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Status of this Meno
This docunent is an Internet-Draft. Internet-Drafts are working

docunents of the Internet Engineering Task Force (IETF), its areas,
and its working groups. Note that other groups may al so distribute
wor ki ng docunents as Internet-Drafts.

Internet-Drafts are draft docunents valid for a maxi num of six
nmont hs and may be updated, replaced, or obsol eted by other docunents
at any time. It is inappropriate to use Internet-Drafts as
reference material or to cite themother than as "work in progress."”

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

Abstr act

This Internet-Draft specifies a set of SNVMP M B objects for (1)
nmonitoring 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)
col l ecting resource accounting data after the conpletion of a job.
This MB is intended to be inplenented in printers or a server that
supports one or nore printers. Use of the object set is not l[imted
to printing. 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 machines and
scanners.

Ber gman, Hastings, |saacson, Lew s [ Page 1]



Job Monitoring MB Mar 26, 1997

12 TABLE OF CONTENTS

16 1. Introduction 7

19 2. Term nol ogy and Job Model 10
21 2.1 Job Life Cycle 13

24 3. System Configurations for the Job Monitoring M B 23
26 3.1 Configuration 1 - client-printer 23

28 3.2 Configuration 2

client-server-printer - agent in the server 25

30 3.3 Configuration 3 client-server-printer - client nonitors printer

31 agent and server 27
34 4. Conformance Considerations 29
36 4.1 Conformance Term nol ogy 29
38 4.2 Agent Conformance Requirenents 29
39 4.2.1 MBIl System G oup objects 30
40 4.2.2 MBIl Interface G oup objects 30
41 4.2.3 Printer M B objects 30

43 4.3 Job Monitoring Application Conformance Requirenents 30

46 5. Job ldentification 31

49 6. Internationalization Considerations 31

52 7. | ANA Consi derations 32
54 7.1 1 ANA Regi stration of enuns 32

56 7.2 1 ANA Registration of bit string val ues 33

59 8. Security Considerations 34

62 Bergman, Hastings, |saacson, Lew s [ Page 2]



©O©oo~NOOOUIDS WN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

Job Monitoring MB Mar 26, 1997

8.1 Read-Wite objects
8.2 Read-Only bjects In Other User's Jobs

9. Returning Qbjects Wth No Value In Mandatory G oups

10. Notification and Traps

11. Object G oups and Tabl es

12. Datatypes used in the Job Monitoring MB

13. M B specification

Textual conventions for this M B nodul e
JmJobServi ceTypesTC - bit encoded job service type definitions
JmJobStat eTC - job state definitions
JmJobSt at eReasonsTC - additional information about job states
JmAttri buteTypeTC - attribute type definitions

ot her

fileNanme

docunent Nane

] obAccount Nane

| obComment

processi ngMessage

] obSour ceChannel | ndex
out put Bi nl ndex

out put Bi nNane

si des
docunent For mat | ndex
docunent For mat Enum
physi cal Devi cel ndex
physi cal Devi ceNane

] obCopi esRequest ed

| obCopi esConpl et ed
docunent Copi esRequest ed
] obKCct et sTot al

] obKCct et sConpl et ed

I npr essi onsSpool ed

i npr essi onsSent ToDevi ce
I npressi onsl nterpreted
I npr essi onsRequest ed

i npr essi onsConpl et ed

i npr essi onsConpl et edCur r ent Copy
pagesRequest ed
pagesConpl et ed

34
34

34

35

35

37

Ber gman, Hastings, |saacson, Lew s [ Page 3]



Job Monitoring MB

pagesConpl et edCur r ent Copy
sheet sRequest ed

sheet sConpl et ed

sheet sConpl et edCur r ent Copy
medi unRequest ed

medi umConsuned

col or ant Request edl ndex
col or ant Request edNane

col or ant Consunedl| ndex

col or ant ConsunedNane

] obSubm ssi onDat eAndTi e
j obSubm ssi onTi meSt anp

j obSt art edPr ocessi ngDat eAndTi ne

j obSt art edPr ocessi ngTi neSt anp
| obConpl et edDat eAndTi ne

j obConpl et edTi meSt anp

pr ocessi ngCPUTI nme

The General G oup (Mandatory)
] mlobSet | ndex
| mGener al JobSet Nane
| mEener al JobConpl et edPol i cy
| mGener al MaxNunber OFf Jobs
] mGener al Nunber Of JobsToConpl et e
j mGener al Nunmber Of JobsConpl et ed

The Queue G oup (Conditionally Mandatory)

] mMQueuel ndex

| mMQueueJobl ndex

] mMueueNunber O | nt er veni ngJobs
j mobPriority

] mMlobPr ocessAft er Dat eAndTi e

The Conpl eted G oup (Mandatory)
j mConpl et edl ndex
j mConpl et edJobl ndex

The Job G oup (Mandatory)
j mlobl ndex
| mlobName
| mlobl dNane
j mlobl dNunber
] mlobSer vi ceTypes
| mlobOmner
] mlobDevi ceNameOr QueueRequest ed
] mlobCurrent St at e
| mMlobSt at eReasons

The Attribute Goup (Mandatory)
j MAttri but eTypel ndex
] MAtt ri but el nst ancel ndex
] MAtt ri but eVal ueAsl nt eger
J MAttri but eVal ueAsCct et s

Ber gman, Hastings, |saacson, Lew s

Mar 26,

1997



14.

Job Monitoring MB Mar 26, 1997

Appendi x A - Mapping O Job Subm ssion Protocols To The Job

Monitoring M B Objects and Attri butes 95
15. Appendi x B - Conparison with | SO DPA 97
15.1 The General G oup - conparison with | SO DPA 97
15.2 The Queue Goup - conparison with | SO DPA 99
15.3 The Conpl eted G oup - conparison with | SO DPA 102
15.4 The Job G oup - conparison with | SO DPA 103
15.5 The Attribute G oup - conparison with | SO DPA 115
16. APPENDI X C - Conparison of Job Subm ssion Protocols to JMP
bj ect s 141
17. Appendix D - Use of M5-WORD Version 6.0 to format the MB 152
18. Aut hor's Addresses 154
19. | NDEX 156
TABLE OF FI GURES
Figure 1 - Relationship between client, printer/server, managenent
station, and agent 21
Figure 2 - One Printer's View of the Network (extracted from RFC 1759) 22
Figure 3 - Configuration 1 - client-printer - agent in the printer 23
Figure 4 - Configuration 2 - client-server-printer - agent in the server
26
Figure 5 - Configuration 3 - client-server-printer - client nonitors
printer agent and server 28
Ber gman, Hastings, |saacson, Lew s [ Page 5]



Job Monitoring MB

TABLE OF TABLES

Tabl e 2-1: Job Object Life Cycle Summary

Table 2-2 - Legal Job State Transition Table

Table 12-1 - M B Dat atype specifications

Tabl e 14-1 - Mappi ng of Job Subm ssion Protocol

Correspondi ng M B obj ects

Mar 26, 1997

Job Ids to the

TABLE OF TEXTUAL- CONVENTI ONS

-- textual -convention 1: JmJobServiceTypesTC

-- textual -convention 2: JmJobStateTC

-- textual -convention 3: JmlobSt at eReasonsTC

-- textual -convention 4: JmAttributeTypeTC

Ber gman, Hastings, |saacson,

Lew s

15
37
95

[ Page 6]



62

Job Monitoring MB Mar 26, 1997

Job Monitoring MB

1. | nt roducti on

The Job Monitoring M B contains a set of objects for (1) nonitoring the
status and progress of print jobs, (2) obtaining resource requirenments
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 intended to be inplenented in
printers or a server that supports one or nore printers. Use of the
object set is not limted to printing. However, support for services
other than printing is outside the scope of this Job Mnitoring MB.
Future extensions to this MB may include, but are not limted to, fax
machi nes and scanners.

