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04/04/97 in Austin. Harry Lewis's changes to eliminate the Queue and Completed tables
and to replace the Job table with the Job ID and Job State table have been incorporated.
See the change history. The Internet-Draft was not posted in time and with these changes,
we will not present any MI1B document at the IETF meeting on 04/08/97 in Memphis.
Instead we will present ides on the current status explaining the tables, which are:
General, Job 1D, Job State, and Attributes.

The MIB has been greatly simplified so that now there are only 13 objectsin the MIB.
There are 57 attributes, of which only 7 are mandatory.

I've removed the issues from the document and placed them in a separate document:
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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 13 SNMP MIB objects for (1) monitoring the
status and progress of print jobs (2) obtaining resource requirements before ajob
is processed, (3) monitoring resource consumption while ajob is being processed
and (4) collecting resource accounting data after the completion of ajob. This

MIB isintended to be implemented (1) in a printer 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 5-object General Group, a 2-object Job Submission
ID Group, a 4-object Job State Group, and a 2-object Attribute Group. Each group isa
table. The Genera Group contains general information that appliesto al jobsin ajob set.
The Job Submission ID table maps the job submission ID that the client usesto identify a
job to the jmJoblndex that the Job Monitoring Agent uses to identify jobs in the Job State
and Attribute tables. The Job State table contains the job state and copies of three salient
attributes for each job's current 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. The Job
Monitoring MIB isintended 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. It is 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. ThisMIB
is designed to be compatible with most current commonly-used job submission protocols.
In most environments that support high function job submission/job control protocols, like
SO DPA, 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
Models in the Printer MIB (Refer to 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 job (user queries).

Provide atimely notification that the job has completed and where it can be
found.

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

Operator:
Provide a presentation of the state of all the jobs in the print system.
Provide the ability to identify the user that submitted the print job.
Provide the ability to identify the resources required by each job.
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Provide the ability to define which physical printers are candidates for the print
job.

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

Capacity Planner:
Provide the ability to determine printer utilization as a function of time.
Provide the ability to determine how long jobs wait before starting to print.
Accountant:

Provide information to allow the creation of arecord of resources consumed and
printer usage data for charging users or groups for resources consumed.

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

The MIB supports printers that can contain more than one job at atime, but till be usable
for low end printers that only contain asingle job at atime. In particular, the MIB
supports the needs of Windows and other PC environments for managing low-end
networked devices without unnecessary overhead or complexity, while also providing for
higher end systems and devices.

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

1. monitor asingle job starting when the job is submitted and finishing a defined
period after the job completes. The Job Submission ID table provides the map to
find the specific job to be monitored.

2. monitor all active of the jobs in a queue, which is generalized to ajob set. End
users may use such a program when selecting a least busy printer, so the MIB is
designed for such a program to start up quickly and find the information needed
quickly without having to read all (completed) jobs in order to find the active jobs.
System operators may also use such a program in which case it would be running
for along period of time and may aso be interested in the jobs that have completed.
Finally such a program may be co-located with the printer to provide an enhanced
console 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 canceled and completed jobs which the program
updates on each polling cycle. Such aprogram polls at the rate of the persistence
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of the Attribute table. The design is not optimized to help such an application
determine which jobs are completed or canceled. Instead, the application shall
guery each job that the application's shadow copy shows was not complete or
canceled at the previous poll cycleto seeif it is now 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 1ISO DPA standard, so that coherence is maintained between the two
protocols and information presented to end users and system operators. 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), as well as with ones that do
implement ISO DPA. So nothing in the job monitoring M1B shall require implementation
of the 1ISO DPA protocol.

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. 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 adocument in this paper. PJL systems use the term ..

A jobisaunit 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
whole. Proscriptive instructions specify how, when, and where the job isto 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.
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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
data to 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.

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.

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
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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 ajob
instance only when there is a need to express the value, either because (1) the client
supplied a value in the job submission protocoal, (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
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 for which the Job Monitoring MIB is
intended to be used. The diagram in the Printer MIB entitled: "One Printer's View of the
Network"[1] is assumed for thisMIB aswell. Please refer to that diagramto aid in
understand the following system configurations. To simplify the pictures, the devices are
shown as printers. See Goals section.

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
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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 #H#H#H#H SNVP query
to--- - + tom-- oo + ---- job subm ssion
| moni t or | | client |
RN to-H-- - -+
# #
# HHHAHAR RS |
# # |
V==t ===H=H=4==+ |
| agent | | I
R e + |
+

| Print Job Delivery Channel

Figure 1 - Configuration 1 - client-printer - agent in the printer

The Job Monitoring MIB is designed to support the following relationships (not shown in
Figure 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 a monitor queries the agent using an SNMP Get for an object in the Job
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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 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### SNVP query
-t # ot **** non- SNVP cntrl
# # | ---- job subm ssion
# # |
# # |
H=====f=t==y==+
| agent | I
R e + |
| server |
g +- -+
control * |
*kkkkkkkkk*k |
* I
4========y====+ |
I I
I I

Figure 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 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.

Nog,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:
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471
472

473
474
475
476

ar7
478
479
480
481
482
483
484
485
486

487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503

505
506
507
508
509

510
511

512
513

514
515
516

Job Monitoring MIB, V0.8 April 4, 1997

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 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 protocal, 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
S + S +
| moni tor | | client | #H##H#### SNVMP query
S S e **x* non- SNVP query
# * * | ---- job subm ssion
# * * |
# * * |
#H ¥ o=y ====y==+
# I I
# | server |
# I I
# S A +- -+
# optional # |
# HHH#HHHHHH
# # |
+==4=\y===y=+4==+ |
| agent | | I
R e + |

Figure 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):

1. Multiple clients may submit jobsto a server.

2. Multiple clients may monitor a server.

3. Multiple monitors may monitor a server.
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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.

No oA

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 as follows:

"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

An agent shall implement all mandatory groups in this specification. An agent shall
implement conditionally mandatory groups, if the server or device that the agent is
instrumenting has the features represented by the objects in the conditionally mandatory
group. This section also lists the objects from other IETF MIB specifications that are
mandatory for conformance by an agent to this Job Monitoring MIB specification.

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), whether the Printer MIB is implemented 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), whether the Printer MIB isimplemented or not.
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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 objects in the Printer MIB and all the objects in other MIBs that conformance
to the Printer MIB requires, such as the Host Resources MIB. If the agent is
instrumenting 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 job monitoring application (monitor) is a management or client application that uses
SNMP to access the agent that implements this Job Monitoring MIB. A job monitoring
application shall accept all objects in al mandatory and conditionally mandatory groups
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.

A job monitoring application shall accept all enum values and bit vector bits specified in
this standard and additional ones that may be registered with IANA and shall either
present them to the user or ignore them. See Section 7 entitled "IANA Considerations’
on page 18.

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, thereisaJob
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
the monitoring application. The Job Monitoring MIB needs to provide for identification
of the job at both sides of the job submission process. The primary identification point is
the client side. The Job Submission ID allows the monitoring application to identify the
job of interest from al the jobs currently "known" by the server or device. The Job
Submission ID can be assigned by either the client's local system or a downstream server
or device. The point of assignment will be determined by the job submission protocol in
use.

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

JjmJaobl ndex object that defines the table rows (there are multiple tables) that contain the
information relating to the job. This object allows the interested party to obtain al objects
desired that relate to thisjob. The MIB provides a mapping table that maps each Job
Submission ID to the corresponding jmJobl ndex value, so that an application can
determine the correct value for the jmJoblndex value for the job of interest in asingle Get
operation. See the jmJobl DGroup on page 57.

The jobName attribute provides a name that the user supplies an ajob attribute with the
job. It isnot necessarily unique, even for one user, let aone across users.

Bergman, Hastings, |saacson, Lewis [Page 17]



589

590
591
592
593
594
595
596
597
598
599
600
601

602
603
604
605
606
607
608
609
610

611
612
613

614

615
616
617
618
619
620

621

622
623
624
625
626

Job Monitoring MIB, V0.8 April 4, 1997

6. Internationalization Consider ations

There are a number of objectsin thisMIB that are represented as coded character sets.
The datatype for such objectsisOCTET STRING. Such objects could be in different
coded character sets and could be localized in the language and country, i.e., could be
localized. However, for the Job Monitoring MIB, most of the objects are supplied as job
attributes by the client that submits the job to the server or device and so are represented
in the coded character set specified by that client. Therefore, the agent is not able to
provide for different representations depending on the locale of the server, device, or user
of the job monitoring application. The only exception is job submission protocols that
pass job or document attributes as OBJECT IDENTIFIERS or enums. For those job and
document attributes, the agent shall represent the corresponding objects in the Job
Monitoring MIB as coded character setsin the current (default) locale of the server or
printer as established by the system administrator or the implementation.

For smplicity, this specification assumes that the clients, job monitoring applications,
servers, and devices are al running in the same locale. However, this specification allows
them to run in any locale, including locales that use two-octet coded character sets, such
as 1SO 10646 (Unicode). Job monitors applications are expected to understand the coded
character set of the client (and job), server, or device. No specia meansis provided for
the monitor to discover the coded character set used by jobs or by the server or device.
This specification does not contain an object that indicates what locale the server or device
isrunning in, let aone contain an object to control what locale the agent isto 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 objectsin 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 and bit strings while the standard is in the proposed
and draft states according to the procedures described in this section. IANA will handle
registration of additional enums and bit strings after this standard is approved in
cooperation with an IANA-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).
Enumerations (enums) are sets of symbolic values defined for use with one or more
objects. All enumeration sets are assigned a symbolic data type name (textua
convention). Asa convention the symbolic name endsin "TC" for textua convention.
These enumerations are listed at the beginning of the MIB module specification.
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This working group has defined several type of enumerations for use in the Job
Monitoring MI1B and the Printer MIB (see RFC 1759). These enumerations differ in the
method employed to control the addition of new enumerations. Throughout this
document, references to "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:

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.

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
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 (see table of contents Table
of Textual-Conventions):

1. JmJobServiceTypesTC
2. JmJobStateTC
3. JmAttributeTypeTC

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 1ANA Registration of bit string values

This draft contains the following bit string textual-conventions:
1. JmJobStateReasonsTC

The jobStateReasons attribute is defined as a bit string using the
JmJobStateReasonsT C textual-convention that is represented by an OCTET
STRING(SIZE(0..63)). Bitsin the bit string are assigned starting with the most
significant bit in the most significant octet which is called bit 1. Bit 2 is the next most
significant bit in the most significant octet, etc. Bit 9 isthe most significant bit in the
second most significant octet, etc., up to the maximum bit: 504 (= 8 x 63). The
registration of JmJobStateReasonsT C bit values shall follow the procedures for atype 2
enum as specified in Section 7.1
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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
jobK OctetsRequested and jobK OctetsCompleted attributes, so that a user can tell how
busy aprinter is. Other sites might allow all unprivileged users to see all objects of all
jobs. It isup 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., the
jobOwner attribute in the jmAttributeT able does not match the user's user name. See
the ImAttributeTypeT C textual convention on page 38 and the jmAttributeT able.

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,
aunknown(2) for an enum, or a (-2) for an integer value.

10. Notification and Traps
This MIB does not specify any traps. For simplicity, management applications are

expected to poll for status. The resulting network traffic is not expected to be significant.

11. MIB specification
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— COWPLI ANCE, OBJECT- GROUP FROM SNWVPv 2- CONF;

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

Use the experinental (54) O D assigned to the Printer MB 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:

1 36 1 3 54 jobnmonm b(105) to:

13612 1 )obrmonmb(X)

This will make it easier to translate prototypes to

t he standard nanespace because the |l engths of the O Ds won't
change.

tenp OBJECT IDENTIFIER ::= { experinental 54 }

j obmonm b MODULE- | DENTI TY

LAST- UPDATED "9704040000Z"
ORGANI ZATION "I 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

Ver sion: 0.8"
={ tenp 105 }

Textual conventions for this M B nodul e

Bergman, Hastings, |saacson, Lewis [Page 21]



736
737
738
739
740
741
742
743
744
745
746
147
748
749
750
751
752
753
754
755
756

757

758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776

7

778
779
780
781
782
783
784
785
786
787

Job Monitoring MIB, V0.8 April 4, 1997

Jnli neTC : : = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

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

NOTE - Jnli meTC is defined in units of seconds, rather than
100t hs of seconds, so as to be sinpler for agents to inplenent
(even if they have to inplenent the 100ths of a second to conply
with MB-11.)

NOTE - JnlimeTC 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 65). The Ti meStanp
textual -convention defined in SMv2 is defined as an APPLI CATI ON
3 IMPLICIT I NTEGCER tag, not an Integer32, so cannot be used in
this MB as one of the values of jmAttri buteVal ueAsl nteger."

SYNTAX | NTEGER( Q. . 2147483647)
Jnli nel nterval TC :: = TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON

"A period of tinme, neasured in units of seconds.

NOTE - JniTinelnterval TC is defined in the sane units as
Jnli meTC, nanely seconds.

NOTE - Jnli nelnterval TC is defined as an Integer32 so that it
can be used as a value of an attribute which is represented as
the value of the jmAttri but eVal ueAsl nt eger object (see page 65).
The Ti nelnterval TC textual -convention defined in SNMP-TC i s
defined as an Integer32, so it could be used in this MB, except
that Tinelnterval TC is defined in 100ths of a second, not in
units of seconds."”

