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Abstract

Thi s docunent has been devel oped and approved by the Printer
Wrking Goup (PW5 as a PWs standard. It is intended to be
distributed as an Informational RFC. This docunent provides a
printer industry standard SNMP M B for (1) nonitoring the status
and progress of print jobs (2) obtaining resource requirenents
before a job is processed, (3) nonitoring resource consunption
while a job is being processed and (4) collecting resource
accounting data after the conpletion of a job. This MBis
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I ntended to be inplenented (1)

t hat supports one or
limted to printing.

in a printer or (2) in a server

nore printers. Use of the object set is not

However ,

support for services other than

printing is outside the scope of this Job Monitoring MB. Future
extensions to this MB may include, but are not limted to, fax
machi nes and scanners.
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1 Introduction

Job Monitoring MB, V2.0

Job Monitoring MB

This specification defines an official Printer Wrking
[ PWG standard SNMP M B for the nonitoring of jobs on network printers.
This specification is being published as an | ETF I nformati on Docunent

for the convenience of the Internet comunity.

the I ETF Application Area Directors, it was concl uded t
specification properly belongs as an Informati on docunent, because this

M B nonitors a service node on the network

pr oper.

G oup (PWO

In consultation with

hat this MB

rat her than a network node

The Job Monitoring MB is intended to be inplenmented 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 nonitoring MB agent. It is reconmmended that
I npl enent ati ons place the SNVP agent as close as possible to the

processing of the print job.

W t hout spooling capabilities.

This MB applies to printers with and

This MB is designed to be conpatible

W th nost current commonl y-used job subm ssion protocols. In nost
environnments that support high function job subm ssion/job control
those protocols would be used to
nonitor and nmanage print jobs rather than using the Job Mnitoring MB.

prot ocol s,

The Job Monitoring MB consists of a General G oup, a Job Subm ssion ID

G oup, a Job Goup, and an Attribute G oup.

i ke | SO DPA[i so-dpa],

Each group is a table.

Al'l accessible objects are read-only. The General G oup contains

gener al

i nformation that applies to al

jobs in a job set. The Job

Subm ssion ID table maps the job subm ssion ID that the client uses to
identify a job to the jmloblndex that the Job Monitoring Agent uses to

identify jobs in the Job and Attribute tables.
t he MANDATORY integer job state and status objects.

The Job tabl e contains
The Attribute

tabl e consists of nultiple entries per job that specify (1) job and
i dentification and paraneters, (2) requested
(3) consuned resources during and after job processing/printing. A
| arger nunber of job attributes are defined as textual
an agent SHALL return if the server or device inplenents the

functionality so represented and the agent has access to the

ion. The Attribute table provides access to job attributes by

docunent

i nf or mat

j ob i ndex.

resources, and

conventions that

An OPTIONAL Mrror Attribute table is defined which

provi des access to the sane job attributes by attribute. A MANDATORY

System Group provides a version nunber and objects that

i ndi cate whi ch

options and attri butes are supported.

1.1 Types of

Information in the MB

The job MBis intended to provide the followng information for the

i ndi cated Role Mbdels in the Printer

of Users).

Ber gnman,

Hast i ngs,

| saacson,

Lewi s

| nf or mati onal

M B[ print-m b] (Appendix D - Roles
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222 User:

223 Provide the ability to identify the | east busy printer. The user
224 will be able to determ ne the nunber and size of jobs waiting for
225 each printer. No attenpt is nmade to actually predict the |length
226 of time that jobs will take.

227 Provide the ability to identify the current status of the user’s
228 job (user queries).

229 Provide a tinely indication that the job has conpl eted and where
230 It can be found.

231 Provide error and diagnostic information for jobs that did not
232 successfully conpl ete.

233 Oper at or:

234 Provi de a presentation of the state of all the jobs in the print
235 system

236 Provide the ability to identify the user that submtted the print
237 j ob.

238 Provide the ability to identify the resources required by each
239 j ob.

240 Provide the ability to define which physical printers are

241 candi dates for the print job.

242 Provi de sone idea of how |long each job wll take. However, exact
243 estimates of tine to process a job is not being attenpted.

244 I nstead, objects are included that allow the operator to be able
245 to make gross estimates.

246 Capacity Pl anner:

247 Provide the ability to determine printer utilization as a

248 function of tine.

249 Provide the ability to determ ne how |l ong jobs wait before

250 starting to print.

251 Account ant :

252 Provide information to allow the creation of a record of

253 resources consunmed and printer usage data for charging users or
254 groups for resources consuned.

255 Provide information to allow the prediction of consumabl e usage
256 and resource need.
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257 The M B supports printers that can contain nore than one job at a tine,
258 but still be usable for low end printers that only contain a single job
259 at atine. |In particular, the MB supports the needs of Wndows and
260 other PC environnents for managi ng | owend direct-connect (serial or
261 parallel) and networked devices w thout unnecessary overhead or

262 conplexity, while also providing for higher end systens and devi ces.

263 1.2 Types of Job Mnitoring Applications

264 The Job Monitoring MB is designed for the foll ow ng types of
265 nonitoring applications:

266 1. Monitor a single job starting when the job is submtted and

267 ending a defined period after the job conpletes. The Job

268 Subm ssion ID table provides the map to find the specific job
269 to be nonitored.

270 2. Monitor all ’active jobs in a queue, which this specification
271 generalizes to a "job set". End users may use such a program
272 when selecting a | east busy printer, so the MB is designed for
273 such a programto start up quickly and find the information

274 needed qui ckly without having to read all (conpleted) jobs in
275 order to find the active jobs. System operators may al so use
276 such a program in which case it would be running for a | ong
277 period of tinme and may al so be interested in the jobs that have
278 conpleted. Finally such a program may be used to provide an
279 enhanced consol e and | oggi ng capability.

280 3. Collect resource usage for accounting or systemutilization

281 pur poses that copy the conpleted job statistics to an

282 accounting system It is recognized that dependi ng on

283 accounting prograns to copy MB data during the job-retention
284 period is sonewhat unreliable, since the accounting program nmay
285 not be running (or may have crashed). Such a programis also
286 expected to keep a shadow copy of the entire Job Attribute

287 tabl e including conpl eted, cancel ed, and aborted jobs which the
288 program updates on each polling cycle. Such a programpolls at
289 the rate of the persistence of the Attribute table. The design
290 I's not optimzed to help such an application determ ne which
291 jobs are conpl eted, canceled, or aborted. Instead, the

292 application SHOULD query each job that the application’s shadow
293 copy shows was not conplete, canceled, or aborted at the

294 previous poll cycle to see if it is now conplete or cancel ed,
295 pl us any new jobs that have been subm tted.

296 The M B provides a set of objects that represent a conpati bl e subset of
297 job and docunent attributes of the | SO DPA standard[iso-dpa] and the
298 Internet Printing Protocol (IPP)[ipp-nodel], so that coherence is

299 nmi ntai ned between these two protocols and the information presented to
300 end users and system operators by nonitoring applications. However,
301 the job nonitoring MB is intended to be used wth printers that

302 inplenment other job submitting and nmanagenent protocols, such as | EEE
303 1284.1 (TIPSI)[tipsi], as well as with ones that do inplenment |SO DPA.
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304 Thus the job nonitoring MB does not require inplenentation of either
305 the 1SO DPA or | PP protocols.

306 The MB is designed so that an additional MB(s) can be specified in
307 the future for nonitoring nulti-function (scan, FAX, copy) jobs as an
308 augnentation to this MB.

309 2 Term nology and Job Mbdel

310 This section defines the terns that are used in this specification and
311 the general nodel for jobs in al phabetical order.

312 NOTE - Existing systens use conflicting terns, so these terns are
313 drawn fromthe | SO 10175 Docunent Printing Application (DPA)

314 standard[i so-dpa]. For exanple, PostScript systens use the term
315 session for what is called a job in this specification and the term
316 job to mean what is called a docunent in this specification.

317 Accounting Application: The SNMP nanagenent application that copies
318 job information to sone nore permanent nmedi um so that anot her

319 application can perform accounting on the data for Accountants, Asset
320 Managers, and Capacity Pl anners use.

321 Agent: The network entity that accepts SNMP requests froma nonitor or
322 accounting application and provides access to the instrunentation for
323 managi ng j obs nodel ed by the managenent objects defined in the Job

324 Mnitoring MB nodule for a server or a device.

325 Attribute: A nanme, value-pair that specifies a job or docunent

326 instruction, a status, or a condition of a job or a docunent that has
327 Dbeen submtted to a server or device. A particular attribute NEED NOT
328 be present in each job instance. |In other words, attributes are

329 present in a job instance only when there is a need to express the
330 value, either because (1) the client supplied a value in the job

331 subm ssion protocol, (2) the docunent data contai ned an enbedded

332 attribute, or (3) the server or device supplied a default value. An
333 agent MAY represent an attribute as an entry (row) in the Attribute
334 table in this MB in which entries are present only when necessary.
335 Attributes are identified in this MB by an enum

336 Cdient: The network entity that end users use to submt jobs to

337 spoolers, servers, or printers and other devices, depending on the
338 configuration, using any job subm ssion protocol over a serial or

339 parallel port to a directly-connected device or over the network to a
340 networked-connected device.

341 Device: A hardware entity that (1) interfaces to humans, such as a

342 device that produces nmarks on paper or scans marks on paper to produce
343 an electronic representation, (2) accesses digital nmedia, such as CD
344 ROV, or (3) interfaces electronically to another device, such as sends
345 FAX data to another FAX devi ce.
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Docunent: A sub-section within a job that contains print data and
docunent instructions that apply to just the docunent.

Docunent Instruction: An instruction specifying howto process the
docunent. Docunent instructions MAY be passed in the job subm ssion
protocol separate fromthe actual docunent data, or MAY be enbedded in
t he docunent data or a conbi nation, depending on the job subm ssion
protocol and inplenentation.

End User: A user that uses a client to submt a print job. See
‘user".

I mpression: For a print job, an inpression is the passage of the
entire side of a sheet by the marker, whether or not any marks are nmade
and i ndependent of the nunber of passes that the side nakes past the
marker. Thus a four pass col or process counts as a single inpression,
as does highlight color. |Inpression counters count all Kkinds:

nmonochr onme, highlight color, and full process color, while full color
counters only count full color inpressions, and high |ight color
counters only count high light color inpressions.

One-si ded processing involves one inpression per sheet. Two-sided
processing involves two inpressions per sheet. |f a two-sided docunent
has an odd nunber of pages, the last sheet still counts as two

I npressions, if that sheet makes two passes through the marker or the
mar ker marks on both sides of a sheet in a single pass. Two-up
printing is the placenent of two |ogical pages on one side of a sheet
and so is still a single inpression. See "page" and "sheet".

NOTE - Since inpressions include blank sides, it is suggested that
accounting application inplenmenters consider charging for sheets,

rat her than inpressions, possibly using the value of the sides
attribute to select different charges for one-sided versus two-sided
printing, since sonme users may think that inpressions don't include
bl ank si des.

Internal Collation: The production of the sheets for each docunent copy
performed wthin the printing device by making nultiple passes over
either the source or an internedi ate representation of the docunent.

Job: A unit of work whose results are expected together w thout
interjection of unrelated results. A job contains one or nore
docunents.

Job Accounting: The activity of a nmanagenent application of accessing

the M B and recordi ng what happens to the job during and after the
processi ng of the job.

Ber gman, Hastings, |saacson, Lew s I nf or mat i onal [ Page 11]



| NTERNET- DRAFT Job Monitoring MB, V2.0 February 20, 1999 |

385 Job Instruction: An instruction specifying how, when, or where the job
386 is to be processed. Job instructions MAY be passed in the job

387 subm ssion protocol or MAY be enbedded in the docunent data or a

388 conbi nati on dependi ng on the job subm ssion protocol and

389 inplenentation.

390 Job Monitoring (using SNWP): The activity of a nmanagenent application
391 of accessing the MB and (1) identifying jobs in the job tabl es being
392 processed by the server, printer or other devices, and (2) displaying
393 information to the user about the processing of the job.

394 Job Monitoring Application: The SNVWP managenent application that End
395 Users, and System Qperators use to nonitor jobs using SNVP. A nonitor
396 MAY be either a separate application or MAY be part of the client that
397 also submts jobs. See "nonitor".

398 Job Set: A group of jobs that are queued and schedul ed together

399 according to a specified scheduling algorithmfor a specified device or
400 set of devices. For inplenmentations that enbed the SNMP agent in the
401 device, the MB job set normally represents all the jobs known to the
402 device, so that the inplenentation only inplenments a single job set.
403 |If the SNWP agent is inplenented in a server that controls one or nore
404 devices, each M B job set represents a job queue for (1) a specific

405 device or (2) set of devices, if the server uses a single queue to | oad
406 bal ance between several devices. Each job set is disjoint; no job

407 SHALL be represented in nore than one MB job set.

408 Monitor: Short for Job Monitoring Application

409 Page: A page is a logical division of the original source docunent.
410 Nunber up is the inposition of nore than one page on a single side of a
411 sheet. See "inpression"” and "sheet" and "two-up".

412 Proxy: An agent that acts as a concentrator for one or nore other

413 agents by accepting SNVP operations on the behalf of one or nore other
414 agents, forwarding themon to those other agents, gathering responses
415 fromthose other agents and returning themto the original requesting
416 nonitor.

417 Queuing: The act of a device or server of ordering (queuing) the jobs
418 for the purposes of scheduling the jobs to be processed.

419 Printer: A device that puts marks on nedi a.

420 Server: A network entity that accepts jobs fromclients and in turn
421 submts the jobs to printers and other devices that may be directly
422 connected to the server via a serial or parallel port or may be on the
423 network. A server MAY be a printer supervisor control program or a
424  print spool er.

425 Sheet: A sheet is a single instance of a nedium whether printing on
426 one or both sides of the nmedium See "inpression” and "page".
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SNMP I nformation Cbject: A nane, value-pair that specifies an action,
a status, or a condition in an SNMP MB. (bjects are identified in
SNMP by an OBJECT | DENTI FI ER

Spool er: A server that accepts jobs, spools the data, and deci des when
and on which printer to print the job. A spooler is a client to a
printer or a printer supervisor, depending on inplenentation.

Spooling: The act of a device or server of (1) accepting jobs and (2)
witing the job’'s attributes and docunent data on to secondary storage.

Stacked: When a nedia sheet is placed in an output bin of a device.

Supervisor: A server that contains a control programthat controls a
printer or other device. A supervisor is a client to the printer or
ot her devi ce.

System Qperator: A user that uses a nonitor to nonitor the system and
carries out tasks to keep the system running.

System Administrator: A user that specifies policy for the system

Two-up: The placenent of two pages on one side of a sheet so that each
side or inpressions counts as two pages. See "page" and "sheet".

User: A person that uses a client or a nonitor. See "end user".
2.1 System Configurations for the Job Monitoring MB

This section enunerates the three configurations in which the Job
Monitoring MB is intended to be used. To sinplify the pictures, the
devi ces are shown as printers. See section 1.1 entitled "Types of
Information in the MB".

The diagramin the Printer MB[print-mb] entitled: "One Printer’'s View
of the Network"” is assunmed for this MB as well. Please refer to that
diagramto aid in understanding the follow ng system configurations.

2.1.1 Configuration 1 - client-printer

In the client-printer configuration 1, the client(s) submt jobs
directly to the printer, either by sone direct connect, or by network
connecti on.

The job submtting client and/or nonitoring application nonitor jobs by
comuni cating directly with an agent that is part of the printer. The
agent in the printer SHALL keep the job in the Job Monitoring MB as
long as the job is in the printer, plus a defined tinme period after the
job enters the conpleted state in which accounting prograns can copy
out the accounting data fromthe Job Mnitoring MB.
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463

464 al | end- user Hu###HAH SNVP query
465 +o--- oo + Fo--a-- - + ---- job subm ssion
466 | moni t or| | client |

467 oo - -+ S

468 # #

469 # HERARHHHAEEAY |

470 # # |

471 d==t===H=H=4==+ |

472 | | agent | | |

473 |- + |

474 | PRINTER <-------- +

475 | | Print Job Delivery Channel

476 | |

477 B et &

478 Figure 2-1 - Configuration 1 - client-printer - agent in the printer

479 The Job Monitoring MB is designed to support the follow ng
480 relationships (not shown in Figure 2-1):

481 1. Miltiple clients MAY submt jobs to a printer
482 2. Multiple clients MAY nonitor a printer.
483 3. Multiple nonitors MAY nonitor a printer
484 4. A client MAY submt jobs to nultiple printers.
485 5. Anonitor MAY nonitor nultiple printers.

486 2.1.2 Configuration 2 - client-server-printer - agent in the server

487 In the client-server-printer configuration 2, the client(s) submt jobs
488 to an internediate server by some network connection, not directly to
489 the printer. Wiile configuration 2 is included, the design center for
490 this MBis configurations 1 and 3.

491 The job submtting client and/or nonitoring application nonitor jobs by
492 conmmunicating directly wth:

493 A Job Monitoring MB agent that is part of the server (or a front
494 for the server)

495 There is no SNVP Job Mnitoring MB agent in the printer in

496 configuration 2, at least that the client or nonitor are aware. 1In
497 this configuration, the agent SHALL return the current val ues of the
498 objects in the Job Monitoring MB both for jobs the server keeps and
499 jobs that the server has submitted to the printer. The Job Mnitoring
500 M B agent obtains the required information fromthe printer by a nethod
501 that is beyond the scope of this docunent. The agent in the server
502 SHALL keep the job in the Job Mnitoring MB in the server as |long as
503 the job is in the printer, plus a defined tinme period after the job
504 enters the conpleted state in which accounting prograns can copy out
505 the accounting data fromthe Job Monitoring MB
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al | end- user
S + e +
| moni tor| | client | #i##H##HE SNMP query
to-- - H L S **¥** non- SNVP cntrl
# # | ---- job subm ssion
# # |
# # |
H=====H=t==y==+
| agent | I
S + |
| server |
S +- -+
control * |
*kkk k) k*k*k*x |
* I
4========y====+ |
I I
I I

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

The Job Monitoring MB is designed to support the foll ow ng
rel ati onshi ps (not shown in Figure 2-2):

Mul tiple clients MAY submt jobs to a server

Mul tiple clients MAY nonitor a server.

Mul tiple nonitors MAY nonitor a server.

A client MAY submt jobs to nultiple servers.

A nonitor MAY nonitor nultiple servers.

Mul tiple servers MAY submit jobs to a printer

Mul tiple servers MAY control a printer

NooARWME

2.1.3 Configuration 3 - client-server-printer - client nonitors printer
agent and server

In the client-server-printer configuration 3, the client(s) submt jobs
to an internedi ate server by sonme network connection, not directly to
the printer. That server does not contain a Job Mnitoring M B agent.

The job submtting client and/or nonitoring application nonitor jobs by
comuni cating directly with:

1. The server using sone undefined protocol to nonitor jobs in the
server (that does not contain the Job Mnitoring MB) AND

2. A Job Monitoring MB agent that is part of the printer to
nonitor jobs after the server passes the jobs to the printer.
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In such configurations, the server deletes its copy of the job
fromthe server after submtting the job to the printer usually
al nost i medi ately (before the job does much processing, if

any) .

In configuration 3, the agent (in the printer) SHALL keep the val ues of
the objects in the Job Monitoring MB that the agent inplenents updated
for a job that the server has submtted to the printer. The agent
SHALL obtain information about the jobs submtted to the printer from
the server (either in the job subm ssion protocol, in the docunent

data, or by direct query of the server), in order to popul ate sone of
the objects the Job Monitoring MB in the printer. The agent in the
printer SHALL keep the job in the Job Monitoring MB as |long as the job
Is in the Printer, and longer in order to inplenent the conpleted state
I n which nonitoring prograns can copy out the accounting data fromthe
Job Monitoring MB

al | end- user
N + e +
| moni tor| | client | ####H##HE SNMP query
S SR AR S **** non- SNMP query
# * * | ---- job subm ssion
# * * |
# * * |
#H * ===y ====y==+
# I I
# | server |
# | |
# N +- -+
# optional # |
# HUHHHHHHHH |
# # |
+==4=y===y=+4==+ |
| agent | | I
S + |

Figure 2-3 - Configuration 3 - client-server-printer - client nonitors
printer agent and server

The Job Monitoring MB is designed to support the foll ow ng
rel ati onshi ps (not shown in Figure 2-3):

Mul tiple clients MAY submit jobs to a server

Mul tiple clients MAY nonitor a server.

Mul tiple nonitors MAY nonitor a server.

A client MAY submt jobs to nultiple servers.

A nonitor MAY nonitor nultiple servers.

Mul tiple servers MAY submit jobs to a printer

Mul tiple servers MAY control a printer

NooARWNME
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600 3 Managed Object Usage

601 This section describes the usage of the objects in the MB.
602 3.1 Conformance Considerations

603 In order to achieve interoperability between job nonitoring

604 applications and job nonitoring agents, this specification includes the
605 conformance requirenents for both nonitoring applications and agents.

606 3.1.1 Conformance Term nol ogy

607 This specification uses the verbs: "SHALL", "SHOULD', "MAY", and "NEED
608 NOT" to specify conformance requirenents accordlng to RFC 2119

609 [RFC2119Feq~MBFdS] as foll ows: |

610 "SHALL": indicates an action that the subject of the sentence nust
611 I mpl ement in order to claimconformance to this specification

612 "MAY": indicates an action that the subject of the sentence does not
613 have to inplenent in order to claimconformance to this

614 specification, in other words that action is an inplenentation option
615 "NEED NOT": indicates an action that the subject of the sentence
616 does not have to inplenent in order to claimconformance to this

617 specification. The verb "NEED NOI" is used instead of "may not"

618 since "may not" sounds |ike a prohibition.

619 "SHOULD': indicates an action that is recomended for the subject of
620 the sentence to inplenent, but is not required, in order to claim
621 conformance to this specification.

622 3.1.2 Agent Conformance Requirenents

623 A conform ng agent:

624 1. SHALL i nplenent al/l/ MANDATORY groups in this specification.

625 2. SHALL inplenment any attributes if (1) the server or device

626 supports the functionality represented by the attribute and (2)
627 the information is available to the agent.

628 3. SHOULD i nplenent both fornms of an attribute if it inplenments an
629 attribute that permts a choice of | NTEGER and OCTET STRI NG
630 forms, since inplenmenting both forns may hel p managenent

631 applications by giving thema choice of representations, since
632 the representation are equivalent. See the JmAttributeTypeTC
633 t extual - conventi on.

634 NOTE - This MB, like the Printer MB, is witten foll ow ng the subset
635 of SMv2 that can be supported by SMv1l and SNMPv1l i npl enent ati ons.
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3.1.2.1 MBIl System Group objects

The Job Monitoring M B agent SHALL inplenent all objects in the System
Goup of MB-II[mb-11], whether the Printer MB[print-mb] is
I mpl enented or not.

3.1.2.2 MB Il Interface G oup objects

The Job Monitoring MB agent SHALL inplenent all objects in the
Interfaces Group of MB-1I[mb-11], whether the Printer MB[print-m b]
I's inplemented or not.

3.1.2.3 Printer MB objects

If the agent is providing access to a device that is a printer, the
agent SHALL inplenent all of the MANDATORY objects in the Printer
MB[print-m b] and all the objects in other MBs that conformance to
the Printer MB requires, such as the Host Resources MB[hr-mb]. If
the agent is providing access to a server that controls one or nore

di rect-connect or networked printers, the agent NEED NOT i nplenent the
Printer M B and NEED NOT i npl enment the Host Resources M B.

3.1.3 Job Monitoring Application Confornmance Requirenents

A conform ng job nonitoring application:

1. SHALL accept the full syntactic range for all objects in al
MANDATCORY groups and all MANDATORY attributes that are required
to be inplenented by an agent according to Section 3.1.2 and
SHALL either present themto the user or ignore them

2. SHALL accept the full syntactic range for all attributes,
i ncluding enum and bit values specified in this specification
and additional ones that may be registered with the PW and
SHALL either present themto the user or ignore them |In
particular, a conformng job nonitoring application SHALL not
mal f uncti on when receiving any standard or registered enum or
bit values. See Section 3.7 entitled "I ANA and PWG
Regi strati on Consi derations”.

3. SHALL NOT fail when operating with agents that materialize
attributes after the job has been submtted, as opposed to when
the job is submtted.

4. SHALL, if it supports a tinme attribute, accept either form of
the time attribute, since agents are free to inplenent either
time form
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672 3.2 The Job Tables and the O dest Active and Newest Active | ndexes

673 The jmJobTable and jmAttri buteTabl e contain objects and attri butes,
674 respectively, for each job in a job set. These first two indexes are:
675 1. jnCeneral JobSet I ndex - which job set

676 2. Jmjobl ndex - which job in the job set

677 In order for a nonitoring application to quickly find that active jobs
678 (jobs in the pending, processing, or processingStopped states), the MB
679 contains two indexes:

680 1. jnCeneral A destActivedoblndex - the index of the active job
681 that has been in the tables the | ongest.

682 2. j neneral Newest Acti veJobl ndex - the index of the active job
683 that has been nost recently added to the tables.

684 The agent SHALL assign the next increnmental value of jmloblndex to the
685 job, when a new job is accepted by the server or device to which the
686 agent is providing access. |If the increnented val ue of jmlobl ndex

687 woul d exceed the inplenentation-defined maxi nrum val ue for jmlobl ndex,
688 the agent SHALL 'wap’ back to 1. An agent uses the resulting val ue of
689 jmioblndex for storing information in the jmlobTabl e and the

690 jmAttri buteTabl e about the job.

691 It is recomended that the |argest value for jmlobl ndex be nuch | arger
692 than the maxi mum nunber of jobs that the inplenmentation can contain at
693 a single tinme, so as to mnimze the premature re-use of a jnJobl ndex
694 value for a newer job while clients retain the sane 'stale’ value for
695 an ol der job.

696 It is recomended that agents that are providing access to

697 servers/devices that already allocate job-identifiers for jobs as

698 integers use the sane integer value for the jmJoblndex. Then

699 managenent applications using this M B and applications using other
700 protocols will see the sanme job identifiers for the sanme jobs. Agents
701 providing access to systens that contain jobs with a job identifier of
702 O SHALL map the job identifier value O to a jmJobl ndex value that is
703 one higher than the highest job identifier value that any job can have
704 on that system Then only job O will have a different job-identifier
705 value than the job’s jmobl ndex val ue.

706 NOTE - If a server or device accepts jobs using nmultiple job subm ssion
707 protocols, it may be difficult for the agent to neet the recomendati on
708 to use the job-identifier values that the server or device assigns as
709 the jmlobl ndex val ue, unless the server/device assigns job-identifiers
710 for each of its job subm ssion protocols fromthe sane job-identifier
711 nunber space.
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Each tine a new job is accepted by the server or device that the agent
I's providing access to AND that job is to be ’"active (pending,
processi ng, or processingStopped, but not pendingHel d), the agent SHALL
copy the value of the job’s jmlobl ndex to the

j mGener al Newest Acti veJobl ndex object. |If the newjob is to be
"inactive' (pendingHeld state), the agent SHALL not change the val ue of
j mGener al Newest Acti veJobl ndex obj ect (though the agent SHALL assign the
next increnmental jnJoblndex value to the job).

When a job transitions fromone of the 'active job states (pending,
processi ng, processingStopped) to one of the "inactive job states
(pendi ngHel d, conpl eted, cancel ed, or aborted), wth a jnJobl ndex val ue
that matches the jnCGeneral A dest Acti veJobl ndex object, the agent SHALL
advance (or wrap) the value to the next ol dest "active' job, if any.
See the JnmJobSt ateTC textual -convention for a definition of the job

st at es.

Whenever a job transitions fromone of the "inactive job states to one
of the "active job states (from pendingHeld to pending or processing),
the agent SHALL update the value of either the

j mGener al A dest Acti veJobl ndex or the jnteneral Newest Acti veJobl ndex
objects, or both, if the job’s jmJoblndex value is outside the range
bet ween j ntener al A dest Acti veJobl ndex and

j mGener al Newest Act i veJobl ndex.

When all jobs becone 'inactive', i.e., enter the pendi ngHel d,

conpl eted, cancel ed, or aborted states, the agent SHALL set the val ue
of both the jnGeneral A destActiveJobl ndex and

j mGener al Newest Acti veJobl ndex objects to O.

NOTE - Applications that wish to efficiently access all of the active
j obs MAY use | nteeneral A dest Acti veJdobl ndex value to start with the

ol dest active job and continue until they reach the index val ue equal
to j mCGener al Newest Acti veJobl ndex, ski pping over any pendi ngHel d,

conpl eted, cancel ed, or aborted jobs that m ght intervene.

I f an application detects that the jnGeneral Newest ActiveJdoblndex is
smal | er than jnCGeneral A dest Acti veJdobl ndex, the job index has w apped.
In this case, the application SHALL reset the index to 1 when the end
of the table is reached and continue the Get Next operations to find the
rest of the active jobs.

NOTE - Applications detect the end of the jmAttri buteTabl e table when
the O D returned by the Get Next operation is an ODin a different MB
There is no object in this MB that specifies the maxi num val ue for the
j mlobl ndex supported by the inplenentation.