The Job Monitoring MB is intended to be instrunented 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 SNMP agent as cl ose as possible to the
processing of the print job. This MB applies to printers wth and

W t hout spooling capabilities. This MB is designed to be conpatible

Wi th nost current commonl y-used job subm ssion protocols. |n nost
envi ronments that support high function job subm ssion/job control
protocols, like I SO DPA, those protocols would be used to nonitor and

manage print jobs rather than using the Job Mnitoring M B.

The job MB is intended to provide the follow ng information for the
indicated Role Models in the Printer MB (Refer to RFC 1759, Appendix D
- Rol es of Users).

User:

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

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

Ber gman, Hastings, |saacson, Lew s [ Page 7]
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9
10 Provide a tinely notification that the job has conpl eted and where
11 it can be found.
12
13
14 Provide error and diagnostic information for jobs that did not
15 successfully conpl ete.
16
17
18 Oper at or:
19
20
21 Provide a presentation of the state of all the jobs in the print
22 system
23
24
25 Provide the ability to identify the user that submtted the print
26 j ob.
27
28
29 Provide the ability to identify the resources required by each
30 j ob.
31
32
33 Provide the ability to define which physical printers are
34 candi dates for the print job
35
36
37 Provi de sone idea of how long each job will take. However, exact
38 estimates of tinme to process a job is not being attenpted.
39 | nst ead, objects are included that allow the operator to be able
40 to make gross estinmates.
41
42
43 Capacity Pl anner:
44
45
46 Provide the ability to determne printer utilization as a function
47 of tine.
48
49
50 Provide the ability to determ ne how |l ong jobs wait before
51 starting to print.
52
53
54 Account ant :
55
56
57 Provide information to allow the creation of a record of resources
58 consuned and printer usage data for charging users or groups for
59 resources consuned.
60
61
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Provide information to allow the prediction of consumabl e usage
and resource need.

The M B supports printers that can contain nore than one job at a tine,
but still be usable for Iow end printers that only contain a single job
at atinme. |In particular, the MB supports the needs of Wndows and

ot her PC environnments for managi ng | owend networked devices w thout
unnecessary overhead or conplexity, while also providing for higher end
systens and devi ces.

The M B provides job resource accounting information after the printer
has finished printing the job. This resource accounting information is
i ntended to be used by:

* A managenent station that is co-located with the printer to

provi de an enhanced consol e capability.

* End user job nonitoring prograns that provide status on progress
and conpl etion of jobs during the conplete life cycle of the
job, including a defined period after the job conpl etes.

* System accounting prograns that copy the conpleted job
statistics to an accounting system It is recognized that
dependi ng on accounting prograns to copy MB data during the
job-retention period is sonmewhat unreliable, since the
accounting program may not be running (or may have crashed).

The M B provides a set of objects that represent a conpatible subset of

j ob and docunent attributes of the |ISO DPA standard, so that coherence

i s mai ntained between the two protocols and information presented to end
users and system operators. However, the job nonitoring MB is intended
to be used with printers that inplenent other job submtting and
managenent protocols, such as | EEE 1284.1 (TIPSI), as well as with ones
that do inplenment 1SO DPA. So nothing in the job nonitoring M B shal
require inplementation of the | SO DPA protocol

The M B is designed so that an additional MB(s) can be specified in the
future for nonitoring multi-function (scan, FAX, copy) jobs as an
augnentation to this MB.
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2. Term nol ogy and Job Model

This section defines the terns that are used in this specification and
t he general nodel for jobs.

NOTE - Existing systens use conflicting ternms, so these terns are
drawn fromthe |1SO 10175 Docunent Printing Application (DPA) standard.
For exanpl e, PostScript systens use the term session for what we call
ajob in this specification and the termjob to nean what we call a
docunent in this paper. PJL systens use the term..

Ajob is a unit of work whose results are expected together w thout
interjection of unrelated results. A client is able to specify job
instructions that apply to the job as a whole. Proscriptive

i nstructions specify how, when, and where the job is to be printed.
Descriptive instructions describe the job. A job contains one or nore
docunent s.

A job set is a set of jobs that are queued and schedul ed toget her
according to a specified scheduling algorithmfor a specified device or
set of devices. For inplenentations that enbed the SNVWP agent in the
device, the MB job set normally represents all the jobs known to the
device. If the SNMP agent is inplenented in a server that controls one
or nore devices, each MB job set represents a job queue for (1) a
specific device or (2) set of devices, if the server uses a single queue
to | oad bal ance between several devices. Each job set is disjoint; no
job shall be represented in nore than one M B job set.

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

Aclient is the network entity that end users use to submt jobs to
spool ers, servers, or printers and other devices, depending on the
configuration, using any job subm ssion protocol.

A server is a network entity that accepts jobs fromclients and in turn
submts the jobs to printers and other devices. A server may be a
printer supervisor control program or a print spooler.

Ber gman, Hastings, |saacson, Lew s [ Page 10]
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A device is a hardware entity that (1) interfaces to humans in human
percepti bl e means, such as produces marks on paper, scans marks on paper
to produce an electronic representations, or wites CD-ROV or (2)
interfaces to a network, such as sends FAX data to another FAX devi ce.

A printer is a device that puts marks on nedi a.

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

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

Spooling is 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.

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

A nonitor or job nonitoring application is the network entity that End
Users, System Operators, Accountants, Asset Managers, and Capacity

Pl anners use to nonitor jobs using SNMP. A nonitor nmay be either a
separate application or may be part of the client that also submts

j obs.

An agent is the network entity that accepts SNWVP requests froma nonitor
and i npl ements the Job Monitoring MB

A proxy is an agent that acts as a concentrator for one or nore other
agents by accepting SNMP operations on the behalf of one or nore other
agents, forwarding themon to those other agents, gathering responses
fromthose other agents and returning themto the original requesting
noni t or .

A user is a person that uses a client or a nonitor.

An end user is a user that uses a client to submt a print job.

Ber gman, Hastings, |saacson, Lew s [ Page 11]
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A systemoperator is a user that uses a nonitor to nonitor the system
and carries out tasks to keep the system running.

A system adm nistrator is a user that specifies policy for the system

A job instruction is an instruction specifying how, when, or where the
job is to be processed. Job instructions nay be passed in the job

subm ssion protocol or may be enbedded in the docunent data or a

conbi nati on dependi ng on the job subm ssion protocol and inplenentation.

A docunent instruction is an instruction specifying how to process the
docunent. Docunent instructions may be passed in the job subm ssion
prot ocol separate fromthe actual docunent data, or may be enbedded in
t he docunent data or a conbi nati on, depending on the job subm ssion
protocol and inpl enentation.

An attribute is a nane, value-pair that specifies an instruction, a
status, or a condition in a job or a docunent in a job subm ssion
protocol. An attribute need not be present in each job instance. In
other words, attributes are present in a job instance only when there is
a need to express the value. The term"attribute” wll be used when

di scussing a job instruction or a docunent instruction in a job

subm ssion protocol that is not enbedded in the docunent data. The term
"attribute" will also be used for the attribute table in this MB in
which entries are present only when necessary. The term"information
object” or "object"” for short will be used in discussing the MB. In

ot her words, the server or printer accepts jobs via a job subm ssion
protocol that contains job and docunent attributes and the SNWP agent
instrunments the job by returning the equival ent, possibly transforned,

j ob and docunent attributes as MB objects in response to SNWP GCet
requests. The agent may al so represent job and docunent instructions
that are enbedded in the docunent data as M B objects, depending on

i npl enent ati on.