SYNTAX | NTEGER(O. . 2147483647)
JmlobSt at eTC :: = TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON

"The current state of the job (pending, processing, held, etc.)

Managenent applications shall be prepared to receive all the
standard job states. Servers and devices are not required to
generate all job states, only those which are appropriate for
the particular inplenmentation. However, the follow ng states
are mandatory for a server or device inplenmentation:
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processi ng(5)
needsAttention(7)
cancel ed(8)
conpl et ed(9)

See Section 12 entitled 'Job Life Cycle' on page 69 for
additional job state semantics, |legal job state transitions, and
i npl enment ati on consi derati ons.

A conpani on textual convention (JmJobSt ateReasonsTC) and
corresponding attribute (jobStateReasons) provide additional

i nformati on about job states. Wiile the job states cannot be
added to wi thout inpacting deployed clients, it is the intent
that additional JnJobStat eReasonsTC enuns can be defined w thout
i npacting deployed clients. In other words, the
JmlobSt at eReasonsTC is intended to be extensible. See page 43.

The follow ng job state standard val ues are defined:"

-- This is a type 2 enuneration. See Section 7.1 on page 18.
SYNTAX | NTEGER ({
ot her (1), -- The job state is not one of the defined
-- states.

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

hel d(3), -- The job is not yet a candidate for
-- processing for any nunber of reasons.
-- The reasons are represented as bits in
-- the jobStateReasons attribute. Sone
-- reasons are used in other states to give
-- added information about the job state.
-- See the JmJobSt at eReasonsTC t ext ual
-- convention for the specification of each
-- reason and in which states the reasons
-- may be used.

pendi ng(4), -- The job is a candidate for processing,
-- but is not yet processing.

processi ng(5), -- The job is using one or nore docunent
-- transfornms which include purely software
-- processes, such as interpreting a PDL,
-- and hardware devices, but is not yet
-- maki ng marks on a nmedi um

-- If an inplenentation does not distinguish

-- between processing and printing, then the

-- processing state shall be inpl enented.
printing(6) -- The job is printing, i.e., making marks

Bergman, Hastings, |saacson, Lewis [Page 23]



Job Monitoring MIB, V0.8 April 4, 1997

needsAttention(7),

cancel ed( 8),

conpl et ed(9)

Bergman, Hastings, Isaacson, Lewis

on a nedi um

| f an inplenentation does not distinguish
bet ween processing and printing, then the
processing state shall be inpl enented.

The job is using one or nore devices, but
has encountered a problemw th at | east
one device that requires human

i ntervention before the job can conti nue
usi ng that device. Exanples include
runni ng out of paper or a paper jam

Usual Iy devices indicate their condition
in human readable formlocally at the
device. The managenent application can
obtain nore conplete device status
remotely by querying the appropriate
device M B using the job's jnDevicel ndex
object in the Job Monitoring MB

The job is in the process of being

term nated by the server or device or has
conpleted termnating the job, either
because the client canceled the job or
because a serious probl em was encountered
by a docunent transform while processing
the job. The job's jobStateReasons
attribute shall contain the reasons that
the job was cancel ed. The job shal
remain in the canceled state for the sane
period of tinme as if the job had

conpl eted, before transiting to the
unknown state. See the conpleted state
descri ption.

The job has (1) conpleted after
processing/printing and all of the nedia
have been successfully stacked in the
out put bin(s).

The job has conpl eted successfully or
with warnings or errors. The job's

| obSt at eReasons attri bute shall contain
the reasons that the job has entered the
conpl eted state.

The length of time that a job may be in
the conpleted state, before transitioning
to unknown, is specified by the val ue of
t he j mGener al JobPersi stence object. In
addition, the agent shall maintain all of
the attributes in the jmAttri buteTabl e
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-- for at least the tine specified in the

-- jmGeneral Attri butePersi stence object, so
-- that a nmanagenent application accounting
-- programcan copy all the attributes to an
-- accounting | og.

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

"The type of the attribute.

Sone attributes represent information about a job, such as a
file-name, or a docunent-nanme, or subm ssion-tine or conpletion
time. Oher attributes represent resources required, e.g., a
medi um or a colorant , etc. to process the job before the job
start processing ORto indicate the amount of the resource that
is being consunmed while the job is processing, e.g., pages
conpl eted 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 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 otherw se in

JmAttri buteTypeTC, an agent shall ensure that each attribute
itemoccurs only once in the jmAttri buteTable for a job.
Attributes that may appear nmultiple tinmes in the

JmAttri buteTable for a job are indicated in their specification
in the JmAttri buteTypeTC (see page 25). However, such attribute
itenms shall not contain duplicates for '"intensive' (as opposed
to "extensive') attributes.

For exanpl e, each docunent Format Enum attribute entry
shal | appear in the jmAttri buteTable only once for a job
since the interpreter |language 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
multiple types of nmedia, there shall be only one rowin
the jmAttri buteTabl e for each nedia type, not one row
for each docunent that uses that nmediumtype.

On the other hand, if a job contains two docunents of

t he sane nane, there can be separate rows for the
docunent Nane attribute itemw th the sane nane, since a
docunent nanme is an extensive attribute item
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In the followng definitions of the enuns, each description

i ndi cates whet her the value of the attribute shall be
represented using the jmAttri but eVal ueAsl nteger or the

J MAttri but eVal ueAsCctets objects by the initial tag: 'lInteger:
or 'Cctets:', respectively. A very few attributes use both
objects at the sane tine to represent a pair of val ues

(medi unConsuned) and so have both tags. See the

JmAttri buteGoup for the descriptions of these objects.

If the jmAttri buteVal ueAsl nteger object is not used (no
"Integer:' tag), the agent shall return the value (-1)
indicating other. |If the jmAttributeVal ueAsCctets object is not
used (no "'Cctets:' tag), the agent shall return a zero-length
octet string.

An agent shall create a rowin the jmAttri buteTable for each
attribute that is (1) supplied with a job when the job is
accepted by a server or printer or that (2) the server or
printer supplies as a default either when the job is accepted or
| ater during processing. An agent shall not create a row for
any attribute that was neither supplied with the job nor
supplied by the server or printer as a default.

Sone attributes are mandatory for confornmance, and the rest are
conditionally mandatory. An agent shall instrunment any
mandatory attribute. |[If the server or printer does not provide
access to the information about the mandatory attribute, the
agent shall return the 'unknown' value. An agent shal
instrunment any conditionally mandatory attribute if the server
or printer provides access to the information about the
attribute to the agent. |If the server or printer does not
provi de access to the informati on about the conditionally
mandatory attribute, the agent shall not create the rowin the
] MAttri but eTabl e.

The mandatory attributes are the ones required to have copies in
the jmJlobStateTabl e. The nmandatory attri butes are:

j obSt at e

nunmber O | nt er veni ngJobs
devi ceAl ert Code

] obKCct et sRequest ed

] obKCct et sConpl et ed

I npr essi onsRequest ed

i npr essi onsConpl et ed
out put Bi nNane

The table of contents lists the attributes in order to help see
the order of O D assignnent which is the order that the Get Next
operation returns attributes.

The standard attribute types defined so far are:"
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909
910 -- This is a type 2 enuneration. See Section 7.1 on page 18.
911 SYNTAX | NTEGER ({
-- ]jm Description - including Cctets: or Integer:
-- Attribute to specify whether the value is represented
-- Typel ndex in the jmAttri buteVal ueAsCctets or the
-- ] MAt t ri but eVal ueAsl nt eger obj ect,
-- respectively.
ot her (1), -- An attribute that is not in the list and/or

t hat has not been registered with | ANA

R R I bk S bk b b S b S b S b S R Sk I b ik b S b S b i b b S b S b S bk S b R I R e S Sk S b

-- Job State attributes

-- The following attributes specify the state of a job.

R R I bk S b S S b I b b S b Sk b S R Sk I b Sk b S b S b b b S b S b S bk S b b I R e S Sk S b

j obSt at e(2)

] obSt at eAsso
ci at edVal ue(
3)

The current state of the job (pending,
processing, held, etc.)

Managenent applications shall be prepared to
receive all the standard job states.

Servers and devices are not required to
generate all job states, only those which
are appropriate for the particul ar

i npl enent ati on.

A conpani on textual convention
(JmlobSt at eReasonsTC) and correspondi ng
attribute (jobStateReasons) provide

addi tional information about job states.
Wiile the job states cannot be added to
wi t hout inpacting deployed clients, it is
the intent that additional
JmJobSt at eReasonsTC enuns can be defi ned
wi t hout inpacting deployed clients. 1In
ot her words, the JmJobStat eReasonsTC i s
intended to be extensible. See page 43.

This attribute is a type 2 enum

| nteger: The value of the nost rel evant
attribute associated with the job's current
state.

VWi ch attribute depends on the job's current
state (as specified by the value of the

j mlobSt ate object and the jobState
attribute) as foll ows:

] mMlobSt at e Associ ated Attribute Page
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-- /jobState

-- held j obSt art edBei ngHel dTi ne 41
-- pendi ng nunber O | nt er veni ngJobs 43
-- processing ] obKCct et sRequest ed 47
-- printing I npr essi onsRequest ed 49
-- needsAttention devi ceAl ert Code 29
-- cancel ed i npr essi onsConpl et ed 38
-- conpl eted out put Bi nNane 34

-- NOTE - The jobStat eAssoci atedVal ue attri bute
-- selects from anongst seven mandatory

-- attributes that attribute that is nost

-- relevant to the job's current state. the
-- jobSt at eAssoci atedvVal ue attribute is

-- provided as an efficiency inprovenent, so
-- that an application can obtain the nost

-- relevant attribute for each job's current
-- state (1) without first having to determ ne
-- the job's state or (2) having to request al
-- seven mandatory attributes in the sane

-- CetNext operation that obtains the next job
-- in the next conceptual rowin the

-- JmAttributeTabl e.

jobStateReas -- Cctets: Additional information regarding
ons(4) -- the jmlobState/jobState object/attribute.
-- The jobStateReasons attribute identifies the
-- reason or reasons that the job is in the
-- held, pending, processing, needsAttention,
-- canceled, retained, or conpleted state. The
-- server shall indicate the particular
-- reason(s) by setting the value of the
-- jobStateReasons attribute. Wiile the job
-- states cannot be added to w thout inpacting
-- deployed clients, it is the intent that
-- additional JmJobStat eReasonsTC enuns can be
-- defined wi thout inpacting deployed clients.
-- In other words, the JnJobStat eReasonsTC is
-- intended to be extensible. See page 43.

-- Wien the job does not have any reasons for
-- being inits current state, the server shal
-- set the value of the jobStateReasons

-- attribute to a bit string containing al

-- zeros.

-- Bits in the bit string are assigned starting
-- wth the nost significant bit in the nost

-- significant octet which is called bit 1.

-- Bit 2 is the next nost significant bit in

-- the nost significant octet, etc. Bit 9 is
-- the nost significant bit in the second nost
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-- significant octet, etc., up to the maxi mum
-- bit: 504 (= 8 x 63). See JobStateReasonsTC
-- on page 43.

-- An agent only needs to return the nost

-- significant octet up to the | east

-- significant octet that contains a non-zero
-- bit. The remaining octets need not be

-- returned.

-- If all bits are zero, the agent may return

-- an OCTET STRI NG of zero |ength.

-- Alternatively, an agent may always return a
-- fixed nunber of octets starting with the

-- nost significant octet and running through

-- the least significant octet that could ever
-- have a one bit in it for that

-- inplenmentation.

-- This attribute is a type 2 bit string. See
-- Section 7 entitled "I ANA Consi derations' on

-- page 18.
nunberOfInte -- Integer: The nunber of jobs that are
rveni ngJobs( -- expected to be processed before this job is
5 -- 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 shal

-- return a value of O for this object when the
-- job starts processing (since there are no

-- jobs in front of the job).

deviceAlertC -- The device alert code when the job is

ode( 6) -- stopped 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 using the PrtAl ertCodeTC
-- textual convention or equivalent.

processingMe -- COctets: A coded character set nessage that

ssage(7), -- is generated during the processing of the
-- job as a sinple formof processing log to
-- show progress and any probl ens.

-- Arowwth this attribute item may appear
-- nore than once in the jmAttri buteTable for a
-- job.

R R I b b S bk S b I bk S b S b S R Ik I b Sk b S b S b I S b S b S b S b b S b b R R e b kS b

-- Job ldentification attri butes
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-- The followng attributes help an end user, a system
-- operator, or an accounting programidentify a job.

R R b b S b Sk S b S b b S b S b I R Sk I b ik b S b S b e b b S b S b S b S R R Ik S b e S b S b

| obName( 8) -- Cctets: The human readabl e string nanme 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
-- uni que.

-- 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 |oggi ng nessages.

-- If this attribute is not specified when the
-- job is submtted, no job nane is assuned,

-- but inplenentation specific defaults are

-- allowed, such as the value of the

-- docunent Nanme resource itemof the first

-- docunent in the job or the fil eNane resource
-- itemof the first docunent in the job.