When the server or device is power-cycled, the agent SHALL renenber the

next j mlobl ndex value to be assigned, so that new jobs are not assigned
t he sanme jmJobl ndex as recent jobs before the power cycle.
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755 3.3 The Attribute Mechanismand the Attribute Tabl e(s)

756 Attributes are simlar to information objects, except that attributes
757 are identified by an enum instead of an O D, so that attributes may be
758 registered without requiring a new MB. Also an inplenentation that
759 does not have the functionality represented by the attribute can omt
760 the attribute entirely, rather than having to return a distinguished
761 value. The agent is free to materialize an attribute in the

762 jmAttributeTable as soon as the agent is aware of the value of the

763 attribute.

764 The agent materializes job attributes in a four-indexed
765 jmAttri buteTabl e:

766 1. jnGeneral JobSet| ndex - which job set

767 2. jmjobl ndex - which job in the job set

768 3. JmAttri buteTypelndex - which attribute

769 4. jmAttri butel nstancel ndex - which attribute instance for those
770 attributes that can have nultiple val ues per job.

771 Wth this order of table indexing, an application can obtain all of the
772 attributes of a particular job using SNMPv1l Get Next or SNMPv2 Cet Bul k.

773 An OPTIONAL mirror table, called jmMrrorAttrTabl e, provides access to
774 the sane job attributes, but with a different order to the indexes:

775 1. jmAttri buteTypel ndex - which attribute

776 2. jmCGeneral JobSetl ndex - which job set

777 3. jmloblndex - which job in the job set

778 4. jmAttributel nstancel ndex - which attribute instance for those
779 attributes that can have nultiple val ues per job.

780 Wth this order of table indexing, an application can obtain sel ected
781 attributes of a nunber of jobs using SNWPv1l Get Next or SNMPv2 Cet Bul k.
782 A managenent application can determ ne whether or not this table is
783 inplenented (even when the table is enpty) by querying the

784 | nByst enOpti onSupport obj ect.

785 Some attributes represent information about a job, such as a file-nane,
786 a docunent-nanme, a subm ssion-tine or a conpletion tine. O her

787 attributes represent resources required, e.g., a nediumor a colorant,
788 etc. to process the job before the job starts processing ORto indicate
789 the anmpbunt of the resource consuned during and after processing, e.g.,
790 pages conpleted or inpressions conpleted. |If both a required and a

791 consuned value of a resource is needed, this specification assigns two
792 separate attribute enuns in the textual convention.

793 NOTE - The table of contents lists all the attributes in order. This
794 order is the order of enum assignnments which is the order that the SNWP
795 CGetNext operation returns attributes. Most attributes apply to al
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796 three configurations covered by this MB specification (see section 2.1
797 entitled "System Configurations for the Job Mnitoring MB"). Those
798 attributes that apply to a particular configuration are indicated as
799 ' Configuration n:’ and SHALL NOT be used with other configurations.

800 3.3.1 Conformance of Attribute |Inplenentation

801 An agent SHALL inplenent any attribute if (1) the server or device

802 supports the functionality represented by the attribute and (2) the

803 information is available to the agent. The agent MAY create the

804 attribute rowin the jmAttri buteTabl e when the information is avail able
805 or MAY create the row earlier wwth the designated ’'unknown’ val ue

806 appropriate for that attribute. See next section.

807 If the server or device does not inplenent or does not provide access
808 to the informati on about an attribute, the agent SHOULD NOT create the
809 corresponding row in the jmAttri buteTabl e.

810 3.3.2 Useful, "Unknown’, and 'OQther’ Values for (bjects and Attributes

811 Sone attributes have a 'useful’ Integer32 value, sone have a ’useful
812 OCTET STRI NG val ue, sonme MAY have either or both dependi ng on

813 inplenentation, and some MJUST have both. See the JmAttri buteTypeTC
814 textual convention for the specification of each attribute.

815 SNWMP requires that if an object cannot be inplenented because its

816 val ues cannot be accessed, then a conpliant agent SHALL return an SNWP
817 error in SNMPv1l or an exception value in SNWPv2. However, this MB has
818 been designed so that "all’ objects can and SHALL be inplenmented by an
819 agent, so that neither the SNWPv1l error nor the SNWMPv2 exception val ue
820 SHALL be generated by the agent. This MB has al so been designed so
821 that when an agent materializes an attribute, the agent SHALL

822 materialize a row consisting of both the jmAttri buteVal ueAsl nteger and
823 jmAttri buteVal ueAsCctets objects.

824 In general, values for objects and attributes have been chosen so that
825 a managenent application will be able to determ ne whether a ’'useful’,
826 'unknown’, or ’'other’ value is available. Wen a useful value is not
827 available for an object, that agent SHALL return a zero-length string
828 for octet strings, the value "unknown(2)’' for enuns, a 'O value for an
829 object that represents an index in another table, and a value '-2' for
830 counting integers.

831 Since each attribute is represented by a row consisting of both the
832 jmAttri buteVal ueAsl nteger and jmAttri buteVal ueAsCctets MANDATORY

833 objects, SNMP requires that the agent SHALL al ways create an attribute
834 rowwth both objects specified. However, for nost attributes the

835 agent SHALL return a "useful" value for one of the objects and SHALL
836 return the 'other’ value for the other object. For integer only

837 attributes, the agent SHALL al ways return a zero-length string val ue
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838 for the jmAttri buteVal ueAsCctets object. For octet string only
839 attributes, the agent SHALL always return a '-1" value for the
840 jmAttri buteVal ueAsl nteger object.

841 3.3.3 Index Value Attributes

842 A nunber of attributes are indexes in other tables. Such attribute

843 nanmes end with the word "Index’. If the agent has not (yet) assigned
844 an index value for a particular index attribute for a job, the agent
845 SHALL either: (1) return the value O or (2) not add this attribute to
846 the jmAttributeTable until the index value is assigned. 1In the

847 interests of brevity, the semantics for O is specified once here and is
848 not repeated for each index attribute specification and a DEFVAL of O
849 is inplied, even though the DEFVAL for jmAttri buteVal ueAslnteger is -2.

850 3.3.4 Data Sub-types and Attri bute Nam ng Conventi ons

851 Many attributes are sub-typed to give a nore specific data type than
852 Integer32 or OCTET STRING The data sub-type of each attribute is

853 indicated on the first line(s) of the description. Sone attributes

854 have several different data sub-type representations. Wen an

855 attribute has both an Integer32 data sub-type and an OCTET STRI NG dat a
856 sub-type, the attribute can be represented in a single rowin the

857 jmAttributeTable. In this case, the data sub-type nane is not included
858 as the last part of the nanme of the attribute, e.g., docunentFornat(38)
859 which is both an enum and/or a name. Wen the data sub-types cannot be
860 represented by a single rowin the jmAttri buteTable, each such

861 representation is considered a separate attribute and is assigned a

862 separate nanme and enum value. For these attributes, the nanme of the
863 data sub-type is the last part of the nane of the attribute: Nane,

864 | ndex, DateAndTinme, TineStanp, etc. For exanple,

865 docunent For mat | ndex(37) is an index.

866 NOTE: The Table of Contents also |ists the data sub-type and/or data
867 sub-types of each attribute, using the textual -convention nane when
868 such is defined. The follow ng abbreviations are used in the Tabl e of
869 Contents as shown:

870

"Int32(-2..)° I nteger32 (-2..2147483647)

"1 nt32(0..)’ I nteger32 (0..2147483647)

"Int32(1..)’ I nteger32 (1..2147483647)

"Int32(m.n)’ For all other Integer ranges, the |ower
and upper bound of the range is
I ndi cat ed.

" UTF8St ri ng63’ JMUTE8St ri ngTC ( SI ZE(O. . 63))

" JobString63’ JmJobStringTC (SI ZE(O. . 63))

"COct et s63’ OCTET STRI NG (SI ZE(O. . 63))

"Cctets(m.n)’ For all other OCTET STRI NG ranges, the

exact range is indicated.
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3.3.5 Single-Vvalue (Row) Versus Multi-Value (MJLTI-RON Attributes

Most attributes have only one row per job. However, a few attributes
can have multiple values per job or even per docunent, where each val ue
IS a separate row in the jmAttri buteTable. Unless indicated with
"MULTI-ROW ™ in the JmAttri buteTypeTC description, an agent SHALL
ensure that each attribute occurs only once in the jmAttri buteTable for
a job. Mst of the "MITI-ROW attributes do not allow duplicate

val ues, i.e., the agent SHALL ensure that each val ue occurs only once
for a job. Only if the specification of the *MILTI-ROW attribute al so
says "There is no restriction on the sane xxx occurring in nmultiple
rows" can the agent allow duplicate values to occur for the job.

NOTE - Duplicates are allowed for 'extensive 'MILTI-RON attributes,
such as fileNane(34) or docunent Nane(35) which are specified to be

' per-docunent’ attributes, but are not allowed for 'intensive ' MJLTI-
ROW attributes, such as nedi unConsuned(171) and docunent For mat ( 38)
whi ch are specified to be "per-job’ attributes.

3.3.6 Requested Objects and Attributes

A nunber of objects and attributes record requirenents for the job.
Such object and attribute names end with the word ' Requested’. In the
interests of brevity, the phrase 'requested’ neans: (1) requested by
the client (or intervening server) in the job subm ssion protocol and
may al so nean (2) enbedded in the submtted docunent data, and/or (3)
defaul ted by the recipient device or server wwth the sane semantics as
I f the requester had supplied, depending on inplenentation. Also if a
value is supplied by the job subm ssion client, and the server/device
determ nes a better value, through processing or other neans, the agent
MAY return that better value for such object and attri bute.

3.3.7 Consunption Attributes

A nunber of objects and attributes record consunption. Such attribute
nanes end with the word ' Conpleted” or ’'Consuned’ . |If the job has not
yet consunmed what that resource is netering, the agent either: (1)
SHALL return the value 0 or (2) SHALL not add this attribute to the
jmAttri buteTabl e until the consunption begins. 1In the interests of
brevity, the semantics for 0 is specified once here and is not repeated
for each consunption attribute specification and a DEFVAL of O is

I mpl i ed, even though the DEFVAL for jmAttri buteVal ueAslnteger is -2.
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908
909 3.3.8 Attribute Specifications

910 This section specifies the job attri butes.

911 In the followi ng definitions of the attributes, each description
912 indicates whether the useful value of the attribute SHALL be

913 represented using the jmAttri but eVal ueAsl nteger or the

914 jmAttri buteVal ueAsCctets objects by the initial tag: 'INTEGER * or
915 ' OCTETS:’, respectively.

916 Sone attributes allow the agent inplenmenter a choice of useful values
917 of either an integer, an octet string representation, or both,

918 depending on inplenentation. These attributes are indicated with

919 ' INTEGER ' AND/ OR ' OCTETS:’ tags.

920 A very few attributes require both objects at the sane tine to

921 represent a pair of useful values (see nedi unConsunmed(171)). These
922 attributes are indicated with 'INTEGER® AND ' OCTETS:’ tags. See the
923 jmAttributeGoup for the descriptions of these two MANDATORY obj ects.

924 A managenent application can determ ne which attributes are supported
925 and whether the integer and/or the octet string values are supported
926 w th neaningful value by querying the jnBystemAttrl nteger Support and
927 | nBystemAttr Oct et sSupport objects, respectively. Mnagenent

928 applications can also determ ne which supported attributes m ght

929 support nore than one integer value or nore than one octet string val ue
930 by querying | nSystemAttr Ml ti RowSupport.

931 These support bits are indicated in hex for each range in the |line

932 starting with "support bits starting:". Note: these objects permt a
933 nmmnagenent application to determ ne the degree of support, even when
934 there are no jobs present in the system They also permt nanagenent
935 mddleware to fetch all attribute values for all jobs, including future
936 extensions, and keep them updated for one or nobre managenent

937 applications at the sane tine.

938 NOTE - The enum assignnments are grouped logically with val ues assi gned
939 in groups of 20, so that additional values may be registered in the
940 future and assigned a value that is part of their |ogical grouping.

941 Values in the range 2**30 to 2**31-1 are reserved for private or

942 experinental usage. This range corresponds to the sanme range reserved
943 in IPP. Inplenenters are warned that use of such values may confli ct
944 with other inplenentations. |Inplenenters are encouraged to request
945 registration of enumvalues follow ng the procedures in Section 3.7.1.

946 NOTE: No attribute nanme exceeds 31 characters.
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947 The standard attribute types are:

948

949 j MAttri but eTypel ndex Dat at ype

950 @ eeeeeeeeeeea-ea-e--- e

951

952 other (1), I nteger32 (-2..2147483647)
953 AND/ OR

954 OCTET STRI NG SI ZE(O..63))
955 | NTEGER and/or OCTETS: An attribute that is not in the
956 list and/or that has not been approved and registered with
957 t he PWG

958

959 ++++++++++++++++++++++++++++++++++++++++++++++++++++++
960 + Job State attributes (3 - 19 decinal)

961 +

962 + The followng attributes specify the state of a job.

963 + support bits starting: { "10'H } |
964 ++++++++++++++++++++++++++++++++++++++++++++++++++++++
965

966 j obSt at eReasons?2( 3), JmJobSt at eReasons2TC

967 | NTEGER  Addi tional information about the job’s current
968 state that augnents the jmJobState object. See the

969 description under the JmJobSt at eReasons1TC textual -

970 conventi on.

971

972 j obSt at eReasons3(4), JmJobSt at eReasons3TC

973 | NTEGER  Addi tional information about the job’s current
974 state that augnents the jmJobState object. See the

975 description under JnmJobSt at eReasons1TC t extual -conventi on.
976

977 j obSt at eReasons4(5), JmJobSt at eReasons4TC

978 | NTEGER  Addi tional information about the job’s current
979 state that augnents the jmJobState object. See the

980 description under JnmJobSt at eReasons1TC t extual -conventi on.
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981

982 processi ngMessage(6), JMUTE8St ri ngTC (SI ZE(O. . 63))
983 OCTETS: MILTI-ROW A coded character set nessage that is
984 generated by the server or device during the processing of
985 the job as a sinple formof processing |log to show progress
986 and any problens. The natural |anguage of each value is
987 specified by the correspondi ng

988 processi ngMessageNat ur al LangTag(7) val ue.

989

990 NOTE - This attribute is intended for such conditions as
991 I nterpreter nessages, rather than being the printable form
992 of the jmJobState and j mJobSt at eReasonsl obj ects and

993 j obSt at eReasons2, | obSt at eReasons3, and j obSt at eReasons4
994 attributes. In order to produce a localized printable form
995 of these job state objects/attribute, a nmanagenent

996 application SHOULD produce a nessage fromtheir enum and
997 bit val ues.

998

999 NOTE - There is no job description attribute in IPP/1.0
1000 that corresponds to this attribute and this attribute does
1001 not correspond to the IPP/1.0 'job-state-nessage’ job

1002 description attribute, which is just a printable form of
1003 the PP "job-state’ and 'job-state-reasons’ job attributes.
1004

1005 There is no restriction for the sanme nessage occurring in
1006 mul tiple rows.

1007

1008 processi ngMessageNat ur al LangTag(7), OCTET STRI NE SI ZE(O. . 63))
1009 OCTETS: MULTI-ROW The natural |anguage of the

1010 correspondi ng processi ngMessage(6) attribute value. See
1011 section 3.6.1, entitled ' Text generated by the server or
1012 devi ce’ .

1013
1014 If the agent does not know the natural |anguage of the job
1015 processi ng nessage, the agent SHALL either (1) return a
1016 zero length string value for the
1017 processi ngMessageNat ur al LangTag(7) attribute or (2) not
1018 return the processi ngMessageNat ural LangTag(7) attribute for
1019 t he j ob.
1020
1021 There is no restriction for the sane tag occurring in
1022 multiple rows, since when this attribute is inplenented, it
1023 SHOULD have a value row for each correspondi ng
1024 processi ngMessage(6) attribute val ue row.
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1025

1026 j obCodedChar Set (8), CodedChar Set

1027 I NTEGER The M Benumidentifier of the coded character set
1028 that the agent is using to represent coded character set
1029 objects and attributes of type 'JmJobStringTC . These
1030 coded character set objects and attributes are either: (1)
1031 supplied by the job submitting client or (2) defaulted by
1032 the server or device when omtted by the job submtting
1033 client. The agent SHALL represent these objects and

1034 attributes in the MB either (1) in the coded character set
1035 as they were submtted or (2) MAY convert the coded

1036 character set to another coded character set or encoding
1037 schene as identified by the jobCodedCharSet(8) attribute.
1038 See section 3.6.2, entitled ' Text supplied by the job

1039 submtter’.

1040

1041 These M Benum val ues are assi gned by | ANA [I ANA-char set s]
1042 when the coded character sets are registered. The coded
1043 character set SHALL be one of the ones registered with | ANA
1044 [ ANA] and the enum val ue uses the CodedChar Set textual -
1045 convention fromthe Printer MB. See the JmJobStringTC
1046 t ext ual - conventi on.

1047

1048 If the agent does not know what coded character set was
1049 used by the job submtting client, the agent SHALL either
1050 (1) return the "unknown(2)’ value for the

1051 j obCodedChar Set (8) attribute or (2) not return the

1052 j obCodedChar Set (8) attribute for the job.

1053

1054 j obNat ur al LanguageTag(9), OCTET STRI NE SI ZE(O. . 63))
1055 OCTETS: The natural |anguage of the job attributes supplied
1056 by the job submitter or defaulted by the server or device
1057 for the job, i.e., all objects and attributes represented
1058 by the *JnmJdobStringTC textual -convention, such as jobNane,
1059 medi unRequested, etc. See Section 3.6.2, entitled ’Text
1060 supplied by the job submtter’.

1061

1062 If the agent does not know what natural |anguage was used
1063 by the job submtting client, the agent SHALL either (1)
1064 return a zero length string value for the

1065 j obNat ur al LanguageTag(9) attribute or (2) not return

1066 j obNat ur al LanguageTag(9) attribute for the job.

1067
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1068 +++++++++ R
1069 + Job ldentification attributes (20 - 49 deci nal) |
1070 +

1071 + The followng attributes help an end user, a system

1072 + operator, or an accounting programidentify a job.

1073 + support bits starting: { 000008 H }

1074 ++++++++++++++++++++++++++++++++++++++++++++++++++++++
1075

1076 j obURI ( 20) , OCTET STRI NG SI ZE(O..63))
1077 OCTETS: MJILTI-ROWN The job’s Universal Resource

1078 Identifier (URI) [RFC-1738]. See |PP [ipp-nodel] for |
1079 exanpl e usage.

1080

1081 NOTE - The agent may be able to generate this value on each
1082 SNVP Get operation fromsmaller values, rather than having
1083 to store the entire UR

1084

1085 If the URI exceeds 63 octets, the agent SHALL use nultiple
1086 values, with the next 63 octets comng in the second val ue,
1087 etc.

1088

1089 NOTE - I PP [ipp-nodel] has a 1023-octet maxi mum |l ength for
1090 a URI, though the URI standard itself and HTTP/ 1.1 specify
1091 no maxi mum | engt h.

1092

1093 j obAccount Nane( 21), OCTET STRI NE SI ZE(O. . 63))
1094 OCTETS: Arbitrary binary information which MAY be coded
1095 character set data or encrypted data supplied by the

1096 subm tting user for use by accounting services to allocate
1097 or categorize charges for services provided, such as a

1098 custonmer account nanme or nunber.

1099

1100 NOTE: This attribute NEED NOT be printable characters.

1101

1102 server Assi gnedJobNane( 22), JmJobStringTC (SI ZE(O. . 63))
1103 OCTETS: Configuration 3 only: The human readabl e string
1104 nanme, nunber, or ID of the job as assigned by the server
1105 that submitted the job to the device that the agent is

1106 provi ding access to with this MB.

1107

1108 NOTE - This attribute is intended for enabling a user to
1109 find his/her job that a server submtted to a device when
1110 either the client does not support the jmlobSubm ssionlD or
1111 the server does not pass the jnmJobSubm ssionlD through to
1112 t he devi ce.
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1113

1114 j obNane( 23), JmJobStringTC (SI ZE(O. . 63))
1115 OCTETS: The human readabl e string nanme of the job as

1116 assigned by the submtting user to help the user

1117 di stingui sh between his/her various jobs. This nane does
1118 not need to be uni que.

1119

1120 This attribute is intended for enabling a user or the

1121 user’s application to convey a job name that MAY be printed
1122 on a start sheet, returned in a query result, or used in
1123 notification or |ogging nessages.

1124

1125 In order to assist users to find their jobs for job

1126 subm ssion protocols that don't supply a j mlobSubm ssi onl D,
1127 t he agent SHOULD maintain the jobNane attribute for the
1128 time specified by the jnGeneral JobPersistence object,

1129 rather than the (shorter) jnGeneral Attri butePersistence
1130 obj ect.

1131

1132 If this attribute is not specified when the job is

1133 submtted, no job name is assuned, but inplenentation

1134 specific defaults are allowed, such as the value of the
1135 docunent Nane attribute of the first docunent in the job or
1136 the fileNane attribute of the first docunent in the job.
1137

1138 The jobNane attribute is distinguished fromthe jobComent
1139 attribute, in that the jobNane attribute is intended to
1140 permt the submtting user to distinguish between different
1141 jobs that he/she has submtted. The jobComment attribute
1142 Is intended to be free formadditional information that a
1143 user mght wish to use to conmuni cate with hinsel f/ herself,
1144 such as a rem nder of what to do with the results or to
1145 indicate a different set of input paraneters were tried in
1146 several different job subm ssions.
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1147

1148 j obServi ceTypes(24), JmJobSer vi ceTypesTC

1149 | NTEGER  Specifies the type(s) of service to which the job
1150 has been submitted (print, fax, scan, etc.). The service
1151 type is bit encoded with each job service type so that nore
1152 general and arbitrary services can be created, such as

1153 services wth nore than one destination type, or ones with
1154 only a source or only a destination. For exanple, a job
1155 service mght scan, faxQut, and print a single job. 1In
1156 this case, three bits would be set in the jobServiceTypes
1157 attribute, corresponding to the hexadeci mal val ues: 0x8 +
1158 0x20 + Ox4, respectively, yielding: 0x2C

1159

1160 Whet her this attribute is set froma job attribute supplied
1161 by the job subm ssion client or is set by the recipient job
1162 subm ssi on server or device depends on the job subm ssion
1163 protocol. This attribute SHALL be inplenented if the

1164 server or device has other types in addition to or instead
1165 of printing.

1166

1167 One of the purposes of this attribute is to permt a

1168 requester to filter out jobs that are not of interest. For
1169 exanple, a printer operator may only be interested in jobs
1170 that include printing.

1171

1172 j obSour ceChannel | ndex( 25), I nteger32 (0..2147483647)
1173 | NTEGER The index of the rowin the associated Printer
1174 M B[ print-m b] of the channel which is the source of the
1175 print job.

1176

1177 j obSour cePl at f or mType( 26) , JmJobSour cePl at f or mlypeTC
1178 | NTEGER The source platformtype of the i mediate

1179 upstream submtter that submtted the job to the server
1180 (configuration 2) or device (configuration 1 and 3) to

1181 whi ch the agent is providing access. For configuration 1,
1182 this is the type of the client that submtted the job to
1183 the device; for configuration 2, this is the type of the
1184 client that submtted the job to the server; and for

1185 configuration 3, this is the type of the server that

1186 submtted the job to the device.

1187

1188 subm t ti ngServer Nanme( 27), JmJobStringTC (SI ZE(O. . 63))
1189 OCTETS: For configuration 3 only: The adm nistrative nane
1190 of the server that submtted the job to the device.

1191

1192 subm t ti ngAppl i cati onNane(28), JmJobStringTC (SI ZE(O. . 63))
1193 OCTETS: The nane of the client application (not the server
1194 in configuration 3) that submtted the job to the server or
1195 devi ce.
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1196

1197 j obOri gi nati ngHost (29), JmJobStri ngTC (Sl ZE(O. . 63))
1198 OCTETS: The name of the client host (not the server host
1199 nanme in configuration 3) that submtted the job to the
1200 server or device.

1201

1202 devi ceNaneRequest ed( 30), JmJobStringTC (SI ZE(O. . 63))
1203 OCTETS: The adm nistratively defined coded character set
1204 nane of the target device requested by the submtting user.
1205 For configuration 1, its value corresponds to the Printer
1206 MB[print-m b]: prtGeneral PrinterNane object. For

1207 configuration 2 and 3, its value is the nanme of the | ogical
1208 or physical device that the user supplied to indicate to
1209 the server on which device(s) they wanted the job to be
1210 processed.

1211

1212 gueueNanmeRequest ed( 31), JmJobStri ngTC (SI ZE(O. . 63))
1213 OCTETS: The adm nistratively defined coded character set
1214 nane of the target queue requested by the submtting user.
1215 For configuration 1, its value corresponds to the queue in
1216 the device for which the agent is providing access. For
1217 configuration 2 and 3, its value is the nane of the queue
1218 that the user supplied to indicate to the server on which
1219 device(s) they wanted the job to be processed.

1220

1221 NOTE - typically an inplenentati on SHOULD support either
1222 t he devi ceNaneRequest ed or gueueNaneRequested attri bute,
1223 but not both.

1224

1225 physi cal Devi ce(32), hr Devi cel ndex

1226 AND/ OR

1227 JMUTE8St ri ngTC (SI ZE(O. . 63))
1228 | NTEGER  MJLTI-ROW The index of the physical device MB
1229 I nstance requested/used, such as the Printer MB[print-
1230 mb]. This value is an hrDevicel ndex value. See the Host
1231 Resources M B[ hr-m b] .

1232

1233 AND/ OR

1234

1235 OCTETS: MUILTI-ROW The nane of the physical device to
1236 whi ch the job is assigned.

1237

1238 nunber O Docunent s( 33), I nteger32 (-2..2147483647)
1239 | NTEGER  The nunber of docunents in this job.

1240

1241 The agent SHOULD return this attribute if the job has nore
1242 t han one docunent.
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1243

1244 fil eName(34), JmJobStri ngTC (Sl ZE(O. . 63))
1245 OCTETS: MJULTI-ROW The coded character set file nanme or
1246 URI [ URI - spec] of the docunent.

1247

1248 There is no restriction on the sane file nanme occurring in
1249 mul tiple rows.

1250

1251 docunent Nane( 35), JmJobStringTC (SI ZE(O. . 63))
1252 OCTETS: MJULTI-ROW The coded character set nanme of the
1253 docunent .

1254

1255 There is no restriction on the sane docunent name occurring
1256 in multiple rows.

1257

1258 j obCommrent ( 36), JmJobStringTC (SI ZE(O. . 63))
1259 OCTETS: An arbitrary human-readabl e coded character text
1260 string supplied by the submtting user or the job

1261 subm tting application programfor any purpose. For

1262 exanpl e, a user mght indicate what he/she is going to do
1263 with the printed output or the job submtting application
1264 program m ght indicate how t he docunent was produced.

1265

1266 The jobComent attribute is not intended to be a nane; see
1267 the jobNane attribute.

1268

1269 docunent For mat | ndex( 37), I nteger32 (0..2147483647)
1270 | NTEGER  MJLTI-ROWN The index in the prtinterpreterTable
1271 in the Printer MB[print-mb] of the page description

1272 | anguage (PDL) or control |anguage interpreter that this
1273 job requires/uses. A docunent or a job MAY use nore than
1274 one PDL or control | anguage.

1275

1276 NOTE - As with all intensive attributes where nultiple rows
1277 are allowed, there SHALL be only one distinct row for each
1278 distinct interpreter; there SHALL be no dupli cates.

1279

1280 NOTE - This attribute type is intended to be used wth an
1281 agent that inplements the Printer M B and SHALL not be used
1282 If the agent does not inplenent the Printer MB. Such an
1283 agent SHALL use the docunent Format attribute instead.
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docunent For mat ( 38) ,

| NTEGER:

MULTI - RON  The interpreter

February 20, 1999 |

PrtlnterpreterLangFam | yTC

AND/ OR

OCTET STRI NG SI ZE(O. . 63))

corresponding to the Printer MB[print-m

prtlnterpreterLangFam |y object,

requires/ uses.

PDL or
AND/ OR
OCTETS:

| anguage famly

b]

that this job

A docunent or a job MAY use nore than one
control | anguage.

MJLTI - RON  The docunent fornat
medi a type[iana-nedi a-types], i.e., the nane of the MM

cont ent -t ype/ subt ype.

"application/vnd. hp- PCL’

(US-ASCII SHALL be assuned), 'text/plain;

registered as a

Exanpl es: ' application/ postscript’,

1', and ’application/octet-stream. The
job attribute uses these sane values with the sane

format’
semant i

cs. See the IPP [ipp-nodel]

"application/pdf’, "text/plain

char set =i so- 8859-
| PP ' docunent -

"m nmeMedi aType’

attribute syntax and the docunment-format attribute for
further exanples and expl anati on.

++++++++
Job Paraneter attributes (50 - 67 decinal)

The following attributes represent input paranmeters

pr ot ocol .

In the job subm ssion

support bits starting: { 00000000 000020’ H }

+
+
+
+ supplied by the submtting client
+
+
+

L S A i 2 = S S S o S S o o

jobPriority(50),

| NTEGER:

I nteger32 (-2..100)

The priority for scheduling the job. It is used

by servers and devices that enploy a priority-based
schedul i ng al gorithm

A hi gher val ue specifies a higher

priority. The value 1 is

defined to indicate the | owest possible priority (a job
which a priority-based scheduling al gorithm SHALL pass over

i n favor of higher

priority jobs).

The value 100 is

defined to indicate the highest possible priority.

Priority is expected to be evenly or
across this range.