An SNMP i nformation object is a name, value-pair that specifies an
action, a status, or a condition in an SNVP M B

Job nonitoring using SNMP is (1) identifying jobs wthin the serial
streans of data being processed by the server, printer or other devices,
(2) creating "rows" in the job table for each job, and (3) recording

i nformati on, known by the agent, about the processing of the job in that
"row'.
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Job accounting is recording what happens to the job during the
processing and printing of the job.

2.1 Job Life Cycle

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

Not all 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 purpose of

the agent to map the particular inplenentation's job life cycle onto the
one specified here. The agent may omt any states not inplenented.

Only the processing, needsAttention, and conpleted states are required
to be inplenmented by an agent. However, a nmanagenent application shal
be prepared to accept any of the states in the job life cycle specified
here, so that the managenment application can interoperate with any
conform ng agent.

The job states are intended to be the user visible. The agent shal
make these states visible in the MB, but only for the subset of job
states that the inplenentation has. |Inplenentations my need to have
sub-states of these user-visible states. Such inplenentation is not
specified in this nodel, is not supported by this Job Mnitoring M B,
and will vary frominplenentation to inplenentation.

One of the purposes of the job nodel is to specify what is invariant
frominplenentation to inplenentation as far as the M B specification
and the user is concerned. Therefore, job states are all intended to
| ast a user-visible length of tinme in nost inplenmentations. However,
sone jobs may pass through sone states in zero tine in sone situations
and/or in sone inplenentations.

The job nodel does not specify how accounting and auditing is

i npl enent ed, except to require that accounting and auditing |logs are
separate fromthe job life cycle and |l ast | onger than job objects. Jobs
in the conpleted state are not |ogs, since jobs in the conpleted state
are accessible via job subm ssion and/or job managenent protocol
operations and are renoved fromthese job tables after a site-settable
period of tinme. Accounting information may be copied increnmentally to
the accounting logs as a job processes, may be copied while the job is
in the retained state, or may be copied while the job is in the
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11 Table 2-1: Job hject Life Cycle Summary

12

13 State Summary Descri ption

14

15

16

17 1. unknown The state of the job is not known to the agent or
18 is unknowabl e, or the job is not yet created or

19 has just been purged.

20

21 2. preProcessing The job has been created on the server or device
22 but the submtting client is in the process of

23 addi ng addi ti onal job conmponents and no docunents
24 have started processing. The job naybe in the

25 process of being checked by the server/device for
26 attributes, defaults being applied, a device being
27 sel ected, etc.

28

29 3. held The job is not yet a candidate for processing for
30 any nunber of reasons. The reasons are

31 represented as bits in the j mlobSt at eReasons

32 object. Sonme reasons are used in other states to
33 gi ve added i nformation about the job state. See
34 t he JmJobSt at eReasonsTC textual convention for the
35 specification of each reason and in which states
36 the reasons may be used.

37

33 4. pendi ng The job is a candidate for processing, but is not
39 yet processing.

40

41 5. processing The job is using one or nore docunent transforns
42 whi ch include purely software processes, such as
43 interpreting a PDL, and hardware devices.

44

45 6. needsAttention The job is using one or nore devices, but has

46 encountered a problemw th at | east one device

47 that requires human intervention before the job
48 can continue using that device. Exanples include
49 runni ng out of paper or a paper jam

50 Usual Iy devices indicate their condition in human
51 readable formlocally at the device. The

52 managenent application can obtain nore conplete
53 devi ce status renotely by querying the appropriate
54 device M B using the job's jnDevicel ndex object in
55 the Job Monitoring MB

56

57

58

59
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9
10
11
12
13 State Summary Descri ption
14
15
16
17 NOTE - Instead of the needsAttention job state,
18 | SO DPA uses the nulti-valued printer-state-of-
19 printers-assigned job attribute, so that the state
20 of each device that a job is using can be
21 accurately represented. However, for the Job
22 Monitoring M B, the sinpler approach is used of
23 adding a single needsAttention job state if any
24 device that the job is using needs attention and
25 relying on the device MB for nore information
26
27 7. paused The job has been indefinitely suspended by a
28 client issuing an operation to suspend the job so
29 that other jobs may proceed using the sane
30 devices. The client may issue an operation to
31 resune the paused job at any tine, in which case
32 the server or printer places the job in the held
33 or pending states and the job is eventually
34 resuned at the point where the job was paused.
35
36 8. interrupted The job has been interrupted while processing by a
37 client issuing an operation that specifies another
33 job to be run instead of the current job. The
39 server or printer will automatically resune the
40 interrupted job when the interrupting job
41 conpl et es.
42
43 9. term nating The job is in the process of being term nated by
44 the server or printer, either because the client
45 cancel ed the job or because a serious problem was
46 encountered by a docunent transformwhile
47 processing the job. The job's jmlobStat eReasons
48 obj ect shall contain the reasons that the job was
49 t erm nat ed.
50
51 10. retained The job is being retained by the server or printer
52 after processing and all of the nedia have been
53 successfully stacked in the output bin(s).
54 The job (1) has conpl eted successfully or with
55 war ni ngs or errors, (2) has been aborted while
56 printing by the server/device, or (3) has been
57 cancel l ed by the submtting user or operator
58
59
60
61
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11. conpleted
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Summary Descri ption

before or during processing. The job's

] mMlobSt at eReasons obj ect shall contain the reasons
that the job has entered the retained state.

Wiile in the retained state, all of the job's
docunent data (and submtted resources, if any)
are retained by the server or device; thus a
client could issue an operation to resubmt the
job (or a copy of the job) while the job is in the
retai ned state.

The retained state is conditionally mandatory.

| npl enent ations that do not retain jobs after they
are finished processing such that the client could
request that the job be repeated (or resubmtted),
need not inplenent the retained state.

The job has (1) conpleted processing, (2) all of

t he nedi a have been successfully stacked in the
out put bin(s) and (3) the server/device is keeping
the job in summary formfor a site-settable period
for purposes of aiding operators and users to
determ ne the disposition of users' jobs.

The job (1) has conpl eted successfully or with
war ni ngs or errors, (2) has been aborted while
printing by the server/device, or (3) has been
cancel l ed by the submtting user or operator
before or during processing. The job's

] mMlobSt at eReasons obj ect shall contain the reasons
that the job has entered the conpleted state.
While in the conpleted state, a job's docunent
data (and submtted resources if any) need not be
retained by the server; thus a job in the

conpl eted state could not be reprinted. The length
of time that a job may be in this state, before
transitioning to unknown, is inplenentation-
dependent. However, servers that inplenment the
conpleted job-state shall retain all of the job's
Job Monitoring M B objects, except the

] MueueG oup objects, so that a managenent
application accounting programcan copy themto an
accounting | og.

| saacson, Lew s [ Page 17]
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The jmJobCurrent State object specifies the standard job states.
|l egal job state transitions are shown in the state transition diagram
presented in Table 2-2.

Current state
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There are two approaches that inplenmenters may use to address the
probl ens of the end-user using the Job Mnitoring MB

1. The client also supports SNVP and the Job Monitoring MB for
status/notification to the submtting user

2. The nonitor supports SNMP and the Job Monitoring MB for
status/notification to any user, including the job-submtting
end user; for exanple, the Wndows Print Mnager.

The follow ng diagramillustrates the rel ationshi ps between the defined
entities.

