 35)
2551 has the tag: ' OCTETS:'.

2552

2553 Dependi ng on the enumdefinition, this object value MAY be a
2554 coded character set string (text) or a binary octet string, such
2555 as Dat eAndTi ne.

2556

2557 Attributes for which the concept of an octet string value is
2558 meani ngl ess, such as pagesConpl eted, do not have the tag

2559 "OCTETS:' in the JmAttributeTypeTC definition and so the agent
2560 SHALL return a—value—of—a zero length string for the value of
2561 the jmAttri but eVal ueAsCctets object.”

2562 o= { jmAttributeEntry 4 }

2563
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2564 -- Notifications and Trappi ng
2565 -- Reserved for the future
2566
2567 jobnonM BNotifications OBJECT IDENTIFIER ::= { jobnonMB 2}
2568
2569
2570
2571 -- Conformance Information
2572
2573 j mM BConf or mance OBJECT IDENTIFIER ::= { jobnonM B 32 }
2574
2575 -- conpliance statenents
2576  j mM BConpl i ance MODULE- COVPLI ANCE
2577 STATUS current
2578 DESCRI PTI ON
2579 "The conpliance statenent for agents that inplenent the
2580 job nmonitoring MB. "
2581 MODULE -- this nodul e
2582 MANDATORY- GROUPS {
2583 j mGener al G oup, j mlobl DG oup, jmlobStateG oup, jmAttri buteGoup |
2584 }
2585
2586 e
2587 e

e

e

o

D
2588 }
2589 s
2590 e T B e e e
2591 e
2592 R . e
2593 R
2594 e
2595
2596 -- OBJECT jmAttri buteTypel ndex
2597 -- SYNTAX | NTEGER ({
2598 - - j obOaner (2015)
2599 --
2600 -- DESCRI PTI ON
2601 --"It is conformant for an agent to inplenent j(ust—the one
2602 mandat ory
2603 these 8
2604 -- attributes. Any additional attributes are
2605 OPTIl ONAL, eonditionalty
2606 -- mendatery,—i.e., an agent NEED NOTshall represent any
2607 addi ti onal
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2608 | -- attributesstates that the server or device inplenents.

2609 However, a

2610 -- client SHALL accept all of the attributes froman agent and
2611 -- either display themto its user or ignore them

2612 - -

2613 -- NOTE - SM does not allow an enumto be declared as mandatory
2614 -- if that enumis not a nenber of a group, but

2615 -- JmAttri buteTypel ndex cannot be a nenber of a group and still
2616 | -- be not-accessible. So this MB spec comments the MANDATORY
2617 -- attributes as if SM allowed such a declaration in order to
2618 -- declare the MANDATORY attributes.”

2619

2620 -- There are no CONDI TI ONALLY MANDATCORY or OPTI ONAL groups.

2621

2622 ::={ jmM BConformance 1 }

2623

2624  j MM BG oups OBJECT IDENTIFIER ::= { jnM BConformance 2 }

2625

2626 j ntener al Group OBJECT- GROUP

2627 OBJECTS {

2628 ] mGener al Nunber OFf Acti veJdobs, | nGeneral A dest Acti veJobl ndex,
2629 | mGener al Newest Acti veJobl ndex, | nmGener al JobPer si stence,

2630 j mGeneral Attri but ePersi stence, jnmGeneral JobSet Nane}

2631 STATUS current

2632 DESCRI PTI ON

2633 "The general group."

2634 :={ JjmMBGoups 1}

2635

2636 j mJobl DG oup OBJECT- GROUP

2637 OBJECTS {

2638 j mlobSet | ndex, j mJobl ndex }

2639 STATUS current

2640 DESCRI PTI ON

2641 "The job 1D group.™

2642 :={ jmMMBGoups 2}

2643

2644 | j mlobStateG oup OBJECT- GROUP

2645 OBJECTS {

2646 j mobState, jmJobStateReasonsl, jnNunber O I nt erveni ngJobs,

2647 | mobKCct et sRequest ed, | mlobStateKOct et sSPr ocessedCenpteted,
2648 | mJobl npressi onsRequest ed, j mlobStatel npressi onsConpl et ed;-
2649 } mJobSt at eAssoct at edVal ue |

2650 STATUS current

2651 DESCRI PTI ON

2652 | "The job state-group.”