-- The jobNanme attribute is distinguished from
-- the jobComment attribute, in that the

-- jobName 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 formadditional information that a user
-- mght wish to use to conmunicate with

-- hinmself/herself, such as a rem nder of what
-- to do with the results or to indicate a

-- different set of input parameters were tried
-- in several different job subm ssions.

j obServiceTy -- Integer: Specifies the type(s) of service
pes(9) -- to which the job has been submtted (print,
-- fax, scan, etc.) as defined by the
-- JmlobServi ceTypesTC on page 42. The service
-- type is represented as a BITS datatype that
-- 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, fax, and print a
-- single job. In this case, three bits would
-- be set in the jobServiceTypes attri bute,
-- corresponding to the values: 8+32+4=44,
-- respectively.
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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

j ob subm ssion protocol. This attribute
shall be inplenented 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 exanple, a printer
operator may only be interested in jobs that
include printing. That is why the object is
in the job identification category.

This attribute is a type 2 enum

Cctets: The coded character set nanme of the
user that submtted the job. The nethod of
assigning this user nane wll be system
and/or site specific but the nethod nust
insure that the nane is unique to the
network that is visible to the client and
target devi ce.

Thi s val ue should be the authenticated name
of the user submtting the job.

Cctets: 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 custoner account nane.

NOTE: This attribute need not be printable
characters.

The adm ni stratively defined coded character
set nane of the target device or queue. |Its
val ue corresponds to the Printer M B:

prt General PrinterNane object (added to the
draft Printer MB) for printers. For
servers, this object is the nane that users
supply to indicate whether they want the job
to be processed, typically, but not limted
to, a job queue nane or |ogical printer

nane.

Integer: The index of the rowin the
associated Printer M B of the channel which
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is the source of the print job. See RFC
1759.

Must be 1 or greater.

NOTE - the Job Monitoring MB points to the
Channel rowin the Printer MB, so there is
no need for a port object in the Job
Monitoring MB, since the PWGis adding a
prt Channel I nformati on object to the Channel
table of the draft Printer MB

Integer: The index of the physical device
M B i nstance requested/ used, such as the
Printer MB. This value is an hrDevicel ndex
val ue. See the Host Resource MB

Arowwth this attribute item may appear
nore than once in the jmAttri buteTable for a
job that is using nore than one physical
device, but the jmAttri buteVal ueAsl nt eger
shall be different for each such row.

If there is no physical device MB instance
for this job, this row shall not be present
in the jmAttri but eTabl e.

Cctets: The nane of the physical device to
which the job is assigned.

Arowwth this attribute item may appear
nore than once in the jmAttri buteTable for a
job that is using nore than one physical
device, but the jmAttri buteVal ueAsCctets
shal|l be different for each such row

Cctets: The coded character set file name of
t he docunent.

Arowwth this attribute item may appear
nore than once in the jmAttri buteTable for a
j ob.

Cctets: The coded character set nane of the
docunent .

Arowwth this attribute item may appear
nore than once in the jmAttri buteTable for a
j ob.

Cctets: An arbitrary human-readabl e coded
character text string supplied by the
subm tting user or the job submtting
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-- application programfor any purpose. For

-- exanple, a user mght indicate what he/she
-- is going to do with 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.

R R bk S b Sk S b S b S S b S b S R Sk I bk b S b S b S b S b S b S b S R R Rk b b b b

-- Job Paraneter attri butes

-- The following attributes represent input paraneters
-- supplied by the submtting client in the job subm ssion
-- protocol .

R R I bk S bk S b S b S S b S b S R Sk I b ik b S b b S b b b S b S b b S b I R R b b b b

jobPriority( -- Integer32(0..100): The priority for

19) -- 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

-- lowest possible priority (a job which a

-- priority-based scheduling al gorithm shal

-- pass over in favor of higher priority jobs).
-- The value 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.

-- Avalue of 0 shall be returned by
-- inplementations that do not have a priority-
-- based queuing al gorithm

| obProcessAf -- Integer: The calendar date and tine of day
terDat eAndTi -- after which the job shall beconme a candi date
me( 20) -- to be schedul ed for processing. |If the

-- value of this attribute is in the future,

-- the server shall set the value of the job's
-- jmlobState object and the job's jobState

-- attribute to held and add the

-- jobProcessAfterSpecified bit value to the
-- job's jobStateReasons attribute and shal

-- not schedule the job for processing until

-- the specified date and tine has passed.

-- When the specified date and tine arrives,

-- the server shall renove the

-- jobProcessAfterSpecified bit value fromthe
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-- job's jobStateReasons attribute and, if no
-- other reasons remain, shall change the job's
-- jmlobState and the job's jobState attribute
-- to pending so that the job becones a

-- candidate for being schedul ed on devices(s).

-- The server shall assign an enpty value to
-- the jobProcessAfterDat eAndTinme attribute
-- when no process after tinme has been

-- specified, so that the job shall be a

-- candidate for processing i medi ately.

outputBinlnd -- Integer: The output subunit index in the
ex(21), -- Printer MB of the output bin to which al
-- or part of the job is placed in.

-- Arowwth this attribute item may appear

-- nore than once in the jmAttri buteTable for a
-- job, but the jmAttri buteVal ueAsl nt eger shal
-- be different for each such row

out put BinNam -- COctets: The nanme of the output bin to which
e(22), -- all or part of the job is placed in.

-- Arowwth this attribute item may appear

-- nore than once in the jmAttri buteTable for a
-- job, but the jmAttri buteVal ueAsCctets shall
-- be different for each such row

si des(23), -- Integer: The nunber of sides that any
-- docunent in this job will require or did
-- use.
docunment Form -- Integer: The interpreter |anguage famly
atl ndex(24), -- index in the Printer MB of the

-- prtinterpreterLangFam |y object, that this
-- job requires and uses. A docunent or a job
-- may use nore than one PDL.

-- Arowwth this attribute item may appear

-- nore than once in the jmAttri buteTable for a
-- job, but the jmAttri buteVal ueAsl nt eger shal
-- be different for each such row. As with al
-- intensive attribute itens where nultiple

-- rows are allowed, there shall be only one

-- distinct row for each distinct PDL; there

-- shall be no duplicates.

-- NOTE - This attribute type is intended to be
-- used with an agent that inplenents the

-- Printer MB and shall not be used if the

-- agent does not inplenment the Printer MB

-- Such as agent shall use the
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-- docunent Format Enum attri bute i nstead.

docunment Form -- Integer: The interpreter |anguage famly
at Enun 25), -- corresponding to the Printer MB
-- prtinterpreterLangFam |y object, that this
-- job requires and uses. A docunent or a job
-- may use nore than one PDL.

-- Arowwth this attribute item may appear

-- nore than once in the jmAttri buteTable for a
-- job, but the jmAttri buteVal ueAsl nt eger shal
-- be different for each such row. As with al
-- intensive attribute itens where nultiple

-- rows are allowed, there shall be only one

-- distinct row for each distinct PDL; there

-- shall be no duplicates.

-- This enumis a type 2 enum
-- NOTE: The PrtlnterpreterLangFam | yTC text ual

-- convention is defined in the draft Printer
-- MB, but is not in RFC 1759.

R I b b b b b b I R R S S S b I b b b R I S b b bk b Sk b S R b b b b b S I S b b b b b Sk S Sk b Sk
-- Resources attributes (requested and consuned)

-- Pairs of these attributes can be used by nonitoring
-- applications to show 'thernoneters' of usage to users.

R R bk S b Sk S b S b S b S b R R S b I bk S b S b S b b b I b R R Rk S b I bk S b S b S b

j obCopi esReq -- Integer: The nunber of copies of the entire
uest ed( 26), -- job that are to be produce

-- A value of -2 neans unknown.

j obCopi esCom -- Integer: The nunber of copies of the entire
pl et ed(27), -- job that the entire job has conpl eted so
-- far.

-- A value of (-2) neans unknown.

docunent Copi -- Integer: The total count of the nunber of
esRequested( -- docunent copies requested. |If there are
28), -- 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.

docunent Copi -- Integer: The total count of the nunber of
esConpl eted( -- docunent copies conpleted so far for the job
29), -- as a whole. |If there are docunents A, B,

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

j obKOctetsRe -- Integer: The total nunber of K (1024)
quested(30), -- octets being requested to be processed in
-- the job, including docunent and j ob copi es.
-- 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 val ue of

-- this attribute after each docunent 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 inplenentation.
-- In other words, while the job is in the held
-- state with the jobStateReasons attribute

-- containing a docunent sNeeded or

-- preProcessing value, the value of the

-- JobKCct et sRequested attri bute depends on

-- inplementation and may not correctly refl ect
-- the size of the job.

-- In conputing this value, the server/device
-- shall include the multiplicative factors

-- contributed by (1) the nunber of docunent

-- copies, and (2) the nunber of job copies,

-- independent of whether the device can

-- process nmultiple copies of the job or

-- docunent wi thout maeking 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 and shall be:

-- (1) Docunent contribution: Miltiply the
-- si ze of each docunent in octets by the
-- nunber of docunent copies of that

-- docunent .

-- (2) Add each docunent contri bution
-- t oget her.

-- (3) Job copy contribution: Miltiply the
-- j ob size by the nunber of job copies.

-- (4) Round up the result to the next
-- hi gher K (1024 multiple).

-- The total K octets to be processed can be
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-- used in the denom nator with the

-- jobKCctetsConpleted attribute in the

-- nunerator in order to produce a

-- '"thernoneter' that indicates the progress of
-- the job.

-- The value (-2) neans unknown.

j obKOctetsCo -- Integer: The nunber of K (1024) octets

mpl eted(31), -- currently processed by the server or device,
-- including docunent and job copies. For
-- printing, the conpleted count only includes
-- processing (interpreting) if the
-- inplenmentation distinguishes between the
-- processing and printing states; otherw se,
-- the conpleted count includes both processing
-- (interpreting) and marki ng conbi ned
-- together. For scanning, the conpl eted count
-- only includes scanning, if the
-- inplementation distinguishes between the
-- processing and (to be registered) scanning
-- states; otherw se the conpleted count
-- includes both scanning and processing
-- (formatting).

-- The agent shall round the actual nunber of
-- octets conpleted up to the next higher K
-- Thus O octets is represented as 0, 1-1023,
-- is represented as 1, 1024-2047 is 2, etc.
-- When the job conpletes, the values of the
-- j obKCct et sRequested and t he

-- JobKCctetsConpleted attri butes shall be

-- equal

-- For multiple copies generated froma single
-- data stream the value shall be increnented
-- as if each copy was printed froma new data
-- streamw thout resetting the count between
-- copies. See the pagesConpl et edCurrent Copy
-- attribute that is reset on each docunent

-- copy.

-- The total K octets conpleted can be used in
-- the nunerator with the j obKCct et sRequest ed
-- attribute in the denom nator in order to

-- produce a "thernoneter"” that indicates the
-- progress of the job.

-- The value of this attribute shall be O if
-- processing has not started for this job.

R R I b b S b Sk b b I b S b S b S R S I b Sk b S b S b b b S b S b S bk S b I R R b b b
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-- 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.

R R I b b S b Sk S b S b S S b S b S R Sk I b ik S b S b S b S b S b S b S b S R R R b e b b b

i npressionsS -- Integer: The nunber of inpressions spool ed
pool ed( 32), -- to the server or device for the job so far.
i npressionsS -- Integer: The nunber of inpressions sent to
ent ToDevice( -- the device for the job so far.

33),

i npressionsl -- Integer: The nunber of i npressions
nterpreted(3 -- interpreted for the job so far.
inbressionsR -- Integer: The nunber of inpressions
equested(35) -- requested by this job to produce.
inpressionsC -- Integer: The total nunber of inpressions
onpl eted(36) -- 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 nunmber of inpressions
-- conpl eted includes the nunber of inpressions
-- processed.

-- The value of this attribute shall be O if
-- processing has not started for this job.

i npressionsC -- Integer: The nunber of inpressions
onpl etedCurr -- conpleted by the device for the current copy
ent Copy(37), -- 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 conpleted includes
-- the nunber of inpressions processed.

-- The value of this attribute shall be O if
-- processing has not started for this job.

R R b S bk S b S b S b b S R Sk I bk S b S b S b b b S b S b S bk S b R R bk S b

-- 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.
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pagesRequest
ed(38),

pagesConpl et
ed(39),

pagesConpl et
edCurr ent Cop
y(40),

I nteger: The nunber of |ogical pages
requested by the job to be processed.

Integer: The total nunber of |ogical pages
conpleted for this job so far.

I nteger: The nunber of |ogical pages
conpleted for the current copy of the
docunent so far. This value shall be reset
to O for each docunent in the job and for
each docunment copy.

R R bk S b Sk S b I b S b S b S R Ik I b ik b S b A S b b b S b S b S b b S b I R R bk S b

-- Sheet attributes

-- The sheet
-- on one or

is a single piece of a nedium whether printing
bot h si des.

R R b S b S S b I b S b S b S R Sk I bk S b S b S b b b S b S b S bk S b I Sk b e b b b

sheet sReques
ted(41),

sheet sConpl e
ted(42),

sheet sConpl e
t edCurrent Co

py(43),

medi unmReques
ted(44),

medi unConsum
ed(45),

I nteger: The total nunber of nmedi um sheets
requested to be processed for this job.