Fomee o + Fomm oo +
| moni t or | | client |
oo - -+ S +- -+
#
SNVP # | DPA, TIPSI, or
# | other job subm ssion
d==F===f===4==+ | protoc0|
| | agent | | I
| At I
| printer <---m---- +
| or | Print Job Delivery Channe
| server |
===+

Figure 1 - Relationship between client, printer/server, managenent
station, and agent
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system printer asset user user user
manager operator manager

O O O O O O

I\ I\ I\ I\ I\ I\

/\ /\ /\ /\ /\ /\
+|+ +|+ +|+ +|+ +I ----- + +|+
| configur-| |printer| | asset | |printer| | user | | user |
| at or | | manager| | manager| | browser| | application| |application]|
T + +------- + +------- + +------- + I R S +

N N N N | |
R'W R'W R R R S +
| spooler | | spooler |
L I +
+I ----- + +I ----- +
| supervi sor | | supervisor
L + - e e +
N N N N
| R RW |R R'W
v v | |
print print
| SNVP dat a dat a
+----- +o-em--- + PCL PCL
| MB|<------ >| agent | Post Scri pt Post Scri pt
t----- +o-em- - + NPAP NPAP
| unspeci fied etc. etc.
e e o U +
| | --] channel /I nterface| <--+
| | T R ey +
| PRI NTER |
| | IR +
| | --]channel /Interface|<---------------- +
e e o U +
Figure 2 - One Printer's View of the Network (extracted from RFC 1759)
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3. System Configurations for the Job Monitoring MB

This section enunerates the two configurations for which the Job
Monitoring MB is intended to be used. To sinplify the pictures, the
devices are shown as printers. See Goals section.

3.1 Configuration 1 - client-printer

In the client-printer configuration, the client(s) submt jobs directly

to the printer, either by sone direct connect, or by network connection.
The client-printer configuration can accommodate multiple job submtting
clients in either of two ways:

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

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

The job submtting client and/or nonitor comuni cates 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
and longer in order to inplenment the conpleted state in which nonitoring
prograns can copy out the accounting data fromthe Job Monitoring MB

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

| Print Job Delivery Channel

Figure 3 - Configuration 1 - client-printer - agent in the printer
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The Job Monitoring MB is designed to support the follow ng
rel ati onshi ps (not shown in Figure 3):

GhwheE

Ber gnman,

Multiple clients may submit jobs to a printer.
Multiple clients may nonitor a printer.
Mul tiple nonitors may nonitor a printer.
A client may submt jobs to nultiple printers.
A nonitor may nonitor nultiple printers.

Hastings, |saacson, Lew s
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3.2 Configuration 2 - client-server-printer - agent in the server

In the client-server-printer configuration 2, the client(s) submt jobs
to an internedi ate server by some network connection, not directly to
the printer.

The job submtting client and/or nonitor comunicates directly wth:

1. a Job Monitoring MB agent that is part of the server (or a front
for the server)

There is no SNMP Job Monitoring MB agent in the printer in
configuration 2, at least that the client or nonitor are aware. In this
configuration, the agent shall return the current values of the objects
in the Job Monitoring MB both for jobs the server keeps and jobs that
the server has submtted to the printer. |In configuration 2, the server
keeps a copy of the job during the tine that the server has submtted
the job to the printer. Only sone tine after the printer conpletes the
job, shall the server renove the representation of the job fromthe Job
Monitoring MB in the server. The agent need not access the printer,
except when a nonitor queries the agent using an SNMP Get for an object
in the Job Monitoring MB. O the agent can subscribe to the
notification events that the printer generates and keep the Job
Monitoring M B update to date. The agent in the server shall keep the
job in the Job Monitoring MB as long as the job is in the Printer, and
| onger in order to inplement the conpleted state in which nonitoring
prograns can copy out the accounting data fromthe Job Monitoring MB

Ber gman, Hastings, |saacson, Lew s [ Page 25]
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| moni t or | |
oo - -
#
#
#

H=====

control *

kkhkkkkhkkhkk*k

Figure 4 - Configuration 2 -

The Job Monitoring MB is designed to support the follow ng

client |
- - - -+ +

end- user
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#HH#H###E SNMP query
non- SNIVP cntr|

| ---- job subm ssion

H=+==y==+
| agent

client-server-printer -

rel ati onshi ps (not shown in Figure 4):

1. Miltiple

2. Miltiple

3. Miltiple nonitors may
4. A client

5. A nonitor may nonitor
6.

7.

Ber gman, Hastings, |saacson,

clients may submit jobs to a server
clients may nonitor a server

nmoni tor a server.

may submt jobs to nultiple servers.

mul tiple servers.

Mul tiple servers may submit jobs to a printer
Mul tiple servers may contro

a printer.

Lew s

agent

in the server
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3.3 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 some network connection, not directly to
the printer.

The job submtting client and/or nonitor comunicates directly wth:

1. the server using a non-SNWP protocol to nonitor jobs in the
server AND

2. a Job Monitoring MB agent that is part of the printer to nonitor
j obs after the server passes the jobs to the printer. In such
configurations, the server deletes its copy of the job fromthe
server after submtting the job to the printer usually al nost
i mredi ately (before the job does nuch processing, if any).

There is no SNMP Job Monitoring M B agent in the server in configuration
3, at least that the client or nonitor are aware. In this
configuration, the agent (in the printer) shall keep the values 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 shal
obtain information about the jobs submtted to the printer fromthe
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 shal
keep the job in the Job Monitoring MB as long as the job is in the
Printer, and longer in order to inplenment the conpleted state in which
nmoni toring prograns can copy out the accounting data fromthe Job
Monitoring M B.

Ber gman, Hastings, |saacson, Lew s [ Page 27]
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al | end- user
S TR + - +
| moni tor | | client | #H##H#### SNVP query
Fom - % e **** non- SNMP query
# * * | ---- job subm ssion
# * * |
# * * |
#H *o====4 ===y ==+
# I I
# + |
# | server |
# R +- -+
# optional # |
# o HEHARHHHRY
# # |
+==4=\y===y=4==+ |
| | agent | | |
|- + |
| PRINTER <--------- +
| | Print Job Delivery Channel
L—:::::::::::::L—

Figure 5 - Configuration 3 - client-server-printer - client nonitors
printer agent and server

The Job Monitoring MB is designed to support the follow ng
rel ati onshi ps (not shown in Figure 5):

Multiple clients may submit jobs to a server
Multiple 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.

NokwhE
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4. Conformance Consi derations

In order to achieve interoperability between job nonitoring applications
and job nonitoring agents, this specification includes the confornmance
requi renents for both nonitoring applications and agents.

4.1 Conformance Term nol ogy

This specification uses the verbs: "shall", "should", "may", and "need

not" to specify conformance requirenents as foll ows:

* "shall": indicates an action that the subject of the sentence
must inplenent in order to claimconformance to this
speci fication

* "may": indicates an action that the subject of the sentence
does not have to inplenent in order to claimconformance to this
specification, in other words that action is an inplenentation
option

* "need not": indicates an action that the subject of the
sentence does not have to inplenent in order to claim
conformance to this specification. The verb "need not" is used
instead of "may not", since "may not" sounds |ike a prohibition.

* "shoul d": indicates an action that is reconmmended for the
subj ect of the sentence to inplenent, but is not required, in
order to claimconformance to this specification

4.2 Agent Conformance Requirenents

An agent shall inplenent all mandatory groups in this specification. An
agent shall inplenment conditionally mandatory groups, if the server or
device that the agent is instrunenting has the features represented by
the objects in the conditionally mandatory group. This section also
lists the objects fromother IETF M B specifications that are mandatory
for conformance by an agent to this Job Mnitoring MB specification
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4.2.1 MBIl System Group objects

The Job Monitoring M B agent shall inplenment all objects in the system
group of MB-Il (RFC 1213), whether the Printer MB is inplenented or
not .