"normal |y’ distributed
The mappi ng of vendor-defined priority

over this range is inplenentation-specific. -2 indicates
unknown.
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1330

1331 j obProcessAft er Dat eAndTi me(51), Dat eAndTi ne ( SNMPv2- TC)

1332 OCTETS: The cal endar date and tinme of day after which the
1333 j ob SHALL becone a candidate to be schedul ed for

1334 processing. |If the value of this attribute is in the

1335 future, the server SHALL set the value of the job’'s

1336 j mlobState object to pendingHeld and add the

1337 j obProcessAfterSpecified bit value to the job's

1338 j mlobSt at eReasons1l object. Wen the specified date and
1339 time arrives, the server SHALL renove the

1340 j obProcessAfterSpecified bit value fromthe job's

1341 j mlobSt at eReasons1l object and, if no other reasons renain,
1342 SHALL change the job’s jmlobState object to pending.

1343

1344 j obHol d(52), JnBool eanTC

1345 INTEGER If the value is "true(4)’, a client has

1346 explicitly specified that the job is to be held until

1347 explicitly released. Until the job is explicitly rel eased
1348 by a client, the job SHALL be in the pendingHeld state with
1349 t he j obHol dSpecified value in the jmlobSt at eReasonsl

1350 attribute.

1351

1352 j obHol dunt i | (53), JmJobStri ngTC (SI ZE(O. . 63))
1353 OCTETS: The naned tinme period during which the job SHALL
1354 becone a candi date for processing, such as ’'evening’,

1355 "night’, "weekend' , ’'second-shift’, "third-shift’', etc.,
1356 (supported val ues configured by the system adm nistrator).
1357 See | PP [ipp-nodel] for the standard keyword values. Until
1358 that tinme period arrives, the job SHALL be in the

1359 pendi ngHel d state with the jobHol duntil Specified value in
1360 the j mJobSt at eReasonsl object. The value 'no-hold SHALL
1361 i ndicate explicitly that no tinme period has been specifi ed;
1362 t he absence of this attribute SHALL indicate inmplicitly
1363 that no tine period has been specified.

1364

1365 out put Bi n(54), I nteger32 (0..2147483647)
1366 AND/ OR

1367 JmJobStringTC (SI ZE(O. . 63))
1368 I NTEGER: MULTI-ROW The output subunit index in the

1369 Printer MB[print-mb]

1370

1371 AND/ OR

1372

1373 OCTETS: MUILTI-ROW the nane or nunber (represented as
1374 ASCI| digits) of the output bin to which all or part of the
1375 job is placed in.

1376

1377 si des(55), I nteger32 (-2..2)

1378 | NTEGER  MJLTI-ROW The nunber of sides, '1' or '2', that
1379 any docunent in this job requires/used.
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fini shing(56),

| NTEGER:

JnFi ni shingTC

in this job requires/used.

MULTI - ROW  Type of finishing that any docunent

++++++++
+ Image Quality attributes (requested and consuned) (70 - 87)

+

+ For devices that can vary the inmage quality.
+ support bits starting: { 00000000 00000000 02’ H }

S a2 o S S S S S S A s

print QualityRequested(70),

| NTEGER:
for a docunent

differentiation.

printQualityUsed(71),
| NTEGER:

MULTI - ROW
in the job for

used by a docunent in
quality differentiation

print er Resol uti onRequest ed(72),
MULTI - RON  The printer

OCTETS:

docunent

sel ecti

on.

print er Resol uti onUsed(73),

OCTETS:

MULTI - ROW
by a docunent

resol uti on sel ecti on.

t oner EcononyRequest ed(74) ,

| NTEGER:
for docunents in the job for

JnPrintQualityTC

The print quality selection requested
printers that allow quality

JnPrintQualityTC

the job for printers that al

MJLTI - RON  The print quality selection actually

| ow

JnPrinterResol uti onTC
resol ution requested for a
in the job for printers that support resol ution

JnPrint er Resol uti onTC

The printer resolution actual
in the job for printers that support

Jmloner EcononyTC

econony differentiation.

t oner EcononyUsed( 75),
| NTEGER:
used by docunents in the job for

Jmloner EcononyTC

econony differentiation.

t oner Densi t yRequest ed( 76)

| NTEGER:
docunent

density | evels.

100 is the highest density |evel.

r ange,

Hast i ngs,

Level

I nteger32 (-2..100)

ly used

MJLTI - RON  The toner econony sel ection requested
printers that allow toner

MULTI - RONW  The toner econony selection actually
printers that allow toner

MJLTI - RON  The toner density requested for a
in this job for devices that can vary toner

1 is the |lowest density and | evel

SHALL map the 1-100 range evenly onto the
I mpl enent ed range.

| saacson,

Lewi s

| nf or mati onal

Devices with a small er
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1430

1431 toner Densi tyUsed(77), I nteger32 (-2..100)

1432 | NTEGER  MJLTI -RON The toner density used by docunents
1433 in this job for devices that can vary toner density |evels.
1434 Level 1 is the |Iowest density and |level 100 is the highest
1435 density level. Devices with a smaller range, SHALL map the
1436 1- 100 range evenly onto the inplenented range.

1437

1438 +++++++++++++++++++++++++++++++++++++++++++++++++++
1439 + Job Progress attributes (requested and consunmed) (90-109)
1440 +

1441 + Pairs of these attributes can be used by nonitoring

1442 + applications to show an indication of relative progress

1443 + to users. See section 3.4, entitled: |
1444 + "Monitoring Job Progress’. |
1445 + support bits starting: { 00000000 00000000 00000020’ H } |
1446 +++++++++++++++++++++++++++++++++++++++++++++++++++
1447

1448 j obCopi esRequest ed(90), I nteger32 (-2..2147483647)
1449 | NTEGER  The nunber of copies of the entire job that are
1450 to be produced.

1451

1452 ] obCopi esConpl et ed(91), I nteger32 (-2..2147483647)
1453 | NTEGER  The nunber of copies of the entire job that have
1454 been conpleted so far.

1455

1456 docunent Copi esRequest ed(92), I nteger32 (-2..2147483647)
1457 | NTEGER  The total count of the nunber of docunent copies
1458 requested for the job as a whole. |If there are docunents
1459 A, B, and C, and docunent B is specified to produce 4

1460 copi es, the nunber of docunent copies requested is 6 for
1461 t he j ob.

1462

1463 This attribute SHALL be used only when a job has multiple
1464 docunents. The jobCopi esRequested attribute SHALL be used
1465 when the job has only one docunent.

1466

1467 docunent Copi esConpl et ed( 93), I nteger32 (-2..2147483647)
1468 | NTEGER  The total count of the nunber of docunent copies
1469 conpleted so far for the job as a whole. |If there are
1470 docunents A, B, and C, and docunment B is specified to

1471 produce 4 copies, the nunber of docunent copies starts a 0
1472 and runs up to 6 for the job as the job processes.

1473

1474 This attribute SHALL be used only when a job has multiple
1475 docunents. The jobCopi esConpleted attribute SHALL be used
1476 when the job has only one docunent.
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1477

1478 j obKCct et sTransf erred(94), I nteger32 (-2..2147483647)
1479 | NTEGER  The nunber of K (1024) octets transferred to the
1480 server or device to which the agent is providing access.
1481 This count is independent of the nunber of copies of the
1482 j ob or docunents that will be produced, but it is only a
1483 measure of the nunber of bytes transferred to the server or
1484 devi ce.

1485

1486 The agent SHALL round the actual nunber of octets

1487 transferred up to the next higher K. Thus 0 octets SHALL
1488 be represented as '0', 1-1024 octets SHALL BE represented
1489 as '1', 1025-2048 SHALL be '2', etc. Wen the job

1490 conpl etes, the values of the jmlobKCct et sPer CopyRequest ed
1491 object and the jobKCctetsTransferred attribute SHALL be
1492 equal .

1493

1494 NOTE - The jobKCOctetsTransferred can be used with the
1495 ] mlobKCct et sPer CopyRequest ed object in order to produce a
1496 relative indication of the progress of the job for agents
1497 that do not inplenent the j mJobKCct et sProcessed object.
1498

1499 sheet Conpl et edCopyNunber (95), I nteger32 (-2..2147483647)
1500 | NTEGER  The nunber of the copy being stacked for the
1501 current docunent. This nunber starts at 0, is set to 1
1502 when the first sheet of the first copy for each docunent is
1503 bei ng stacked and is equal to n where n is the nth sheet
1504 stacked in the current docunent copy. See section 3.4 ,
1505 entitled 'Mnitoring Job Progress’.

1506

1507 sheet Conpl et edDocunent Nunber (96), Integer32 (-2..2147483647)
1508 | NTEGER  The ordi nal nunber of the docunent in the job
1509 that is currently being stacked. This nunber starts at O,
1510 increments to 1 when the first sheet of the first docunent
1511 in the job is being stacked, and is equal to n where nis
1512 the nth docunent in the job, starting with 1.

1513

1514 | mpl enent ati ons that only support one docunent jobs SHOULD
1515 NOT i nplenent this attribute.

1516

1517 j obCol I ati onType(97), JmJobCol | ati onTypeTC

1518 | NTEGER The type of job collation. See al so Section 3.4,
1519 entitled 'Monitoring Job Progress’.

1520
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1521 ++++++++++++++++++++++++H+H A

1522 + Inpression attributes (110 - 129 deci nal) |
1523 +

1524 + See the definition of the terns 'inpression’, ’'sheet’,

1525 + and 'page’ in Section 2.

1526 +

1527 + See al so j mJobl npressi onsPer CopyRequest ed and

1528 + j mJobl npressi onsConpl eted objects in the jmlobTabl e.

1529 + support bits starting: { ' 00000000 00000000 00000000 0002'H } |
1530 +++++++++++++++++++++++++++++++++++++++++++++++++++H+H

1531

1532 I npr essi onsSpool ed(110), I nteger32 (-2..2147483647)
1533 | NTEGER  The nunber of inpressions spooled to the server
1534 or device for the job so far.

1535

1536 | mpr essi onsSent ToDevi ce(111), I nteger32 (-2..2147483647)
1537 | NTEGER  The nunber of inpressions sent to the device for
1538 the job so far.

1539

1540 I mpressionslnterpreted(112), I nteger32 (-2..2147483647)
1541 | NTEGER  The nunber of inpressions interpreted for the job
1542 so far.

1543

1544 I mpr essi onsConpl et edCur r ent Copy(113),

1545 I nteger32 (-2..2147483647)
1546 | NTEGER  The nunber of inpressions conpleted by the device
1547 for the current copy of the current docunent so far. For
1548 printing, the inpressions conpleted includes interpreting,
1549 mar ki ng, and stacking the output. For other types of job
1550 services, the nunber of inpressions conpleted includes the
1551 nunber of inpressions processed.

1552

1553 This value SHALL be reset to O for each docunent in the job
1554 and for each docunent copy.

1555

1556 ful |l Col orl npressi onsConpl et ed(114), Integer32 (-2..2147483647)
1557 | NTEGER  The nunber of full color inpressions conpleted by
1558 the device for this job so far. For printing, the

1559 I npressi ons conpl eted includes interpreting, marking, and
1560 stacking the output. For other types of job services, the
1561 nunber of inpressions conpleted includes the nunber of

1562 | mpressions processed. Full color inpressions are typically
1563 defined as those requiring 3 or nore colorants, but this
1564 MAY vary by inplementation. |In any case, the value of this
1565 attribute counts by 1 for each side that has full color,
1566 not by the nunber of colors per side (and the other

1567 | npressi on counters are increnented, except

1568 hi ghl i ght Col or | npr essi onsConpl et ed(115)).

Ber gman, Hastings, |saacson, Lew s I nf or mat i onal [ Page 39]



| NTERNET- DRAFT Job Monitoring MB, V2.0 February 20, 1999 |

1569

1570 hi ghl i ght Col or | npr essi onsConpl et ed( 115),

1571 I nteger32 (-2..2147483647)
1572 | NTEGER: The nunber of highlight col or inpressions

1573 conpl eted by the device for this job so far. For printing,
1574 the i npressions conpleted includes interpreting, marking,
1575 and stacking the output. For other types of job services,
1576 t he nunber of inpressions conpleted includes the nunber of
1577 | npressi ons processed. Highlight color inpressions are
1578 typically defined as those requiring black plus one other
1579 colorant, but this MAY vary by inplenentation. In any
1580 case, the value of this attribute counts by 1 for each side
1581 t hat has highlight color (and the other inpression counters
1582 are increnented, except

1583 ful | Col orl npressi onsConpl et ed(114)).

1584

1585 +++++++++++++++++++++++++++++++++++++++++++++++++++
1586 + Page attributes (130 - 149 decinal)

1587 +

1588 + See the definition of "inpression’, ’'sheet’, and ’page’

1589 + in Section 2.

1590 + support bits starting: |
1591 + { 700000000 00000000 00000000 00000000 20’ H } |
1592 +++++++++++++++++++++++++++++++++++++++++++++++++++
1593

1594 pagesRequest ed(130), I nteger32 (-2..2147483647)
1595 | NTEGER  The nunber of |ogical pages requested by the job
1596 to be processed.

1597

1598 pagesConpl et ed( 131), I nteger32 (-2..2147483647)
1599 | NTEGER  The nunber of |ogical pages conpleted for this
1600 job so far.

1601

1602 For inplenentations where nmultiple copies are produced by
1603 the interpreter with only a single pass over the data, the
1604 final value SHALL be equal to the value of the

1605 pagesRequested object. For inplenentations where nmultiple
1606 copies are produced by the interpreter by processing the
1607 data for each copy, the final value SHALL be a nultiple of
1608 the val ue of the pagesRequested object.

1609

1610 NOTE - See the inpressionsConpl et edCurrent Copy and

1611 pagesConpl et edCurrent Copy attributes for attributes that
1612 are reset on each docunent copy.

1613

1614 NOTE - The pagesConpl eted object can be used with the

1615 pagesRequested object to provide an indication of the

1616 rel ative progress of the job, provided that the

1617 mul tiplicative factor is taken into account for sone

1618 I npl enmentations of multiple copies.
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1619

1620 pagesConpl et edCurrent Copy(132), I nteger32 (-2..2147483647)
1621 | NTEGER  The nunber of | ogical pages conpleted for the
1622 current copy of the docunent so far. This value SHALL be
1623 reset to O for each docunent in the job and for each

1624 docunent copy.

1625

1626 +++++++++++++++++++++++++++++++++++++++++++++++++++
1627 + Sheet attributes (150 - 169 deci mal)

1628 +

1629 + See the definition of "inpression’, ’'sheet’, and ’page’

1630 + in Section 2.

1631 + support bits starting: |
1632 + { 700000000 00000000 00000000 00000000 000002’ H } |
1633 +++++++++++++++++++++++++++++++++++++++++++++++++++
1634

1635 sheet sRequest ed( 150), I nteger32 (-2..2147483647)
1636 | NTEGER The total nunber of nedium sheets requested to be
1637 produced for this job.

1638

1639 Unli ke the j mlobKCct et sPer CopyRequest ed and

1640 j mlobl npr essi onsPer CopyRequested attri butes, the

1641 sheet sRequest ed(150) attribute SHALL include the

1642 mul tiplicative factor contributed by the nunber of copies
1643 and so is the total nunber of sheets to be produced by the
1644 j ob, as opposed to the size of the docunent(s) submtted.
1645

1646 sheet sConpl et ed( 151), I nteger32 (-2..2147483647)
1647 | NTEGER  The total nunber of nedium sheets that have

1648 conpl eted marki ng and stacking for the entire job so far
1649 whet her those sheets have been processed on one side or on
1650 bot h.

1651

1652 sheet sConpl et edCurrent Copy(152), Integer32 (-2..2147483647)
1653 | NTEGER  The nunber of nedi um sheets that have conpl eted
1654 mar ki ng and stacking for the current copy of a docunent in
1655 the job so far whether those sheets have been processed on
1656 one side or on both.

1657

1658 The value of this attribute SHALL be O before the job

1659 starts processing and SHALL be reset to 1 after the first
1660 sheet of each docunment and document copy in the job is
1661 processed and st acked.

1662
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e L ot L o T e o o

Resources attributes (requested and consunmed) (170 - 189)

Pairs of these attributes can be used by nonitoring
applications to show an indication of relative usage to
users, i.e., a 'thernoneter’.

support bits starting:

{

' 00000000 00000000 00000000 00000000 00000000 0020’ H }

+
+
+
+
+
+
+
+

i T o s S S S S e oo

medi unRequest ed(170), Jmvedi unmlypeTC

nmed

col or ant Requested(172),

AND/ OR

JmJobStringTC (SI ZE(O. . 63))
| NTEGER. MULTI-ROW The type
AND/ OR
OCTETS: MILTI-ROW the nane of the nediumthat is
required by the job.

NOTE - The nanme (JnJobStringTC) val ues correspond to the
nanme val ues of the prtlnput Medi aNane object in the Printer
MB [print-m b] and the nane, size, and input tray val ues
of the IPP 'nedia attribute [ipp-nodel].

unConsuned(171), I nteger32 (-2..2147483647)
AND

JmJobStringTC (SI ZE(O. . 63))

| NTEGER  MJLTI -ROW The nunber of sheets

AND

OCTETS: MULTI-ROWN the nane of the nediumthat has been
consuned so far whether those sheets have been processed on
one side or on both.

This attribute SHALL have both I nteger32 and OCTET STRI NG
(represented as JnuobStringTC) val ues.

NOTE - The nanme (JnmJobStringTC) val ues correspond to the
nanme val ues of the prtlnput Medi aNane object in the Printer
MB [print-m b] and the nane, size, and input tray val ues
of the IPP 'nedia attribute [ipp-nodel].

I nteger32 (-2..2147483647)
AND/ OR

JmJobStringTC (SI ZE(O. . 63))

| NTEGER: MULTI-ROW  The index (prtMarkerCol orantlndex) in
the Printer MB[print-m b]

AND/ OR

OCTETS: MUILTI-ROW the nane of the col orant requested.

NOTE - The nanme (JnmJobStringTC) val ues correspond to the
nane val ues of the prtMarkerCol orantVal ue object in the
Printer MB. Exanples are: red, Dblue.
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1714

1715 col orant Consuned(173), I nteger32 (-2..2147483647)
1716 AND/ OR

1717 JmJobStri ngTC (Sl ZE(O. . 63))
1718 | NTEGER: MULTI-ROW  The index (prtMarkerCol orantlndex) in
1719 the Printer MB[print-m b]

1720 AND/ OR

1721 OCTETS: MULTI-ROW the nane of the col orant consuned.
1722

1723 NOTE - The nanme (JnJobStringTC) val ues correspond to the
1724 nane val ues of the prtMarkerCol orantVal ue object in the
1725 Printer MB. Exanples are: red, blue

1726

1727 medi umTypeConsuned(174), I nteger32 (-2..2147483647)
1728 AND

1729 JmJobStringTC (SI ZE(O. . 63))
1730 | NTEGER  MJLTI - RON The nunber of sheets of the indicated
1731 medi um type that has been consuned so far whether those
1732 sheets have been processed on one side or on both

1733 AND

1734 OCTETS: MULTI-ROW the nane of that nediumtype.

1735

1736 This attribute SHALL have both I nteger32 and OCTET STRI NG
1737 (represented as JmJobStringTC) val ues.

1738

1739 NOTE - The type nane (JmJobStringTC) val ues correspond to
1740 the type nane val ues of the prtlnput Medi aType object in the
1741 Printer MB [print-mb]. Values are: 'stationery’,

1742 "transparency’, 'envelope’ , etc. These nmedi umtype nanes
1743 correspond to the enum val ues of Jmvedi umlypeTC used in the
1744 medi unRequested attri bute.

1745

1746 medi untSi zeConsuned(175), I nteger32 (-2..2147483647)
1747 AND

1748 JmJobStringTC (SI ZE(O. . 63))
1749 | NTEGER  MJLTI - RON The nunber of sheets of the indicated
1750 medi um si ze that has been consuned so far whether those
1751 sheets have been processed on one side or on both

1752 AND

1753 OCTETS: MULTI-ROW the nane of that nedi um size.

1754

1755 This attribute SHALL have both I nteger32 and OCTET STRI NG
1756 (represented as JmJobStringTC) val ues.

1757

1758 NOTE - The size nane (JmJobStringTC) val ues correspond to
1759 the size nane values in the Printer MB [print-m b]

1760 Appendi x B. These size nane values are also a subset of
1761 t he keyword val ues defined by [ipp-npdel] for the 'nedia’
1762 Job Tenplate attribute. Values are: ’'letter’, "a, ’'iso-
1763 a4’ , 'jis-b4’, etc.

1764
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Time attributes (set by server or device) (190 -

209 deci mal)

This section of attributes are ones that are set by the

server or device that accepts jobs.

provi ded.

See section 3.1.2 and section 3.1.3 for the

Two forns of tinme are

Each formis represented in a separate attribute.

conformance requirenents for tinme attribute for agents and

noni toring applications,

' Dat eAndTi ne’

opti onal

NOTE: ' Dat eAndTi nme’

bi nary.

*Jnili meSt anpTC

is an 8 or

m nut e,

of fset from UTC.

respectively. The two forns are:

11 octet binary encoded year,
second, deci-second with

See SNMPv2- TC [ SM v2- TC] .

seconds since the system was boot ed.
support bits starting:

IS not printable characters; it

i's

Is the tine of day nmeasured in the nunber of

{ ' 00000000 00000000 00000000 00000000 00000000 00000002’ H }

+
+
+
+
+
+
+
+
+
+
+ nont h, day, hour,
+
+
+
+
+
+
+
+
+
+

O A a0 i a0 X S S S S S S o

j obSubm ssi onToSer ver Ti ne(190),

| NTEGER:

AND/ OR
OCTETS:

Configuration 3 only:

AND/ OR

Dat eAndTi ne
The tinme

Jnili meSt anpTC

the date and tine that the job was submtted to
the server (as distinguished fromthe device which uses
j obSubm ssi onTi ne) .

j obSubm ssi onTi ne(191),

| NTEGER:

AND/ OR
OCTETS:

access.

j obSt art edBei ngHel dTi ne(192),

Jnili meSt anpTC

AND/ OR

Dat eAndTi e
Configurations 1, 2, and 3:

The time

the date and tine that the job was submtted to
the server or device to which the agent

| NTEGER: The ti

AND/ OR
OCTETS:

pendi ngHel d st at e.
pendi ngHel d st at e,
attribute SHALL not be present

Hast i ngs,

ne

AND/ OR

Dat eAndTi ne

Jnili meSt anpTC

I's providing

the date and tine that the job last entered the

| saacson,

Lewi s

| nf or mati onal

If the job has never entered the
t hen the val ue SHALL be

0" or the

in the tabl e.
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1815

1816 j obSt art edPr ocessi ngTi ne(193), Jnili meSt anpTC

1817 AND/ OR

1818 Dat eAndTi ne

1819 | NTEGER: The tine

1820 AND/ OR

1821 OCTETS: the date and tinme that the job started processing.
1822

1823 j obConpl eti onTi me(194), Jnili meSt anpTC

1824 AND/ OR

1825 Dat eAndTi ne

1826 | NTEGER: The tine

1827 AND/ OR

1828 OCTETS: the date and tinme that the job entered the

1829 conpl eted, cancel ed, or aborted state.

1830

1831 j obPr ocessi ngCPUTI ne( 195) I nteger32 (-2..2147483647)
1832 UNI TS ' seconds’

1833 | NTEGER The anount of CPU tinme in seconds that the job
1834 has been in the processing state. |If the job enters the
1835 processi ngSt opped state, that el apsed tine SHALL not be
1836 I ncluded. In other words, the jobProcessi ngCPUTi ne val ue
1837 SHOULD be rel atively repeatable when the sane job is

1838 processed again on the sane devi ce. |

1839 3.3.9 Job State Reason bit definitions

1840 The JmJobSt at eReasonsNTC ( N=1..4) textual -conventions are used with the
1841 jmJobSt at eReasonsl obj ect and j obSt at eReasonsN (N=2..4), respectively,
1842 to provide additional information regarding the current jmlobState

1843 object value. These values MAY be used wth any job state or states
1844 for which the reason nakes sense.

1845 NOTE - Wil e values cannot be added to the jmlobState object w thout
1846 inpacting deployed clients that take actions upon receiving jmlobState
1847 wvalues, it is the intent that additional JmJobSt at eReasonsNIC enuns can
1848 be defined and regi stered w thout inpacting such deployed clients. In
1849 other words, the jmlobSt at eReasonsl object and jobSt at eReasonsN

1850 attributes are intended to be extensible.

1851 NOTE - The Job Monitoring MB contains a superset of the |IPP

1852 val ues[ipp-nodel] for the IPP ’'job-state-reasons’ attribute, since the
1853 Job Monitoring MB is intended to cover other job subm ssion protocols
1854 as well. Also sone of the nanmes of the reasons have been changed from
1855 ’'printer’ to 'device', since the Job Mnitoring MB is intended to
1856 cover additional types of devices, including input devices, such as
1857 scanners.
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1858 3.3.9.1 JmJobSt at eReasons1TC specification

1859 The follow ng standard val ues are defined (in hexadecimal) as powers of
1860 two, since nmultiple values MAY be used at the sane tine. For ease of
1861 understandi ng, the JmJobSt at eReasons1TC reasons are presented in the
1862 order in which the reasons are likely to occur (if inplenented),

1863 starting wth the 'joblncom ng’ value and ending with the

1864 ' jobConpl etedWthErrors’ val ue.

1865

1866 ot her Ox1

1867 The job state reason is not one of the standardi zed or
1868 regi stered reasons.

1869

1870 unknown 0x2

1871 The job state reason is not known to the agent or is

1872 I ndet er m nent.

1873

1874 j obl ncom ng 0x4

1875 The job has been accepted by the server or device, but the
1876 server or device is expecting (1) additional operations
1877 fromthe client to finish creating the job and/or (2) is
1878 accessi ng/ accepti ng docunent dat a.

1879

1880 subm ssi onl nt errupt ed 0x8

1881 The job was not conpletely submtted for sone unforeseen
1882 reason, such as: (1) the server has crashed before the job
1883 was closed by the client, (2) the server or the docunent
1884 transfer nethod has crashed in sone non-recoverabl e way
1885 bef ore the docunent data was entirely transferred to the
1886 server, (3) the client crashed or failed to close the job
1887 before the tinme-out period.

1888

1889 j obQut goi ng 0x10

1890 Configuration 2 only: The server is transmtting the job
1891 to the device.

1892

1893 j obHol dSpeci fi ed 0x20

1894 The value of the job’'s jobHol d(52) attribute is TRUE. The
1895 job SHALL NOT be a candidate for processing until this
1896 reason i s renoved and there are no other reasons to hold
1897 t he j ob.

1898

1899 j obHol dunt i | Speci fi ed 0x40

1900 The value of the job’s jobHolduUntil (53) attribute specifies
1901 atinme period that is still in the future. The job SHALL
1902 NOT be a candidate for processing until this reason is
1903 renoved and there are no other reasons to hold the job.
1904
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1905 j obProcessAfter Specified 0x80

1906 The value of the job's jobProcessAfterDateAndTi ne(51)

1907 attribute specifies a tine that is still in the future.
1908 The job SHALL NOT be a candidate for processing until this
1909 reason is renoved and there are no other reasons to hold
1910 t he j ob.

1911

1912 r esour cesAr eNot Ready 0x100

1913 At | east one of the resources needed by the job, such as
1914 medi a, fonts, resource objects, etc., is not ready on any
1915 of the physical devices for which the job is a candi date.
1916 This condition MAY be detected when the job is accepted, or
1917 subsequently while the job is pending or processing,

1918 dependi ng on i npl ementati on.

1919

1920 devi ceSt oppedPart |y 0x200

1921 One or nore, but not all, of the devices to which the job
1922 I's assigned are stopped. If all of the devices are stopped
1923 (or the only device is stopped), the deviceStopped reason
1924 SHALL be used.

1925

1926 devi ceSt opped 0x400

1927 The device(s) to which the job is assigned is (are all)
1928 st opped.

1929

1930 joblnterpreting 0x800

1931 The device to which the job is assigned is interpreting the
1932 docunent dat a.

1933

1934 jobPrinting 0x1000

1935 The out put device to which the job is assigned is marking
1936 media. This value is useful for servers and output devices
1937 whi ch spend a great deal of tinme processing (1) when no
1938 mar ki ng i s happeni ng and then want to show that marking is
1939 now happening or (2) when the job is in the process of
1940 bei ng cancel ed or aborted while the job remains in the
1941 processi ng state, but the marking has not yet stopped so
1942 that inpression or sheet counts are still increasing for
1943 t he j ob.

1944

1945 j obCancel edByUser 0x2000

1946 The job was cancel ed by the owner of the job, i.e., by a
1947 user whose nane is the sane as the value of the job's

1948 j mlobOmer object, or by sone other authorized end-user,
1949 such as a nenber of the job owner’s security group

1950

1951 j obCancel edByQper at or 0x4000

1952 The job was cancel ed by the operator, i.e., by a user who
1953 has been authenticated as having operator privileges

1954 (whet her local or renote).

1955
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1956 j obCancel edAt Devi ce 0x8000

1957 The job was cancel ed by an unidentified |ocal user, i.e., a
1958 user at a console at the device.

1959

1960 abort edBySystem 0x10000

1961 The job (1) is in the process of being aborted, (2) has
1962 been aborted by the system and placed in the *aborted

1963 state, or (3) has been aborted by the system and pl aced in
1964 the ’pendingHeld state, so that a user or operator can
1965 manual ly try the job again.