Integer: The total nunber of nmedium sheets
t hat have conpl eted marking and stacking for
the entire job so far whether those sheets
have been processed on one side or on both.
The value of this attribute shall be O if
processi ng has not started for this job.

| nteger: The nunber of nedi um sheets that
have conpl eted marki ng and stacking for the
current copy of a docunent in the job so far
whet her those sheets have been processed on
one side or on both.

The value of this attribute shall be reset
to O each docunment in the job and for each
docunent copy.

Cctets: The name of the nediumthat is
requi red by the job.

Arowwth this attribute item may appear
nore than once in the jmAttri buteTable for a
job, but the jmAttri buteVal ueAsCctets shall
be different for each such row

Cctets: The nane of the nmedi um AND

I nteger: the nunber of sheets that have
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been consuned so far whether those sheets
have been processed on one side or on both.
This attribute shall have both val ues.

Arowwth this attribute item may appear
nore than once in the jmAttri buteTable for a
job, but the jmAttri buteVal ueAsCctets shall
contain a different nane for each such row

The value of this attribute shall be O if
processi ng has not started for this job.

I nteger: The index (prtMarkerCol orant!| ndex)
inthe Printer MB of the col orant
request ed.

Arowwth this attribute item may appear
nore than once in the jmAttri buteTable for a
job, but the jmAttri buteVal ueAsCctets shall
be different for each such row

Cctets: The nane of the col orant requested.
Arowwth this attribute item may appear
nore than once in the jmAttri buteTable for a

job, but the jmAttri buteVal ueAsCctets shall
be different for each such row.

I nteger: The index (prtMarkerCol orant!| ndex)
in the Printer MB of the col orant consuned.

Arowwth this attribute item may appear
nore than once in the jmAttri buteTable for a
job, but the jmAttri buteVal ueAsCctets shall
be different for each such row

Cctets: The nanme of the col orant consuned.
Arowwth this attribute item may appear
nore than once in the jmAttri buteTable for a

job, but the jmAttri buteVal ueAsCctets shall
be different for each such row.

R R b Ak S b S S b I b S b S b S R Sk S b Sk b S b S b i b b S b S b S b b S b R R b b b

-- Tinme attributes

-- Two forns of tine are provided.
-- In a separate attribute.
-- nore appropriate form

Each formis represented
| mpl ement ati ons nmay choose the
An i npl ementati on need not provide

-- both fornms and is recommended not to provide both forns

-- for a particular attribute.

However, sone attri butes may

-- be in one formand others may be in the other form

Bergman, Hastings, Isaacson, Lewis
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The two forns are:

-- DateAndTine is an 8 or 11 octet binary encoded year
-- nonth, day, hour, mnute, second, deci-second with

-- optional

of fset from UTC

See SNWPv2-TC

-- NOTE: DateAndTinme is not printable characters; it is

-- binary.

-- JniTinmeTC is the tinme of day neasured in the nunber of
-- seconds as an offset fromthe integer value of sysUpTi ne
-- (which is nmeasured in hundredths of a second).

-- See page 22.

R R I bk S bk S b I b S b S b R R S b S b Sk S b S b S b b b I b S R R Rk S b I bk S b b b S b

j obSubm ssi o
nDat eAndTi ne
(50),

j obSubm ssi o
nTi me(51),

j obSt art edBe
i ngHel dTi me(
52) H

j obSt art edPr
ocessi ngDat e
AndTi me(53),

j obSt art edPr
ocessi ngTi ne
(54),

j obConpl et ed
Dat eAndTi me(
55),

j obConpl et ed
Ti me(56),

Bergman, Hastings, Isaacson, Lewis

Cctets: The date and tinme that the job was
submtted. The value shall be specified
usi ng the Dat eAndTi ne textual convention
fromSMv2-TC

Integer: The tinme that the job was

subm tted. The value shall be specified
usi ng the Jnili neTC textual convention (see
page 22).

Integer: The tinme that the job started
being held, i.e., the time that the job
entered the held state nost recently. The
val ue shall be specified using the Jnli neTC
textual convention (see page 22). |If the

j ob has never entered the held state, then
t he val ue shall be O.

Cctets: The date and tine that the job
started processing. The value shall be
speci fied using the DateAndTi ne textual
convention from SMv2-TC

Integer: The tinme that the job started
processing. The value shall be specified
usi ng the Jnili neTC textual convention (see
page 22).

Cctets: The date and tine that the job
conpl eted processing and the nmediumis
conpletely stacked in the output bin, i.e.,
when the job entered the conpl eted state.
The val ue shall be specified using the

Dat eAndTi ne textual convention from SM v2-
TC.

Integer: The tinme that the job conpleted
processing and the nediumis conpletely
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-- stacked in the output bin, i.e., when the
-- job entered the conpleted state. The val ue
-- shall be specified using the JnTi neTC

-- textual convention (see page 22).

processingCP -- Integer: The amount of CPU tinme that the

UTi ne(57) -- job has been processing in seconds. |If the
-- job needs attention, that el apsed tine shal
-- not be included. In other words, the

-- processi ngCPUTI ne should be rel atively
-- repeatable.

-- The value of this attribute shall be O if
-- processing has not started for this job.

912 }

913

914

915

916 JmlobServiceTypesTC ::= TEXTUAL- CONVENTI ON

917 STATUS current

918 DESCRI PTI ON

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

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

921 represented as an enumthat is bit encoded wth each job service
922 type so that nore general and arbitrary services can be created,
923 such as services with nore than one destination type, or ones
924 with only a source or only a destination. For exanple, a job
925 service mght scan, faxQut, and print a single job. In this
926 case, three bits would be set in the jobServiceTypes attribute,
927 corresponding to the val ues: 8+32+4=44, respectively.

928

929 Whet her this object is set froma job attribute supplied by the
930 j ob subm ssion client or is set by the recipient job subm ssion
931 server or device depends on the job subm ssion protocol. Wth
932 ei ther inplenentation, the agent shall return a non-zero val ue
933 for this object indicating the type of the job.

934

935 One of the purposes of this object is to permt a requester to
936 filter out jobs that are not of interest. For exanple, a

937 printer operator may only be interested in jobs that include
938 printing. That is why the object is in the job identification
939 cat egory.

940

941 The follow ng service conponent types are defined and are

942 assigned a separate bit value in the enumfor use with the

943 j obServi ceTypes attribute:"”

944

945 -- This is a type 2 enuneration. See Section 7.1 on page 18.

946 SYNTAX | NTEGER ({

ot her (1), -- The job contains sone docunment production
-- instructions that are not one of the
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-- identified types.

unknown( 2), -- The job contains sonme docunent production
-- instructions whose type is unknown to the
-- agent.

print(4), -- The job contains some docunent production
-- instructions that specify printing

scan(8), -- The job contains sone docunment production
-- instructions that specify scanning

faxl n(16), -- The job contains some docunent production
-- instructions that specify receive fax

faxQut (32), -- The job contains sonme docunent production
-- instructions that specify sending fax

get Fil e(64), -- The job contains sone docunment production
-- instructions that specify accessing files or
-- docunents

put Fi | e(128), -- The job contains sonme docunent production
-- instructions that specify storing files or
-- docunents

mai | Li st (256) -- The job contains sonme docunent production

-- instructions that specify distribution of
-- docunents using an electronic mail system

947 }

948

949

950

951

952 JmlobSt at eReasonsTC : : = TEXTUAL- CONVENTI ON

953 STATUS current

954 DESCRI PTI ON

955 "This textual -convention is used in the jobStateReasons

956 attribute to provides additional information regarding the

957 j mMlobSt ate object and the jobState attribute. The

958 | obSt at eReasons attribute identifies the reason or reasons that
959 the job is in the held, pending, processing, printing,

960 needsAttention, canceled, or conpleted state. The server shal
961 indicate the particular reason(s) by setting the value of the
962 j obSt at eReasons attribute. Wile the job states cannot be added
963 to without inpacting deployed clients, it is the intent that
964 addi ti onal JnmJobSt at eReasonsTC enuns can be defined w thout

965 i npacting deployed clients. In other words, the

966 JmJobSt at eReasonsTC i s intended to be extensible.
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993
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995
996
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When the job does not have any reasons for being in its current
state, the server shall set the value of the jobStateReasons
attribute to a bit string containing all zeros.

Bits in the bit string are assigned starting wth the nost
significant bit in the nost significant octet which is called
bit 1. Bit 2 is the next nost significant bit in the nost
significant octet, etc. Bit 9 is the nost significant bit in
t he second nost significant octet, etc., up to the maxinmmbit:
504 (= 8 x 63).

An agent need only return the nost significant octet up to the
| east significant octet that contains a non-zero bit.

If all bits are zero, the agent may return an OCTET STRI NG of
zero length. Alternatively, an agent may al ways return a fixed
nunber of octets starting with the nost significant octet and
runni ng through the |east significant octet that could ever have
a one bit init for that inplenentation.

This object is a type 2 bit string. See Section 7 entitled
"I ANA Consi derations' on page 18.

The foll ow ng standard val ues are defined as bit nunbers, not
enuns (the bit nunber equals the last arc of DPA id-val -reasons-
xxXx O D for the reasons that are in | SO DPA):"

This is a type 2 bit string. See section 7.2 on page 19.

SYNTAX | NTEGER {

real |y OCTET STRI NG SI ZE(O. . 63))

docunent sNeeded( 1), -- The job is in the held state because
-- the server or printer is waiting for
-- the job's files to start and/or finish
-- being transferred before the job can
-- be schedul ed to be printed.

| obHol dSet ( 2), -- The job is in the held state because
-- the client specified that the job is
-- to be held.

] obProcessAfterSpeci -- The job is in the held state because

fied(3), -- the client specified a tine

-- specification reflected in the val ue
-- of the job's

-- jobProcessAfterDateAndTine attri bute
-- that has not yet occurred.

requi redResourcesNot -- The job is in the held state because
Ready(4), -- at least 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

Bergman, Hastings, |saacson, Lewis [Page 44]



Job Monitoring MIB, V0.8 April 4, 1997

successf ul Conpl eti on
(5),
conpl et edW t hWar ni ng
s(6),

conpl etedW t hError s(
7)1

cancel edByUser ( 8),
cancel edByQperat or (9
abort edBySyst en( 10),

| ogfil ePendi ng(11),

| ogfil eTransferring(
12) 1

cascaded( 13),

del et edByAdm ni strat
or(14),

di scardTi meArrived(1
5)1

Bergman, Hastings, Isaacson, Lewis

which the job is a candi date.

The job is in the conpleted state
havi ng conpl et ed successfully.

The job is in the cancel ed or
conpl eted states having conpleted with
war ni ngs.

The job is in the cancel ed or
conpl eted states having conpleted with
errors (and possibly warnings too).

The job is in the canceled, state
havi ng been cancel ed by the user.

The job is in the canceled state
havi ng been cancel ed by the operator.

The job is in the canceled, state
havi ng been aborted by the system

The job's logfile is pending file
transfer.

The job is in the cancel ed or
conpleted states and the job's logfile
is being transferred.

After the outbound gateway retrieves
all job and docunent attributes and
data, it stores the information into a
spool directory. Once it has done
this, it sends the supervisor a job-
processing event with this job-state-
reason which tells the supervisor to
transition to a new job state.

The adm ni strator has issued a Del ete
operation on the job or a Cean
operation on the server or queue
containing the job; therefore the job
may have been cancel ed before or
during processing, and will have no
retention-period or conpletion-period.

The job has been del eted (cancel ed
with the job-retention-period set to
0) due to the fact that the tine
specified by the job's job-discard-
tinme has arrived [if the job had

al ready conpleted, the only action

t hat woul d have occurred is that the
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post Processi ngFai | ed
(16),

subm ssionlnterrupte
d(17),

maxJobFaul t Count Exce
eded(18),

Bergman, Hastings, Isaacson, Lewis

j ob-retention-period would be set to O
and the job is deleted].

The post-processing agent failed while
trying to | og accounting attributes
for the job; therefore the job has
been placed into conpleted state with
t he retai ned jobStateReasons attribute
val ue for a systemdefined period of
time, so the adm ni strator can exam ne
it, resubmt it, etc. The post-
processi ng agent is a plug-and-play
mechani sm whi ch the system and the
custoner uses to add functionality
that is executed after a job has

fini shed processing.

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 closed by the
client. The server shall put the job
into the conpleted state (and shal

not print the job). (2) the server or
t he docunent transfer nethod has
crashed in sone non-recoverabl e way
before the docunent data was entirely
transferred to the server. The server
shall put the job into the conpleted
state (and shall not print the job).
(3) the client crashed or failed to
close the job before the time-out
period. The server shall close the
job and put the job into the held
state with job-state-reasons of

subm ssion-interrupted and j ob- hol d-
set and with the job's job-hold
attribute set to TRUE. The user may
rel ease the job for scheduling by

i ssuing a job subm ssion or nanagenent
prot ocol operation.