4.2.2 MB Il Interface G oup objects

The Job Monitoring M B agent shall inplenment all objects in the
Interfaces G oup of MB-I1 (RFC 1213), whether the Printer MB is
i npl emrented or not.

4.2.3 Printer M B objects

If the agent is instrunenting a device that is a printer, the agent

shall inplenment all of the mandatory objects in the Printer M B and al
the objects in other MBs that conformance to the Printer M B requires,
such as the Host Resources MB. |If the agent is instrunmenting a server

that controls one or nore networked printers, the agent need not
i npl enment the Printer M B and need not inplenent the Host Resources M B.

4.3 Job Monitoring Application Conformance Requirenents

A job nonitoring application (nonitor) is a managenent or client
application that uses SNVMP to access the agent that inplenents this Job
Monitoring MB. A job nonitoring application shall accept all objects
in all mandatory and conditionally mandatory groups that are required to
be i nplenmented by an agent according to Section 4.2 and shall either
present themto the user or ignore them

A job nonitoring application shall accept all enum values and bit vector
bits specified in this standard and additi onal ones that may be
registered wwth I ANA and shall either present themto the user or ignore
them See Section 7 entitled "I1ANA Consi derations” on page 32.
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5. Job ldentification

The purpose of the Job Identification objects is to allow the user,
operator, or the systemadmnistrator to identify the jobs of interest.
The Job Monitoring M B needs to provide for identification of the job at
both sides of the job subm ssion process. The primary identification
point must be at the client side. The client side identifiers allowthe
user to identify the job of interest fromall the jobs currently "known"
by the server or device. The client side identifiers can be assi gned by
either the client's | ocal systemor a downstream server or device. The
poi nt of assignnment will be determ ned by the job subm ssion protocol in
use. Two client-side objects are provided: jmlobl dNanme and

j mlobl dNunber so that both textual identifiers and nuneric identifiers
can be represented, depending on the job subm ssion protocol. The
intent is that the agent shall provide the sane values for these two
client-side objects as the user is provided for by the job subm ssion
prot ocol that happens to be in use. The client-side job identifiers in
conbi nati on should provide the user and operator with uni que job

i dentifications.

The server/device-side identifier will be assigned by the server or
device that accepts the jobs fromsubmtting clients. The MB agent
shal|l use the job identifier assigned by the server or device to the job
as the value of the jmlobl ndex object that defines the table rows (there
are multiple tables) that contain the information relating to the job.
This object allows the interested party to obtain all objects desired
that relate to this job.

The j mJobNane object provides a nane that the user supplies an a job
attribute with the job. It is not necessarily unique, even for one
user, let alone across users.

6. | nternationalizati on Consi derati ons

There are a nunber of objects in this MB that are represented as coded
character sets. The data type for such objects is OCTET STRING See
Section 12 entitled "Datatypes used in the Job Monitoring MB" on page
37. Such objects could be in different coded character sets and could
be | ocalized in the | anguage and country, i.e., could be |ocalized.
However, for the Job Monitoring M B, nost of the objects are supplied as
job attributes by the client that submts the job to the server or
device and so are represented in the coded character set specified by
that client. Therefore, the agent is not able to provide for different
representations depending on the |ocale of the server, device, or user
of the job nonitoring application. The only exception is job subm ssion
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protocol s that pass job or docunent attributes as OBJECT | DENTI FI ERS or
enuns. For those job and docunent attributes, the agent shall represent
t he correspondi ng objects in the Job Monitoring MB as coded character
sets in the current (default) locale of the server or printer as
establ i shed by the system adm nistrator or the inplenentation.

For sinmplicity, this specification assunmes that the clients, job

nmoni toring applications, servers, and devices are all running in the
sane | ocale. However, this specification allows themto run in any

| ocal e, including |ocales that use two-octet coded character sets, such
as |1 SO 10646 (Unicode). Job nonitors applications are expected to
understand the coded character set of the client (and job), server, or
device. No special neans is provided for the nonitor to discover the
coded character set used by jobs or by the server or device. This
specification does not contain an object that indicates what |ocale the
server or device is running in, |let alone contain an object to control
what |ocale the agent is to use to represent coded character set

obj ect s.

This MB al so contains objects that are represented using the

Dat eAndTi ne textual convention from SNWPv2-TC (RFC 1903). The job
managenent application shall display such objects in the | ocale of the
user running the nonitoring application.

7. | ANA Consi der ati ons

During the devel opnent of this standard, the Printer Wrking Goup (PW5
working with ANA will register additional enuns and bit strings while
the standard is in the proposed and draft states according to the
procedures described in this section. |1ANA wll handle registration of
addi tional enuns and bit strings after this standard is approved in
cooperation with an | ANA-appointed registration editor fromthe PW5
according to the procedures described in this section:

7.1 1 ANA Regi stration of enuns

This specification uses textual conventions to define enunerated val ues
(enuns). Enunerations (enuns) are sets of synbolic val ues defined for
use with one or nore objects. Al enuneration sets are assigned a
synbolic data type nane (textual convention). As a convention the
synbolic nane ends in "TC' for textual convention. These enunerations
are listed at the beginning of the M B nodul e specification.
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Thi s working group has defined several type of enunerations for use in
the Job Monitoring MB and the Printer MB (see RFC 1759). These
enunerations differ in the nethod enployed to control the addition of
new enunerations. Throughout this docunent, references to "type n
enunt, where n can be 1, 2 or 3 can be found in the various tables. The
definitions of these types of enunerations are:

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

NOTE - There are no type 1 enuns in the current draft.

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

regi stered after review by this working group. The initial versions of
the MB will contain the values registered so far. After the MB is
approved, additional values will be registered through | ANA after
approval by this working group.

The follow ng type 2 enuns are contained in the current draft (see table
of contents Table of Textual -Conventions):

1. JmlobServiceTypesTC

2. JmJobStateTC

3. JmAttributeTypeTC
Type 3 enuneration: An initial set of values are defined in the Job
Monitoring M B specification. Additional enunerated val ues are
regi stered without working group review. The initial versions of the
MB will contain the values registered so far. After the MBis

approved, additional values will be registered through | ANA w t hout
approval by this working group.

NOTE - There are no type 3 enuns in the current draft.

7.2 ANA Registration of bit string val ues

This draft contains the followng bit string textual -conventions:

1. JmlobSt at eReasonsTC
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The j mJobSt at eReasons object is defined as a bit string using the
JmJobSt at eReasonsTC t extual -convention that is represented by an OCTET
STRING SI ZE(0..63)). Bits in the bit string are assigned starting with
the nost significant bit in the nost significant octet which is called
bit 1. Bit 2 is the next nost significant bit in the nost significant
octet, etc. Bit 9 is the nost significant bit in the second nost
significant octet, etc., up to the maximumbit: 504 (= 8 x 63). The
regi stration of JmlobSt at eReasonsTC bit val ues shall followthe
procedures for a type 2 enumas specified in Section 7.1

8. Security Considerations

8.1 Read-Wite objects

Al'l objects are read-only greatly sinplifying the security
considerations. |f another MB augnents this MB, that M B m ght allow
objects in this MB to be nodified. However, that MB shall have to
support the required access control in order to achieve security, not
this MB

8.2 Read-Only bjects In Other User's Jobs

The security policy of sonme sites may be that unprivil eged users can
only get the objects fromjobs that they submtted, plus a few m nima
objects fromother jobs, such as the jobKCctetsTotal and

] obKCct et sConpl eted attributes, so that a user can tell how busy a
printer is. Oher sites mght allow all unprivileged users to see al
objects of all jobs. It is up to the agent to inplenent any such
restrictions based on the identification of the user making the SNWP
request. This M B does not require, nor does it specify how, such
restrictions would be inpl enented.