1966

1967 processi ngToSt opPoi nt 0x20000

1968 The requester has issued an operation to cancel or

1969 interrupt the job or the server/device has aborted the job,
1970 but the server/device is still performng sone actions on
1971 the job until a specified stop point occurs or job

1972 term nation/cleanup is conpleted.

1973

1974 This reason is reconmmended to be used in conjunction with
1975 the processing job state to indicate that the server/device
1976 is still performng sone actions on the job while the job
1977 remains in the processing state. After all the job's

1978 resources consunmed counters have stopped increnenting, the
1979 server/device noves the job fromthe processing state to
1980 the cancel ed or aborted job states.

1981

1982 servi ceO fLi ne 0x40000

1983 The service or docunent transformis off-line and accepting
1984 no jobs. All pending jobs are put into the pendi ngHel d
1985 state. This situation could be true if the service's or
1986 docunent transform s input is inpaired or broken.

1987

1988 j obConpl et edSuccessful |y 0x80000

1989 The job conpl eted successfully.

1990

1991 j obConpl et edW t hWar ni ngs 0x100000

1992 The job conpl eted w th warni ngs.

1993

1994 j obConpl et edWt hErrors 0x200000

1995 The job conpleted with errors (and possi bly warnings too).
1996
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1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028

2029
2030
2031
2032
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The follow ng additional job state reasons have been added to represent
job states that are in |1 SO DPA[iso-dpa] and other job subm ssion
prot ocol s:

j obPaused 0x400000
The job has been indefinitely suspended by a client issuing
an operation to suspend the job so that other jobs may
proceed using the sane devices. The client MAY issue an
operation to resune the paused job at any tinme, in which
case the agent SHALL renove the jobPaused values fromthe
job’s jnmJobSt at eReasonsl object and the job is eventually
resunmed at or near the point where the job was paused.

j obl nterrupted 0x800000
The job has been interrupted while processing by a client
I Ssui ng an operation that specifies another job to be run
I nstead of the current job. The server or device wl|
automatically resune the interrupted job when the
interrupting job conpletes.

] obRet ai ned 0x1000000
The job is being retained by the server or device with al
of the job’s docunent data (and submtted resources, such
as fonts, logos, and fornms, if any). Thus a client could
I Ssue an operation to the server or device to either (1)
re-do the job (or a copy of the job) on the sane server or
device or (2) resubmt the job to another server or device.
When a client could no | onger re-do/resubmt the job, such
as after the docunent data has been di scarded, the agent
SHALL renove the jobRetained value fromthe
j mlobSt at eReasons1 obj ect.

These bit definitions are the equivalent of a type 2 enum except that
conbi nations of bits may be used together. See section 3.7.1.2. The
remaining bits are reserved for future standardization and/or

regi stration
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2033

2034

2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
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3.3.9.2 JmlobSt at eReasons2TC speci fication

The follow ng standard val ues are defined (in hexadecimal) as powers of
two, since nultiple values MAY be used at the sane tine.

cascaded Ox1
An out bound gateway has transmtted all of the job’s job
and docunent attributes and data to another spooling
system

del et edByAdm ni strat or 0x2
The adm ni strator has del eted the job.

di scardTi meArrived 0x4
The job has been deleted due to the fact that the tine
specified by the job’s job-discard-tine attribute has
arrived.

post Processi ngFai | ed 0x8
The post-processing agent failed while trying to | og
accounting attributes for the job; therefore the job has
been placed into the conpleted state with the jobRetained
j mlobSt at eReasons1 object value for a systemdefined period
of time, so the admnistrator can examne it, resubmt it,
etc.

j obTr ansf orm ng 0x10
The server/device is interpreting docunent data and
produci ng anot her el ectronic representation.

maxJobFaul t Count Exceeded 0x20
The job has faulted several tinmes and has exceeded the
adm nistratively defined fault count limt.

devi cesNeedAt t enti onTi neQut 0x40
One or nore docunent transforns that the job is using needs
human i ntervention in order for the job to nmake progress,
but the human intervention did not occur within the site-
settable time-out val ue.

needsKeyQper at or Ti neQut 0x80
One or nore devices or docunent transfornms that the job is
usi ng need a specially trained operator (who may need a key
to unl ock the device and gain access) in order for the job
to make progress, but the key operator intervention did not
occur within the site-settable tinme-out val ue.
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2080 j obSt art Wi t Ti neQut 0x100

2081 The server/device has stopped the job at the begi nning of
2082 processing to await human action, such as installing a
2083 special cartridge or special non-standard nedia, but the
2084 job was not resuned within the site-settable tine-out val ue
2085 and the server/device has transitioned the job to the

2086 pendi ngHel d st at e.

2087

2088 j obEndWai t Ti neQut 0x200

2089 The server/device has stopped the job at the end of

2090 processing to await human action, such as renoving a

2091 special cartridge or restoring standard nedi a, but the job
2092 was not resuned within the site-settable tinme-out val ue and
2093 the server/device has transitioned the job to the conpleted
2094 state.

2095

2096 j obPasswor dWai t Ti meQut 0x400

2097 The server/device has stopped the job at the begi nning of
2098 processing to await input of the job’ s password, but the
2099 password was not received within the site-settable tinme-out
2100 val ue.

2101

2102 devi ceTi nedQut 0x800

2103 A device that the job was using has not responded in a
2104 period specified by the device's site-settable attribute.
2105

2106 connecti ngToDevi ceTi meQut 0x1000

2107 The server is attenpting to connect to one or nore devices
2108 whi ch may be dial-up, polled, or queued, and so may be busy
2109 with traffic fromother systens, but server was unable to
2110 connect to the device within the site-settable tine-out
2111 val ue.

2112

2113 transferring 0x2000

2114 The job is being transferred to a down stream server or
2115 downst r eam devi ce.

2116

2117 gueuedl nDevi ce 0x4000

2118 The server/device has queued the job in a down stream

2119 server or downstream devi ce.

2120

2121 ] obQueued 0x8000

2122 The server/devi ce has queued the docunent dat a.

2123

2124 j obCl eanup 0x10000

2125 The server/device is performng cleanup activity as part of
2126 endi ng normal processing.

2127
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2128 ] obPasswor dWai t 0x20000

2129 The server/device has selected the job to be next to

2130 process, but instead of assigning resources and starting
2131 the job processing, the server/device has transitioned the
2132 job to the pendingHeld state to await entry of a password
2133 (and di spatched another job, if there is one).

2134

2135 val i dati ng 0x40000

2136 The server/device is validating the job after accepting the
2137 j ob.

2138

2139 queueHel d 0x80000

2140 The operator has held the entire job set or queue.

2141

2142 ] obPr oof Wi t 0x100000

2143 The job has produced a single proof copy and is in the
2144 pendi ngHel d state waiting for the requester to issue an
2145 operation to release the job to print normally, obeying any
2146 j ob and docunent copy attributes that were originally

2147 subm tted.

2148

2149 hel dFor Di agnhosti cs 0x200000

2150 The systemis running intrusive diagnostics, so that al
2151 j obs are being held.

2152

2153 noSpaceOnSer ver 0x800000

2154 There is no roomon the server to store all of the job.
2155

2156 pi nRequi r ed 0x1000000

2157 The System Adm ni strator settable device policy is (1) to
2158 require PINs, and (2) to hold jobs that do not have a pin
2159 supplied as an input paraneter when the job was created.
2160

2161 exceededAccount Li m t 0x2000000

2162 The account for which this job is drawn has exceeded its
2163 limt. This condition SHOULD be detected before the job is
2164 schedul ed so that the user does not wait until his/her job
2165 I's scheduled only to find that the account is overdrawn.
2166 This condition MAY al so occur while the job is processing
2167 ei ther as processing begins or part way through processing.
2168

2169 hel dFor Retry 0x4000000

2170 The job encountered sone errors that the server/device
2171 could not recover fromwith its normal retry procedures,
2172 but the error mght not be encountered if the job is

2173 processed again in the future. Exanple cases are phone
2174 nunber busy or renote file systemin-accessible. For such
2175 a situation, the server/device SHALL transition the job
2176 fromthe processing to the pendingHeld, rather than to the
2177 aborted state.

2178
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2179 The follow ng values are fromthe X/ Open PSIS draft standard:
2180

2181 cancel edByShut down 0x8000000

2182 The job was cancel ed because the server or device was
2183 shut down before conpleting the job.

2184

2185 devi ceUnavai | abl e 0x10000000

2186 This job was aborted by the system because the device is
2187 currently unable to accept jobs.

2188

2189 wr ongDevi ce 0x20000000

2190 This job was aborted by the system because the device is
2191 unabl e to handle this particular job; the spooler SHOULD
2192 try another device or the user should submt the job to
2193 anot her devi ce.

2194

2195 badJob 0x40000000

2196 This job was aborted by the system because this job has a
2197 maj or problem such as an ill-formed PDL; the spooler
2198 SHOULD not even try anot her devi ce.

2199

2200 These bit definitions are the equivalent of a type 2 enum except that
2201 conbi nations of them nmay be used together. See section 3.7.1.2.

2202 3.3.9.3 JmlobSt at eReasons3TC speci fication

2203 This textual -convention is used with the jobStateReasons3 attribute to
2204 provides additional information regarding the jmlobState object. The
2205 follow ng standard val ues are defined (in hexadecinmal) as powers of
2206 two, since multiple values may be used at the sane tine:

2207

2208 j obl nt errupt edByDevi ceFai | ure Ox1

2209 A device or the print systemsoftware that the job was
2210 using has failed while the job was processing. The server
2211 or device is keeping the job in the pendingHeld state until
2212 an operator can determ ne what to do with the job.

2213 These bit definitions are the equivalent of a type 2 enum except that
2214 conbi nations of them may be used together. See section 3.7.1.2. The
2215 remaining bits are reserved for future standardizati on and/or

2216 registration.
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2217

2218

2219
2220
2221
2222
2223
2224

2225
2226
2227
2228

2229

2230
2231
2232
2233
2234
2235
2236
2237
2238
2239

2240
2241
2242
2243
2244

2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
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3.3.9.4 JmlobSt at eReasons4TC speci fication

This textual -convention is used with the jobStateReasons4 attribute to
provi des additional information regarding the jmlobState object. The
foll ow ng standard val ues are defined (in hexadecinmal) as powers of
two, since nultiple values MAY be used at the sane tine.

None defined at this tine.

These bit definitions are the equivalent of a type 2 enum except that
conbi nati ons of them may be used together. See section 3.7.1.2. The
remaining bits are reserved for future standardization and/or

regi stration

3.4 Monitoring Job Progress

There are a nunber of objects and attributes for nonitoring the
progress of a job. These objects and attributes count the nunber of K
octets, inpressions, sheets, and pages requested or conpleted. For

I npressi ons and sheets, "conpl eted" neans stacked, unless the

I npl enentation is unable to detect when each sheet is stacked, in which
case stacked is approxi mated when processi ng of each sheet conpl etes.
There are objects and attributes for the overall job and for the
current copy of the docunent currently being stacked. For the latter,
the rate at which the various objects and attributes count depends on

t he sheet and docunment collation of the job.

Job Col lation included sheet collation and docunent collation. Sheet
collation is defined to be the ordering of sheets within a docunent
copy. Docunent collation is defined to be ordering of docunent copies
wWithin a multi-docunment job. There are three types of job collation
(see term nology definitions in Section 2):

1. uncol | at edSheets(3) - No collation of the sheets within each

docunent copy, i.e., each sheet of a docunent that is to
produce nmultiple copies is replicated before the next sheet in
the docunent is processed and stacked. |If the device has an

output bin collator, the uncoll atedSheets(3) value nmay actually
produce coll ated sheets as far as the user is concerned (in the
out put bins). However, when the job collation is the
"uncol | at edSheet s(3)’ value, job progress is indistinguishable
to a nonitoring application between a device that has an out put
bin collator and one that does not.
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2255 2. col | atedDocunents(4) - Collation of the sheets within each

2256 docunent copy is performed within the printing device by making
2257 mul ti ple passes over either the source or an internedi ate

2258 representation of the docunent. In addition, when there are
2259 mul ti pl e docunents per job, the i’th copy of each docunent is
2260 stacked before the j’th copy of each docunent, i.e., the

2261 docunents are collated within each job copy. For exanple, if a
2262 job is submtted with docunents, A and B, the job is nade

2263 avail able to the end user as: A B, A B, .... The

2264 'col | at edDocunents(4)’ val ue corresponds to the I PP [ipp-nodel]
2265 ' separ at e- docunent s- col | at ed- copi es’ value of the "nultiple-
2266 docunent - handl i ng" attri bute.

2267

2268 I f j obCopi esRequested or docunent Copi esRequested = 1, then

2269 j obCol | ati onType i s defined as 4.

2270 3. uncol | at edDocunent s(5) - Collation of the sheets within each
2271 docunent copy is perfornmed within the printing device by making
2272 mul ti ple passes over either the source or an internedi ate

2273 representation of the docunent. In addition, when there are
2274 mul ti pl e docunents per job, all copies of the first docunent in
2275 the job are stacked before the any copi ed of the next docunent
2276 in the job, i.e., the docunents are uncollated within the job.
2277 For exanple, if a job is submtted with docunents, A and B, the
2278 job |s mad available to the end user as: A A ..., B B, .
2279 The *uncol | at edDocunent s(5)’ val ue corresponds to the I PP [|pp-
2280 nodel ] ’ separat e-docunent s-uncol | at ed- copi es’ val ue of the

2281 "mul ti pl e-docunent - handl i ng" attri bute.

2282 Consider the follow ng four variables that are used to nonitor the
2283 progress of a job’s inpressions:

2284 1. jmJobl npressi onsConpl eted - counts the total nunber of

2285 I npressi ons stacked for the job

2286 2. i npressi onsConpl et edCurrent Copy - counts the nunber of

2287 | npressi ons stacked for the current docunent copy

2288 3. sheet Conpl et edCopyNunber - identifies the nunber of the copy
2289 for the current docunent being stacked where the first copy is
2290 1.

2291 4. sheet Conpl et edDocunent Nunber - identifies the current docunent
2292 within the job that is being stacked where the first docunent
2293 inajobis 1. NOIE this attribute SHOULD NOT be i npl enented
2294 for inplenentations that only support one docunent per job.

2295 For each of the three types of job collation, a job with three copies
2296 of two docunents (1, 2), where each docunent consists of 3 inpressions,
2297 the four variables have the follow ng val ues as each sheet is stacked
2298 for one-sided printing:
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2299

2300 Job Col |l ation Type = uncol | at edSheet s(3)

2301

j mJobl npressi ons | npressions sheet Conpl eted sheet Conpl et ed
Conpl et ed Conmpl et edCurrent  CopyNunber Docunent Nunber
Copy

0 0 0 0
1 1 1 1
2 1 2 1
3 1 3 1
4 2 1 1
5 2 2 1
6 2 3 1
7 3 1 1
8 3 2 1
9 3 3 1
10 1 1 2
11 1 2 2
12 1 3 2
13 2 1 2
14 2 2 2
15 2 3 2
16 3 1 2
17 3 2 2
18 3 3 2

2302
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2303

2304 Job Col |l ation Type = coll at edDocunent s(4)

2305

JmJobl npressi ons | npressions sheet Conpl eted sheet Conpl et ed
Conpl et ed Conmpl et edCurrent  CopyNunber Docunent Nunber
Copy

0 0 0 0
1 1 1 1
2 2 1 1
3 3 1 1
4 1 1 2
5 2 1 2
6 3 1 2
7 1 2 1
8 2 2 1
9 3 2 1
10 1 2 2
11 2 2 2
12 3 2 2
13 1 3 1
14 2 3 1
15 3 3 1
16 1 3 2
17 2 3 2
18 3 3 2

2306
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2307

2308 Job Col Il ati on Type = uncol | at edDocunent s(5)

2309

j mJobl npressi ons | npressions sheet Conpl eted sheet Conpl et ed
Conpl et ed Conmpl et edCurrent  CopyNunber Docunent Nunber
Copy

0 0 0 0
1 1 1 1
2 2 1 1
3 3 1 1
4 1 2 1
5 2 2 1
6 3 2 1
7 1 3 1
8 2 3 1
9 3 3 1
10 1 1 2
11 2 1 2
12 3 1 2
13 1 2 2
14 2 2 2
15 3 2 2
16 1 3 2
17 2 3 2
18 3 3 2

2310

2311 3.5 Job Identification

2312 There are a nunber of attributes that permt a user, operator or system
2313 admnistrator to identify jobs of interest, such as jobURI, jobNane,
2314 jobOiginatingHost, etc. In addition, there is a jmlobSubm ssionlD
2315 object that is a text string table index. Being a table index allows a
2316 nonitoring application to quickly locate and identify a particular job
2317 of interest that was submtted froma particular client by the user
2318 invoking the nonitoring application w thout having to scan the entire
2319 job table. The Job Mnitoring MB needs to provide for identification
2320 of the job at both sides of the job subm ssion process. The primary
2321 identification point is the client side. The jmJobSubm ssionlD all ows
2322 the nonitoring application to identify the job of interest fromall the
2323 jobs currently "known" by the server or device. The val ue of

2324 jmlobSubm ssionl D can be assigned by either the client’s |ocal system
2325 or a downstream server or device. The point of assignnment depends on
2326 the job subm ssion protocol in use.

2327 The server/device-side identifier, called the jmlobl ndex object, SHALL
2328 Dbe assigned by the SNMP Job Monitoring M B agent when the server or
2329 device accepts the jobs fromsubmtting clients. The jnJobl ndex object
2330 allows the interested party to obtain all objects desired that relate
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See Section 3.2,

February 20, 1999 |

entitled ' The Job Tabl es and the

the agent SHALL assign the jnJobl ndex val ues.

for the specification of how

The M B provides a mapping table that maps each j mJobSubm ssi onl D val ue
to a correspondi ng j mlobl ndex val ue generated by the agent, so that an
application can determi ne the correct value for the jmlobl ndex val ue

for the |

Subm ssi on | D.

ob of int

erest in a single Get operation,
See the jniobl DG oup.

gi ven the Job

In sone configurations there may be nore than one application program
that nonitors the sane job when the job passes fromone network entity
to anot her when it
mul tiple job subm ssion I Ds,

j mlobSubm ssi onl D val ue.
I n the j mobSubm ssionl D tabl e,

is submtted.

See configuration 3. Wen there are

each entity MAY supply an appropriate

In this case there would be a separate entry
one for each jmJobSubm ssionlD. Al

entries would map to the sane j mlobl ndex that contains the job data.

When the job is deleted, it

Is up to the agent to renove all entries
that point to the job fromthe jmlobSubm ssionlD table as well.

The jobNane attri bute provides a nane that the user supplies as a job

attribute with the job.

uni que, even for o

ne user, |et al one across users.

3.5.1 The Job Subm ssion ID specifications

The jobNane attribute is not necessarily

This section specifies the formats for each of the registered Job

I's used by the JmJobSubm ssi onl DTypeTC.
Each job submission IDis a fixed-length, 48-octet printable US-ASC I
[US-ASCI 1] coded character string containing no control characters,
consisting of the follow ng fields:

Subm ssi on |ds.

octet 1:
characters '0-9’

ASCI |

Thi s formt

The format letter
"A-Z, and 'a-z’

Identifying the format. The US-

order giving 62 possible formats.
-40: A 39-character, US-ASCII| trailing SPACE filled
field specified by the format letter, if the data is |ess

9 ASCII characters.
1-48: A sequenti al
t he 1 D quasi - uni que.

octets 2

than 3
octets 4

are assigned in

or random US- ASCI | nunber to make

If the client does not supply a job submssion IDin the job subm ssion
then the agent SHALL assign a job subm ssion ID using any of

pr ot ocol ,

the standard formats that are reserved for the agent.

Cients SHALL

not use formats that are reserved for agents and agents SHALL NOT use
formats that are reserved for clients,

| D generation.

clients or for age

Ber gnman,

Hast i ngs,

nts.

| saacson,

Lewi s

in order to reduce conflicts in

| nf or mati onal

See the description for which formats are reserved for
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Regi stration of additional formats nmay be done foll ow ng the procedures
described in Section 3.7.3.

The format values defined at the tinme of conpletion of this
specification are:

For mat

Letter Description

"0’ Job Owner generated by the server/device

octets 2-40: The last 39 bytes of the jmlobOwmer object.

octets 41-48: The US-ASCI| 8-decimal-digit sequential nunber
assigned by the agent.

This format is reserved for agents.

NOTE - Cients wishing to use a job subm ssion ID that
I ncorporates the job owner, SHALL use format '8, not
format "0 .

"1" Job Nane

octets 2-40: The last 39 bytes of the jobNanme attribute.

octets 41-48: The US-ASCI| 8-decimal-digit random nunber
assigned by the client.

This format is reserved for clients.

2" Cient MAC address

octets 2-40: The client MAC address: in hexadecinmal with each
ni bble of the 6 octet address being "0'-"9" or "A - 'F
(uppercase only). Mst significant octet first.

octets 41-48: The US-ASCI| 8-decimal-digit sequential nunber
assigned by the client.

This format is reserved for clients.

'3 dient URL

octets 2-40: The last 39 bytes of the client URL [ URI -spec].

octets 41-48: The US-ASCI| 8-decimal-digit sequential nunber
assigned by the client.

This format is reserved for clients.

"4 Job UR

octets 2-40: The last 39 bytes of the URI [URI -spec] assigned
by the server or device to the job when the job was
submtted for processing.

octets 41-48: The US-ASCI| 8-decimal-digit sequential nunber
assigned by the agent.

This format is reserved for agents.

'5" POSI X User Number

octets 2-40: The last 39 bytes of a user nunber, such as POSI X
user nunber.

octets 41-48: The US-ASCI| 8-decimal-digit sequential nunber
assigned by the client.
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2425 This format is reserved for clients.

2426

2427 "6" User Account Nunber

2428 octets 2-40: The last 39 bytes of the user account nunber.
2429 octets 41-48: The US-ASCI| 8-decinmal-digit sequential nunber
2430 assigned by the client.

2431 This format is reserved for clients.

2432

2433 "7 DTMF Incom ng FAX routing nunber

2434 octets 2-40: The last 39 bytes of the DIMF i ncom ng FAX

2435 routing nunber.

2436 octets 41-48: The US-ASCI| 8-decimal-digit sequential nunber
2437 assigned by the client.

2438 This format is reserved for clients.

2439

2440 '8 Job Owner supplied by the client

2441 octets 2-40: The last 39 bytes of the job owner nane (that the
2442 agent returns in the jmobOwmer object).

2443 octets 41-48: The US-ASCI| 8-decimal-digit sequential nunber
2444 assigned by the client.

2445 This format is reserved for clients. See format 'O which is
2446 reserved for agents.

2447

2448 "9 Host Name

2449 octets 2-40: The last 39 bytes of the host nane with trailing
2450 SPACES that submtted the job to this server/device using a
2451 protocol, such as LPD [ RFC-1179] which includes the host |
2452 nanme in the job subm ssion protocol.

2453 octets 41-48: The US-ASCI| 8-decimal-digit |eading zero

2454 representation of the job id generated by the submtting
2455 server (configuration 3) or the client (configuration 1 and
2456 2), such as in the LPD protocol.

2457 This format is reserved for clients.

2458

2459 A" Appl eTal k Prot ocol

2460 octets 2-40: Contains the AppleTalk printer nanme, with the
2461 first character of the name in octet 2. AppleTalk printer
2462 nanes are a maxi mum of 31 characters. Any unused portion
2463 of this field shall be filled with spaces.

2464 octets 41-48: ' 00000XXX , where 'XXX is the 3-digit US-ASCl
2465 deci mal representati on of the Connection Id.

2466 This format is reserved for agents.

2467
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2468 "B NetWare PServer

2469 octets 2-40: Contains the Directory Path Name as recorded by
2470 the Novell File Server in the queue directory. |If the
2471 string is less than 40 octets, the left-nost character in
2472 the string shall appear in octet position 2. Oherw se,
2473 only the last 39 bytes shall be included. Any unused

2474 portion of this field shall be filled with spaces.

2475 octets 41-48: ' 000XXXXX  The US-ASCI| representation of the
2476 Job Nunber as per the NetWare File Server Queue Managenent
2477 Servi ces.

2478 This format is reserved for agents.

2479

2480 "C Server Message Bl ock protocol (SMB)

2481 octets 2-40: Contains a decimal (US-ASCII coded)

2482 representation of the 16 bit SMB Tree Id field, which

2483 uni quely identifies the connection that submtted the job
2484 to the printer. The nost significant digit of the nuneric
2485 string shall be placed in octet position 2. Al unused
2486 portions of this field shall be filled with spaces. The
2487 SMB Tree Id has a maxi num val ue of 65, 535.

2488 octets 41-48: The US-ASCI| 8-decimal-digit |eading zero

2489 representation of the File Handle returned fromthe device
2490 to the client in response to a Create Print File command.
2491 This format is reserved for agents.

2492

2493 "D Transport |Independent Printer/SystemlInterface (TIP/Sl)
2494 octets 2-40: Contains the Job Nanme fromthe Job Control -Start
2495 Job (JC-SJ) command. |If the Job Nane portion is |ess than
2496 40 octets, the left-nost character in the string shal

2497 appear in octet position 2. Any unused portion of this
2498 field shall be filled with spaces. Oherw se, only the
2499 | ast 39 bytes shall be included.

2500 octets 41-48: The US-ASCI| 8-decimal-digit |eading zero

2501 representation of the jmlobl ndex assigned by the agent.
2502 This format is reserved for agents, since the agent supplies
2503 octets 41-48, though the client supplies the job nanme. See
2504 format "1 reserved to clients to submt job name ids in
2505 whi ch they supply octets 41-48.

2506

2507 "E' IPDS on the WS or VSE platform

2508

2509 octets 2-40: Contains bytes 2-27 of the XCOH Define G oup

2510 Boundary Group ID triplet. Cctet position 2 MIST carry the
2511 value x’'01'. Bytes 28-40 MUST be filled with spaces.

2512 octets 41-48: The US-ASCI| 8-decimal-digit |eading zero

2513 representation of the jmlobl ndex assigned by the agent.
2514 This format is reserved for agents, since the agent supplies
2515 octets 41-48, though the client supplies the job nane.
2516
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2517 "F I PDS on the VM platform

2518 octets 2-40: Contains bytes 2-31 of the XCH Define G oup

2519 Boundary Group ID triplet. Cctet position 2 MIST carry the
2520 value x’' 02'. Bytes 32-40 MUST be filled with spaces.

2521 octets 41-48: The US-ASCI| 8-decimal-digit |eading zero

2522 representation of the jmlobl ndex assigned by the agent.
2523 This format is reserved for agents, since the agent supplies
2524 octets 41-48, though the client supplies the file nane.
2525

2526 "G |IPDS on the OS/ 400 pl atform

2527 octets 2-40: Contains bytes 2-36 of the XCOH Define G oup

2528 Boundary Goup IDtriplet. OCctet position 2 MJIST carry the
2529 value x’03". Bytes 37-40 MUST be filled with spaces.

2530 octets 41-48: The US-ASCI| 8-decinual-digit |eading zero

2531 representation of the jmlobl ndex assigned by the agent.
2532 This format is reserved for agents, since the agent supplies
2533 octets 41-48, though the client supplies the job nane.
2534

2535 NOTE - the job submission id is only intended to be unique between a
2536 limted set of clients for a limted duration of tine, nanely, for the
2537 |ife tinme of the job in the context of the server or device that is

2538 processing the job. Some of the formats include sonething that is
2539 uni que per client and a random nunber so that the same job submtted by
2540 the sane client wll have a different job subm ssion id. For other
2541 formats, where part of the id is guaranteed to be unique for each

2542 client, such as the MAC address or URL, a sequential nunber SHOULD
2543 suffice for each client (and may be easier for each client to nmanage).
2544 Therefore, the length of the job subm ssion id has been selected to
2545 reduce the probability of collision to an extrenely | ow nunber, but is
2546 not intended to be an absol ute guarantee of uni qgueness. None-the-|ess,
2547 collisions are renotely possible, but w thout bad consequences, since
2548 this MBis intended to be used only for nonitoring jobs, not for

2549 controlling and managi ng t hem

2550

Ber gman, Hastings, |saacson, Lew s I nf or mat i onal [ Page 63]



2551
2552

2553
2554

2555

2556
2557
2558
2559
2560
2561
2562
2563

2564
2565
2566
2567
2568

2569
2570
2571

2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584

2585
2586
2587
2588
2589
2590

| NTERNET- DRAFT

Job Monitoring MB, V2.0

3.6 Internationalization Consi derations

This section describes the internationalization considerations included

in this

M B.

3.6.1 Text generated by the server or device

February 20, 1999 |

There are a few objects and attributes generated by the server or
device that SHALL be represented using the Universal

Coded Character Set (UCS) [I SO 10646] .
are always supplied (if

subm tti
1.

ng client:

I npl enent ed) by the agent,

j mGener al JobSet Nanme obj ect
2. processi ngMessage(6) attribute
3. physical Devi ce(32) (nanme value) attribute

The character encodi ng schene for

attri butes SHALL be UTF

[ RFC2277—2430]

NOTE - For strings in 7-bit US-ASCI,

Mul ti pl e-Cct et

These objects and attributes
not by the job

representing these objects and

-8 as REQUI RED recenmended-by RFC 2277 2130

. The "JnUTF8Stri ngTC textual convention is used to
I ndi cate UTF-8 text strings.