The job has been faulted and returned
by the server several tinmes and that
the job-fault-count exceeded the
device's (or server's, if not defined
for the device) cfg-nax-job-fault-
count. The job is automatically put
into the held state regardl ess of the
hol d-j obs-i nt errupt ed- by- devi ce-
failure attribute. This job-state-
reasons value is used in conjunction
with the job-interrupted-by-device-
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devi cesNeedAttenti on
Ti meCQut (19),

needsKeyQper at or Ti ne
Qut (20),

j obSt art Wai t Ti meQut (
21)1

] obEndWai t Ti meCQut (22
) L]

| obPasswor dWai t Ti nreO
ut (23),
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failure val ue.

One or nore docunent transforns that
the job is using needs human
intervention in order for the job to
make progress, but the human
intervention did not occur within the
site-settable tine-out value and the
server/device has transitioned the job
to the held state.

One or nore devices or docunent
transforns that the job is using need
a specially trained operator (who may
need a key to unlock 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 value and the
server/device has transitioned the job
to the held state.

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
resunmed within the site-settable tine-
out value and the server/device has
transitioned the job to the held
state. Normally, the job is resuned
by neans outside the job subm ssion
protocol, such as sone |ocal function
on the device.

The server/devi ce has stopped the job
at the end of processing/printing to
awai t human action, such as renoving a
special cartridge or restoring
standard nedia, but the job was not
resuned within the site-settable tine-
out value and the server/device has
transitioned the job to the conpleted
state. Normally, the job is resuned
by neans outside the job subm ssion
protocol, such as sone |ocal function
on the device, whereupon the job shal
transition i mediately to the cancel ed
state.

The server/devi ce has stopped the job

at the beginning of processing to
await input of the job's password, but
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devi ceTi nedCQut ( 24),

connecti ngToDevi ceTi
meQut (25),

transferring(26),

gueuedl nDevi ce( 27),

j obCl eanup( 28),

processi ngToSt opPoi n
t(29),

| obPasswor dWai t ( 30),

Bergman, Hastings, Isaacson, Lewis

t he human i ntervention did not occur
wthin the site-settable tine-out

val ue and the server/device has
transitioned the job to the held
state. Normally, the password is
input and the job is resuned by neans
outside the job subm ssion protocol
such as sone |ocal function on the
devi ce.

A device that the job was using has
not responded in a period specified by
the device's site-settable attribute.

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 from other systens,
but server was unable to connect to
the device within the site-settable
time-out value and the server has
transitioned the job to the held
state.

The job is being transferred to a down
stream server or devi ce.

The job has been queued in a down
stream server or device.

The server/device is performng
cl eanup activity as part of ending
nor mal processing.

The requester has issued an operation
to interrupt the job and the
server/device is processing up unti
the specified stop point occurs.

The server/device has selected the job
to be next to process, but instead of
assigning resources and started the

j ob processing, the server/device has
transitioned the job to the held state
to await entry of a password (and

di spat ched another job, if there is
one). The user resunes the job either
locally or by issuing a renote
operation and supplying a job-

passwor d=secr et - code i nput paraneter
that nust match the job's job-password
attribute.
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val i dati ng(31),

queueHel d(32),

] obPr oof Wi t (33),

hel dFor Di agnosti cs(3
4)1

servi ceO fLine(35),

noSpaceOnSer ver ( 36),

pi nRequi red(37),

exceededAccount Li m t
(38),

Bergman, Hastings, Isaacson, Lewis

The server/device is validating the
job after accepting the job. The job
state may be held, pending, or
processi ng.

The operator has held the entire queue
by means outside the scope of the Job
nodel .

The job has produced a single proof
copy and is in the held state waiting
for the requester to issue an
operation to release the job to print
normal |y, obeying the job-copies and
copy-count job and docunent attributes
that were originally submtted.

The systemis running intrusive
di agnostics, so the all jobs are being
hel d.

The service/ docunent transformis off-
line and accepting no jobs. Al
pendi ng jobs are put into the held
state. This could be true if its
input is inpaired or broken.

The job is held because there is no
roomon the server to store all of the
job. For exanple, there is no room
for the docunent data or a scan-to-
file job.

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 input paraneter
when the job was created. The
requester shall either (1) enter a pin
locally at the device or issue a
renmote operation supplying the PIN in
order for the job to be able to

pr oceed.

The account for which this job is
drawn has exceeded its |imt. This
condition should be detected before
the job is schedul ed so that the user
does not wait until his/her job is
scheduled only to find that the
account is overdrawn. This condition
may al so occur while the job is
processing either as processing begins
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hel dFor Ret ry( 39),

or part way through processing.

An overdraft nmechani sm shoul d be
included to be user-friendly, so as to
m nimze the chances that the job
cannot finish or that nedia is wasted.
For exanple, the server/device should
finish the current copy for a job with
col | ated docunent copies, rather than
stopping in the mddle of the current
docunent copy.

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
| ater, such as phone nunber busy or
renote file systemin-accessible. For
such a situation, the server/device
shall add the held-for-retry value to
the job's jobStateReasons attribute
and transition the job fromthe
processing to the held, rather than to
the conpleted state.

-- The follow ng values are fromthe X/ Open PSIS draft standard:

cancel edByShut down( 4
O)l

devi ceUnavai | abl e(41

).

wr ongDevi ce(42),

Bergman, Hastings, Isaacson, Lewis

The job was cancel ed because the
server or device was shutdown before
conpleting the job. The job shall be
pl aced in the pending state [if the

j ob was not started, else the job
shall be placed in the term nating
state].

This job was aborted by the system
because the device is currently unable
to accept jobs. This reason [shall be]
used in conjunction with the reason
abort ed-by-system The job shall be

pl aced in the pending state.

This job was aborted by the system
because the device is unable to handl e
this particular job; the spooler
should try another device. This
reason [shall be] used in conjunction
with the reason aborted-by- system
The job shall be pending if the queue
contai ns ot her physical devices that
the job could print on, and the
spool er is capable of not sending the
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-- job back to a physical device that has
-- rejected the job for this job-state-
-- reasons value. O herw se, [the job]

-- shall be placed in the conpleted state
-- with the retained value set in the

-- jobStateReasons attribute.

badJob(43), -- This job was aborted by the system
-- because this job has a major problem
-- such as an ill-formed PDL; the spooler
-- should not even try another device.
-- This reason shall be used in
-- conjunction wth the reason aborted-
-- by-system The job shall be placed in
-- the termnating state.

jobl nterruptedByDevi -- A device or the print system software
ceFailure(44), -- that the job was using has failed
-- while the job was processing. The
-- device is keeping the job in the held
-- state until an operator can determ ne
-- what to do with the job

-- The follow ng additional job state reasons have been added to
-- specify sub-states of the held state that are in | SO DPA:

| obPreProcessing(45) -- The job has been created on the server
, -- or device but the submtting client is
-- in the process of adding additional
-- job conmponents and no docunents have
-- started processing. The job maybe in
-- the process of being checked by the
-- server/device for attributes, defaults
-- being applied, a device being
-- selected, etc.

| obPaused(46), -- The job has been indefinitely
-- suspended by a client issuing an
-- operation to suspend the job so that
-- other jobs may proceed using the sanme
-- devices. The client may issue an
-- operation to resune the paused job at
-- any time, in which case the server or
-- printer places the job in the held or
-- pending states and the job is
-- eventually resuned at the point where
-- the job was paused.

jobl nterrupted(47), -- The job has been interrupted while
-- processing by a client issuing an
-- operation that specifies another job
-- to be run instead of the current job.
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-- The server or printer wll

-- automatically resune the interrupted
-- job when the interrupting job

-- conpl etes.

| obRet ai ned(48) -- The job is being retained by the

-- server or printer after processing and

-- all of the nedia have been
-- successfully stacked in the output
-- bin(s).

-- The job (1) has conpl eted successfully

-- or wwth warnings or errors, (2) has
-- been aborted while printing by the
-- server/device, or (3) has been

-- canceled by the submtting user or

-- operator before or during processing.
-- The job's jobStateReasons attribute

-- shall contain the reasons that the job

-- has entered the retai ned sub-state of
-- the conpleted state.

-- While in the retained state, all of

-- the job's docunent data (and submtted

-- resources, such as fonts, |ogos, and
-- fornms, if any) are retained by the
-- server or device; thus a client could

-- issue an operation to resubmt the job

-- (or a copy of the job) while the job
-- Iisin the retained state.

-- The retained state is conditionally

-- mandatory. |nplenentations that do

-- not retain jobs after they are

-- finished processing such that the

-- client could request that the job be
-- repeated (or resubmtted), need not

-- inplenment the retained state.

--  The followi ng table shows the JmlobSt at eReasonsTC val ues and the
-- job states for which they are applicable. The |1SO DPA job state
-- reasons are shown along with additional job-state-reasons that
-- gi ve users additional feedback on the progress of their job:

Tablel - Legal Job Statesfor each Job State Reason

-- Descriptive Name Allowed job states
-- | docunent s- needed(1) hel d
-- |job-hol d-set (2) hel d
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Descriptive Name

Allowed job states

-- |job-process-after-specified(3) hel d

-- | required-resources-not-ready(4) hel d

-- | successful -conpl eti on(5) conpl et ed
-- | conpl et ed-w t h-war ni ngs( 6) conpl et ed
-- |conpl eted-with-errors(7) conpl et ed
-- | cancel ed- by-user (8) cancel ed
-- | cancel ed- by- operat or (9) cancel ed
-- | aborted-by-systen(10) cancel ed
-- |logfile-pending(11) cancel ed
-- |logfile-transferring(12) cancel ed
-- | cascaded( 13) cancel ed
-- | del et ed-by-adm ni strator(14) cancel ed
-- |discard-tine-arrived(15) cancel ed
-- | postprint-fail ed(16) cancel ed, conpl et ed
-- | subm ssion-interrupted(17) cancel ed
-- | max-j ob-faul t-count - exceeded(18) cancel ed

devi ces-need-attenti on-ti ne-out (19)

hel d, cancel ed

needs- key- operat or-ti ne-out (20)

hel d, cancel ed

job-start-wait-tinme-out(21)

cancel ed

| ob-end-wai t-tine-out(22)

cancel ed

| ob- password-wai t-tinme-out(23)

hel d, pendi ng

devi ce-ti med- out (24)

hel d, cancel ed

connecti ng-to-devi ce-ti ne-out (25)

hel d, cancel ed

transferring(26)

processi ng

gueued-i n-devi ce(27)

processi ng

| ob-cl eanup(28)

processi ng

processi ng-t o- st op- poi nt (29)

processi ng

| ob- passwor d-wai t ( 30)

hel d, processing

val i dati ng(31)

hel d, pendi ng, processing

-- | queue- hel d(32) hel d

-- |j ob-proof-wait(33) hel d

-- | hel d-for-diagnostics(34) hel d

-- | service-off-Iline(35) hel d

-- | no-space-on-server (36) hel d

-- | pi n-required(37) hel d, cancel ed
-- | exceeded-account-1limt(38) hel d, cancel ed
-- |held-for-retry(39) hel d

- - | cancel edByShut down( 40) cancel ed

- - | devi ceUnavai |l abl e(41) pendi ng

-- |wongDevice(42) cancel ed

-- | badJob(43) cancel ed

-- |joblnterruptedByDevi ceFai |l ure(44) hel d

-- | j obPreProcessi ng(45) hel d

-- | j obPaused(46) hel d

-- |joblnterrupted(47) hel d

-- | j obRet ai ned(48) conpl et ed
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The General G oup (Mandatory)
The jnmGeneral G oup consists entirely of the jnCeneral Tabl e.

| mpl enment ation of every object in this group is nmandatory.
See Section 4 entitled ' Conformance Considerations' on page 16.

j mMeeneral OBJECT IDENTIFIER ::= { jobmonm b 5 }

| mener al Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF JnCeneral Entry

MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON
"The j mGeneral Tabl e consists of information of a general nature
that are per-job-set, but are not per-job. See Term nol ogy and
Job Model on page 10 for the definition of a job set.

The j nmGeneral Tabl e which is indexed by:

1. jmlobSetlndex - a running index of Job Set instances
supported by this device or server. A job set is used in
the MB to represent the separation of jobs into disjoint
sets for scheduling purposes in a server, typically into
separate job queues. See Term nol ogy and Job Mddel on page
10 for the definition of a job set."”

= { jnmCeneral 1}

j mceneral Entry OBJECT- TYPE

SYNTAX JnCeneral Entry

MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON
"I nformati on about a job set (queue). See Term nology and Job
Model on page 10 for the definition of a job set.

An entry shall exist in this table for each job set."
| NDEX { j mJobSet| ndex }
::={ jnmGeneral Table 1 }

JntGeneral Entry ::= SEQUENCE {
] mGener al JobSet Nanme OCTET STRI NE SI ZE(O. . 63))
| mGener al JobPer si st ence | nt eger 32( 0. . 2147483647)
] mGeneral Attri but ePersi stence | nt eger 32(0..2147483647),
j mGener al Nunber OF Acti veJobs Integer32(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 JobSet Name OBJECT- TYPE

SYNTAX OCTET STRI NG Sl ZE(O. . 63))
MAX- ACCESS read-only
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STATUS current

DESCRI PTI ON
"The human readabl e adm nistratively assigned nanme of this job
set. Typically, this name will be the nane of the job queue.
If a server or printer has only a single job set, this object
can be the admnistratively assigned nane of the server or
printer itself. This name does not need to be uni que, though
each job set in a single Job Monitoring M B should have di stinct
nanes.