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

9. Returning Objects Wth No Value In Mandatory G oups

I f an object in a mandatory group does not have an instrunented val ue
for a particular job subm ssion protocol or the job submtting client
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did not supply a value (and the accepting server or device does not
supply a default), this MB requires that the agent shall follow the

normal SNWMP practice of returning a distinguished value, such as a zero-
l ength string, a unknown(2) for an enum or a -2 for an integer val ue.

10. Notification and Traps

This M B does not specify any traps. For sinplicity, managenent
applications are expected to poll for status. The resulting network
traffic is not expected to be significant.

11. (Object G oups and Tabl es

There is a one to one rel ationship between tables and groups as foll ows:

G oup Tabl e Descri ption No. Con
of for
acces man
sible ce
obj ec
ts

j mEeneral Goup NA Ceneral information 5 Man

about a job set dat
(queue). ory
] mMueueG oup j MueueTabl Ordered |ist of jobs 6 Con
e t hat have not dit
finished and job ion
i nformation that al
rel evant only until y
the job has finished man
pr ocessi ng. dat

Mandatory only if
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Tabl e Descri ption No.
of
acces
si bl e
obj ec
ts
queui ng (or
spool i ng) .
j mConpl eted Ordered |ist of 3
Tabl e pointers to jobs that
have fi ni shed
processi ng.
| mlobTabl e Basic job 9
identification and
status information.
JmAttribute Attributes 4
Tabl e representing (1) job
and docunent
information, (2)
resources required,
and (3) resources
consuned by the job.
Can have nore than
one attribute of the
sane type per job
Mandat ory Tot al s: 21
| saacson, Lew s
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G oup Tabl e Descri ption

Condi tional ly
Mandat ory Tot al s:

Tot al s:

12. Datatypes used in the Job Monitoring MB

of
acces
sible
obj ec
ts

27

The follow ng datatypes are used in the Job Monitoring MB

Table 12-1 - M B Dat atype specifications
OCTET Cctet String O to 63 octets with 63 octets maxi num
STRINGE SI ZE(O. .length). See 1SO1TU Abstract Syntax and Notation
63)) (ASN. 1), 1SQO'ITU 8824/ X.208. The OCTET STRING i s

used for the foll ow ng purposes:

1. Sequence of arbitrary binary data

2. Sequence of one- or two-octet character coded
data. This character coded data is supplied by

Ber gman, Hastings, |saacson, Lew s
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the client that submts the job to the server or
printer/device and so is in the coded character
set specified by that client. 1In sone job

subm ssion protocols, sone job and docunent
attributes are represented as enunerations or
OBJECT I DENTIFIERS by the client. |In such cases
the Job Monitoring M B agent shall represent the
obj ects of type OCTET STRING in the coded
character set established by the system

adm ni strator or inplenmenter of the server or
printer/device. Mnitors are expected to
understand the coded character set of the client
(and job), server, or printer/device. No
special neans is provided for the nonitor to

di scover the coded character set used by jobs or
by the server or printer/device.

3. A zero length string is a valid value that a
subm tting user and/or a receiving job
subm ssion server/device mght assign to a job
attribute. If a job attribute of type OCTET
STRI NG does not have any value, either (1)
because the submtting user or client did not
supply a value and the recipient server or
printer/device did not assign a default value or
(2) because the job subm ssion protocol does not
support that job attribute, the agent shal
return a zero-length string. See Section 9
Returning Qbjects Wth No Value I n Mandatory
G oups on page 34

4. Bit string. Bits are assigned and nunbered
starting at 1 for the nost significant bit of
the nost significant octet. |ANA handles
regi stration of bits assigned after this
standard is approved. See Section 7 entitled

"I ANA Consi derations"” on page 32

32-bit Integer with explicit range indicated - for
unsi gned quantities, the range is specified as
0..2147483647 (2731-1) or 1..2147483647 to avoid
using the sign bit which avoids inplenentation
problenms with signed vs. unsigned representation.
See | ETF SNMPv2-SM (RFC 1902).
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32-bit unsigned counter. See |ETF SNWPv2-SM (RFC
1902) .

Dat eAndTi me from SMv2 textual -conventions, RFC 1903
and later. An 8 or 11 octet string with each octet
or pair of octets coded as binary integers that
contain the year(2), nonth(1), day(1), hour(1),

m nute(l), second(1l), deci-seconds(1l) and,
optionally, the direction (+/-), hours(1), and

m nutes(1l) fromUTC. See SMv2-TC (RFC 1903) for
details.

NOTE: Dat eAndTine is not a printable string of coded
characters.

Time kept in hundredths of a second: the val ue of
MB-11"s sysUpTi me obj ect when an event (epoch)
occurred. See SMv2-TC (RFC 1903) for details.

Textual Convention for specifying enuns. The
foll owi ng specification for enunerations has been
adapted fromthe Printer MB, RFC 1759:

Enunerations (enuns) are sets of synbolic val ues
defined for use with one or nore objects. Al
enuneration sets are assigned a synbolic data type
name (textual convention). These enunerations are
listed at the beginning of this specification.

See Section 7 entitled 'I ANA Consi derations' on page
32.

M B specification

Hast i ngs,

The foll ow ng pages constitute the actual Job Monitoring MB
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Job-Monitoring-MB DEFINITIONS ::= BEG N
| MPORTS
MODULE- | DENTI TY, OBJECT- TYPE, experinental,
| nt eger 32 FROM SNVPv2- SM
TEXTUAL- CONVENTI ON, Dat eAndTi e FROM SNWPv2- TC
MODULE- COVPLI ANCE, OBJECT- GROUP FROM SNWVPv 2- CONF;

-- Use the experinental (54) OD assigned to the Printer MB before it

-- was published as RFC 1759.

-- Upon publication of the Job Mnitoring MB as an RFC, delete this
-- comment and the line followng this coment and change the

-- reference of { tenp 104 } (below) to { mb-2 X }.

-- This will result in changing:

-- 1361 3 54 jobnonm b(105) to:

-- 13612 1 )obrmonmb(X)

-- This will nake it easier to translate prototypes to

-- the standard nanespace because the lengths of the O Ds won't

-- change.
tenp OBJECT IDENTIFIER ::= { experinental 54 }

j obmonm b MODULE- | DENTI TY
LAST- UPDATED "9703260000Z"
ORGANI ZATION "I ETF Printer M B Wrking G oup”
CONTACT- | NFO
"Tom Hasti ngs
Postal : Xerox Corp.
Mai | stop ESAE-231
701 S. Aviation Blvd.
El Segundo, CA 90245

Tel : (301) 333- 6413

Fax: (301) 333-5514

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

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

File: jnp-m b.doc, .pdf, .txt, .mb

Version: 0.71"
.= { tenp 105 }

Ber gman, Hastings, |saacson, Lew s
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Textual conventions for this M B nodul e

t extual -convention 1: JmJobServi ceTypesTC

JmlobSer vi ceTypesTC : : = TEXTUAL- CONVENTI ON

Ber gnman,

STATUS current
DESCRI PTI ON

"Specifies the type(s) of service to which the job has been
submtted (print, fax, scan, etc.). The service type is
represented as an enumthat is bit encoded wth each job service
type so that nore general and arbitrary services can be created,
such as services with nore than one destination type, or ones
with only a source or only a destination. For exanple, a job
service mght scan, faxQut, and print a single job. In this
case, three bits would be set in the jmlobServi ceTypes object,
corresponding to the val ues: 8+32+4=44, respectively.

Whet her this object is set froma job attribute supplied by the
j ob subm ssion client or is set by the recipient job subm ssion
server or device depends on the job subm ssion protocol. Wth

ei ther inplenentation, the agent shall return a non-zero val ue

for this object indicating the type of the job.