8 representation of 7-bit ASCII is
encodi ng.

there is no inpact since the UTF-

Identical to the US-ASCI1 [US-ASCII ]

The text contained in the processi ngMessage(6) attribute is generated

by the server/devi ce.

The nat ur al

| anguage for the

processi ngMessage(6) attribute is identified by the
processi ngMessageNat ur al LangTag(7) attribute. The

processi ngMessageNat ur al LangTag(7) attribute uses the
JmNat ur al LanguageTagTC t ext ua

convention which SHALL conformto the

| anguage tag nechani sm specified in RFC 1766 [ RFC-1766]. The
JmNat ur al LanguageTagTC value is the sanme as the | PP [|PP-nodel ]

"nat ur a

Language’ attribute syntax.
string consisting of the natural

RFC 1766 specifies that a US-ASCl I
| anguage foll owed by an optional

country field. Both fields use the sane two-character codes from I SO
639 [I1 SO 639] and I SO 3166 [I SO 3166], respectively,
the Printer MB for

I dentifying | anguage and country.

that are used in

Exanpl es of the values of the processi ngMessageNat ural LangTag( 7)
attribute include:

1.
2.
3.
4.

Ber gnman,

en’ for English
"en-us’ for US English
“frr for French

" de’ for Gernman
Hastings, |saacson, Lew s

| nf or mati onal
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2591
2592 3.6.2 Text supplied by the job submtter

2593 Al of the objects and attributes represented by the "JmlobStringTC
2594 textual -convention are either (1) supplied in the job subm ssion

2595 protocol by the client that submts the job to the server or device or
2596 (2) are defaulted by the server or device if the job submtting client
2597 does not supply values. The agent SHALL represent these objects and
2598 attributes in the MB either (1) in the coded character set as they
2599 were submtted or (2) MAY convert the coded character set to another
2600 coded character set or encoding schene. |In any case, the resulting
2601 coded character set representati on SHOULD be UTF-8 [UTF-8], but SHALL
2602 be one in which the code positions fromO to 31 is not used, 32 to 127
2603 is US-ASCII [US-ASCII], 127 is not unused, and the remaining code
2604 positions 128 to 255 represent single-byte or nulti-byte graphic

2605 characters structured according to |1SO 2022 [|1 SO —-2022] or are unused.

2606 The coded character set SHALL be one of the ones registered with | ANA
2607 [1 ANA] and SHALL be identified by the jobCodedCharSet attribute in the
2608 jmlobAttributeTable for the job. |If the agent does not know what coded
2609 character set was used by the job submtting client, the agent SHALL
2610 either (1) return the *unknown(2)’ value for the jobCodedChar Set

2611 attribute or (2) not return the jobCodedCharSet attribute for the job.

2612 Exanples of coded character sets which neet this criteria for use as
2613 the value of the jobCodedCharSet job attribute are: US-ASCII [ US-

2614 ASCI1], 1SO 8859-1 (Latin-1) [ISO —8859-1], any |SO 8859-n, HP Roman8,
2615 | BM Code Page 850, Wndows Default 8-bit set, UTF-8 [UTF-8], US-ASCl I
2616 plus JI'S X0208-1990 Japanese [JI S X0208], US-ASCI| plus GB2312-1980 PRC
2617 Chinese [(B2312]. See the I ANA registry of coded character sets [l ANA
2618 charsets].

2619 Exanpl es of coded character sets which do not neet this criteria are:
2620 national 7-bit sets conformng to | SO 646 (except US-ASCI1), EBCDIC,
2621 and | SO 10646 (Unicode) [I1SO 10646]. |In order to represent Unicode
2622 characters, the UTF-8 [UTF-8] encodi ng scheme SHALL be used which has
2623 been assigned the M Benum val ue of "106° by | ANA

2624 The jobCodedChar Set attribute uses the inported ' CodedChar Set’ textual-
2625 convention fromthe Printer MB [printm b].

2626 The natural |anguage for attributes represented by the textual -

2627 convention JmlobStringTC is identified either (1) by the

2628 jobNat ural LanguageTag(9) attribute or is keywords in US-English (as in
2629 IPP). A nonitoring application SHOULD attenpt to | ocalize keywords
2630 into the | anguage of the user by neans of sone |ookup nmechanism |[f
2631 the keyword value is not known to the nonitoring application, the

2632 nonitoring application SHOULD assune that the value is in the natural
2633 | anguage specified by the job’ s jobNatural LanguageTag(9) attribute and
2634 SHOULD present the value to its user as is. The
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2635 jobNatural LanguageTag(9) attribute value SHALL have the sane syntax and
2636 semantics as the processi ngMessageNat ural LangTag(7) attribute, except
2637 that the jobNatural LanguageTag(9) attribute identifies the natural

2638 | anguage of attributes supplied by the job submtter instead of the
2639 natural |anguage of the processi ngMessage(6) attribute. See Section
2640 3.6.1.

2641 3.6.3 'DateAndTine’ for representing the date and tine

2642 This MB al so contains objects that are represented using the

2643 Dat eAndTi ne textual convention fromSMv2 [SMv2-TC]. The job

2644 managenent application SHALL di splay such objects in the |ocale of the
2645 user running the nonitoring application.

2646 3.7 I ANA and PWG Regi stration Consi derations

2647 This M B does not require any additional registration schemes for | ANA,
2648 but does depend on registration schenes that other Internet standards
2649 track specifications have set up. The nanmes of these I ANA registration
2650 assignnents under the /in-notes/ianal/assignnments/ path:

2651 1. printer-1language-nunbers - used as enuns in the docunment For mat ( 38)
2652 attribute

2653 2. nedi a-types - uses as keywords in the docunent Format (38) attribute
2654 3. character-sets - used as enuns in the jobCodedCharSet(8) attribute

2655 The Printer Working Goup (PW5 w Il handle registration of additional
2656 enuns after approving this standard, according to the procedures
2657 described in this section:

2658 3.7.1 PW5 Regi stration of enuns

2659 This specification uses textual conventions to define enunerated val ues
2660 (enuns) and bit values. Enunerations (enuns) and bit values are sets
2661 of synbolic values defined for use with one or nore objects or

2662 attributes. Al enuneration sets and bit value sets are assigned a
2663 synbolic data type nanme (textual convention). As a convention the

2664 synbolic nane ends in "TC' for textual convention. These enunerations
2665 are defined at the beginning of the MB nodul e specification.

2666 The PWG has defined several type of enunerations for use in the Job
2667 Mnitoring MB and the Printer MB[print-mb]. These types differ in
2668 the nethod enployed to control the addition of new enunerations.

2669 Throughout this docunent, references to "type n enunt, where n can be
2670 1, 2 or 3 can be found in the various tables. The definitions of these
2671 types of enunerations are:
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3.7.1.1 Type 1 enunerations

Type 1 enuneration: Al the values are defined in the Job Mnitoring
M B specification (RFC for the Job Monitoring MB). Additional
enuner at ed val ues require a new RFC

There are no type 1 enuns in the current draft.
3.7.1.2 Type 2 enunerations

Type 2 enuneration: An initial set of values are defined in the Job
Monitoring M B specification. Additional enunerated val ues are
regi stered with the PWG

The follow ng type 2 enuns are contained in the current draft
JMJTE8St ri ngTC

JmJobStringTC

JmNat ur al LanguageTagTC

Jnili meSt anpTC

JnFi ni shingTC [sane enum val ues as | PP "finishing" attribute]
JnPrintQualityTC [ sanme enum values as IPP "print-quality"”
attribut e]

Jmloner EcononyTC

Jmvedi unmlypeTC

JmJobSubm ssi onl DTypeTC

10. JmJobCol | ati onTypeTC

11. JmJobSt at eTC [ sanme enum val ues as | PP "job-state" attribute]
12. JmAttri buteTypeTC

©CoN oghkwbhE

For those textual conventions that have the sanme enum val ues as the
i ndicated I PP Job attribute are sinultaneously registered by the PWG
for use with PP [ipp-nodel] and the Job Monitoring MB

3.7.1.3 Type 3 enuneration

Type 3 enuneration: An initial set of values are defined in the Job
Monitoring M B specification. Additional enunerated val ues are
regi stered through the PWG wit hout PWS review.

There are no type 3 enuns in the current draft.
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3.7.2 PWG Registration of type 2 bit val ues

This draft contains the follow ng type 2 bit val ue textual -conventi ons:
JmJobSer vi ceTypesTC
JmlobSt at eReasons1TC
JmlobSt at eReasons2TC
JmlobSt at eReasons3TC
JmlobSt at eReasons4TC

oRwONE

These textual -conventions are defined as bits in an Integer so that
they can be used with SNMPvl SM. The jobStateReasonsN (N=1..4)
attributes are defined as bit val ues using the correspondi ng
JmJobSt at eReasonsNTC t ext ual - conventi ons.

The registration of JmJobServi ceTypesTC and JmJobSt at eReasonsNTC bi t
val ues follow the procedures for a type 2 enumas specified in Section
3.7.1. 2.

3.7.3 PWsG Regi stration of Job Subm ssion Id Formats

In addition to enuns and bit values, this specification assigns a
single ASCI| digit or letter to various job submssion ID formats. See
t he JmJobSubm ssi onl DTypeTC textual -convention and the object. The
regi stration of JobSubm ssionlD format nunbers foll ows the procedures
for a type 2 enumas specified in Section 3.7.1.2.

3.7.4 PWG Registration of MM types/sub-types for docunent-formats

The docunent Format (38) attribute has M ME type/ sub-type val ues for

I ndi cati ng docunent formats which | ANA registers as "nedia type" nanes.
The val ues of the docunentFormat(38) attribute are the sane as the
corresponding Internet Printing Protocol (1PP) "docunent-format" Job
attribute values [ipp-nodel].

3.8 Security Considerations
3.8.1 Read-Wite objects

Al'l objects are read-only, greatly sinplifying the security
considerations. |If another MB augnents this MB, that M B m ght
accept SNMP Wite operations to objects in that MB whose effect is to
nodi fy the values of read-only objects in this MB. However, that MB
SHALL have to support the required access control in order to achieve
security, not this MB.
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2738 3.8.2 Read-Only bjects In O her User’s Jobs

2739 The security policy of sone sites MAY be that unprivil eged users can
2740 only get the objects fromjobs that they submtted, plus a few m ni nal
2741 objects fromother jobs, such as the j mlobKCct et sPer CopyRequest ed and
2742 j mlobKCct et sProcessed objects, so that a user can tell how busy a

2743 printer is. Oher sites MAY allow all unprivileged users to see al
2744 objects of all jobs. This MB does not require, nor does it specify
2745 how, such restrictions would be inplenented. A nonitoring application
2746 SHOULD enforce the site security policy with respect to returning

2747 information to an unprivileged end user that is using the nonitoring
2748 application to nonitor jobs that do not belong to that user, i.e., the
2749 jmlobOmer object in the jmlobTabl e does not match the user’s user
2750 nane.

2751 An operator is a privileged user that would be able to see all objects
2752 of all jobs, independent of the policy for unprivileged users.

2753 3.9 Notifications

2754 This M B does not specify any notifications. For sinplicity,

2755 managenent applications are expected to poll for status. The

2756 j nmCGener al JobPersi stence and j mGeneral Attri but ePersi stence objects
2757 assist an application to determne the polling rate. The resulting
2758 network traffic is not expected to be significant.

2759 4 MB specification

2760 The foll ow ng pages constitute the actual Job Mnitoring M B.
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2761 Job-Monitoring-M B DEFINITIONS ::= BEA N
2762
2763 | MPORTS
MODULE- | DENTI TY, OBJECT-TYPE, enterpri ses,

I nt eger 32 FROM SNWPv2- SM
TEXTUAL- CONVENTI ON FROM SNWPv2- TC
NCDULE—CCNPLIANCE OBJECT- GROUP FROM SNWVPv2- CONF;

The follow ng textual-conventions are needed to inplenent
-- certain attributes, but are not needed to conpile this MB.
-- They are provided here for conveni ence:

-- hr Devi cel ndex FROM HOST- RESOURCES- M B
-- Dat eAndTi ne FROM SNWVPv2- TC
-- PrtinterpreterLangFam | yTC,
- - CodedChar Set FROM Printer-M B
2764
2765 -- Use the enterprises arc assigned to the PWs which is pwy(2699).
2766 -- Goup all PW5G m bs under m bs(1).
2767
2768 jobnmonM B MODULE- | DENTI TY
2769 LAST- UPDATED " 9902209816620000Z"
2770 ORGANI ZATION "Printer Wrking Goup (PWG"
2771 CONTACT- | NFO
2772 "Tom Hasti ngs
2773 Postal: Xerox Corp.
2774 Mai | stop ESAE-231
2775 701 S. Aviation Blvd.
2776 El Segundo, CA 90245
2777
2778 Tel : (301) 333- 6413
2779 Fax: (301) 333-5514
2780 E-mail: hastings@pl0. es. xer ox.com
2781
2782 Send questions and coments to the Printer Working G oup (PW5
2783 using the Job Monitoring Project (JWP) Mailing List:
2784 j mp@wyg. org
2785
2786 For further information, including howto subscribe to the
2787 jmp mailing list, access the PWs web page under ' JMP :
2788
2789 http://ww. pwg. or g/
2790
2791 | mpl enmenters of this specification are encouraged to join the
2792 jmp mailing list in order to participate in discussions on any
2793 clarifications needed and registration proposals being revi ewed
2794 in order to achi eve consensus."
2795 DESCRI PTI ON
2796 "The M B nodule for nonitoring job in servers, printers, and
2797 ot her devi ces.
2798
2799 Version: 2.0%+-2" |
2800 .= { enterprises pwg(2699) mbs(1l) jobnmonMB(1l) }
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2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850
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-- Textual conventions for this M B nodul e

JMUTE8St ri ngTC : : = TEXTUAL- CONVENTI ON
DI SPLAY- H NT "255a"
STATUS current
DESCRI PTI ON

"To facilitate internationalization, this TC represents
I nformati on taken fromthe SO IEC IS 10646-1 character set,
encoded as an octet string using the UTF-8 character encoding

schene.
See section 3.6.1, entitled: 'Text generated by the server or
device’."
SYNTAX OCTET STRING (SI ZE (0..63))
JmJobStri ngTC :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"To facilitate internationalization, this TC represents

I nformati on using any coded character set registered by | ANA as
specified in section 3.7. Wile it is reconmended that the
coded character set be UTF-8 [UTF-8], the actual coded
character set SHALL be indicated by the value of the

j obCodedChar Set (8) attribute for the job.

See section 3.6.2, entitled: 'Text supplied by the job

submtter’."
SYNTAX OCTET STRING (Sl ZE (0..63))
JmNat ur al LanguageTagTC :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"An | ETF RFC 1766-conpliant ’'|anguage tag’', with zero or nore
sub-tags that identify a natural |anguage. Wile RFC 1766
specifies that the US-ASCI| values are case-insensitive, this
M B specification requires that all characters SHALL be | ower
case in order to sinplify conparing by managenent applications.

See section 3.6.1, entitled: 'Text generated by the server or
device’ and section 3.6.2, entitled: *Text supplied by the job
submtter’."

SYNTAX OCTET STRING (Sl ZE (0..63))
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2851
2852
2853 Jnili nmeSt anpTC :: = TEXTUAL- CONVENTI ON
2854 STATUS current
2855 DESCRI PTI ON
2856 "The sinple tine at which an event took place. The units are
2857 I n seconds since the system was boot ed.
2858
2859 NOTE - Jnili neStanpTC is defined in units of seconds, rather
2860 than 100t hs of seconds, so as to be sinpler for agents to
2861 I mpl ement (even if they have to inplenent the 100ths of a
2862 second to conply with inplenenting sysUpTinme in MB-11[m b-
2863 [17.)
2864
2865 NOTE - Jnili neStanpTC is defined as an Integer32 so that it can
2866 be used as a value of an attribute, i.e., as a value of the
2867 j MAtt ri but eVal ueAsl nt eger object. The TinmeStanp textual -
2868 convention defined in SNMPv2-TC [SMv2-TC] is defined as an
2869 APPLI CATION 3 I MPLICIT I NTEGER tag, not an Integer32 which is
2870 defined in SNMPv2-SM [SMv2-TC] as UNIVERSAL 2 IMPLICIT
2871 | NTEGER, so cannot be used in this MB as one of the val ues of
2872 j MAt tri but evVal ueAsl nt eger. "
2873 SYNTAX | NTEGER (0..2147483647)
2874
2875
2876
2877
2878 JmlobSour cePl at f or mypeTC :: = TEXTUAL- CONVENTI ON
2879 STATUS current
2880 DESCRI PTI ON
2881 "The source platformtype that can submt jobs to servers or
2882 devices in any of the 3 configurations.
2883
2884 This is a type 2 enuneration. See Section 3.7.1.2. See also
2885 | ANA operating-system nanes registry."”
2886 SYNTAX | NTEGER ({

ot her (1),

unknown( 2),

spt UNI X( 3), -- UNI X

spt OS2(4), -- 05/2

spt PCDOS( 5) , -- DOS

spt NT(6), -- NT

spt WS(7), -- WS

spt VM 8) , -- WM

spt OS400(9) , -- 0s/400

spt VM5( 10) , -- VMB

spt W ndows(11), -- W ndows

spt Net Ware(12) -- NetWare
2887 }
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2888

2889

2890 JnFi ni shingTC :: = TEXTUAL- CONVENTI ON

2891 STATUS current

2892 DESCRI PTI ON

2893 "The type of finishing operation.

2894

2895 These val ues are the sane as the enum val ues of the IPP
2896 "finishings’ attribute. See Section 3.7.1.2.

2897

2898 ot her (1),

2899 Some ot her finishing operation besides one of the specified
2900 or registered val ues.

2901

2902 unknown( 2) ,

2903 The finishing i s unknown.

2904

2905 none( 3),

2906 Perform no finishing.

2907

2908 stapl e(4),

2909 Bi nd the docunent(s) wth one or nore staples. The exact
2910 nunber and pl acenent of the staples is site-defined.
2911

2912 punch(5),

2913 Hol es are required in the finished docunent. The exact
2914 nunber and placenent of the holes is site-defined. The
2915 punch specification MAY be satisfied (in a site- and
2916 I npl ement ati on-specific manner) either by

2917 drilling/punching, or by substituting pre-drilled nedia.
2918

2919 cover (6),

2920 Sel ect a non-printed (or pre-printed) cover for the
2921 docunent. This does not supplant the specification of a
2922 printed cover (on cover stock mediunm) by the docunent
2923 itself.

2924

2925 bi nd( 7)

2926 Binding is to be applied to the docunent; the type and
2927 pl acement of the binding is product-specific.

2928

2929 This is a type 2 enuneration. See Section 3.7.1.2."

2930 SYNTAX | NTEGER ({

2931 other (1),

2932 unknown( 2) ,

2933 none( 3),

2934 stapl e(4),

2935 punch(5),

2936 cover (6),

2937 bi nd(7)

2938 }
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2939
2940
2941 JnPrintQualityTC :: = TEXTUAL- CONVENTI ON
2942 STATUS current
2943 DESCRI PTI ON
2944 "Print quality settings.
2945
2946 These val ues are the sane as the enumvalues of the IPP ’'print-
2947 quality’ attribute. See Section 3.7.1.2.
2948
2949 This is a type 2 enuneration. See Section 3.7.1.2."
2950 SYNTAX | NTEGER ({

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

-- val ues.

unknown(2), -- The actual value is unknown.

draft(3), -- Lowest quality available on the printer

normal (4), -- Normal or internediate quality on the

-- printer.

hi gh(5) -- Highest quality available on the printer.
2951 }
2952
2953
2954
2955 JnPrinterResol uti onTC :: = TEXTUAL- CONVENTI ON
2956 STATUS current
2957 DESCRI PTI ON
2958 "Printer resol utions.
2959
2960 Ni ne octets consisting of two 4-octet SIGNED-INTEGERs fol |l owed
2961 by a SI GNED- BYTE. The values are the sane as those specified
2962 in the Printer MB [printmb]. The first SI GNED-| NTEGER
2963 contains the value of prtMarker AddressabilityXFeedDir. The
2964 second SI GNED- | NTEGER cont ai ns t he val ue of
2965 prt Mar ker Addressabi |l i tyFeedDir. The SI GNED-BYTE contains the
2966 val ue of prtMrker AddressabilityUnit.
2967
2968 Note: the latter value is either 3 (tenThousandsOfl nches) or 4
2969 (mcroneters) and the addressability is in 10,000 units of
2970 measure. Thus the SIGNED-|I NTEGERs represent integral values in
2971 ei ther dots-per-inch or dots-per-centineter.
2972
2973 The syntax is the sane as the IPP ’printer-resolution’
2974 attribute. See Section 3.7.1.2."
2975 SYNTAX OCTET STRING (Sl ZE(9))
2976
2977
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2978
2979
2980 Jmloner EcononyTC :: = TEXTUAL- CONVENTI ON
2981 STATUS current
2982 DESCRI PTI ON
2983 "Toner econony settings.
2984
2985 This is a type 2 enuneration. See Section 3.7.1.2."
2986 SYNTAX | NTEGER ({
unknown( 2), -- unknown.
of f (3), -- Of. Normal. Use full toner.
on(4) -- On. Use less toner than normal
2987
2988
2989
2990
2991 JnBool eanTC :: = TEXTUAL- CONVENTI ON
2992 STATUS current
2993 DESCRI PTI ON
2994 "Bool ean true or false value.
2995
2996 This is a type 2 enuneration. See Section 3.7.1.2."
2997 SYNTAX | NTEGER ({
unknown( 2), -- unknown.
fal se(3), --  FALSE
true(4) --  TRUE
2998
2999
3000
3001
3002 JmiVedi uniTypeTC :: = TEXTUAL- CONVENTI ON
3003 STATUS current
3004 DESCRI PTI ON
3005 "Identifies the type of nedium
3006
3007 ot her (1),
3008 The type is neither one of the values listed in this
3009 specification nor a registered val ue.
3010
3011 unknown( 2) ,
3012 The type is not known.
3013
3014 stationery(3),
3015 Separately cut sheets of an opaque materi al.
3016
3017 transparency(4),
3018 Separately cut sheets of a transparent material.
3019
3020 envel ope(5),
3021 Envel opes that can be used for conventional mailing
3022 pur poses.
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3023

3024 envel opePl ai n(6),

3025 Envel opes that are not preprinted and have no w ndows.
3026

3027 envel opeW ndow( 7),

3028 Envel opes that have wi ndows for addressing purposes.
3029

3030 cont i nuousLong(8),

3031 Conti nuously connected sheets of an opaque materi al

3032 connected al ong the | ong edge.

3033

3034 conti nuousShort (9),

3035 Conti nuously connected sheets of an opaque materi al

3036 connected al ong the short edge.

3037

3038 tabSt ock(10),

3039 Media wth tabs.

3040

3041 mul ti Part Forn(11),

3042 For m medi um conposed of nmultiple |ayers not pre-attached to
3043 one anot her; each sheet MAY be drawn separately from an
3044 | nput source.

3045

3046 | abel s(12),

3047 Label - st ock.

3048

3049 mul ti Layer (13)

3050 For m medi um conposed of nultiple |ayers which are pre-
3051 attached to one another, e.g. for use with inpact printers.
3052

3053 This is a type 2 enuneration. See Section 3.7.1.2. These enum
3054 val ues correspond to the keyword nane strings of the

3055 prtl nput Medi aType object in the Printer MB [print-mb]. There
3056 IS no printer description attribute in IPP/1.0 that represents
3057 t hese val ues. "

3058 SYNTAX | NTEGER {

3059 ot her (1),

3060 unknown( 2) ,

3061 stationery(3),

3062 transparency(4),

3063 envel ope(5),

3064 envel opePl ai n(6),

3065 envel opeW ndow( 7),

3066 cont i nuousLong(8),

3067 cont i nuousShort (9),

3068 tabSt ock(10),

3069 mul ti Part Forn(11),

3070 | abel s(12),

3071 mul ti Layer (13)

3072 }

3073
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3074

3075

3076 JmlobCol | ati onTypeTC :: = TEXTUAL- CONVENTI ON

3077 STATUS current

3078 DESCRI PTI ON

3079 "This value is the type of job collation. |Inplenentations that
3080 don’t support nultiple docunents or don’t support nultiple
3081 copi es SHALL NOT support the uncol |l atedDocunents(5) val ue.
3082

3083 This is a type 2 enuneration. See Section 3.7.1.2. See al so
3084 Section 3.4, entitled "Mnitoring Job Progress’."

3085 SYNTAX | NTEGER {

3086 ot her (1),

3087 unknown( 2) ,

3088 uncol | at edSheet s(3), -- sheets within each docunent copy
3089 -- are not collated: 11 ..., 2 2 ...
3090 -- No correspondi ng val ue of | PP

3091 -- "mul tipl e-docunent - handl i ng"

3092 col | at edDocunents(4), -- internal collated sheets,

3093 -- docunents: A B, A B, ...

3094 -- Corresponds to IPP "nultiple-

3095 - - docunent - handl i ng" =" separ at e-

3096 -- docunent s-col | at ed- copi es’

3097 uncol | at edDocunents(5) -- internal collated sheets,

3098 -- docunents: AL A ..., B, B ...
3099 -- Corresponds to IPP "nultiple-

3100 - - docunent - handl i ng" =" separ at e-

3101 -- docunent s-uncol | at ed- copi es

3102 }

3103

3104

3105 JmJobSubm ssi onl DTypeTC :: = TEXTUAL- CONVENTI ON

3106 STATUS current

3107 DESCRI PTI ON

3108 "lIdentifies the format type of a job subm ssion |ID.

3109

3110 Each job submission IDis a fixed-length, 48-octet printable
3111 US-ASCI I [US-ASCI 1] coded character string containing no

3112 control characters, consisting of the fields defined in section
3113 3.5 1 Fetewirpe——ales

3114 B

3115 —eee— 1 Teo Lo el lor feepi et he feopne oo LB
3116 ’ —— — ’ ’ i i
3117 e s e st e

3118 —eeele 0 A S0 cbapaelop B AR Lo b SRACE [ o
3119 He—dopeoiffecbor oo fopenl Lol lop L Lo ol jo Loco
3120 than 39 ASCII characters.

3121 e e L e e St
3122 the I D quasi-uni que.

3123

3124 If the client does not supply a job submission IDin the job
3125 subnmi ssion protocol, then the agent SHALL assign a job

Ber gman, Hastings, |saacson, Lew s I nf or mat i onal [ Page 77]



3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
3177

| NTERNET- DRAFT

Ber gnman,

Job Monitoring MB, V2.0

February 20, 1999 |

; e
sub#%%%?é—#ef—p#eeess+ng— lociral - diai ol I
assi gned by the agent.
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3178 Fhisformat—+sreservedfor—agents—

3179

3180 B e

3181 cobee 2 A0 The ool 20 Peel oo o o poop ooy opes oo D0E M
3182 cses e

3183 cobeo A Ao be e Aecl B ocee pn e eoeop bl spoop
3184 assigned by the client.

3185 e e recever ool oo

3186

3187 B e

3188 octets 2-40: The last 39 bytes of the user account nunber.
3189 cobeo A Ao be e Aecl B ocee pn e eoeop bl spoop
3190 B s e

3191 e e recever ool oo

3192

3193 B e St et

3194 cobee 2 A0 The lool 20 ber oo of e PO oo e A

3195 routing nunber.

3196 cobee A Ao be e Aecl L Bocee pn e e coeop bl spoop
3197 assigned by the client.

3198 e e recever ool oo

3199

3200 '8 Job Omner supplied by the client

3201 octets2-40—Fhetast—39 bytes—of thejobowrer—hare{thatthe
3202 s —robupee e Lhe Lpnleb ey b oo

3203 cobeo A Ao be e Aecl B ocee p e coeop bl ooy
3204 assigned by the client.

3205 e e reservee o el oo See petpn T on b b Lo
3206 B

3207

3208 9" Host—Nare

3209 cobee 2 b The ool 20 Leel oo o Lo oo pope el b p o bone
3210 sRACEe bl oo e e Jeo e PRl e copuepleoui oo Lol e o
3211 speoeel oo PR T por D70l b e h e e e Lol
3212 sipe—eheJeooplbog ol o0 sp ol ool

3213 cobeo A e The Lo Aecl ] S oceciproof Lol e seroe

3214 topretepbalope——be ol pe o conorniod sy he o b L e
3215 server (configuration 3) or the client (configuration 1 and
3216 2), such as in the LPD protocol .

3217 e e recever ool oo

3218

3219 A Applede e Proiceo]

3220 oo 2 A0 Cop oo he Aople ol e g opler e bt b he
3221 e e ol the poe ool 2 e odnl e oo
3222 S e e e e ee e o e oo pep o
3223 o—hbe—fe b eha e o ler i b s onc oo

3224 ! —~ ’ i

3225 decimal representation of the Connection Id.