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

={ jnCeneral Entry 1 }

| 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 that an entry will remain in the

] mobl DTabl e and j mJobSt at eTabl e after processing/printing has
conpl eted as specified by the system adm nistrator or the
i npl ementation for this instance of the Job Set."

.= { JnmGeneral Entry 2 }

j mGeneral Attri but ePersi stence OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)
MAX- ACCESS read-only
STATUS current
DESCIUI’TICN
"The mnimumtinme in seconds that an entry will remain in the

jmAttributeTable after processing/printing has conpleted, i.e.,
the time in seconds starting when the job enters the conpleted
or canceled state. The value of this object may be either (1)
set by the system adm nistrator by neans outside this

specification or may be (2) fixed by the inplenentation for this

i nstance of the Job Set, depending on inplenentation. This
val ue shall be equal to or less than the val ue of

| mGener al JobPer si stence. Attributes that are shared between the

j mlobl DTabl e/ mJobSt at eTabl e and the jmAttri buteTabl e shall be
governed by the larger value in all tables.™
.= { jmGeneral Entry 3 }

] mGener al Nunber OFf Acti veJobs OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The current nunber of active jobs in the jmlobl DTabl e,
j mMlobSt ateTabl e, and jmAttri buteTable, i.e., the total nunber of
j obs that have neither conpleted nor have been cancel ed. See
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JmJobSt at eTC on page 22 for the exact specification of the
semantics of the job states.

|f there are no active jobs, the value of this object shall be
0."
.= { jmGeneral Entry 4 }

| mGener al A dest Acti veJdobl ndex OBJECT- TYPE

SYNTAX | nt eger32 (0..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The jmlobl ndex of the ol dest active job, i.e., the job in the
j mMlobSt ateTabl e and jmAttri buteTabl e that has been there the
| ongest and has neither conpl eted nor been cancel ed.

|f there are no active jobs, the value shall be O.

NOTE - For inplenmentations that process jobs in order of

subm ssion, this object indicates the 'separating |line' between
conpleted jobs and jobs that are still active. However, an
application shall still have to skip over cancel ed jobs when
searching for active jobs.

NOTE - Applications that wish to skip over conpleted or cancel ed
jobs may use this value to start with the ol dest active job and
continue until they reach the index value equal to
] mGener al Newest Acti veJobl ndex, ski pping over any conpleted or
cancel ed jobs that mght intervene. Since jobs may arrive while
such an application is perform ng Get Next operations, the
application should al ways get the val ue of
] mGener al Newest Acti veJobl ndex in each Get Next operation to see
if this job is still the newest. |If an application gets the no
nore rows ??? return, the job index may have w apped such that
t he j nCGener al Newest Acti veJdobl ndex is smaller than
] mcener al A dest Acti veJoblndex. |In this case, the application
shal |l start over at 1 and continue the Get Next operations to
find the rest of the active jobs."

.= { jnmGeneral Entry 5 }

| mGener al Newest Acti veJobl ndex OBJECT- TYPE

SYNTAX | nt eger32 (0..2147483647)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The j mlobl ndex of the newest active job, i.e., the job in the

j mlobSt ateTabl e and jmAttri buteTabl e that has been added nost
recently and has neither conpleted nor been cancel ed.

If there are no active jobs, the value shall be 0."
.= { jnmGeneral Entry 6 }
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1157

1158

1159 -- The Job I D G oup (Mandatory)

1160

1161 -- The jmlobl DG oup consists entirely of the jmlobl DTabl e.

1162 -~

1163 -- The two key indexes that are used in other tables to index jobs:
1164 -- jmlobSetl ndex and jmlobl ndex are materialized in this group.

1165 --

1166 -- Inplenentation of every object in this group is nmandatory.

1167 -- See Section 4 entitled ' Conformance Considerations' on page 16.
1168

1169 jmiobl D OBJECT IDENTIFIER ::={ jobnmonmb 6 }

1170

1171 j miobl DTabl e OBJECT- TYPE

1172 SYNTAX SEQUENCE OF Jnmiobl DEntry

1173 MAX- ACCESS not -accessi bl e

1174 STATUS current

1175 DESCRI PTI ON

1176 "The j mlobl DTabl e provides a correspondence (map) fromthe job
1177 subm ssion ID that a client uses to refer to a job and the
1178 ] mobSet | ndex and j mlobl ndex that the Job Mnitoring M B agent
1179 assigned to the job and that is used to access the job in all of
1180 the other tables in the MB. If a nonitoring application

1181 al ready knows the jmioblndex of the job it is querying, that
1182 application need not use the jmlobl DTabl e.

1183

1184 See Term nol ogy and Job Mbodel on page 10 for the definition of a
1185 j ob set.

1186

1187 The j mlobl DTabl e is i ndexed by:

1188

1189 1. jmlobSubm ssionlDindex - a 32-octet job identifier

1190 generated when the job was submtted, either by the client
1191 or the server/printer.

1192 o= { jmloblD 1 }

1193

1194 jmiobl DEntry OBJECT- TYPE

1195 SYNTAX JmJobl DEntry

1196 MAX- ACCESS not -accessi bl e

1197 STATUS current

1198 DESCRI PTI ON

1199 "The map from (1) the jnJobSubm ssionl D ndex to (2) the

1200 ] mlobSet | ndex and | mJobl ndex.

1201

1202 An entry shall exist in this table for each job, no matter what
1203 the state of the job and no matter what job set the job is in.
1204 Each job shall appear in one and only one job set.™

1205 | NDEX { j mlobSubm ssi onl DI ndex }

1206 ::={ jmlobl DTable 1 }

1207

1208 Jmlobl DEntry ::= SEQUENCE ({

] mlobSubm ssi onl DI ndex OCTET STRI NE SI ZE(O..63)),
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] mlobSet | ndex | nt eger 32(1..2147483647),
] mJobl ndex | nt eger 32(1..2147483647),

] mlobSubm ssi onl Dl ndex OBJECT- TYPE

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

MAX- ACCESS not -accessible

STATUS current

DESCRI PTI ON
"A quasi-unique string ID which identifies the job uniquely
within a particular client-server environnment. Either the
client or the server assigns the job subm ssion ID for each job.
The nonitoring application whether in the client or running
separately, uses the job subm ssion ID to help the user identify
whi ch j mlobl ndex was assi gned by the agent.

There are multiple formats for the j mlobSubm ssi onl DI ndex. Each
format shall be registered using the procedures of a type 2
enum See section entitled: 'I ANA Registration of enuns' on
page 18.

The val ue of j mlobSubm ssi onl Dl ndex shoul d be one of the
registered format types. The first two octets of the string
shal |l indicate which registered format is being used. The agent
shal |l assign a string of registered format (00) for any job

w thout a value. The format val ues registered so far are:

For mat

Nunber Description

00 Set by the agent when neither the client nor the
server assigned a job subm ssion ID

01 octets 3-10: 8-decinmal-digit random nunber
octets 11-32: |ast 22 bytes of the jobNane attribute

02 octets 3-10: 8-decinmual-digit sequential nunber
octets 11-32: Cient MAC address

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

04 to be registered according to procedures of a type 2
enum

NOTE - the job submission id only intended to be uni que between
alimted set of clients for a limted duration of tinme, nanely
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
sonething that is unique per client and a random nunber so that
the same job submtted by the sane client will have a different
j ob subm ssion id. For other formats, where part of the id is
guaranteed to be unique for each client, such as the MAC address
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or URL, a sequential nunber should suffice for each client (and
may be easier for each client to manage). Therefore, the length
of the job subm ssion id has been selected to reduce the
probability of collision to a very |ow nunber, but is not
intended to be an absol ute guarantee of uniqueness. None-the-
| ess, collisions could occur, but w thout bad consequences,
since this MBis intended to be used only for nonitoring jobs,
not for controlling and managi ng them"

.= { jmlobl DEntry 1 }

] mlobSet | ndex OBJECT- TYPE

SYNTAX | nt eger 32(1..2147483647)

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 value in
conbi nation with the jmlobl 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
j mMlobSt ateTable and jmAttri buteTable for this job.

NOTE - an inplenentation that has only one job set, such as a
printer with a single queue, shall hard code this object with
the value 1. See Term nol ogy and Job Model on page 10 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 for the job
generated by the server or device when that server or device
accepted the job. This value 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 jmobl DTabl e as
t he correspondi ng j mJobl ndex value in the jmlobStateTabl e and
JmAttri buteTable for this job.

The value 0 shall not be generated. Agents instrunenting
systens that contain jobs with a job identifier of 0 shall map
the value 0 to a 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)
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-- The jmlobStateG oup consists entirely of the jmlobStateTabl e.

-- Inplenentation of every object in this group is mandatory.
-- See Section 4 entitled 'Conformance Consi derations' on page 16.

j mlobState OBJECT IDENTIFIER ::= { jobmonmib 7 }

] mMlobSt at eTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF JmJobSt at eEntry

MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON
"The jmlobSt at eTabl 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
shal | always be inplenented. See Term nol ogy and Job Mbdel on
page 10 for the definition of a job set.

NOTE - Every accessible object in this table shall have the sane
val ue as one of the attributes in the jmAttri buteTabl e.

| npl enent ati ons may either keep a separate copy or may share
each value that is common between the jmlobSt at eTabl e and t he
JMAttri buteTable. The persistence of the two tables may be

di fferent depending on inplenentation and/or system

adm ni strator policy as specified by the jnGeneral JobPersi stence
and j neneral Attri but ePersi stence objects defined on page 55.
Thus an accounting application need only copy the entire

JmAttri buteTable or selected job rows and will obtain all of the
i nformati on about the job and its state.

The jmlobSt ateTabl e i s indexed by:

1. jmlobSetlndex - a running index of Job Set instances
supported by this device or server. A job set is used in
the MB to represent the separation of jobs into disjoint
sets for scheduling purposes in a server, typically into
separate job queues. See Term nol ogy and Job Mddel on page
10 for the definition of a job set.

2. jmloblndex - the job identifier that was generated by the
server or device that accepted the job."
.= { jmlobState 1 }

j MobStateEntry OBJECT- TYPE
SYNTAX JmJobSt at eEntry
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON
"Basic per-job state and status information.
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An entry shall exist in th
the state of the job is.
one job set."
| NDEX { j mJobSet | ndex, jmlobl
.= { jmlobStateTable 1 }

JmJobStateEntry
] mMlobSt at e
] mlobSt at eKCct et sConpl et ed
] mlobSt at el npr essi onsConpl et ed
] mMlobSt at eAssoci at edVal ue

. = SEQUENCE {

ing MIB, V0.8 April 4, 1997

is table for each job, no matter what
Each job shall appear in one and only

ndex }

JmJobSt at eTC,

| nt eger 32(0..2147483647),
| nt eger 32(0..2147483647),
| nt eger 32(0..2147483647)

Bergman, Hastings, Isaacson, Lewis

j mlobSt ate OBJECT- TYPE

SYNTAX JmJobStateTC  -- See page 21
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The current state of the job (pending, processing, held, etc.).

The value of this object shall always be the sane as that of the
jobState attribute, so that this information appears in both the
j mMlobSt ateTabl e and the jmAttri but eTabl e sinmultaneously. See
the JmlobSt at eTC t extual -convention on page 21 and the jobState
attribute on page 27 in the jmAttri buteTable for the ful
specification of this object/attribute.

This object is a type 2 enum”
.= { jmlobStateEntry 1 }

] mMlobSt at eKCct et sConpl et ed OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The current nunber of octets conpl eted processing by the server
or device neasured in units of K (1024) octets.

The value of this object shall always be the sane as that of the
] obKCOct et sConpl eted attribute, so that this information appears
in both the jmlobStateTable and the jmAttri buteTabl e
simul taneously. See the jobKCctetsConpleted attribute on page
37 in the jmAttri buteTable for the full specification of this
object/attribute."”

.= { JjmlobStateEntry 2 }

] mMlobSt at el npr essi onsConpl et ed OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)
MAX- ACCESS read-only
STATUS current
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DESCRI PTI ON
"The current nunber of inpressions conpleted being marked and
stacked by the device for this job so far.

The value of this object shall always be the sane as that of the
i npressi onsConpl eted attribute, so that this information appears

in both the jmlobStateTable and the jmAttri buteTabl e

simul taneously. See the inpressionsConpleted attribute on page

38 in the jmAttri buteTable for the full specification of this
object/attribute.”
.= { JjmlobStateEntry 3 }

] mlobSt at eAssoci at edVal ue OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The value of the nobst relevant attribute associated with the
job's current state.

The value of this object shall always be the sane as that of the

] obSt at eAssoci at edVal ue attribute, so that this information
appears in both the jmlobStateTable and the jmAttri buteTabl e
simul taneously. See the jobStateAssoci atedVal ue attri bute on
page 27 in the jmAttributeTable for the full specification of
this object/attribute.”

.= { jmlobStateEntry 4 }

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

| mpl enment ation of every object in this group i s nandatory.
See Section 4 entitled ' Conformance Considerations' on page 16.