2653 .= { jmM BG oups 3}

2654

2655 jmAttributeG oup OBJECT- GROUP

2656 OBJECTS {
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] MAtt ri but eVal ueAsl nt eger,
STATUS current
DESCRI PTI ON

"The attribute group.”
:={ JjmMMBGoups 4 }

END
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12. Appendix A - Instrumenting the Job Life Cycle

The job object has well-defined states and client operations that affect the transition between the
job states. Internal server and device actions also affect the transitions of the job between the job
states. These states and transitions are referred to as the job's life cycle.

Not all implementations of job submission protocols have all of the states of the job model
specified here. The job model specified hereisintended to be a superset of most implementations.
It is the purpose of the agent to map the particular implementation's job life cycle onto the one
specified here. The agent MAY omit any states not implemented. Only the processing,
needsAttention;-canceled, aborted, and completed states are required to be implemented by an
agent. However, a conforming management application SHALL be prepared to accept any of the
states in the job life cycle specified here, so that the management application can interoperate with
any conforming agent.

The job states are intended to be the user visible. The agent SHALL make these states visible in
the MIB, but only for the subset of job states that the implementation has. Implementations MAY
need to have sub-states of these user-visible states. Such implementation is not specified in this
model, is not supported by this Job Monitoring MIB, and will vary from implementation to
implementation._In some implementations the jmJobStateReasonsl object and the
jobStateReasonsn (n=2..4) attributes MAY represent some or all of the sub-states of the jobs.

One of the purposes of the job life cyclemedet isto specify what isinvariant from implementation
to implementation as far as the MIB specification and the management application user-is
concerned. Therefore, job states are all intended to last a user-visible length of time in most
implementations. However, some jobs may pass through some states in zero time in some
situations and/or in some implementations.

The job model does not specify how accounting and auditing is implemented, except to
assumereguire that accounting and auditing logs are separate from the job life cycle and last

longer than job entries in the MI1Bebjeets. Jobsin the completed, aborted, or canceled states are
not logs, since jobs in these eempleted-states are accessible via SNM Preb-submission-andlorjeb
ranagement protocol operations and SHALL beare removed from these Job Monitoring MIB
tables after a site-settable or implementation-defined period of time. An accounting application
MAY copy Aaccounting information may-be-eopted-incrementally to anthe accounting logs as a
job processes, or MAY be copied while thejob isin the canceled, aborted, or completed states,
depending on implementation. The sameistrue for auditing logs.

ThejmJobState object and-thejebStateattribute-both-specifiesy the standard job states.
The normaJLega}job statetransmons are shown in the statetranstlon dlagram presented in

Table 1.
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uhkno | hel- | pend | proce | prin | heedsAt | cance | gonplh
e d g ssing | tHing | tention | Led feed
e 2 3 4 5 6 + 8 9
R yes | yes S S
held(3) S S S S
pendi-ng(4) S S S S
proeessing{5) yes yes yes yes »es
priAting{6) yes yes yes wes
R S S S S
cancel ed(8) ——
T S

2700

2701 13. APPENDI X B - Support of the Job Submission ID in Job
2702 Submission Protocols

2703 This appendix lists the job submission protocols that support the concept of ajob
2704 submission ID and indicates the attribute in that protocol.

2705 13.1 Hewlett-Packard's Printer Job L anguage (PJL)

2706 Hewlett-Packard's Printer Job Language provides job-level printer control and printer
2707  satusinformation to applications. The PJL JOB command is used at the beginning of a
2708 print job and can include options applying only to that job. A PJL JOB command option
2709  has been defined to facilitate passing the JobSubmissionl D with the print job, as required
2710 by the Job Monitoring MIB. The option is of the form:

2711

2712 SUBM SSIONID = "id string"

2713

2714 Wherethe"id string” is a string and must be enclosed in double quotes. The format is as
2715 described for the JmJobSubmission| D object.