3226 Fhisformat—+sreservedfor—agents—

3227
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3228 B NetWare PServer

3229 ool 2 A0r Cop ol L he Dlpeclops oo b Moo fe cocopeoe by
3230 heRewe il e copver e cope copoclops L Lo
3231 sppe—tetess b 0 eetete e Lol oo chococop L p
3232 the—eb b poobhe pppess o oo soe pepn o O he oo
3233 B e s e e e T s
3234 B T e e e

3235 : j

3236 :

3237

3238

3239

3240

3241

3242

3243

3244

3245

3246

3247

3248

3249

3250

3251

3252

3253 [

3254 oo 2 A0 Coplof oo e ool Popee frees Loo ol Copl ool Sl
3255 oIl o he ol Pope o es o oo oo
3256 Jooetere the Lol oo cbecaeop b tbe o b e obnl ]
3257 appear in octet position 2.  Any unused portion of this
3258 el bbe P ed b cpecce O bopul oo o e
3259 ol bl oo obe Lo e e el

3260 cobeo A e The Lo Aecl ] S oceciproof Lol e seroe

3261 sopeesenbalbope—t e pdeblpeoc pocfenoe by Lo pooo
3262 e e pecesver fop ool e ol coe Lo ol o] oo
3263 cobeo A e L heoeb Lhe ol el o oppe oo oo Lo e Son
3264 o cocopaed ool op o o ol fel e e [
3265 whi ch they supply octets 41-48.

3266

3267 e e o e Ao e R ol o

3268

3269 oo A0 oo oo swbeo D07 of he MO Dol e Chopp
3270 Bordomy Crope Do bopp ol Celor soel L lop 0 MET ooy e
3271 value X0 1'. Bytes 28-40 MUST be filled with spaces.
3272 B e T —

3273 B i e e T ——
3274 This format is reserved for agents, since the agent supplies
3275 cotele A A8 heoaeh e dliopo el oo e jolbpone
3276

Ber gman, Hastings, |saacson, Lew s I nf or mat i onal [ Page 80]



3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314

| NTERNET- DRAFT
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3315

3316

3317 JmlobStateTC :: = TEXTUAL- CONVENTI ON

3318 STATUS current

3319 DESCRI PTI ON

3320 "The current state of the job (pending, processing, conpleted,
3321 etc.). The following figure shows the nornmal job state

3322 transitions:

3323

3324 +----> cancel ed(7)
3325 /

3326 +---> pending(3) ------- > processing(5) ------ +------ > conpl eted(9)
3327 | N N \

3328 --->+ | | +----> aborted(8)
3329 | Vv Y /

3330 +---> pendi ngHel d(4) processingStopped(6) ---+

3331

3332 Figure 4 - Normal Job State Transitions

3333

3334 Normal Iy a job progresses fromleft to right. Oher state
3335 transitions are unlikely, but are not forbidden. Not shown are
3336 the transitions to the canceled state fromthe pending,

3337 pendi ngHel d, and processi ngSt opped st ates.

3338

3339 Jobs in the pending, processing, and processi ngStopped states
3340 are called "active', while jobs in the pendi ngHel d, cancel ed,
3341 aborted, and conpleted states are called ’inactive' . Jobs
3342 reach one of the three termnal states: conpleted, canceled, or
3343 aborted, after the jobs have conpleted all activity, and all
3344 M B objects and attri butes have reached their final values for
3345 t he j ob.

3346

3347 These val ues are the sanme as the enum val ues of the IPP ’job-
3348 state’ job attribute. See Section 3.7.1.2.

3349

3350 unknown( 2),

3351 The job state is not known, or its state is indeterm nate.
3352

3353 pendi ng(3),

3354 The job is a candidate to start processing, but is not yet
3355 processi ng.

3356

3357 pendi ngHel d(4),

3358 The job is not a candidate for processing for any nunber of
3359 reasons but will return to the pending state as soon as the
3360 reasons are no |l onger present. The job’'s

3361 j mlobSt at eReasons1l obj ect and/ or jobStateReasonsN (N=2.. 4)
3362 attributes SHALL indicate why the job is no |onger a

3363 candi date for processing. The reasons are represented as
3364 bits in the jmlobSt at eReasonsl obj ect and/or

3365 j obSt at eReasonsN (N=2..4) attributes. See the
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3366 JmJobSt at eReasonsNTC (N=1. . 4) textual convention for the
3367 specification of each reason.

3368

3369 processi ng(5),

3370 One or nore of:

3371

3372 1. the job is using, or is attenpting to use, one or nore
3373 purely software processes that are anal yzing, creating, or
3374 Interpreting a PDL, etc.,

3375

3376 2. the job is using, or is attenpting to use, one or nore
3377 har dwar e devices that are interpreting a PDL, naking marks
3378 on a nedium and/or performng finishing, such as stapling,
3379 etc., OR

3380

3381 3. (configuration 2) the server has nmade the job ready for
3382 printing, but the output device is not yet printing it,
3383 ei ther because the job hasn’'t reached the output device or
3384 because the job is queued in the output device or sone
3385 ot her spool er, awaiting the output device to print it.
3386

3387 When the job is in the processing state, the entire job
3388 state includes the detailed status represented in the

3389 device M B indicated by the hrDevicel ndex value of the
3390 job’s physical Device attribute, if the agent inplenents
3391 such a device MB

3392

3393 | mpl enent ati ons MAY, though they NEED NOT, include

3394 additional values in the job's jnJobStateReasonsl object to
3395 I ndicate the progress of the job, such as adding the

3396 jobPrinting value to indicate when the device is actually
3397 maki ng marks on a nedi um and/ or the processi ngToSt opPoi nt
3398 value to indicate that the server or device is in the

3399 process of canceling or aborting the job.

3400

3401 processi ngSt opped(6),

3402 The job has stopped while processing for any nunber of
3403 reasons and will return to the processing state as soon as
3404 the reasons are no | onger present.

3405

3406 The job’s j mlobSt at eReasons1l object and/or the job’s

3407 j obSt at eReasonsN (N=2..4) attributes MAY indicate why the
3408 j ob has stopped processing. For exanple, if the output
3409 device is stopped, the deviceStopped val ue MAY be incl uded
3410 in the job’s | mlobSt at eReasonsl1 obj ect.

3411

3412 NOTE - Wen an out put device is stopped, the device usually
3413 indicates its condition in human readable format the

3414 devi ce. The managenent application can obtain nore

3415 conpl ete device status renotely by querying the appropriate
3416 device M B using the job' s devicelndex attribute(s), if the
3417 agent inplenments such a device MB
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3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3446
3447
3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
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cancel ed(7),
A client has canceled the job and the server or device has
conpl eted canceling the job AND all M B objects and
attributes have reached their final values for the job.
Wiile the server or device is canceling the job, the job's
j mlobSt at eReasons1l obj ect SHOULD contain the
processi ngToSt opPoi nt val ue and one of the cancel edByUser,
cancel edByOperator, or cancel edAt Devi ce values. The
cancel edByUser, cancel edByOperator, or cancel edAt Devi ce
values remain while the job is in the canceled state.

aborted(8),
The job has been aborted by the system wusually while the
job was in the processing or processingStopped state and
the server or device has conpleted aborting the job AND al
M B objects and attri butes have reached their final val ues
for the job. While the server or device is aborting the
job, the job’'s jnmJobStat eReasonsl object MAY contain the
processi ngToSt opPoi nt and abortedBySystem val ues. |If
I npl enment ed, the abortedBySystem val ue SHALL remain while
the job is in the aborted state.

conpl et ed(9)
The job has conpl eted successfully or with warnings or
errors after processing and all of the nedia have been
successfully stacked in the appropriate output bin(s) AND
all MB objects and attri butes have reached their final
values for the job. The job’s jmlobStateReasonsl obj ect
SHOULD contai n one of: conpl etedSuccessfully,
conpl et edW t hWar ni ngs, or conpl etedWthErrors val ues.

This is a type 2 enuneration. See Section 3.7.1.2."
SYNTAX | NTEGER ({

unknown( 2) ,

pendi ng(3),

pendi ngHel d(4),

processi ng(5),

processi ngSt opped(6),

cancel ed(7),

aborted(8),

conpl et ed(9)
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3461

3462

3463 JmAttri buteTypeTC :: = TEXTUAL- CONVENTI ON

3464 STATUS current

3465 DESCRI PTI ON

3466 "The type of the attribute which identifies the attribute.
3467

3468 NOTE - The enum assi gnnents are grouped logically wth val ues
3469 assigned in groups of 20, so that additional values may be
3470 registered in the future and assigned a value that is part of
3471 their | ogical grouping.

3472

3473 Values in the range 2**30 to 2**31-1 are reserved for private
3474 or experimnmental usage. This range corresponds to the sane
3475 range reserved in IPP. Inplenmenters are warned that use of
3476 such values may conflict with other inplenentations.

3477 | mpl enenters are encouraged to request registration of enum
3478 val ues follow ng the procedures in Section 3.7.1.

3479

3480 See Section 3.2 entitled ' The Attri bute Mechanism for a
3481 description of this textual-convention and its use in the
3482 JmAttributeTable. See Section 3.3.8 for the specification of
3483 each attribute. The comment(s) after each enum assi gnnent
3484 specifies the data type(s) of the attribute.

3485

3486 This is a type 2 enuneration. See Section 3.7.1.2."

3487

3488 SYNTAX | NTEGER ({

3489 other (1), -- Integer32 (-2..2147483647)
3490 -- AND/ OR

3491 -- OCTET STRI NZ SI ZE( 0. . 63))
3492

3493 -- Job State attributes:

3494 j obSt at eReasons?2( 3), -- JmJobSt at eReasons2TC

3495 j obSt at eReasons3(4), -- JmJobSt at eReasons3TC

3496 j obSt at eReasons4(5), -- JmJobSt at eReasons4TC

3497 processi ngMessage(6), -- JnUTF8Stri ngTC (Sl ZE(O. . 63))
3498 processi ngMessageNat ur al LangTag(7),

3499 -- OCTET STRI NZ Sl ZE( 0. . 63))
3500 j obCodedChar Set (8), - - CodedChar Set

3501 j obNat ur al LanguageTag(9), -- OCTET STRI NG SI ZE(O. . 63))
3502
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3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
3522
3523
3524
3525
3526
3527
3528
3529
3530
3531
3532
3533
3534
3535
3536
3537
3538
3539
3540
3541
3542
3543
3544
3545
3546
3547
3548

| NTERNET- DRAFT

Ber gnman,

-- Job ldentification attri butes:

j obURI ( 20) ,

j obAccount Nane( 21),

server Assi gnedJobNane( 22) ,
j obNanme( 23),

j obSer vi ceTypes(24),

] obSour ceChannel | ndex( 25),
j obSour cePl at f or nMType( 26) ,
subm tti ngServer Nane(27),
subm t ti ngAppl i cati onNane(28),
j obOri gi nati ngHost (29),
devi ceNaneRequest ed( 30),
gueueNanmeRequest ed( 31),
physi cal Devi ce(32),

nunber O Docunent s( 33),
fil eName(34),

docunent Nane( 35),

j obComrent ( 36),
docunent For mat | ndex( 37),
docunent For mat ( 38) ,

-- Job Paraneter attri butes:
jobPriority(50),

] obProcessAft er Dat eAndTi me(51),

j obHol d(52),
j obHol dunti | (53),
out put Bi n(54),

si des(55),
fini shing(56),

-- Image Quality attributes:
print QualityRequested(70),
printQualityUsed(71),

print er Resol uti onRequest ed(72),

print er Resol uti onUsed(73),
t oner EcononyRequest ed(74) ,
t oner EcononyUsed( 75),
t oner Densi t yRequest ed( 76) ,
toner Densi tyUsed(77),

Hastings, |saacson, Lew s

Job Monitoring MB, V2.0

| nf or mati onal

February 20, 1999 |

OCTET STRI NG SI ZE(O..63))
OCTET STRI NG SI ZE(O0..63))
JmJobStringTC (SI ZE(O. . 63))
JmJobStringTC (SI ZE(O. . 63))
JmJobSer vi ceTypesTC

I nteger 32 (0..2147483647)
JnﬂobSourcePIatfornﬂypeTC
JmJobStringTC (SI ZE(O. . 63))
JmJobStri ngTC (SI ZE(O. . 63))
JmJobStringTC (SI ZE(O. . 63))
JmJobStringTC (SI ZE(O. . 63))
JmJobStringTC (SI ZE(O. . 63))
hr Devi cel ndex

AND/ OR

JMUTE8St ri ngTC (SI ZE(O. . 63))
I nteger32 (-2..2147483647)
JmJobStringTC (SI ZE(O. . 63))
JmJobStringTC (SI ZE(O. . 63))
JmJobStringTC (SI ZE(O. . 63))
I nteger32 (0..2147483647)
PrtlnterpreterLangFam | yTC
AND/ OR

OCTET STRI NG SI ZE(O..63))

I nteger32 (-2..100)

Dat eAndTi ne ( SNMPv2- TC)
JnBool eanTC

JmJobStringTC (SI ZE(O. . 63))
I nteger32 (0..2147483647)
AND/ OR

JmJobStringTC (SI ZE(O. . 63))
I nteger32 (-2..2)
JnFi ni shingTC

JnPrintQualityTC
JnPrintQualityTC
JnPrint er Resol uti onTC
JnPrint er Resol uti onTC
Jmloner EcononyTC
Jmloner EcononyTC

I nteger32 (-2..100)

I nteger32 (-2..100)
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3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559
3560
3561
3562
3563
3564
3565
3566
3567
3568
3569
3570
3571
3572
3573
3574
3575
3576
3577
3578
3579
3580
3581
3582
3583
3584
3585
3586
3587
3588
3589
3590
3591
3592
3593
3594
3595
3596
3597
3598
3599
3600

| NTERNET- DRAFT

Ber gman,

-- Job Progress attributes:

Job Monitoring MB, V2.0

February 20, 1999 |

j obCopi esRequest ed(90), I nteger32 (-2..2147483647)
j obCopi esConpl et ed(91), I nteger32 (-2..2147483647)
docunent Copi esRequest ed(92), -- Integer32 (-2..2147483647)
docunent Copi esConpl et ed(93), -- Integer32 (-2..2147483647)
j obKCct et sTransf erred(94), -- Integer32 (-2..2147483647)
sheet Conpl et edCopyNunber (95), -- Integer32 (-2..2147483647)
sheet Conpl et edDocunent Nunber ( 96) ,

-- Integer32 (-2..2147483647)
j obCol I ati onType(97), -- JmJobCol | ati onTypeTC
-- I npression attri butes:
| mpr essi onsSpool ed(110), -- Integer32 (-2..2147483647)
I mpr essi onsSent ToDevi ce(111), -- Integer32 (-2..2147483647)
I mpressionslnterpreted(112), -- Integer32 (-2..2147483647)
I mpr essi onsConpl et edCur r ent Copy(113),

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

-- Integer32 (-2..2147483647)
hi ghl i ght Col or | npr essi onsConpl et ed(115),

-- Integer32 (-2..2147483647)
-- Page attributes:
pagesRequest ed(130), -- Integer32 (-2..2147483647)
pagesConpl et ed(131), -- Integer32 (-2..2147483647)
pagesConpl et edCurrent Copy(132), -- Integer32 (-2..2147483647)
-- Sheet attributes:
sheet sRequest ed( 150), -- Integer32 (-2..2147483647)
sheet sConpl et ed( 151), -- Integer32 (-2..2147483647)
sheet sConpl et edCurrent Copy(152),-- Integer32 (-2..2147483647)

Resource attri butes:
medi unRequest ed(170), --

AND/ OR

medi unConsuned(171), --
AND

col or ant Requested(172), - -
AND/ OR

col orant Consuned(173), - -
AND/ OR

medi umlypeConsuned(174), --
AND

medi untSi zeConsuned(175), - -
AND

Hastings, |saacson, Lew s I nf or mat i onal

JmJobStringTC
I nteger32 (-2

Jmvedi unmlypeTC

(Sl ZE(0. . 63))

JmJobStringTC (
I nteger32 (-2

JmJobStringTC (
I nteger32 (-2

JmJobStringTC (
I nteger32 (-2

JmJobStringTC (
I nteger32 (-2

JmJobStringTC (

2147483647)

Sl ZE(0. . 63))
2147483647)

Sl ZE(0. . 63))
2147483647)

Sl ZE(0. . 63))
2147483647)

Sl ZE(0. . 63))
2147483647)

Sl ZE( 0. . 63))
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3601
3602
3603
3604
3605
3606
3607
3608
3609
3610
3611
3612
3613
3614
3615
3616
3617
3618

| NTERNET- DRAFT
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-- Tine attri butes:

j obSubm ssi onToSer ver Ti ne(190),

j obSubm ssi onTi me(191),

j obSt art edBei ngHel dTi ne(192),

j obSt art edPr ocessi ngTi ne(193),

j obConpl eti onTi me(194),

j obPr ocessi ngCPUTI ne( 195)

Ber gman, Hasti ngs,

| saacson,
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Jnili meSt anpTC
AND/ OR

Dat eAndTi ne
Jnili meSt anpTC
AND/ OR

Dat eAndTi ne
Jnili meSt anpTC
AND/ OR

Dat eAndTi ne
Jnili meSt anpTC
AND/ OR

Dat eAndTi ne
Jnili meSt anpTC
AND/ OR

Dat eAndTi ne

I nteger32 (-2..2147483647)

| nf or mati onal
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3619

3620

3621 JmlobServi ceTypesTC :: = TEXTUAL- CONVENTI ON

3622 STATUS current

3623 DESCRI PTI ON

3624 "Specifies the type(s) of service to which the job has been
3625 submtted (print, fax, scan, etc.). The service type is

3626 represented as an enumthat is bit encoded with each job

3627 service type so that nore general and arbitrary services can be
3628 created, such as services wth nore than one destination type,
3629 or ones with only a source or only a destination. For exanple,
3630 a job service mght scan, faxQut, and print a single job. In
3631 this case, three bits would be set in the jobServiceTypes

3632 attribute, corresponding to the hexadeci mal val ues: 0x8 + 0x20
3633 + 0Ox4, respectively, yielding: 0x2C

3634

3635 VWhether this attribute is set froma job attribute supplied by
3636 the job subm ssion client or is set by the recipient job

3637 subm ssi on server or device depends on the job subm ssion

3638 protocol. Wth either inplenmentation, the agent SHALL return a
3639 non-zero value for this attribute indicating the type of the
3640 j ob.

3641

3642 One of the purposes of this attribute is to permit a requester
3643 to filter out jobs that are not of interest. For exanple, a
3644 printer operator MAY only be interested in jobs that include
3645 printing. That is why the attribute is in the job

3646 I dentification category.

3647

3648 The foll owi ng service conponent types are defined (in

3649 hexadeci mal ) and are assigned a separate bit value for use with
3650 the jobServiceTypes attribute:

3651

3652 ot her Ox1

3653 The job contains sone instructions that are not one of the
3654 identified types.

3655

3656 unknown 0x2

3657 The job contains sone instructions whose type i s unknown to
3658 t he agent.

3659

3660 print 0x4

3661 The job contains sone instructions that specify printing
3662

3663 scan 0x8

3664 The job contains sone instructions that specify scanning
3665
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3666 faxlin 0x10

3667 The job contains sone instructions that specify receive fax
3668

3669 f axQut 0x20

3670 The job contains sone instructions that specify sending fax
3671

3672 getFile 0x40

3673 The job contains sone instructions that specify accessing
3674 files or docunments

3675

3676 putFile 0x80

3677 The job contains sone instructions that specify storing
3678 files or docunments

3679

3680 mai | Li st 0x100

3681 The job contains sone instructions that specify

3682 di stribution of docunents using an electronic mail system
3683

3684 These bit definitions are the equivalent of a type 2 enum

3685 except that conbinations of them MAY be used together. See
3686 section 3.7.1.2."

3687 SYNTAX | NTEGER (0..2147483647) -- 31 bits, all but sign bit
3688

3689

3690

3691 JmlobSt at eReasons1TC :: = TEXTUAL- CONVENTI ON

3692 STATUS current

3693 DESCRI PTI ON

3694 "The JmJobSt at eReasonsNTC ( N=1..4) textual -conventions are used
3695 with the jmlobSt at eReasonsl object and j obSt at eReasonsN

3696 (N=2..4), respectively, to provide additional information

3697 regarding the current jmlobState object value. These val ues
3698 MAY be used with any job state or states for which the reason
3699 makes sense. See section 3.3.9.1 for the specification of each
3700 bit value defined for use with the JmlobSt at eReasons1TC.

3701
3702
3703
3704
3705
3706
3707
3708
3709
3710
3711
3712
3713 551 .

3714 | | s
3715 pipd . i , o '
3716
3717
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3718
3719
3720
3721
3722
3723
3724
3725
3726 ether OxZ

3727 The job state reason is not one of the standardi zed or
3728 regi stered reasons.

3729

3730 unknown Ox2

3731 Fhetob—statereason+s—hot—knowntotheagent—or—is
3732 i ndet erm nent .

3733

3734 j obl hcom ng Ox4

3735 '
3736
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749
3750
3751
3752
3753
3754 The value of the job's jobHol d(52) attribute is TRUE. The
3755 job SHALL NOT be a candidate for processing until this
3756 reason is renoved and there are no other reasons to hold

3757 the job.

3758

3759 rebHeldnti--Speeiited——————0x40

3760 Fhe—vmre o e bt o Jese Ll L Ee ol pp bl e cpee] oo
3761 a time period that is still in the future. The job SHALL
3762 Bobe—seomoienle op speoccocl oo ot L Lo coneop o
3763 renoved and there are no other reasons to hold the job.
3764

3765 I e e S =

3766 Fhe—vmreofb e ot e Lo ofrpcoee M Lop Do e T B

3767 attribute specifies a tine that is still in the future.
3768 the—jebsHALL o be o o ndb el o fop s ceoce e e b Lo e

|
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3769
3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780
3781
3782
3783
3784
3785
3786
3787
3788
3789
3790
3791
3792
3793
3794
3795
3796
3797
3798
3799
3800
3801
3802
3803
3804
3805
3806
3807
3808
3809
3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
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3821
3822
3823
3824
3825
3826
3827
3828
3829
3830
3831
3832
3833
3834
3835
3836
3837
3838
3839
3840
3841
3842
3843
3844
3845
3846
3847
3848
3849
3850
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
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3871
3872
3873
3874
3875
3876
3877
3878
3879
3880
3881
3882
3883
3884
3885
3886
3887
3888
3889
3890
3891
3892
3893
3894
3895
3896
3897
3898
3899
3900
3901
3902
3903
3904
3905
3906
3907
3908
3909
3910
3911
3912
3913
3914
3915
3916
3917
3918
3919
3920
3921
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The—j-ob—has—been—i-nterrupted whi-le processing bya—<chient
-ssui-ng—an—operati-on—that—specifties—another—jobtobe+un
et e orpesl o The copoer op oo L

These bit definitions are the equivalent of a type 2 enum
except that conbinations of bits may be used together. See

section 3.7.1. 2. —The-renai-ni-ng—bits—arereservedfortuture

SYNTAX | NTEGER (0..2147483647) - 31 bits, all but sign bit
JmJobSt at eReasons2TC : : = TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON

Ber gnman,

"This textual -convention is used with the jobStateReasons2
attribute to provides additional information regarding the
jmlobState object. See section 3.3.9.2 for the specification
of JmJobSt at eReasons2TC. See section 3.3.9.1 for the

description under JmJobSt at eReasons1TC for additional
information that applies to all reasons.
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3923
3924
3925
3926
3927
3928
3929
3930
3931
3932
3933
3934
3935
3936
3937
3938
3939
3940
3941
3942
3943
3944
3945
3946
3947
3948
3949
3950
3951
3952
3953
3954
3955
3956
3957
3958
3959
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
3970
3971
3972
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3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3988
3989
3990
3991
3992
3993
3994
3995
3996
3997
3998
3999
4000
4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
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4023 B o T — et e

4024 I . : : : i ics. I ]
4025 i ' :

4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046

ccoocedheconpl L b e onnoane
the—eoplte b el LR e pel Lo e o hoe corenoc ol Lo
e eope e a0 D be el ool ol o pp e Lo ol Lo
sebedploc oo ool Lo oo coee el ol ol Lol by 0B
—e—eebed b ec el e e b e ool e oot
e e MY ce cepns e Lo Lo o bo poceeoel e
oleer—re e oecco e Lol s o s e Lo o e prccceo) o

heldForRetry—— 054000000
thetjesenoorpioredeope cprore b e copuep ooy oo
ool ooy ppepenith— ool ol proccocipes
oo o ebl e b epeonp ot oe b b Lo
processed again in the future. Exanple cases are phone

4047 purber—busy—or—+epptefHesystemin-accessible—For—sueh

e e o =
: I : I 0 e I I I
aborted state.

Fhetfolowng—values—arefromthe X -OpenPSIS—draft—standard—

e s e —— e e
the—dewas—coee oo Leca oo L he copuor op oo yoo
shut-dewn—before—conpletingthejob-

devieednavat-bable—— 0510000000
Fheebwre oo oe L Lo oo s boen e Db con oo Lo
cur+entby—unableto—accept—fobs—

wiengBevlee— 0520000000
Fheebwre oo oe L Lo oo s boen e Db con oo Lo
unable to handle this particular job; the spooler SHOUD
ool oo oL he poor obep] e o b L ol Lo
apethe—cevieo

4048

4049

4050

4051

4052

4053

4054

4055

4056

4057

4058

4059

4060

4061

4062

4063

4064

4065

4066

4067

4068 badJdob 0310060060

4069 Fhbeebwpe e sor boe L e cve o beeo e oo b Loe o
4070 maj or problem such as an ill-forned PDL; the spooler
4071 SHO e ooy Loy el he s cov oo

4072

4073 These bit definitions are the equivalent of a type 2 enum
4074 except that conbinations of them may be used together. See
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4075
4076
4077
4078
4079
4080
4081
4082
4083
4084
4085
4086
4087
4088
4089
4090
4091
4092
4093
4094
4095
4096
4097
4098
4099
4100
4101
4102
4103
4104
4105
4106
4107
4108
4109
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4120
4121
4122
4123
4124
4125
4126
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section 3.7.1. 2. —See-the-descripti-on—under _

SYNTAX | NTEGER (0..2147483647) -- 31 bits, all but sign bi t
JmJobSt at eReasons3TC : : = TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON

"This textual -convention is used with the jobStateReasons3
attribute to provides additional information regarding the

j mlobState object. See section 3.3.9.3 for the specification
of JmJobSt at eReasons3TC. See section 3.3.9.1 for the

description under JmJobSt at eReasons1TC for additional
information that applies to all reasons.

These bit definitions are the equivalent of a type 2 enum

except that conbinations of them may be used together. See

section 3.7.1.2. The renaining bits are reserved for future
e . ¥ Stration. I : ipt I

SYNTAX | NTEGER (0..2147483647) -- 31 bits, all but sign bi t
JmJobSt at eReasons4TC : : = TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON

Ber gnman,

"This textual -convention is used in the jobStateReasons4
attribute to provides additional information regarding the
jmlobState object. See section 3.3.9.4 for the specification
of JmJobSt at eReasons4TC. See section 3.3.9.1 for the

description under JmJobSt at eReasons1TC for additional
information that applies to all reasons.
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4129
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4132
4133
4134
4135
4136
4137
4138
4139
4140
4141
4142
4143
4144
4145
4146
4147
4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
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j obmonM BObj ects OBJECT IDENTIFIER ::={ jobnonMB 1 }

-- The General G oup ( MANDATORY)

-- The jnGeneral G oup consists entirely of the jnGeneral Tabl e.
j mGeneral OBJECT IDENTIFIER ::= { jobnonM BObj ects 1 }

j mGener al Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Jnteneral Entry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The j nGeneral Tabl e consists of information of a general nature
that are per-job-set, but are not per-job. See Section 2
entitled ' Term nol ogy and Job Mddel’ for the definition of a
j ob set.

The MANDATORY- GROUP macro specifies that this group is
MANDATORY. "
c:={ jnmGeneral 1}

j mGeneral Entry OBJECT- TYPE
SYNTAX JnCeneral Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Informati on about a job set (queue).

An entry SHALL exist in this table for each job set."
I NDEX { jnteneral JobSet| ndex }
::={ jnCeneral Table 1 }

Jneneral Entry ::= SEQUENCE {
] mGener al JobSet | ndex I nteger32 (1..32767),
] mGener al Nunber Of Act i veJobs I nteger32 (0..2147483647),
] mGener al A dest Acti veJobl ndex I nteger32 (0..2147483647),
] mGener al Newest Act i veJobl ndex I nteger32 (0..2147483647),
] mGener al JobPer si st ence I nteger 32 (15..2147483647),
] mGeneral Attri but ePersi stence I nteger 32 (15..2147483647),
j mGener al JobSet Nane JNMUTF8St ri ngTC (SI ZE(O. . 63))
}
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4178

4179 jntener al JobSet | ndex OBJECT- TYPE

4180 SYNTAX I nteger32 (1..32767)

4181 MAX- ACCESS not - accessi bl e

4182 STATUS current

4183 DESCRI PTI ON

4184 "A uni que value for each job set in this MB. The jmlobTabl e
4185 and jmAttri buteTabl e tabl es have this same index as their

4186 primary index.

4187

4188 The val ue(s) of the jnGeneral JobSet| ndex SHALL be persi stent
4189 across power cycles, so that clients that have retained

4190 j mGener al JobSet I ndex values will access the sane job sets upon
4191 subsequent power-up

4192

4193 An i nplenentation that has only one job set, such as a printer
4194 with a single queue, SHALL hard code this object with the val ue
4195 1.

4196

4197 See Section 2 entitled *Term nol ogy and Job Moddel’ for the
4198 definition of a job set.

4199 Corresponds to the first index in jmlobTabl e and

4200 jmAttri buteTabl e. ™

4201 .= { jnCGeneral Entry 1 }

4202

4203

4204  j neener al Nunber O Acti veJobs OBJECT- TYPE

4205 SYNTAX I nteger 32 (0..2147483647)

4206 MAX- ACCESS read-only

4207 STATUS current

4208 DESCRI PTI ON

4209 "The current nunber of 'active jobs in the jmlobl DTabl e,

4210 j mobTabl e, and jmAttri buteTable, i.e., the total nunber of
4211 jobs that are in the pending, processing, or processingStopped
4212 states. See the JmJobStateTC textual -convention for the exact
4213 specification of the semantics of the job states.”