Sone attributes are mandatory for confornmance, and the rest are
optional. The mandatory attributes are the ones required to have
copies in the jmlobStateTable. The mandatory attributes are:

j obSt at e

nunmber O | nt er veni ngJobs
devi ceAl ert Code

] obKCct et sRequest ed

] obKCct et sConpl et ed

I npr essi onsRequest ed

i npr essi onsConpl et ed
out put Bi nNane

JmAttribute OBJECT IDENTIFIER ::= { jobnonm b 8 }
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j MAttri buteTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF JmAttri buteEntry

MAX- ACCESS not -accessible

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 jmAttri buteTable. Sone
attributes represent information about the job and docunent(s),
such as fil e-nanmes, docunent-names, subm ssion-tine, conpletion-
tinme, size, etc. Oher attributes represent requested and/or
consuned resources for each job

The jmAttributeTable is a per-job table with an extra index for
each type of attribute (jmAttributeTypelndex) that a job can
have and an additional index (jmAttributel nstancel ndex) for
those attributes that can have multiple instances per job. The
j MAttri but eTypel ndex object shall contain an enumtype that

i ndicates the type of attribute (see JmAttri buteTypeTC on page
25). The value of the attribute shall be represented in either
the jmAttri buteVal ueAsl nteger or jmAttributeVal ueAsCctets

obj ects, or both, as specified in the JmAttri buteTypeTC on page
25.

The agent shall create rows in the jmAttri buteTabl e as the
server or printer is able to discover the attributes either from
the job subm ssion protocol itself or fromthe docunent PDL. As
t he docunents are interpreted, the interpreter may discover
additional attributes and so the agent adds additional rows to
this table. As the resources are actually consuned, the usage
counter contained in the jmAttri buteVal ueAsl nteger object is

i ncrenmented according to the units indicated in the description
of the JmAttri buteTypeTC enum

The jmAttri buteTable is indexed by (fromnost significant to
| east significant):

1) jmlobSet I ndex - a running index of Job Set instances
supported by this device or server. A job set is used in the
MB to represent the separation of jobs into disjoint sets
for scheduling purposes in a server, typically into separate
j ob queues. See Term nol ogy and Job Mbdel on page 10 for the
definition of a job set.

2) jmlobl ndex - the job identifier that was generated by the
server or device that accepted the job.

3) jmAttri buteTypel ndex - the enumthat indicates the type of

the attribute. See JmAttri buteTypeTC on page 25 for the
specification of each attribute.
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4) jmAttri butel nstancelndex - a running index of attributes of
the same type for each job. For those attributes with only a
single instance per job, this index value shall be 1. For
those attributes that are a single value per docunent, the
i ndex val ue shall be the docunent nunber, starting with 1 for
the first docunent in the job. Jobs with only a single
docunent shall use the index value of 1. For those
attributes that can have nmultiple values per job and per
docunent, such as docunent For mat | ndex or docunent For mat Enum
the index shall be a running index for the job as a whol e,

starting at 1."
o= { JjmAttribute 1 }

JmAttri buteEntry OBJECT- TYPE
SYNTAX JmAttributeEntry
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON

"Attributes representing
docunent (s) or resources

i nformati on about the job and
required and/ or consuned.

Zero or nore entries shall exist in this table for each job in a

job set. Each job shal

appear in one and only one job set."

| NDEX { jmlobSet| ndex, jmloblndex, jmAttri buteTypel ndex,

J MAttri but el nstancel ndex }
o= { JmAttributeTable 1 }

JmAttributeEntry ::= SEQUENCE {
j MAttri but eTypel ndex
] MAtt ri but el nst ancel ndex
] MAtt ri but eVal ueAsl nt eger
J MAttri but eVal ueAsCct et s

J MAttri but eTypel ndex OBJECT- TYPE

JmAt tri but eTypeTC,

| nt eger 32( 1. .32767),

| nt eger 32(0..2147483647),
OCTET STRI NE SI ZE(O. . 63))

SYNTAX JmAttri buteTypeTC -- See page 25

MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"The type of attribute.

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
IS processed.

and/ or consuned by the job as the job

Exanpl es of job and docunent information include:
] obCopi esRequest ed, docunent Copi esRequest ed, | obCopi esConpl et ed,

docunent Copi esConpl et ed,

fil eNane, and docunent Name.

Exanpl es of resources required and consuned i ncl ude:
] obKCct et sRequest ed, | obKCct et sConpl et ed, pagesRequest ed,
pagesConpl et ed, nedi unRequest ed, and nedi unConsuned,
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respectively. See the JmAttributeTypeTC textual convention on
page 25.

In the definitions of the enuns in the JmAttri buteTypeTC textual
convention, each description indicates whether the value of the
attribute shall be represented using the

j MAttri but eVal ueAsl nteger or the jmAttri buteVal ueAsCctets
objects by the initial tag: 'Integer:' or 'Cctets:',
respectively. A very few attributes use both objects

( medi unConsuned) and so have both tags.

If the jmAttri buteVal ueAsl nteger object is not used (no
"Integer:' tag), the agent shall return the value (-1)
indicating other. |If the jmAttributeVal ueAsCctets object is not
used (no "'Cctets:' tag), the agent shall return a zero-length
octet string.

This value is a type 2 enum"”
o= { JmAttributeEntry 1}

J MAttri but el nstancel ndex OBJECT- TYPE

SYNTAX | nt eger 32( 1. .32767)
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"A running 16-bit index of the attributes of the sane type for
each job. For those attributes with only a single instance per
job, this index value shall be 1. For those attributes that are
a single value per docunent, the index value shall be the
docunent nunber, starting with 1 for the first docunent in the
job. Jobs with only a single docunent shall use the index val ue
of 1. For those attributes that can have nmultipl e val ues per

j ob and per docunent, such as docunent For mat | ndex or
docunent For mat Enum the index shall be a running index for the
job as a whole, starting at 1.

Each job shall be identified by jmlobl ndex val ue and each job
shall be in one job set identified by jmlobSetl| ndex."
o= { JmAttributeEntry 2 }

] MAtt ri but eVal ueAsl nt eger OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The integer value of the attribute. The value of the attribute
shall be represented as an integer if the enum description
JmAttri buteTypeTC definition (see JmAttri buteTypeTC on page 25)
has the tag: 'Integer:'.

Dependi ng on the enumdefinition, this object value may be an
integer, a counter, an index, or an enum depending on the
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J Mttri but eTypel ndex value. The units of this value are
specified in the enum descri ption.

For those attributes that are accumul ati ng job consunption as
the job is processed as specified in the JmAttri but eTypeTC,
shall contain the final value after the job conpl etes
processing, i.e., this value shall indicate the total usage of
this resource nade by the job.

A nonitoring application is able to copy this value to a
suitable |l onger termstorage for |later processing as part of an
accounting system

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

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

Attributes for which the concept of an integer value is
meani ngl ess, such as fileNane, interpreter, and

physi cal Devi ceNane, do not have the 'Integer:' tag in the

JmAt tri buteTypeTC definition and so shall return a value of (-1)
to indicate other for jmAttri buteVal ueAsl nteger."”

{ JmAttributeEntry 3 }

j Mt tri but evVal ueAsCct et s OBJECT- TYPE

SYNTAX OCTET STRI NE SI ZE(O. . 63))
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The octet string value of the attribute. The value of the
attribute shall be represented as an OCTET STRING if the enum
description JmAttri buteTypeTC definition (see JmAttri buteTypeTC
on page 25) has the tag: 'Cctets:'.
Dependi ng on the enumdefinition, this object value may be a
coded character set string (text) or a binary octet string, such
as Dat eAndTi ne.
Attributes for which the concept of an octet string value is
meani ngl ess, such as pagesConpl eted, do not have the tag
"Cctets:' in the JmAttributeTypeTC definition and so shal
return a value of a zero length string for
J Mttri but evVal ueAsCctets. "
={ jmAttributeEntry 4 }
-- Conformance | nformation
j MM BConf ormance OBJECT IDENTIFIER ::= { jobnmonm b 2 }
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1672 -- conpliance statenents

1673 j mM BConpl i ance MODULE- COVPLI ANCE

1674 STATUS current

1675 DESCRI PTI ON

1676 "The conpliance statenent for agents that inplenent the
1677 job nmonitoring MB. "

1678 MODULE -- this nodul e

1679 MANDATORY- GROUPS {

1680 j mener al G oup, j mlobl DG oup, jmlobStateG oup, jmAttri buteG oup
1681 }

1682

1683 OBJECT jmlobState

1684 SYNTAX | NTEGER ({

processi ng(5),
needsAttention(7),
cancel ed( 8)
conpl et ed(9)

1685 }

1686 DESCRI PTI ON

1687 "It is conformant for an agent to inplenent just these four
1688 states in this object. Any additional states are conditionally
1689 mandatory, i.e., an agent shall represent any additional states
1690 that the server or device inplenents. However, a client shall
1691 accept all of the states froman agent."

1692

1693 -- OBJECT jmAttri but eTypel ndex

1694 - - SYNTAX | NTEGER {

1695 -- j obSt at e(2)

1696 -- nunmber O | nt er veni ngJobs(5)

1697 -- devi ceAl ert Code( 6)

1698 -- ] obKCct et sRequest ed( 30)

1699 -- ] obKCct et sConpl et ed(31)

1700 -- I npr essi onsRequest ed( 35)

1701 -- i npr essi onsConpl et ed( 36)

1702 -- out put Bi nNanme( 22)

1703 --}

1704 -- DESCRI PTI ON

1705 --"It is conformant for an agent to inplenent just these 8

1706 -- attributes. Any additional attributes are conditionally
1707 -- mandatory, i.e., an agent shall represent any additional

1708 -- states that the server or device inplenents. However, a
1709 -- client shall accept all of the attributes froman agent and
1710 -- either display themto its user or ignore them

1711 - -

1712 -- NOTE - SM does not allow an enumto be declared as mandatory
1713 -- if that enumis not a nenber of a group, but

1714 -- JmAttri but eTypel ndex cannot be a nenber of a group and still
1715 -- be not-accessible. So comment the mandatory attributes as if
1716 -- SM allowed such a declaration in order to declare the

1717 -- mandatory attributes."”

1718

1719 -- There are no conditionally mandatory or optional groups.

1720
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.= { jmM BConformance 1 }
] MM BG oups OBJECT IDENTIFIER ::= { jnM BConformance 2 }

] mener al G oup OBJECT- GROUP

OBJECTS {
| mGener al JobSet Nane, | nteener al JobPer si st ence,
j mGeneral Attri but ePersi stence, jnmGeneral Nunber O Acti veJdobs,
| mEener al A dest Acti veJobl ndex,
] mGener al Newest Acti veJobl ndex }

STATUS current

DESCRI PTI ON
"The general group."”

:={ JjmMBGoups 1}

j mlobl DGr oup OBJECT- GROUP
OBJECTS {
j mlobSet | ndex, j mJobl ndex }
STATUS current
DESCRI PTI ON
"The job 1D group.™
:={ JjmMMBGoups 2}

] mMlobSt at eGr oup OBJECT- GROUP
OBJECTS {
j mMlobState, j mlobStat eKCct et sConpl et ed,
] mlobSt at el npressi onsConpl et ed, j mJobSt at eAssoci at edVval ue }
STATUS current
DESCRI PTI ON
"The job state group.”
.= { jmM BG oups 3}

j MAttri but eG oup OBJECT- GROUP
OBJECTS {
j MAttri but evVal ueAsl nteger, jmAttri buteVal ueAsCctets }
STATUS current
DESCRI PTI ON
"The attribute group.”
.= { jmMM BG oups 5 }

END
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Appendix A - Job Life Cycle

12. Job Life Cycle

The job object has well-defined states and client operations that affect the transition between the
job states. Internal server and printer 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, and completed states are required to be implemented by an agent.
However, a management application shall be prepared to accept any of the statesin 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. |mplementations may need
to have sub-states of these user-visible states. Such implementation is not specified in this mode,
is not supported by this Job Monitoring MIB, and will vary from implementation to
implementation.

One of the purposes of the job model is to specify what is invariant from implementation to
implementation as far as the MIB specification and the user is concerned. Therefore, job states
are dl 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 require
that accounting and auditing logs are separate from the job life cycle and last longer than job
objects. Jobsin the completed state are not logs, since jobs in the completed state are accessible
via job submission and/or job management protocol operations and are removed from these job
tables after a site-settable period of time. Accounting information may be copied incrementaly to
the accounting logs as a job processes, may be copied while the job isin theretained state, or
may be copied while the job isin the completed state, depending on implementation. The sameis
true for auditing logs.

The jmJobState object and the jobState attribute both specify the standard job states. The legal
job state transitions are shown in the state transition diagram presented in
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1795 Table 12-2.
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1796 Table 12-2 - Legal Job State Transition Table
1797
New St at e
"active" jobs
unkno | held | pendi |proce |print | needsAt |cance |conpl
wn ng ssing |ing tention |l ed et ed
ad state 2 3 4 5 6 7 8 9
unknown yes |yes yes yes
hel d yes yes yes yes
pendi ng yes yes yes yes
processi ng yes yes yes yes yes
printing yes yes yes yes
needsAttention yes yes yes yes
cancel ed yes
conpl et ed yes

1798
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1884 15. ChangeHistory (not to beincluded in the I nternet Dr aft)
1885  All future changes will be recorded here in reverse chronological order by version.