2716 Theentire PJL JOB command with the optional parameter would be of the form:

2717

2718 @JL JOB SUBM SSIONID = "id string"

2719

2720  See"Printer Job Language Technical Reference Manual”, part number 5021-0328, from
2721 Hewlett-Packard for complete information on the PJL JOB command and the Printer Job

2722  Language.
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16. INDEX
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Thisindex includes the textual conventions, the objects, and the attributes. Textual
conventions al start with the prefix: "JM" and end with the suffix: "TC". Objectsall
starts with the prefix: "jm" followed by the group name. Attributes are identified with
enums, and so start with any lower case letter and have no specia prefix.

2862
_ 2863
2864
COlOr antCoNSUMED ............vveeeeeeeeeeeeeee s, 56 2865
56 2866
Color antREQUESEE ......vveeeceeceeece e 56 2867
56 2868
2869
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documentCopiesRequested
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documentName........ccoevvieereereee e
—F—
fIlENAME. ..o
fINISNING .o
fullColor ImpressionsCompleted...............co......... 54 2884
2885
H— 2886
2887
highlightColor I mpressionsCompleted................. 54 2888
2889
L 2890
2891
53 2892
impressionsCompletedCurrentCopy................... 53 2893
impressionsinterpreted .........ccooevveiviieneenennen. 53 2894
53 2895
iMpressionsSeNtTODEVICE.............ovvveeeeeeeeeereeean 53 2896
iMPressionSSPOOIEM............veeeeeerereeeeeeeeeeseeean 53 2897
2898
g 2899
2900
jmAttributel nstancel ndex.........ccccceveveeervenennen. g8 2901
jmAttributeTypelNdex .......ccoocveeeveeineiereeeeen g7 2902
JMALributeTypeTC ..o 35 2903
jmAttributeValueAsinteger ........ccceeeveervenennen. gg 2904
jmAttributeValueAsOCtELS........ccccovevveeereeennens 89 2905
JMFINIShiNGTC ..o 27 2906
2907
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jmGeneralAttributePersistence..........cccccvveeneenne 76
jmGeneralJobPersistence........ccoevvveervererseenenne 76
jmGeneralJobSetName.........cccceeevviervein e 76
jmGeneralNewestActiveJoblndex .............cc....... 74
jmGeneralNumber OfActiveJabs...........cccceene.e. 73
jmGeneralOldestActiveJoblndex ..........cccceene.... 74
jmJoblmpressionsRequested ..........cceveverrieenennne 85
[N Lo] o1 1 g o 1= 80
jmJobK OctetsRequested ..........cccovveevvereieenennne 83
JIMJIobSerViceETYPESTC....eeeveeieee e 58
JMIODSELINAEX ... 79
JmJobSour cePlatformTypeTC ......cccocvvverrenernnen. 26
JMIODSLALE. ..o 81
85
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jmJIobSUbMISSIONID ....ceveeeiieiiee e 78
IMMediumTYPETC ..o 30
jmNumber OfInterveningJabs...........ccccovreeenne 83
JmPrinterResolutionTC......ccovvviiiiiiiineneiee, 29
JMPrintQUalityTC ..o 28
JIMTIMEStaMPT C ..o 26
JIMTonerEConomyTC ......cooviiiieiniiee e 30
JODACCOUNTNAME.......eeieieirceeriee e 42
JODCOMMENT ... e 46
jobCompletedTime......ccveveiereee e 58
58
jobCopiesCompleted .........ccccevvevrieennenrseereen 50
jobCopiesReqUEStEd. .........cceieereeriiere e 50
JOBHOIAUNLL.. ..o 48
52
51
jobKOctetsTransferred .......ccooovevvieeneennseenenne 51
JODNGME ..o 43
jobOriginatingHOSE ........cooviieriece e 45
[ e 010, o T= 42
[ e o1 = o) AT Y 47
jobProcessAfter DateAndTime........ccccceeeeneee. 47, 48
jObProcessingCPUTIME........covveivieenireie e 58
JODSENVICETYPES ..o e 43
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