4214 DEFVAL { 0} -- no jobs

4215 ::={ jnCGeneral Entry 2 }
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4216
4217
4218
4219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
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j mGener al A dest Acti veJobl ndex OBJECT- TYPE

SYNTAX I nteger32 (0..2147483647)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The j mJobl ndex of the oldest job that is still in one of the

"active' states (pending, processing, or processingStopped).
In other words, the index of the ’active job that has been in
the job tables the | ongest.

If there are no active jobs, the agent SHALL set the val ue of
this object to O.

See Section 3.2 entitled ' The Job Tables and the O dest Active
and Newest Active Indexes’ for a description of the usage of
this object.”

DEFVAL { 0} -- no active jobs

::={ jnCGeneral Entry 3 }

j mGener al Newest Acti veJobl ndex OBJECT- TYPE

SYNTAX I nteger 32 (0..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The j mlobl ndex of the newest job that is in one of the
"active' states (pending, processing, or processingStopped).
In other words, the index of the ’active job that has been
nost recently added to the job tables.

When all jobs becone 'inactive', i.e., enter the pendi ngHeld,
conpl eted, canceled, or aborted states, the agent SHALL set the
value of this object to O.

See Section 3.2 entitled ' The Job Tables and the O dest Active
and Newest Active Indexes’ for a description of the usage of
this object.”

DEFVAL { 0} -- no active jobs

::={ jnCGeneral Entry 4 }
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4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
4271
4272
4273
4274
4275
4276
4277
4278
4279
4280
4281
4282
4283
4284
4285
4286
4287
4288
4289
4290
4291
4292
4293
4294
4295
4296
4297
4298
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j mGener al JobPer si st ence OBJECT- TYPE

SYNTAX I nteger 32 (15..2147483647)

UNI TS "seconds”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The minimumtinme in seconds for this instance of the Job Set
that an entry SHALL remain in the jmlobl DTabl e and j mJobTabl e
after processing has conpleted, i.e., the mninmumtine in
seconds starting when the job enters the conpleted, cancel ed,
or aborted state.

Configuring this object is inplenentation-dependent.

This value SHALL be equal to or greater than the val ue of
j mGeneral Attri but ePersi stence. This value SHOULD be at | east
60 which gives a nonitoring or accounting application one
mnute in which to poll for job data.”

DEFVAL { 60 } -- one mnute

::={ jnCGeneral Entry 5 }

j mGeneral Attri but ePersi stence OBJECT- TYPE

SYNTAX I nteger 32 (15..2147483647)

UNI TS "seconds”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The mninumtinme in seconds for this instance of the Job Set
that an entry SHALL remain in the jmAttri buteTable after
processing has conpleted , i.e., the time in seconds starting
when the job enters the conpl eted, cancel ed, or aborted state.

Configuring this object is inplenentation-dependent.

Thi s val ue SHOULD be at | east 60 which gives a nonitoring or
accounting application one mnute in which to poll for job
data."

DEFVAL { 60 } -- one mnute

::={ jnCGeneral Entry 6 }
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4299

4300 j nteener al JobSet Name OBJECT- TYPE

4301 SYNTAX JMUTF8St ri ngTC (Sl ZE(O. . 63))

4302 MAX- ACCESS read-only

4303 STATUS current

4304 DESCRI PTI ON

4305 "The human readabl e nane of this job set assigned by the system
4306 adm ni strator (by nmeans outside of this MB). Typically, this
4307 nanme SHOULD be the nane of the job queue. |If a server or

4308 device has only a single job set, this object can be the

4309 adm ni stratively assigned nane of the server or device itself.
4310 Thi s nane does not need to be unique, though each job set in a
4311 single Job Monitoring MB SHOULD have distinct names.

4312

4313 NOTE - If the job set corresponds to a single printer and the
4314 Printer MB is inplenented, this value SHOULD be the sane as
4315 the prtCGeneral PrinterNanme object in the draft Printer MB
4316 [print-m b-draft]. |If the job set corresponds to an I PP

4317 Printer, this value SHOULD be the sane as the IPP 'printer-
4318 name’ Printer attribute.

4319

4320 NOTE - The purpose of this object is to help the user of the
4321 job nmonitoring application distinguish between several job sets
4322 I n inplenmentations that support nore than one job set.

4323

4324 See the OBJECT conpliance macro for the m ni mum maxi num | ength
4325 required for conformance."”

4326 DEFVAL { ""H} -- enpty string

4327 .= { jnCGeneral Entry 7 }

4328

4329

4330
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4331
4332
4333
4334
4335
4336
4337
4338
4339
4340
4341
4342
4343
4344
4345
4346
4347
4348
4349
4350
4351
4352
4353
4354
4355
4356
4357
4358
4359
4360
4361
4362
4363
4364
4365
4366
4367
4368
4369
4370
4371
4372
4373
4374
4375
4376
4377
4378
4379
4380
4381
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-- The jmlobl DG oup consists entirely of the jnJobl DTabl e.

jmlobl D OBJECT I DENTIFIER ::= { jobnonM Bbjects 2 }
j mlobl DTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Jmlobl DEntry

MAX- ACCESS
STATUS
DESCRI PTI ON

not - accessi bl e
current

"The j mJobl DTabl e provi des a correspondence map (1) between the
job submission IDthat a client uses to refer to a job and (2)

t he j mGeneral JobSet | ndex and j mJobl ndex that the Job Monitoring
M B agent assigned to the job and that are used to access the
job in all of the other tables in the MB. [If a nonitoring
application already knows the jnGeneral JobSet|ndex and the

j mlobl ndex of the job it is querying, that application NEED NOT
use the jnJobl DTabl e.

The MANDATORY- GROUP macro specifies that this group is
MANDATORY. "
::={ jmiobl D 1 }

j mlobl DEntry OBJECT- TYPE

SYNTAX

MAX- ACCESS

STATUS

DESCRI PTI ON
"The map from (1) the jmlobSubm ssionlD to (2) the
] mGener al JobSet | ndex and j mJobl ndex.

JmJobl DEntry
not - accessi bl e
current

An entry SHALL exist in this table for each job currently known
to the agent for all job sets and job states. There MAY be
nore than one jmJobl DEntry that maps to a single job. This
many to one mappi ng can occur when nore than one network entity
al ong the job subm ssion path supplies a job subm ssion ID.
See Section 3.5. However, each job SHALL appear once and in
one and only one job set."

I NDEX { j mJobSubm ssionlD }

.= { jmlobl DTable 1 }

Jmiobl DEntry ::= SEQUENCE {
j mlobSubm ssi onl D
j mlobl DJobSet | ndex
j mJobl DJobl ndex

Ber gman, Hastings, |saacson, Lew s
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4382

4383 j mJobSubm ssi onl D OBJECT- TYPE

4384 SYNTAX OCTET STRI NG( Sl ZE( 48))

4385 MAX- ACCESS not - accessi bl e

4386 STATUS current

4387 DESCRI PTI ON

4388 "A quasi -uni que 48-octet fixed-length string |ID which

4389 identifies the job within a particular client-server

4390 environment. There are nultiple formats for the

4391 ] mobSubm ssionl D. Each format SHALL be uniquely identified.
4392 See the JmJobSubm ssi onl DTypeTC textual convention. Each
4393 format SHALL be registered using the procedures of a type 2
4394 enum See section 3.7.3 entitled: 'PW5 Registration of Job
4395 Subm ssion Id Formats’.

4396

4397 If the requester (client or server) does not supply a job
4398 subm ssion IDin the job subm ssion protocol, then the

4399 reci pient (server or device) SHALL assign a job subm ssion ID
4400 using any of the standard formats that have been reserved for
4401 agents and adding the final 8 octets to distinguish the ID from
4402 others submtted fromthe sane requester.

4403

4404 The nonitoring application, whether in the client or running
4405 separately, MAY use the job submssion IDto help identify
4406 whi ch j mJobl ndex was assigned by the agent, i.e., in which row
4407 the job information is in the other tables.

4408

4409 NOTE - fixed-length is used so that a managenent application
4410 can use a shortened GetNext varbind (in SNMPv1l and SNWPv2) in
4411 order to get the next submi ssion |ID, disregarding the renai nder
4412 of the IDin order to access jobs independent of the trailing
4413 identifier part, e.g., to get all jobs submtted by a

4414 particul ar | mlobOmer or submtted froma particular MAC

4415 addr ess.

4416

4417 See the JmJobSubm ssi onl DTypeTC textual conventi on.

4418 See APPENDI X B - Support of Job Subm ssion Protocols."

4419 c:={ jmlobl DEntry 1 }
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4421
4422
4423
4424
4425
4426
4427
4428
4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442
4443
4444
4445
4446
4447
4448
4449
4450
4451
4452
4453
4454
4455
4456
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j mlobl DJobSet | ndex OBJECT- TYPE

SYNTAX I nteger 32 (0..32767)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Thi s object contains the value of the jnCGeneral JobSet|ndex for
the job with the jmlobSubm ssionlD value, i.e., the job set

I ndex of the job set in which the job was placed when that
server or device accepted the job. This 16-bit value in

conmbi nation wth the jnJobl DJobl ndex val ue permts the
managenent application to access the other tables to obtain the
j ob-specific objects for this job.

See j mCeneral JobSet |l ndex in the jnCGeneral Table."

DEFVAL { 0} -- 0 indicates no job set index
c:={ jmlobl DEntry 2 }

j mlobl DJobl ndex OBJECT- TYPE

SYNTAX I nteger 32 (0..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Thi s object contains the value of the jnJoblndex for the job
wi th the jmJobSubm ssionlD value, i.e., the job index for the

j ob when the server or device accepted the job. This value, in
conmbi nation wth the jmlobl DJobSet| ndex value, permts the
managenent application to access the other tables to obtain the
j ob-specific objects for this job.

See jmlobl ndex in the jnJobTable."

DEFVAL { 0} -- 0 indicates no jmlobl ndex val ue.
::={ jmlobl DEntry 3 }
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4457
4458
4459
4460
4461
4462
4463
4464
4465
4466
4467
4468
4469
4470
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480
4481
4482
4483
4484
4485
4486
4487
4488
4489
4490
4491
4492
4493
4494
4495
4496
4497
4498
4499
4500
4501
4502
4503
4504
4505
4506
4507
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-- The Job G oup ( MANDATCRY)

-- The jmlobG oup consists entirely of the jmJobTabl e.

jmlob OBJECT IDENTIFIER ::= { jobnonM BObj ects 3 }
j mlobTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF JmJobEntry

MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"The j mJobTabl e consists of basic job state and status

i nformation for each job in a job set that (1) nonitoring
applications need to be able to access in a single SNW Get
operation, (2) that have a single value per job, and (3) that
SHALL al ways be i npl enent ed.

The MANDATORY- GROUP macro specifies that this group is
MANDATORY. "
o= { jmlob 1 }

j mlobEntry OBJECT- TYPE

SYNTAX JmJobEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Basic per-job state and status information.

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

See Section 3.2 entitled ' The Job Tables'."
I NDEX { jntGeneral JobSet| ndex, j mlobl ndex }
.= { jmlobTable 1 }

JmJobEntry ::= SEQUENCE {
] mJobl ndex I nteger32 (1..2147483647),
] mobSt at e JmJobSt at eTC,
j mlobSt at eReasons1 JmJobSt at eReasons1TC,
] Munmber O | nt er veni ngJobs I nteger32 (-2..2147483647),
j mlobKCct et sPer CopyRequest ed I nteger32 (-2..2147483647),
] mobKCct et sProcessed I nteger32 (-2..2147483647),
j mlobl npr essi onsPer CopyRequest ed I nteger32 (-2..2147483647),
] mJobl npr essi onsConpl et ed I nteger32 (-2..2147483647),
J mobOwnner JmJobStri ngTC (Sl ZE(O. . 63))
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j mlobl ndex OBJECT- TYPE

SYNTAX I nteger32 (1..2147483647)
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"The sequential, nonatonically increasing identifier index for
the job generated by the server or device when that server or
devi ce accepted the job. This index value permts the
managenent application to access the other tables to obtain the
j ob-specific row entries.

See Section 3.2 entitled *The Job Tables and the O dest Active

and Newest Active |ndexes’.

See Section 3.5 entitled *Job Identification’.

See al so | nCGener al Newest Acti veJobl ndex for the | argest val ue of

j mlobl ndex.

See JmJobSubm ssi onl DTypeTC for a limt on the size of this

index if the agent represents it as an 8-digit deci mal nunber.”
::={ jmlobEntry 1}

j mlobSt ate OBJECT- TYPE

SYNTAX JmJobSt at eTC

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The current state of the job (pending, processing, conpleted,
etc.). Agents SHALL inplenent only those states which are
appropriate for the particular inplenentation. However,
managenent applications SHALL be prepared to receive all the
standard j ob states.

The final value for this object SHALL be one of: conpleted,
cancel ed, or aborted. The mininmumlength of tinme that the
agent SHALL nmaintain MB data for a job in the conpl eted,
cancel ed, or aborted state before renoving the job data from
the jmlobl DTabl e and j mlobTabl e is specified by the val ue of
t he j nGener al JobPer si stence object.”

DEFVAL { unknown } -- default is unknown

::={ jmlobEntry 2 }
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4550

4551 j mJobSt at eReasons1l OBJECT- TYPE

4552 SYNTAX JmJobSt at eReasons1TC

4553 MAX- ACCESS read-only

4554 STATUS current

4555 DESCRI PTI ON

4556 "Addi tional information about the job’s current state, i.e.,
4557 I nformati on that augnents the value of the job’s jmlobState
4558 obj ect.

4559

4560 | mpl enent ati on of any reason values is OPTI ONAL, but an agent
4561 SHOULD return any reason information available. These val ues
4562 MAY be used with any job state or states for which the reason
4563 makes sense. Since the Job State Reasons will be nore dynamc
4564 than the Job State, it is recommended that a job nonitoring
4565 application read this object every tine jmlobState is read.
4566 When the agent cannot provide a reason for the current state of
4567 the job, the value of the jmlobSt at eReasonsl object and

4568 j obSt at eReasonsN attri butes SHALL be O.

4569

4570 The jobSt at eReasonsN (N=2..4) attributes provide further

4571 addi tional information about the job’s current state.”

4572 DEFVAL { 0} -- NO reasons

4573 .= { jmlobEntry 3 }

4574

4575

4576

4577  j mNunber O | nt er veni ngJobs OBJECT- TYPE

4578 SYNTAX | nt eger 32 (-2..2147483647)

4579 MAX- ACCESS read-only

4580 STATUS current

4581 DESCRI PTI ON

4582 "The nunber of jobs that are expected to conpl ete processing
4583 before this job has conpl eted processing according to the
4584 I npl enmentation’s queuing algorithm if no other jobs were to be
4585 submtted. |In other words, this value is the job s queue
4586 position. The agent SHALL return a value of O for this

4587 attribute when the job is the next job to conplete processing
4588 (or has conpl eted processing)."

4589 DEFVAL { 0} -- default is no intervening jobs.

4590 .= { jmiobEntry 4 }
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j mlobKCct et sPer CopyRequest ed OBJECT- TYPE

SYNTAX I nteger32 (-2..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The total size in K (1024) octets of the docunent(s) being
requested to be processed in the job. The agent SHALL round
the actual nunber of octets up to the next highest K Thus O
octets is represented as '0', 1-1024 octets is represented as
"1', 1025-2048 is represented as '2', etc.

In conputing this value, the server/device SHALL NOT i ncl ude
the nultiplicative factors contributed by (1) the nunber of
docunent copies, and (2) the nunber of job copies, independent
of whether the device can process nultiple copies of the job or
docunent w thout making nultiple passes over the job or
docunent data and i ndependent of whether the output is collated
or not. Thus the server/device conputation is independent of
the inplenentation and indicates the size of the docunent(s)
measured in K octets independent of the nunber of copies.”

DEFVAL { -2} -- the default is unknown(-2)

.= { jmlobEntry 5 }

j mlobKCct et sProcessed OBJECT- TYPE

SYNTAX I nteger32 (-2..2147483647)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The total nunmber of octets processed by the server or device
measured in units of K (1024) octets so far. The agent SHALL
round the actual nunber of octets processed up to the next
hi gher K Thus O octets is represented as '0’, 1-1024 octets
Is represented as "1, 1025-2048 octets is '2', etc. For
printing devices, this value is the nunber interpreted by the
page description | anguage interpreter rather than what has been
mar ked on nedi a.

For inplenentations where nmultiple copies are produced by the
interpreter with only a single pass over the data, the final

val ue SHALL be equal to the value of the

j mlobKCct et sPer CopyRequest ed obj ect. For inplenentations where
mul ti ple copies are produced by the interpreter by processing
the data for each copy, the final value SHALL be a nmultiple of
the val ue of the j mlobKCct et sPer CopyRequest ed obj ect.

NOTE - See the inpressionsConpl et edCurrent Copy and

pagesConpl et edCurrent Copy attributes for attributes that are
reset on each docunent copy.
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4643 NOTE - The j mJobKCct et sProcessed object can be used with the
4644 j mlobKCct et sPer CopyRequest ed object to provide an indication of
4645 the relative progress of the job, provided that the

4646 mul tiplicative factor is taken into account for sone

4647 I npl ementations of nmultiple copies.”

4648 DEFVAL { 0} -- default is no octets processed.

4649 .= { jmiobEntry 6 }

4650

4651

4652 j mJobl npr essi onsPer CopyRequest ed OBJECT- TYPE

4653 SYNTAX I nteger32 (-2..2147483647)

4654 MAX- ACCESS read-only

4655 STATUS current

4656 DESCRI PTI ON

4657 "The total size in nunber of inpressions of the docunent(s)
4658 subm tted.

4659

4660 In conputing this value, the server/device SHALL NOT incl ude
4661 the nmultiplicative factors contributed by (1) the nunber of
4662 docunent copies, and (2) the nunber of job copies, independent
4663 of whether the device can process nultiple copies of the job or
4664 docunent w thout making nultiple passes over the job or

4665 docunent data and i ndependent of whether the output is collated
4666 or not. Thus the server/device conputation is independent of
4667 the inplenmentation and reflects the size of the docunent(s)
4668 measured in inpressions independent of the nunber of copies.
4669

4670 See the definition of the term’inpression’ in Section 2."
4671 DEFVAL { -2} -- default is unknown(-2)

4672 .= { jmlobEntry 7 }

4673

4674

4675 j mJobl npressi onsConpl et ed OBJECT- TYPE

4676 SYNTAX I nteger32 (-2..2147483647)

4677 MAX- ACCESS read-only

4678 STATUS current

4679 DESCRI PTI ON

4680 "The total nunber of inpressions conpleted for this job so far.
4681 For printing devices, the inpressions conpleted includes
4682 Interpreting, marking, and stacking the output. For other
4683 types of job services, the nunber of inpressions conpleted
4684 i ncl udes the nunber of inpressions processed.

4685

4686 NOTE - See the inpressionsConpl et edCurrent Copy and

4687 pagesConpl et edCurrent Copy attributes for attributes that are
4688 reset on each docunent copy.

4689

4690 NOTE - The j mJobl npressi onsConpl et ed obj ect can be used with
4691 t he j mJobl npr essi onsPer CopyRequest ed obj ect to provide an
4692 i ndi cation of the relative progress of the job, provided that
4693 the nultiplicative factor is taken into account for sone
4694 I npl enmentations of multiple copies.
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See the definition of the term’inpression’ in Section 2 and
the counting exanple in Section 3.4 entitled *Mnitoring Job
Progress’."

DEFVAL { 0} -- default is no octets

.= { jmiobEntry 8 }

j mlobOmer OBJECT- TYPE

SYNTAX JmiobStri ngTC (Sl ZE(O. . 63))

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The coded character set nane of the user that submtted the
job. The nethod of assigning this user nane will be system
and/or site specific but the method MJUST ensure that the nane
IS unique to the network that is visible to the client and
target device.

Thi s val ue SHOULD be the nost aut henticated nane of the user
subm tting the job.

See the OBJECT conpliance macro for the m ni mum maxi num | ength
required for conformance."”

DEFVAL { ""H} -- default is enpty string

::={ jmiobEntry 9 }
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-- The Attribute G oup ( MANDATCRY)

-- The jmAttri buteGoup consists entirely of the jmAttri buteTabl e.

-- Inplenentation of the objects in this group i s MANDATORY

-- See Section 3.1 entitled ' Conformance Considerations’.

-- An agent SHALL inplenent any attribute if (1) the server or device
-- supports the functionality represented by the attribute and (2) the
-- information is available to the agent.

jmAttri bute OBJECT IDENTIFIER ::= { jobnonM BObjects 4 }

jmAttri buteTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF JmAttri buteEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The jmAttri buteTabl e SHALL contain attributes of the job and
docunent (s) for each job in a job set. |Instead of allocating

distinct objects for each attribute, each attribute is
represented as a separate row in the jmAttri buteTabl e.

The MANDATORY- GROUP macro specifies that this group is

MANDATORY. An agent SHALL inplenent any attribute if (1) the

server or device supports the functionality represented by the

attribute and (2) the information is available to the agent. "
o= { jmAttribute 1 }
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4758 jmAttributeEntry OBJECT- TYPE

4759 SYNTAX JmAttributeEntry

4760 MAX- ACCESS not - accessi bl e

4761 STATUS current

4762 DESCRI PTI ON

4763 "Attributes representing information about the job and

4764 docunent (s) or resources required and/ or consuned.

4765

4766 Each entry in the jmAttri buteTable is a per-job entry wth an
4767 extra index for each type of attribute (jmAttri buteTypel ndex)
4768 that a job can have and an additional i ndex

4769 (jmAttri butel nstancel ndex) for those attributes that can have
4770 mul tiple instances per job. The jmAttri buteTypel ndex obj ect
4771 SHALL contain an enumtype that indicates the type of attribute
4772 (see the JmAttri buteTypeTC textual -convention). The val ue of
4773 the attribute SHALL be represented in either the

4774 j MAttri but eVal ueAsl nteger or jmAttri buteVal ueAsCctets objects,
4775 and/or both, as specified in the JmAttri buteTypeTC textual -
4776 conventi on.

4777

4778 The agent SHALL create rows in the jmAttri buteTable as the
4779 server or device is able to discover the attributes either from
4780 the job subm ssion protocol itself or fromthe docunent PDL.
4781 As the docunents are interpreted, the interpreter MAY di scover
4782 additional attributes and so the agent adds additional rows to
4783 this table. As the attributes that represent resources are
4784 actual ly consuned, the usage counter contained in the

4785 j MAttri but eVal ueAsl nt eger object is increnmented according to
4786 the units indicated in the description of the JmAttri buteTypeTC
4787 enum

4788

4789 The agent SHALL naintain each rowin the jmAttri buteTable for
4790 at least the mnimumtine after a job conpletes as specified by
4791 t he jnGeneral Attri but ePersi stence obj ect.

4792

4793 Zero or nore entries SHALL exist in this table for each job in
4794 a job set.

4795

4796 See Section 3.3 entitled "The Attri bute Mechanism for a

4797 description of the jmAttri buteTable."

4798 | NDEX { j nCGeneral JobSet | ndex, jmlobl ndex, jmAttri buteTypel ndex,
4799 j MAttri butel nstancel ndex }

4800 o= { jmAttri buteTable 1 }

4801

4802 JmAttributeEntry ::= SEQUENCE ({

4803 j MAttri but eTypel ndex JmAt tri but eTypeTC,

4804 ] MAttri but el nst ancel ndex I nteger32 (1..32767),

4805 ] MAt tri but eVal ueAsl nt eger I nteger32 (-2..2147483647),
4806 j MAttri but eVal ueAsCct et s OCTET STRI NE SI ZE(O. . 63))
4807 '}
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4808

4809 jmAttri but eTypel ndex OBJECT- TYPE

4810 SYNTAX JmAttri buteTypeTC

4811 MAX- ACCESS not - accessi bl e

4812 STATUS current

4813 DESCRI PTI ON

4814 "The type of attribute that this row entry represents.

4815

4816 The type MAY identify information about the job or docunent(s)
4817 or MAY identify a resource required to process the job before
4818 the job start processing and/or consuned by the job as the job
4819 IS processed.

4820

4821 Exanpl es of job attributes (i.e., apply to the job as a whol e)
4822 that have only one instance per job include:

4823 j obCopi esRequest ed(90), docunent Copi esRequest ed(92),

4824 j obCopi esConpl et ed(91), docunent Copi esConpl eted(93), while
4825 exanples of job attributes that may have nore than one instance
4826 per job include: docunentFornatl|ndex(37), and

4827 docunent For mat ( 38) .

4828

4829 Exanpl es of docunent attributes (one instance per docunent)
4830 i nclude: fileName(34), and docunent Name( 35).

4831

4832 Exanpl es of required and consunmed resource attributes include:
4833 pagesRequest ed(130), nedi unRequested(170), pagesConpleted(131),
4834 and nmedi unConsuned(171), respectively."

4835 o= { jmAttributeEntry 1 }

4836

4837

4838

4839 jmAttri butel nstancel ndex OBJECT- TYPE

4840 SYNTAX I nteger32 (1..32767)

4841 MAX- ACCESS not - accessi bl e

4842 STATUS current

4843 DESCRI PTI ON

4844 "A running 16-bit index of the attributes of the sane type for
4845 each job. For those attributes with only a single instance per
4846 job, this index value SHALL be 1. For those attributes that
4847 are a single value per docunent, the index value SHALL be the
4848 docunent nunber, starting with 1 for the first docunent in the
4849 job. Jobs with only a single docunent SHALL use the index
4850 value of 1. For those attributes that can have nmultiple val ues
4851 per job or per docunment, such as docunent Format | ndex(37) or
4852 docunent Format (38), the index SHALL be a running index for the
4853 job as a whole, starting at 1."

4854 o= { jmAttributeEntry 2 }
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4855

4856 jmAttri but eVal ueAsl nt eger OBJECT- TYPE

4857 SYNTAX | nt eger 32 (-2..2147483647)

4858 MAX- ACCESS read-only

4859 STATUS current

4860 DESCRI PTI ON

4861 "The integer value of the attribute. The value of the

4862 attribute SHALL be represented as an integer if the enum

4863 description in the JmAttri buteTypeTC textual -convention

4864 definition has the tag: ' I NTEGER .

4865

4866 Dependi ng on the enumdefinition, this object value MAY be an
4867 I nteger, a counter, an index, or an enum depending on the
4868 j MAttri but eTypel ndex value. The units of this value are

4869 specified in the enum descri ption.

4870

4871 For those attributes that are accunul ati ng job consunption as
4872 the job is processed as specified in the JmAttri buteTypeTC
4873 t ext ual - conventi on, SHALL contain the final value after the job
4874 conpl etes processing, i.e., this value SHALL indicate the total
4875 usage of this resource nmade by the job.

4876

4877 A nmonitoring application is able to copy this value to a

4878 suitable |l onger termstorage for |later processing as part of an
4879 accounting system

4880

4881 Since the agent MAY add attributes representing resources to
4882 this table while the job is waiting to be processed or being
4883 processed, which can be a long tine before any of the resources
4884 are actually used, the agent SHALL set the value of the

4885 j MAttri but eVal ueAsl nteger object to O for resources that the
4886 j ob has not yet consuned.

4887

4888 Attributes for which the concept of an integer value is

4889 nmeani ngl ess, such as fileNane(34), jobNane, and

4890 processi ngMessage, do not have the 'INTEGER ' tag in the

4891 JmAttri but eTypeTC definition and so an agent SHALL al ways

4892 return a value of "-1" to indicate "other’ for the value of the
4893 j MAtt ri but eVal ueAsl nt eger object for these attributes.

4894

4895 For attributes which do have the "INTEGER ' tag in the

4896 JmAttri but eTypeTC definition, if the integer value is not (yet)
4897 known, the agent either (1) SHALL not materialize the rowin
4898 the jmAttri buteTable until the value is known or (2) SHALL
4899 return a '-2' to represent an ’'unknown’ counting integer val ue,
4900 a0 to represent an 'unknown’ index value, and a "2 to

4901 represent an 'unknown(2)' enum val ue."

4902 DEFVAL - -- default value is unknown(-2)

4903 o= { jmAttributeEntry 3 }
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4904

4905 jmAttri buteVal ueAsCctets OBIJECT- TYPE

4906 SYNTAX OCTET STRI NE Sl ZE( 0. . 63))

4907 MAX- ACCESS read-only

4908 STATUS current

4909 DESCRI PTI ON

4910 "The octet string value of the attribute. The value of the
4911 attribute SHALL be represented as an OCTET STRING if the enum
4912 description in the JmAttri buteTypeTC textual -convention

4913 definition has the tag: ' OCTETS:'.

4914

4915 Dependi ng on the enumdefinition, this object value MAY be a
4916 coded character set string (text), such as 'JnUUTF8Stri ngTC , or
4917 a binary octet string, such as ' DateAndTine’ .

4918

4919 Attributes for which the concept of an octet string value is
4920 meani ngl ess, such as pagesConpl eted, do not have the tag

4921 "OCTETS:” in the JmAttributeTypeTC definition and so the agent
4922 SHALL always return a zero length string for the value of the
4923 j mAttri but eVal ueAsCct et s obj ect.