One of the purposes of this object is to permt a requester to
filter out jobs that are not of interest. For exanple, a
printer operator may only be interested in jobs that include
printing. That is why the object is in the job identification
cat egory.

The follow ng service conponent types are defined and are
assigned a separate bit value in the enumfor use with the
] mlobServi ceTypes object:"

This is a type 2 enuneration. See Section 7.1 on page 32.

SYNTAX | NTEGER ({

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

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

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

Hastings, |saacson, Lew s [ Page 41]
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scan(8),

faxl n(16),

f axQut (32),

getFil e(64),

put Fi | e(128),

mai | Li st (256)

Hastings, |saacson,

Lew s

The job contains sonme docunent
production instructions that specify
scanni ng

The job contains sonme docunent
production instructions that specify
recei ve fax

The job contains sonme docunent
production instructions that specify
sendi ng fax

The job contains sonme docunent
production instructions that specify
accessing files or docunents

The job contains sonme docunent
production instructions that specify
storing files or docunents

The job contains sonme docunent
production instructions that specify
di stribution of docunments using an
el ectronic mail system
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11 -- textual-convention 2: JmlobStateTC
12
13
14
15
16 JmJobStateTC ::= TEXTUAL- CONVENTI ON
17 STATUS current
18 DESCRI PTI ON
19 "The current state of the job (pending, processing, held, etc.)
20
21 Managenment applications shall be prepared to receive all the
22 standard job states. Servers and devices are not required to
23 generate all job states, only those which are appropriate for
24 the particular inplenmentation.
25
26 A conpani on textual convention (JnmJobSt ateReasonsTC) and
27 correspondi ng object (jmlobStateReasons) provide additiona
28 i nformati on about job states. Wiile the job states cannot be
29 added to wi thout inpacting deployed clients, it is the intent
30 that additional JnJobStat eReasonsTC enuns can be defined w thout
31 i npacti ng deployed clients. In other words, the
32 JmJobSt at eReasonsTC i s intended to be extensible. See page 47
33
34 The follow ng job state standard val ues are defined by adding
35 (+2) to the last arc of the |1 SO DPA OBJECT | DENTI FI ER val ue of
36 the job-current-state job attribute:"
37
38 -- This is a type 2 enuneration. See Section 7.1 on page 32.
39 SYNTAX | NTEGER {
40 ot her (1), -- The job state is not one of the defined
41 -- states.
42
43 unknown( 2), -- The job state is not known, or is
44 -- indeterm nate.
45
46 pr eProcessi ng(3), -- The job has been created on the server
47 -- or device but the submtting client is
48 -- in the process of adding additional job
49 -- conponents and no docunents have
50 -- started processing. The job maybe in
51 -- the process of being checked by the
52 -- server/device for attributes, defaults
53 -- being applied, a device being sel ected,
54 -- etc.
55
56 hel d(12), -- The job is not yet a candidate for
57 -- processing for any nunber of reasons.
58 -- The reasons are represented as bits in
59 -- the jmlobSt at eReasons object. Sone
60 -- reasons are used in other states to
61
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processing(7),

needsAttention(9),

paused(13),

Hast i ngs,

| saacson,

Lew s

gi ve added i nformation about the job
state. See the JmJobSt at eReasonsTC
textual convention for the
specification of each reason and in
whi ch states the reasons may be used.

The job is a candidate for processing,
but is not yet processing.

The job is using one or nore docunent
transforns which include purely

sof tware processes, such as
interpreting a PDL, and hardware

devi ces.

The job is using one or nore devices,
but has encountered a problemw th at

| east one device that requires human

i ntervention before the job can
continue using that device. Exanples

i ncl ude runni ng out of paper or a paper
j am

Usual Iy devices indicate their
condition in human readabl e form
locally at the device. The nmanagenent
application can obtain nore conplete
device status renotely by querying the
appropriate device MB using the job's
j mDevi cel ndex object in the Job
Monitoring M B.

NOTE - Instead of the needsAttention
job state, |1SO DPA uses the multi-

val ued printer-state-of-printers-
assigned job attribute, so that the
state of each device that a job is
usi ng can be accurately represented.
However, for the Job Monitoring MB
the sinpler approach is used of adding
a single needsAttention job state if
any device that the job is using needs
attention and relying on the device MB
for nore information.

The job has been indefinitely suspended
by a client issuing an operation to
suspend the job so that other jobs may
proceed using the sanme devices. The
client may issue an operation to resune
t he paused job at any tinme, in which
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i nterrupted(8),

term nating(14),

retained(11),

Hast i ngs,

| saacson,

case the server or printer places the
job in the held or pending states and
the job is eventually resuned at the
poi nt where the job was paused.

The job has been interrupted while
processing by a client issuing an
operation that specifies another job to
be run instead of the current job. The
server or printer will automatically
resunme the interrupted job when the
interrupting job conpletes.

The job is in the process of being
termnated by the server or printer,

ei ther because the client cancel ed the
j ob or because a serious problem was
encountered by a docunent transform
whil e processing the job. The job's

] mlobSt at eReasons obj ect shall contain
the reasons that the job was

t erm nat ed.

The job is being retained by the server
or printer after processing and all of
t he nedi a have been successfully
stacked in the output bin(s).

The job (1) has conpl eted successfully
or wwth warnings or errors, (2) has
been aborted while printing by the
server/device, or (3) has been
cancel l ed by the submtting user or
operator before or during processing.
The job's jmlobSt at eReasons obj ect
shal |l contain the reasons that the job
has entered the retained state.

Wiile in the retained state, all of the
j ob's docunent data (and submtted
resources, such as fonts, |ogos, and
forms, if any) are retained by the
server or device; thus a client could

i ssue an operation to resubmt the job
(or a copy of the job) while the job is
in the retained state.

The retained state is conditionally
mandatory. |Inplenentations that do not
retain jobs after they are finished
processi ng such that the client could
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conpl et ed(17)

Hast i ngs,

| saacson,

request that the job be repeated (or
resubmtted), need not inplenent the
retained state.

The job has (1) conpleted after
processing and all of the nedia have
been successfully stacked in the output
bin(s) and (2) the server/device is
keeping the job in summary formfor a
site-settabl e period for purposes of

ai ding operators and users to determ ne
t he disposition of users' jobs.

The job (1) has conpl eted successfully
or with warnings or errors, (2) has
been aborted while printing by the
server/device, or (3) has been
cancel l ed by the submtting user or
operator before or during processing.
The job's jmlobSt at eReasons obj ect
shal |l contain the reasons that the job
has entered the conpl eted state.

VWhile in the conpleted state, a job's
docunent data (and subm tted resources,
such as fonts, logos, and forns, if
any) need not be retained by the
server; thus a job in the conpleted
state could not be reprinted. The
length of tinme that a job may be in
this state, before transitioning to
unknown, is inplenentation-dependent.
However, servers that inplenment the
conpleted job-state shall retain all of
the job's Job Monitoring M B objects,
except the jmueueG oup objects, so

t hat a managenent application
accounti ng program can copy themto an
accounting | og.
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t ext ual -convention 3: JmJobSt at eReasonsTC

JmIobSt at eReasonsTC : : = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"This textual -convention is used in the jmlobSt at eReasons obj ect
to provides additional information regarding the

j mMlobCurrent State object. The jmlobStat eReasons obj ect
identifies the reason or reasons that the job is in the
preProcessi ng, held, pending, processing, needsAttention,

paused, interrupted, term nating, retained, or conpleted state.
The server shall indicate the particular reason(s) by setting
the value of the j mlobStat eReasons object. Wile the job states
cannot be added to wi thout inpacting deployed clients, it is the
intent that additional JmJobStateReasonsTC enuns can be defi ned
wi t hout inpacting deployed clients. In other words, the
JmJobSt at eReasonsTC i s intended to be extensible.