1886 15.1 Changesto version 0.71, dated 3/26/97 to make version 0.8, dated 4/4/97

1887 1. Corresponds to the changes agreed to at the IMP meeting, 04/04/97 in Austin. Harry
1888 Lewiss changes to eliminate the Queue and Completed tables and to replace the Job
1889 table with the Job 1D and Job State table have been incorporated.

1890 2. Rest-TBS.

1891 15.2 Changesto version 0.7, dated 3/13/97 to make version 0.71, dated 3/26/97
1892 1. Made the formatting changes necessary to make an Internet Draft.

1893 2. Replaced Figure 1 with a Job State Transition table.

1894 3. Clarified that an agent shall not return an SNMP error for an instrumented object, but

1895 shall return the identifies distinguished value.

1896 4. Removed the IMPORT for Prtinter preter LangFamilyTC, since the MIB doesn't
1897 actually use thisenum. In fact no enums used in the Attributes table actually need
1898 their enum TC imported into the Job Monitoring MIB, making the Job Monitoring
1899 MIB more extensible for adding new attributes that have textual conventions. The
1900 MIB now imports very little. Only DateAndTime, because it is used in the Queue
1901 table. Even the TimeStamp TC which is used in the attribute table, need not be
1902 imported into the Job Monitoring MIB.

1903 5. Explained why thereis both ajmJobState and ajmJobStateReasons object: so that
1904 the reasons can be extended without the monitoring application becoming confused as
1905 to what is happening, since the states won't be extended.

1906 6. Clarifiedthat retained isan optional state and its relationship to the completed state.
1907 Added conformance that only the processing, needsAttention, and completed states
1908 are required for conformance.

1909 7. Changed the name of the jmAttributeValueAsT ext object to

1910 jmAttributeValueAsOctets, since the DateAndTime typeis binary, not text.

1911 Changed the tag in the TC from "Text:" to "Octets".

1912 8. Changed the name of the mediaConsumed(33) to mediumConsumed(33), since
1913 each entry issingular.

1914  15.3 Changesto version 0.6, dated 1/23/97 to make version 0.7, dated 3/13/97
1915 Changesto version 0.6, dated 1/23/97 to make version 0.7, dated 1/29/97.

1916 1. Added PWG agreed boiler plate Status of this Memo.

1917 2. Updated the Abstract from Ron's comments.
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3. Incorporated Ron's re-written Introduction.

4. Explained the job set concept as representing a queue within a printer or a server, if

10.

11.

12.

13.

14.
15.
16.

the printer or server has several or the entire set of jobs, if the printer or server has
only one queue.

Introduced the terminology of "attribute” instead of resource, since our table
represents more than just resources now, as we agreed to move many non-resource
objectsinto it. Changed the name of the group and table from jmResour ce to
JmAttribute.

Clarified that the ImAttributeTypeT C and jmAttributeT able contains information
about the job, such as file name, document name, , as well as resources requested
and/or consumed. Re-organized the attributes into groups of similar attributes.

Added more explanation about configuration 1 and 2 and added Configuration 3 as
agreed to cover the case of a monitoring application that monitors a server not using
SNMP while also monitoring using our MIB the printer(s) that the server controls.

Added more explanation of the security, internationalization, and IANA
considerations.

Deleted the Job Set Group, since the monitoring application can find all the job sets
viaa Get.

Removed the jmResour ceUnits object and specified the unitsin each
JmAttributeTypel ndex enum. This makesit clearer what the units are and reduces
the variability between agent implementations, thus making monitoring applications
easier. Also cleanup the attribute names by adding the data type to the attribute name
for those attributes that have more than one type that differsin the units (Index vs.
Name, Name vs. Enum, DateAndTime vs. TimeStamp).

Added the TimeStamp data type as an aternative to DateAndTime and doubled the
number of attributes that have to do with time.

Deleted the ImQueuingAlgorithmTC and JmResour ceUnitsT C textual-
conventions.

Added other (1) and unknown(2) to the ImJobTypesT C and moved the rest of the
bits over.

Added other (1) to the ImJobStateTC.
Added jobPrinting(45) to the JmJobStateReasonsT C to aign with [PP.

Move 9 objects from the jmJobTable to the ImAttributeTypeT C and
JjmAttributeT able, making them attributes: jobAccountName, jobComment,
jobSour ceChannell ndex, physicalDeviceName, jobK OctetsRequested,
jobK OctetsCompleted, jobSubmissionDateAndTime, jobSubmissionTime,
jobStartedProcessingDateAndTime, jobStartedProcessingTime,
jobCompletedDateAndTime, jobCompletedTime. NOTE that some objects

Bergman, Hastings, |saacson, Lewis [Page 75]



1956
1957

1958
1959

1960
1961

1962
1963
1964

1965
1966
1967
1968
1969

1970
1971

1972

1973
1974
1975
1976

1977
1978
1979
1980

1981
1982

1983
1984

1985

1986
1987

1988
1989
1990

1991
1992
1993

Job Monitoring MIB, V0.8 April 4, 1997

became two attributes as we have two forms of time. Also made the end of each name
indicate the data type.

17. Added Requested, Completed, and CompletedCurrentCopy forms for impressions,
sheets, and pages attributes.

18. Added: other (1), outputBin(9) attributes.
19. Added "CPU" to processngCPUTime attribute.

20. Added jmGeneral JobSetName so that the user could associate a name with a job set
when the implementation had more than one job set. The name would typically be the
gueue name in such a case.

21. Added jmGeneralNumber OfJobsCompleted and renamed
jmGeneral CurrentNumberOfJobs to jmGeneralNumber OfJobsT oComplete, so that
amonitoring application can find out how many jobs have completed for the
jmCompletedTable and how many are till to be comppleted. Their sum in the total
number of jobsin thejmJobTable.

22. Clarified that jmQueuel ndex shall be monitonically increasing which can change as
new job arrive or the configuration changes.

23. Added the word Queue to make jmQueuelobl ndex in the Queue table.

24. Clarifed that the jmQueueJobl ndex and jmJobl ndex shall not be 0 as required by
SNMP for indexes. This gives agents that want to use the job-identifier that is
generated by the system as the value for the jmJoblndex and jmQueueJobl ndex a
problem, if Oisalegal value, such asin LPD.

25. Clarified the distinction betwen jmJobName and jmJobComment (now jobComment
attribute): jmJobName is more of a name for identificaion purposes while jobComment
is free form text that often isn't present and is intended to convey anything the
submitting user wanted to convey usually to him/herself.

26. Clarified that -2 (unknown) shall be returned if the value of jmJoblndexNumber is
unknown as in the Printer M1B convention.

27. Added "OrQueue" to make jmJobDeviceNameOr QueueRequested, since some
didn't know which object to use for a system in which the user specifies a queue.

28. Added upper bound in jmJoblndex so that the MIB would compile.

29. Added "Index" to make jmAttributeTypel ndex object, since this object is both a
type and an index.

30. Changed the name of the jmResour cel ndex to jmAttributel nstancel ndex, since this
index can be used for attributes that can have more than one instance per job, such as
fileName, documentFor mat, outputBin, etc.

31. Clarified that the jmAttributel nstancelndex shall be the document number for those
attributes that are one to one with a document, such as fileName(3) and
documentName(4).
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1994  32. Replaced the jmResour ceAmount with jmAttributeValueAsl nteger and
1995 JjmAttributeValueAsT ext

Bergman, Hastings, |saacson, Lewis [Page 77]



1996

1997
1998
1999
2000

2001

2002
2003
2004
2005

2006

2007
2008
2009
2010
2011

2012
2013

2014

2015
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2017
2018
2019
2020
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2023
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2040
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16. INDEX

April 4, 1997

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 not special prefix.

2041

—C— 2042

2043

colorantConsumedi NAEX............c..ovveverrerreeerenen. 40 2044

colorantConsumedName.............cc.ccooeovverreerrennen. 40 2045

colorantRequested! NAEX ..........o..o.oveeeeeevererreenn. 40 2046

colorantRequestedName................coccoevevvrvereeneenn. 40 2047

2048

_D— 2049

2050

AeViCRAIEr tCOE. ... 29 2051

documentCopiesRequested..............ooovvvvereenn.n. 35 2052

documentFor MatENUM............ooeevveeveeeeereeeeeeeae 35 2053

documentFormati NAeX ............oceeeveeverreeereeereeae 34 2054

AdOCUMENtNAME ..o 32 2055

2056

_F— 2057

2058

FIENAME. ......ooveoeeceeeeeeeeeeee e 32 2059

2060

—— 2061

2062

impressionsCompleted........ccooovieriennnieneenennn, 38 2063

impressionsCompletedCurrentCopy ..........ccc...... 38 2064

impressionsinterpreted .........ccooevveveieeneenennnen. 38 2065

IMpPressionSREJUESEET ......ccveerieerieer e 38 2066

iMpressionsSentTODEVICE........cccvevvereeieeenieeenens 38 2067
iMpPressionsSpooled..........cooovevvieeniennieereeee e 38

2068

J 2069

jmAttributel nstancel ndex.........ccccoveveveeenvenennen. 65 2070
jmAttributeTypelNdeX ......cccoocvieerienreereeeee 64

JMALributeTypeTC ... 252071

jmAttributeValueAsinteger ........cccceeeveeervenennen.

jmAttributeValueASOCtELS............ooeveeeeereereenna. 66 2072
jmGeneralAttributePersistence........c..cccvcveeenen. 55

jmGeneralJobPersistence.........occvvvevveeeneenennnns 552073
jmGeneralJobSetName...........ccoccevvevviinneennnen, 54

jmGener alNewestActiveJoblndex....................... 56 2074

jmGeneralNumber OfActiveJobs......................... 55 2075

jmGeneralOldestActiveJoblndex........................ 56 2076
jmJobDeviceNameOr QueueRequested ............... 31

JMIODINAEX .. 59 2077
JIMJIobServiceTypPeSTC ......voverieeereeenieeee e 42

TMIODSELINAEX ... 59 2078

TMIODSEALE. ... 61 2079

jmJobStateAssociatedValue............oooveeeeveereenne. 62 2080

jmJobStatel mpressionsCompleted.................... 61 2081

jmJobStateK OctetsCompleted...........c.ovevvennn.... 61 2082
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JmJobStateReasoNSTC......ccvvvriviiniiiinierierieeeeees 43
JIMJODSEAETC....ovv e 22
jmJobSubmissioNI DINAEX........cccocvieerereirieenenne 58
IMTIimelNtervalTC ..o 22
JIMTIMETC it 22
JODACCOUNTNAME.......eeieieee e 31
JODCOMMENT ... e 32
jobCompletedDateAndTime.......cccceevvereseenennne 41
jobCompletedTime......ccveieiiereee e 41
jobCopiesCompleted .........ccccevvevviiennenrseeneen 35
jobCopiesReqUEStEd. .........cceeeereeerieere e 35
jobK OctetsCompleted..........ccooovevvieenreninieenenne 37
jobK OctetsRequested ..........evvevvieeneenirseeneenes 36
JODNGME ..o 30
[ o] 0101 o 1= 31
[ e o1 = o) AT Y 33
jobProcessAfter DateAndTime........ccoeeveeeeieeenne 33
JODSENVICETYPES ..o 30
jobSourceChannellndeX..........ccevvieervenennnen. 31,32
jobStartedBeingHeldTime.......cccccvieevveieneenee 41
jobStartedProcessingDateAndTime.................... 41
jobStartedProcessingTime.......cccccvveenveneeseenenne 41
[ 1o oIS = = 27
jobStateAssociatedValue..........cccocvveerverrieenennne 27
JODSLAtEREASONS ... 28
jobSubmissionDateAndTime .......cccoevveverreenennne 41
JOBSUbMISSIONTIME.....coieeieeee e 41
—M—
MediuMCONSUMED..........coerierieriereneereree e 39
MediumReqUESLE .......ccoeerrieeee e 39
—N—
number OfInterveningJobs..........cccccevveiviieneenne 29
—0O—
OLNEN e 27
OULPULBININAEX ..o 34
OULPUEBINNGME......c.eiiiiiiee e 34
—pP—
PageSCOMPIELEd .......cooviiiiiiiiieereee e 39
pagesCompletedCurrentCopy.........coccovrererennens 39
PAgESREQUESLED .......ccvviviiiiiiiiisiee e 39
physicalDeviCel NAEX...........coviiiiiiniiiiisesieins 32
physicalDeviceName...........cccovvieneninineneneniens 32
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2083 processingCPUTIME.........cocvereereeeeeeeere e, 42 2088  sheetSREqUESIED .......coucveeeceeeeeeeeeeeeeeee e 39
2084  processingMeSSage. ...........cccueveereereereenrereeneeeenn. 29 2089  SIAES ... 34
2085 —S—
2086 sheetsCOMPIEted ........co.oveveceereereeeeeeessereeeeeaen. 39
2087 sheetsCompletedCurrentCopy ..........ccc.oeveeeneen. 39

2090
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