4924

4925 For attributes which do have the 'OCTETS:’ tag in the

4926 JmAttri buteTypeTC definition, if the OCTET STRI NG val ue i s not
4927 (yet) known, the agent either SHALL NOT naterialize the rowin
4928 the jmAttri buteTable until the value is known or SHALL return a
4929 zero-length string."

4930 DEFVAL { ""H} -- enpty string

4931 o= { jmAttributeEntry 4 }
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4932

4933

4934 -- The Mrror Attribute Goup (OPTI ONAL)

4935

4936 -- The jmMrrorAttrGoup consists entirely of the jnmMrrorAttrTable.
4937 - -

4938 -- Inplenentation of the objects in this group i s OPTI ONAL

4939 -- See Section 3.1 entitled ' Confornmance Considerations’.

4940 -- The jmMrrorAttrTabl e conpl enents the MANDATORY | mAttri but eTabl e.
4941 - -

4942 -- The jmMrrorAttrTabl e provides access to all of the attributes that
4943 -- an inplenentation supports, sorted by attribute type (traditiona
4944 -- SNVMP M B access), rather than being sorted by job set and job i ndex
4945 -- (nodern object-oriented access) as in the anal ogous

4946 -- JmAttri buteTabl e.

4947

4948 jnMrrorAttr OBJECT IDENTIFIER ::= { jobnonM BObjects 5 }

4949

4950 jnmMrrorAttrTable OBJECT- TYPE

4951 SYNTAX SEQUENCE OF JnM rrorAttrEntry

4952 MAX- ACCESS not - accessi bl e

4953 STATUS current

4954 DESCRI PTI ON

4955 "The jmMrrorAttrTable is an OPTI ONAL tabl e which provides
4956 Identical attributes to the jmAttri buteTable but wth a
4957 different index structure. See JjmAttributeTable for further
4958 details.

4959

4960 See Section 3.3 entitled 'The Attri bute Mechanism for a
4961 description of the jnMrrorAttrTable.”

4962 o= { JjmMrrorAttr 1}

4963

4964

4965

Ber gman, Hastings, |saacson, Lew s I nf or mat i onal [ Page 119]



| NTERNET- DRAFT Job Monitoring MB, V2.0 February 20, 1999 |

4966 jnmMrrorAttrEntry OBJECT- TYPE

4967 SYNTAX JnrM rrorAttrEntry

4968 MAX- ACCESS not - accessi bl e

4969 STATUS current

4970 DESCRI PTI ON

4971 "The attributes that represent information about each job and
4972 docunents or resources required and/ or consuned.

4973

4974 Each entry in jnMrrorAttrTable is a per-attribute entry with a
4975 primary index for each type of attribute jnMrrorAttrTypel ndex)
4976 that a job can have and secondary indices which specify |ob set
4977 () mobSet I ndex), job instance (j mJobl ndex), and attribute
4978 I nstance (jnmMrrorAttrlnstancel ndex).

4979

4980 An agent which inplenents the jmMrrorAttrTable SHALL create
4981 and maintain a rowin the jnMrrorAttrTable for each

4982 corresponding row in the jmAttri buteTable.”

4983 INDEX { jmM rrorAttrTypel ndex, | nteneral JobSetl ndex, | mlobl ndex,
4984 JmMrrorAttrlnstancel ndex }

4985 c:={ JjmMrrorAttrTable 1 }

4986

4987 JnmMrrorAttrEntry ::= SEQUENCE {

4988 JjmMrrorAttr Typel ndex JmAttri but eTypeTC,

4989 JjmMrrorAttrlnstancel ndex I nteger32 (1..32767),

4990 JmM rrorAttrVal ueAsl nt eger I nteger32 (-2..2147483647),
4991 JjmMrrorAttrVal ueAsCctets OCTET STRINE SI ZE(O. . 63))
4992 }

4993

4994 jnmMrrorAttrTypel ndex OBJECT- TYPE

4995 SYNTAX JmAttri buteTypeTC

4996 MAX- ACCESS not - accessi bl e

4997 STATUS current

4998 DESCRI PTI ON

4999 "The type of attribute that this row entry represents.

5000

5001 See jmAttri buteTypelndex in jmAttri buteTable for conplete
5002 description.”

5003 c:={ JjmMrrorAttrEntry 1 }

5004

5005 jmMrrorAttrlnstancel ndex OBJECT- TYPE

5006 SYNTAX I nteger32 (1..32767)

5007 MAX- ACCESS not - accessi bl e

5008 STATUS current

5009 DESCRI PTI ON

5010 "The I nstance of attribute that this row entry represents.
5011

5012 See jmAttri butelnstancelndex in jmAttri buteTable for conpl ete
5013 description.”

5014 c:={ JjmMrrorAttrEntry 2 }

5015
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5016

5017 jnmMrrorAttrVal ueAsl nt eger OBJECT- TYPE

5018 SYNTAX I nteger32 (-2..2147483647)

5019 MAX- ACCESS read-only

5020 STATUS current

5021 DESCRI PTI ON

5022 "The 1 nteger value of the attribute.

5023

5024 See jmAttri buteVal ueAsinteger in jmAttri buteTable for conplete
5025 description.™

5026 DEFVAL { -2} -- default value is unknown(-2)
5027 c:={ JjmMrrorAttrEntry 3 }

5028

5029 jmMrrorAttrVal ueAsCctets OBIJECT- TYPE

5030 SYNTAX OCTET STRINE SI ZE(O. . 63))

5031 MAX- ACCESS read-only

5032 STATUS current

5033 DESCRI PTI ON

5034 "The octet string value of the attribute.

5035

5036 See jmAttributeVal ueAsCctets in jmAttri buteTable for conplete
5037 description.”

5038 DEFVAL { ""H} -- enpty string

5039 c:={ JjmMrrorAttrEntry 4 }
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The System G oup ( MANDATORY)

(This group was added in version 1.3 of this MB).

The jmMrrorAttrGoup consists entirely of objects that sunmari ze

-- the inplenentation of this MB on a system

j mBystem OBJECT I DENTIFIER ::= { jobnonM BObj ects 6 }

j mByst enVer si onStri ng OBJECT- TYPE

j mByst enOpt i onSupport OBJECT- TYPE

SYNTAX JNMJTE8St ri ngTC

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The m nor and m nor version of this MB inplenented by this
system

The format of the string SHALL be the ASCI| nmmj or version
nunber followed by an ASCII PERICOD (.), followed by the ASC I
m nor version nunber, i.e., '1.3 for this version."

DEFVAL { " 312E33'H } -- version 1.3

.= { Jnbystem1 }

SYNTAX | NTEGER( 0. . 2147483647) -- biggest int 2**31 - 1
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The options of the MB specification that this inplenentation
supports specified as a bit nmask.

The current set of values (which may be extended in the future)
I's given bel ow

1: jmMrrorAttr G oup -- 2**0 OPTI ONAL

Exanple: An inplenentation supporting the jnMrrorAttr G oup
woul d return an integer value of { 1 }.

This object hel ps a managenent application determ ne which MB
options are supported in this system"”
DEFVAL { 0} -- no options are required
.= { Jnbystem 2 }
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j mBystemAttrl nt eger Support OBJECT- TYPE
SYNTAX OCTET STRING (SI ZE (0..63))

MAX-

ACCESS read-only

STATUS current

DESCRI PTI ON

"A bit array indicating which attributes of the MB this
| npl enmentation supports wth neani ngful integer val ues.

The value of this object is a sparse bit array in which bit n
Is alif attribute nis supported with the

] MAttri but eVal ueAsl nt eger object wth neani ngful val ues, where
nis the value of the enunerated attribute type in the

JmAttri buteTypeTC used in jmAttri buteTypel ndex (and the
JjmMrrorAttrTypelndex if the jnMrrorAttrTable is inplenented).
Bit n MJST be 0 (or beyond the end of the returned bit array),
If attribute n is not supported or is always returned wth a ’-
1’ (other) or '-2' (unknown) val ue.

The high order bit of the first octet in this octet string
corresponds to an attribute type of 0 (reserved), 1.e., the bit
string uses the Big Endi an nunbering convention. Conpare with
the BITS data type in SMv2 [SMv2-SM] which has the sane
format but requires contiguous enunerated bits. Trailing
octets in the octet string that contain only zero bits MJST NOT
be returned.

Note: private attributes cannot be represented in this bit
array because their enumvalues are in the range 2**30 to
2**31-1. See section 3.3.8.

Exanpl e: An inplenentation supporting the attributes:
] obSt at eReasons2(3), | obStat eReasons3(4), and j obNane(23)
woul d return a one-octet string value of { "18 H}, since
J obNanme is an octet string value, not an integer val ue.

Thi s object hel ps a managenent applicati on determ ne which
attributes with neaningful iInteger val ues MAY be present on
Jjobs in this system"”

DEFVAL { ""H} -- no attributes are required

{ jnBbystem 3 }
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5127

5128 jnBystemAttrCct et sSupport OBJECT- TYPE

5129 SYNTAX OCTET STRING (SIZE (0..63))

5130 MAX- ACCESS read-only

5131 STATUS current

5132 DESCRI PTI ON

5133 "A bit array indicating which attributes of the MB this

5134 | npl enentation supports wth neani ngful octet string val ues.
5135

5136 The format and semantics of this object is the sane as

5137 ] nBystemAttri nt eger Support, except that bit n indicates that
5138 attribute n supports the jmAttri buteVal ueAsCctets object wth
5139 nmeani ngful val ues, i1 nstead of the jmAttri buteVal ueAsl nt eger
5140 object. Bit n MJST be 0 (or beyond the end of the returned bit
5141 array), I1f attribute nis not supported or is always returned
5142 as a zero-length octet string val ue.

5143

5144 If an inplenentation supports both jmAttri buteVal ueAsl nt eger
5145 and j mAttri buteVal ueAsCctets wth neani ngful val ues for

5146 attribute n, bit n MIST appear in both bit array objects with a
5147 1 val ue.

5148

5149 Exanpl e: An inplenentation supporting the attributes:

5150 ] obSt at eReasons2(3), | obStat eReasons3(4), and j obNane(23)

5151 woul d return a three-octet string value of { 000001’ H }, since
5152 ] obSt at eReasons2 and | obSt at eReasons3 are | nteger val ues, not
5153 octet string val ues.

5154

5155 Thi s object hel ps a managenent applicati on determ ne which
5156 attributes with neaningful octet string values MAY be present
5157 on jobs in this system"”

5158 DEFVAL { ""H} -- no attributes are required
5159 .= { jnBystem 4 }

5160
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j mBystemAttr Mul ti RowSupport OBJECT- TYPE

SYNTAX OCTET STRING (SIZE (0..63))

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A bit array indicating which MILTI-ROVNattributes of the MB
this i nplenentation supports wth nultiple integer val ues
and/or nultiple octet string val ues.

The fornmat of this object is the sane as the

] nBystemAttrl nt eger Support and | nBystemAttr Cct et sSupport
objects. Bit n MIJST be 1, if attribute n is actually supported
with nore than one I nteger and/or nore than one octet string
value. Bit n MIJST be 0 (or beyond the end of the returned bit
array), If attribute n is not supported, is always returned as
a single integer value, or as a single octet string value. For
every bit nthat isalinthis bit array, there MIJST be a
corresponding 1 for bit nin either jnBystemAttrlnteger Support,
] mBystemAttr Cct et sSupport, or both.

Exanpl e: Consider an inplenentation supporting:
(a) the jobStateReasons2(3), jJobStateReasons3(4) SING.E-ROW
I nteger attributes
(b) the jobNane(23) SINGE-ROWNoctet string attribute
(c) nore than one Integer value for the nedi unRequested(170)
and nedi unConsuned(171) MJULTI-ROWN attri butes AND
(d) nore than one octet string value for the fil eNane(34),
docunent Nane(35), and nedi unConsuned(171) MJLTI-ROW attri butes
(e) no octet string values for nedi unRequested(170).
Such an i nplenentation woul d return:
] nBystemAttrl nt eger Support 22 octets:
{ 18000000 00000000 00000000 00000000 00000000 0030'H }
j mBystemAttr Cct et sSupport 22 octets:
{ ' 00000100 30000000 00000000 00000000 00000000 0010'H }
j mBystemAttr Mul t1 RowSupport 22 octets:
{ ' 00000000 30000000 00000000 00000000 00000000 0030'H }

Exanpl e: Consider an inplenentation that supports the
fileNane(34) MILTI-ROWNattri bute, but does not support nore

t han one docunent per job. Such an inplenentati on woul d NOT
return a 1 bit for bit 34 in jnBystemAttr Mul ti RowSupport, since
such an i npl enentation woul d never return nore than one
fileNane value for a job. It would return a zero-Ilength
string, since it never returns nore than one val ue.

Thi s obj ect hel ps a nanagenent application determ ne which
attributes may return nore than one integer value or nore than
one octet string value on jobs in this system"”
DEFVAL { ""H} -- no attributes are required
.= { jnBystem5 }
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-- Notifications and Trapping
-- Reserved for the future

j obmonM BNot i fications OBJECT IDENTIFIER ::= { jobnonMB 2 }

-- Conformance | nfornmation

j MM BConf or mance OBJECT IDENTIFIER ::= { jobnonMB 3 }

-- conpliance statenents
j mM BConpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"The conpliance statenent for agents that inplenent the
job nmonitoring MB."
MODULE -- this nodul e
MANDATORY- GROUPS {
] mGener al G oup, j mJobl DG oup, jmlobG oup, jmAttributeG oup,
j mByst enty oup }

GROUP jmMrrorAttr G oup

DESCRI PTI ON
"The mrror attribute group (sorted by attribute type).
I npl enentation of this group is OPTI ONAL.

An agent that inplenments the jmMrrorAttrTable SHALL create and
maintain for the sane tine arowin the jmMrrorAttrTable for
each corresponding row in the jmAttri buteTable.”

OBJECT | nteener al JobSet Nane

SYNTAX  JnUTF8Stri ngTC (Sl ZE(O. . 8))

DESCRI PTI ON
"Only 8 octets maxi num string | ength NEED be supported by the
agent . "

OBJECT j mlobOmner

SYNTAX  JmlobStringTC (SI ZE(O. . 16))

DESCRI PTI ON
"Only 16 octets maxinumstring | ength NEED be supported by the
agent . "

-- There are no CONDI Tl ONALLY MANDATORY e+—OPH-ONAL—gr oups. |
::={ jmM BConformance 1 }
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5261 | mM BG oups OBJECT IDENTIFIER ::= { jnM BConformance 2 }
5262

5263 jnmGeneral G oup OBJECT- GROUP

5264 OBJECTS {

5265 ] mGener al Nunmber O Act i veJobs, ] mGener al A dest Acti veJobl ndex,
5266 ] mGener al Newest Acti veJobl ndex, | neneral JobPer si st ence,
5267 j mGener al Attri but ePersi stence, | nGeneral JobSet Nane}
5268 STATUS current

5269 DESCRI PTI ON

5270 "The general group."

5271 = { jmMMBGoups 1}

5272

5273

5274

5275 j mlobl DG oup OBJECT- GROUP

5276 OBJECTS {

5277 j mlobl DJobSet | ndex, j mJobl DJobl ndex }

5278 STATUS current

5279 DESCRI PTI ON

5280 "The job 1D group.™

5281 :={ jmMM BG oups 2}

5282

5283

5284

5285 j mlobG oup OBJECT- GROUP

5286 OBJECTS {

5287 j mlobState, j mlobStat eReasonsl, jnmNunber O I nt erveni ngJobs,
5288 j mlobKCct et sPer CopyRequest ed, j mJobKCct et sProcessed,
5289 j mlobl nmpr essi onsPer CopyRequest ed, j mJobl npressi onsConpl et ed,
5290 j mlobOmer }

5291 STATUS current

5292 DESCRI PTI ON

5293 "The job group.”

5294 2= { jmM BG oups 3 }

5295

5296

5297

5298 jmAttributeG oup OBJECT- GROUP

5299 OBJECTS {

5300 j MAttri but eVal ueAsi nteger, jmAttri buteVal ueAsCctets }
5301 STATUS current

5302 DESCRI PTI ON

5303 "The attribute group.”

5304 o= { jmMM BGoups 4 }

5305

5306
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jmMrrorAttr G oup OBJECT- GROUP
OBJECTS {
JjmMrrorAttrVal ueAsl nteger, jnMrrorAttrVal ueAsCctets }
STATUS current
DESCRI PTI ON
"The mrror attribute group (sorted by attribute type).
| mpl enentation of this group is OPTI ONAL.

An agent which inplenents the jmMrrorAttrTable SHALL create
and maintain for the sane tine arowin the jmMrrorAttrTable
for each corresponding rowin the jmAttri buteTable.”

o= { MM B&Goups 5 }

j nByst enta oup OBJECT- GROUP

OBJECTS {
] nByst enVer si onString, jnBystenOpti onSupport,
| nBystemAttr I nt eger Support,
| nBystemAt t r Cct et sSupport,
| nBystemAttr Mul ti RowSupport }

STATUS current

DESCRI PTI ON
"The system group.”

.= { MM BG oups 6 }

END
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5 Appendix A - Inplenenting the Job Life Cycle

The job object has well-defined states and client operations that

affect the transition between the job states. Internal server and
device actions also affect the transitions of the job between the job
states. These states and transitions are referred to as the job’s /ife
cycl e.

Not all inplenentations of job subm ssion protocols have all of the
states of the job nodel specified here. The job nodel specified here
Is intended to be a superset of nost inplenentations. It is the

pur pose of the agent to map the particular inplenmentation’s job life
cycle onto the one specified here. The agent MAY onmt any states not

I npl emented. Only the processing and conpleted states are required to
be i npl emrented by an agent. However, a conform ng managenent
application SHALL be prepared to accept any of the states in the job
life cycle specified here, so that the managenent application can

I nteroperate with any conform ng agent.

The job states are intended to be user visible. The agent SHALL nake
these states visible in the MB, but only for the subset of job states
that the inplenentation has. Sone inplenentati ons MAY need to have
sub-states of these user-visible states. The jmlobStateReasonsl obj ect
and the jobStateReasonsN (N=2..4) attributes can be used to represent
the sub-states of the jobs.

Job states are intended to last a user-visible Iength of tine in nost
I npl enment ati ons. However, sone jobs may pass through sone states in
zero time in sonme situations and/or in sone inplenentations.

The job nodel does not specify how accounting and auditing is

I npl enment ed, except to assune that accounting and auditing | ogs are
separate fromthe job life cycle and |last |onger than job entries in
the MB. Jobs in the conpl eted, aborted, or canceled states are not

| ogs, since jobs in these states are accessible via SNVP protocol
operations and SHALL be renoved fromthe Job Mnitoring MB tables
after a site-settable or inplenmentation-defined period of tinme. An
accounting application MAY copy accounting information increnentally to
an accounting log as a job processes, or MAY be copied while the job is
I n the cancel ed, aborted, or conpleted states, depending on

I mpl ementation. The sane is true for auditing | ogs.

The jmlobSt at e obj ect specifies the standard job states. The nornal

job state transitions are shown in the state transition di agram
presented in Table 1.
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5374

5375 6 APPENDI X B - Support of Job Subm ssion Protocols

5376 A conpani on PWG docunent, entitled "Job Subm ssion Protocol Mpping

5377 Recommendations for the Job Monitoring MB" [protomap] contains the

5378 recommended usage of each of the objects and attributes in this MB

5379 with a nunber of job subm ssion protocols. |In particular, which job
5380 subm ssion ID format should be used is indicated for each job

5381 subm ssion protocol.

5382 Sone job subm ssion protocols have support for the client to specify a
5383 job submission ID. A second approach is to enhance the docunent fornmat
5384 to enbed the job subm ssion ID in the docunent data. This second

5385 approach is independent of the job subm ssion protocol. This appendi X
5386 |lists sone exanples of these approaches.

5387 Sone PJL inplenmentations wap a banner page as a PJL job around a job
5388 submtted by a client. |If this results in nmultiple job subm ssion IDs,
5389 the agent SHALL create multiple jmloblDEntry rows in the jmlobl DTabl e
5390 that each point to the sane job entry in the job tables. See the

5391 specification of the jmlobl DEntry.
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Intell ectual property or other rights that mght be clained to pertain
to the inplenentation or use of the technol ogy described in this
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docunent or the extent to which any |icense under such rights m ght or
m ght not be available; neither does it represent that it has nmade any
effort to identify any such rights. Infornmation on the IETF s
procedures with respect to rights in standards-track and standards-

rel ated docunentation can be found in BCP-11[BCP-11]. Copies of clains
of rights nade avail able for publication and any assurances of |icenses
to be made available, or the result of an attenpt nade to obtain a
general license or permssion for the use of such proprietary rights by
| npl ementers or users of this specification can be obtained fromthe

| ETF Secretari at.

The I ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary rights
whi ch may cover technol ogy that nay be required to practice this
standard. Please address the information to the | ETF Executive
Director.

Copyright (C) The Internet Society (1999). Al Ri ghts Reserved.

This docunent and translations of it may be copied and furnished to
others, and derivative works that conment on or otherw se explain it or
assist inits inplenentation nay be prepared, copied, published and
distributed, in whole or in part, without restriction of any Kkind,

provi ded that the above copyright notice and this paragraph are

I ncl uded on all such copies and derivative works. However, this
docunent itself nmay not be nodified in any way, such as by renoving the
copyright notice or references to the Internet Society or other

I nternet organi zations, except as needed for the purpose of devel opi ng
I nternet standards in which case the procedures for copyrights defined
In the Internet Standards process nust be followed, or as required to
translate it into | anguages other than Engli sh

The limted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS I'S" basis and THE I NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG BUT
NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORVATI ON HEREI N W LL
NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF MERCHANTABI LI TY OR
FI TNESS FOR A PARTI CULAR PURPCSE.
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10 Change Hi story

This section sumuarizes the changes in each version after version 1.0
I n reverse chronol ogi cal order

10. 1Changes to produce version 2.0, dated February 20, 1999

The foll owi ng changes were made to version 1.2, dated October 2, 1998
to make version 2.0, dated February 20, 1999:

1. Added the Mrror table.
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2. Moved the JmJobSubm ssi onl DTypeTC, JmJobSt at eReasons1TC,
JmJobSt at eReasons2TC, JmJobSt at eReasons3TC, and JmJobSt at eReasons4TC
assi gnnents out of the MB and into the Introduction.

3. Added t he MANDATORY j nSystenaroup that contains the
] nByst enVersi onString, JnBystenOptionSupport,
| nBystemAt tr I nt eger Support, | nSystemAttr Cct et sSupport, and
] nbystemAt t r Mul t 1| RowSupport obj ects.

4. Changed the version nunber to 2.0, since a MANDATCORY tabl e was
added.

10. 2Changes to produce version 1.2, dated Cctober 2, 1998

The follow ng changes were made to version 1.1, dated Cctober 1, 1998
to make version 1.2, dated October 2, 1998:

1. Renoved all REFERENCE cl auses since they referred to sections in the
specification that were not in the MB.

2. Moved the definitions of the attributes fromthe TC to a new section
3.3.8 as requested by the | ESG

3. Renoved the attributes fromthe Table of Contents
4. Added the data types as ASN.1 comments after each attribute enum

5. Changed a nunber of occurrences of "SHALL" to "is" when they were
just definitions, rather than confornmance requirenents.

10. 3Changes to produce version 1.1, dated Cctober 1, 1998

The follow ng changes were nmade to version 1.0, dated February 3, 1998
to make version 1.1, dated October 1, 1998:

1. darified sections 3.3.3 and 3.3.7 so that the DEFVAL of 0O for index
attributes is different fromthe DEFVAL for
j MAtt ri but eVal ueAsl nteger which is -2.

2. Carified the relationships of the values of the
JmJobCol | ati onTypeTC with the I PP "nul ti pl e-docunent - handl i ng"
attribute.

3. Jarified that the val ues of the nedi unRequested(170) and

medi unConsuned(171) attributes may be any of the IPP 'nedia’ val ues
whi ch are nedi a nanes, nedia size nanes, and input tray nanes.
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registration in

1998: nedi unTypeConsuned(174) and nedi unti zeConsuned(175) .

5. Changed "insure" to "ensure’.

6. Correct an incorrect
fromjmlobTable to jmAttri buteTabl e.

Ber gnman,

Hast i ngs,

| saacson,

Lewi s
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11 | NDEX

Thi s index includes the textual conventions, the objects, and the
attributes. Textual conventions all start with the prefix: "JM and
end with the suffix: "TC'. Objects all starts with the prefix: "jni

foll owed by the group nane. Attributes are identified with enuns, and
so start with any [ower case |etter and have no special prefix.

col or ant Consuned, 43

col orant Request ed, 42

devi ceNaneRequest ed, 32
docunent Copi esConpl et ed, 37
docunent Copi esRequest ed, 37
docunent Format, 34
docunent For mat | ndex, 33

docunent Nane, 33

fileNane, 33

finishing, 36

full Col orl npressi onsConpl et ed, 39
hi ghl i ght Col or | npr essi onsConpl et ed, 40
i mpr essi onsConpl et edCur r ent Copy, 39
I mpressionslnterpreted, 39

i mpr essi onsSent ToDevi ce, 39

I mpr essi onsSpool ed, 39

j mAttri but el nst ancel ndex, 116

j MAttri but eTypel ndex, 116

JmAttri buteTypeTC, 85

j mAttri but evVal ueAsl nt eger, 117

j mAttri but eVal ueAsCctets, 118
JnBool eanTC, 75

JnFi ni shingTC, 73

j mGeneral Attri but ePersi stence, 103
j mGener al JobPer si st ence, 103

j mGener al JobSet | ndex, 101

j mGener al JobSet Nanme, 104

j mGener al Newest Acti veJobl ndex, 102
j mGener al Nunber Of Acti veJobs, 101

j mGener al A dest Acti veJobl ndex, 102
JmJobCol | ati onTypeTC, 77

j mlobl DJobl ndex, 107

j mlobl DJobSet | ndex, 107

j mlobl npr essi onsConpl et ed, 112

j mlobl nmpr essi onsPer CopyRequest ed, 112
j mlobl ndex, 109

j mlobKCct et sPer CopyRequest ed, 111
j mlobKCct et sProcessed, 111

j mlobOmer, 113
JmlobSer vi ceTypesTC, 89
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JmJobSour cePl at f or mMlypeTC, 72
j mobState, 109

j mobSt at eReasons1, 110
JmJobSt at eReasons1TC, 90
JmJobSt at eReasons2TC, 94
JmJobSt at eReasons3TC, 98
JmJobSt at eReasons4TC, 98
JmJobSt at eTC, 82
JmJobStringTC, 71

j mlobSubm ssionl D, 106
JmJobSubm ssi onl DTypeTC, 77
Jmvedi umlypeTC, 75
jmMrrorAttrinstancel ndex, 120
jmM rrorAttrTypel ndex, 120
JjmM rrorAttrVal ueAsl nteger, 121
jmMrrorAttrVal ueAsCctets, 121
JmNat ur al LanguageTagTC, 71

j Munber O | nt er veni ngJobs, 110
JnPrinterResol uti onTC, 74
JnPrintQualityTC, 74

j mBystemAttrl nt eger Support, 123
j mBystemAttr Mul ti RowSupport, 125
j mBystemAt tr Cct et sSupport, 124
j mByst enOpt i onSupport, 122

j mByst enVersi onString, 122
Jnili meSt anpTC, 72

Jmloner EcononyTC, 75
JMJTE8St ri ngTC, 71

j obAccount Nane, 29

j obCodedChar Set, 28

j obCol | ati onType, 38

j obComment, 33

j obConpl eti onTi me, 45

j obCopi esConpl et ed, 37

j obCopi esRequest ed, 37

j obHol d, 35

j obHol duntil, 35

j obKCct et sTransferred, 38

j obNanme, 30

j obNat ur al LanguageTag, 28

j obOri gi nati ngHost, 32
jobPriority, 34

j obPr ocessAfterDat eAndTi ne, 35
j obProcessi ngCPUTi ne, 45

j obServi ceTypes, 31

j obSour ceChannel | ndex, 31

j obSour cePl at f or mType, 31

j obSt art edBei ngHel dTi ne, 44

j obSt art edPr ocessi ngTi ne, 45

j obSt at eReasons2, 26

j obSt at eReasons3, 26

j obSt at eReasons4, 26
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j obSubm ssi onTi e, 44

j obSubm ssi onToServer Ti ne, 44
j obURI, 29

medi unConsuned, 42

medi unRequest ed, 42

medi unti zeConsuned, 43

medi umTypeConsuned, 43
nunber & Docunents, 32

ot her, 26

out putBin, 35

pagesConpl et ed, 40
pagesConpl et edCurrent Copy, 41
pagesRequest ed, 40
physi cal Devi ce, 32

print er Resol uti onRequested, 36
printerResol uti onUsed, 36
print QualityRequested, 36
printQualityUsed, 36

processi ngMessage, 27

processi ngMessageNat ur al LangTag, 27
gueueNaneRequest ed, 32
server Assi gnedJobNane, 29
sheet Conpl et edCopyNunber, 38
sheet Conpl et edDocunent Nunber, 38
sheet sConpl et ed, 41

sheet sConpl et edCurr ent Copy, 41
sheet sRequested, 41

si des, 35

subm tti ngAppl i cati onNane, 31
subm tti ngServer Nanme, 31

t oner Densi t yRequest ed, 36

t oner Densi tyUsed, 37

t oner EcononyRequest ed, 36

t oner EcononyUsed, 36
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