When the job does not have any reasons for being in its current
state, the server shall set the value of the jmlobStateReasons
object to a bit string containing all zeros.

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

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

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

This object is a type 2 bit string. See Section 7 entitled
"I ANA Considerations' on page 32 and Section 12 entitled
' Dat at ypes used in the Job Monitoring M B on page 37

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

This is a type 2 bit string. See section 7.2 on page 33.
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SYNTAX | NTEGER {
- - real |y OCTET STRI NG(SI ZE(0. .63))
docunent sNeeded( 1), The job is in the held state because

-- the server or printer is waiting for

-- the job's files to start and/or finish
-- being transferred before the job can be
-- schedul ed to be printed.

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

| obProcessAfterSpecified(3), -- The job is in the held state because

-- the client specified a tine

-- specification reflected in the val ue of
-- the job's jmlobProcessAft er Dat eAndTi ne
-- object that has not yet occurred.

requi redResour cesNot Ready(4),
-- The job is in the held state because at
-- least one of the resources needed by
-- the job, such as nedia, fonts, resource
-- Objects, etc., is not ready on any of
-- the physical devices for which the job
-- 1s a candidate.

successf ul Conpl etion(5), -- The job is in the retained or conpleted
-- state having conpl eted successfully.

conpl et edW t hWar ni ngs(6), -- The job is in the term nating,
-- retained, or conpleted states having
-- conpleted with warnings.

conpl etedWthErrors(7), -- The job is in the term nating,
-- retained, or conpleted states having
-- conpleted with errors (and possibly
-- warnings too).

cancel | edByUser (8), -- The job is in the term nating,
-- retained, or conpleted states having
-- been cancell ed by the user.

cancel | edByOperator (9), -- The job is in the term nating,
-- retained, or conpleted states having
-- been cancell ed by the operator using
-- the Cancel Job request.

abort edBySysten{ 10), -- The job is in the term nating,

-- retained, or conpleted states having
-- been aborted by the system
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| ogfil ePendi ng(11), -- The job's logfile is pending file
-- transfer.
| ogfil eTransferring(12), -- The job is in the term nating,

-- retained, or conpleted states and the
-- job's logfile is being transferred.

cascaded( 13), -- After the outbound gateway retrieves
-- all job and docunent attributes and
-- data, it stores the information into a
-- spool directory. Once it has done
-- this, it sends the supervisor a job-
-- processing event with this job-state-
-- reason which tells the supervisor to
-- transition to a new job state.

del et edByAdm ni strator(14), -- The adm nistrator has issued a Del ete
-- operation on the job or a Cean
-- operation on the server or queue
-- containing the job; therefore the job
-- may have been cancel |l ed before or
-- during processing, and will have no
-- retention-period or conpletion-period.

di scardTi meArrived(15), -- The job has been del eted (cancell ed
-- with the job-retention-period set to 0)
-- due to the fact that the time specified
-- by the job's job-discard-tine has
-- arrived [if the job had al ready
-- conpleted, the only action that would
-- have occurred is that the job-
-- retention-period would be set to 0 and
-- the job is del eted].

post Processi ngFai | ed(16), -- The post-processing agent failed while
-- trying to log accounting attributes for
-- the job; therefore the job has been
-- placed into retained state for a
-- systemdefined period of tine, so the
-- admnistrator can examne it, resubmt
-- it, etc. The post-processing agent is
-- a plug-and-play nmechani sm whi ch the
-- systemand the custoner uses to add
-- functionality that is executed after a
-- job has finished processing.

subm ssionlnterrupted(17), -- Indicates that the job was not
-- conpletely submtted for the foll ow ng
-- reasons: (1) the server has crashed
-- before the job was cl osed by the
-- client. The server shall put the job
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maxJobFaul t Count Exceeded(18),
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needsKeyQper at or Ti neCut ( 20),

Ber gnman,

Hast i ngs,

| saacson,

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

j ob before the time-out period. The
server shall close the job and put the
job into the held state with job-state-
reasons of subm ssion-interrupted and

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

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

The job has been faulted and returned
by the server several tinmes and that
the job-fault-count exceeded the
device's (or server's, if not defined
for the device) cfg-nax-job-fault-
count. The job is automatically put
into the held state regardl ess of the
hol d-j obs-i nterrupted-by-device-failure
attribute. This job-state-reasons val ue
is used in conjunction with the job-

i nt errupt ed- by-devi ce-failure val ue.

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

One or nore devices or docunent
transforns that the job is using need a
specially trained operator (who may
need a key to unlock the device and
gain access) in order for the job to
make progress, but the key operator
intervention did not occur within the
site-settable tine-out value and the
server/device has transitioned the job
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-- to the held state.

j obStartWai t Ti neCQut (21), -- The server/device has stopped the job
-- at the beginning of processing to await
--  human action, such as installing a
-- special cartridge or special non-

-- standard nedia, but the job was not

-- resuned within the site-settable tine-
-- out value and the server/device has

-- transitioned the job to the held state.
-- Normally, the job is resuned by neans
-- outside the job subm ssion protocol,

-- such as sone local function on the

-- devi ce.

j ObEndWai t Ti meQut (22), -- The server/device has stopped the job
-- at the end of processing to await human
-- action, such as renoving a speci al
-- cartridge or restoring standard nedi a,
-- but the job was not resuned within the
-- sSite-settable tinme-out value and the
-- server/device has transitioned the job
-- tothe retained state. Normally, the
-- job is resuned by neans outside the job
-- subm ssion protocol, such as sone | oca
-- function on the device, whereupon the
-- job shall transition immedi ately to the
-- termnating state.

| obPasswor dWai t Ti nreQut (23), -- The server/device has stopped the job
-- at the beginning of processing to await
-- input of the job's password, but the
-- human intervention did not occur within
-- the site-settable tinme-out value and
-- the server/device has transitioned the
-- job to the held state. Normally, the
-- password is input and the job is
-- resuned by neans outside the job
-- subm ssion protocol, such as sone | oca
-- function on the device.

devi ceTi nedQut ( 24) , -- A device that the job was using has not
-- responded in a period specified by the
-- device's site-settable attribute.

connecti ngToDevi ceTi neQut ( 25),
-- The server is attenpting to connect to
-- one or nore devices which may be dial -
-- up, polled, or queued, and so nay be
-- busy with traffic from other systens,
--  but server was unable to connect to the

Ber gman, Hastings, |saacson, Lew s [ Page 51]



Job Monitoring MB Mar 26, 1997

transferring(26),

gueuedl nDevi ce( 27),

j obCl eanup( 28),

processi ngToSt opPoi nt (29),

| obPasswor dWai t ( 30),

val i dati ng(31),

queueHel d(32),

] obPr oof Wi t (33),

hel dFor Di agnosti cs(34),

Ber gman, Hastings, |saacson,

device within the site-settable tine-
out value and the server has
transitioned the job to the held state.

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

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

The server/device is perform ng cl eanup
activity as part of ending nornal
processi ng.

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

The server/device has selected the job
to be next to process, but instead of
assigning resources and started the job
processi ng, the server/device has
transitioned the job to the held state
to await entry of a password (and

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

passwor d=secr et - code i nput paraneter
that nust match the job's job-password
attribute.

The server/device is validating the job
after a CreateJdob operation. The job
state may be creating, held, pending,

or processing.

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

The job has produced a single proof
copy and is in the held state waiting
for the requester to issue an operation
to release the job to print normally,
obeyi ng the j ob-copies and copy-count

j ob and docunent attributes that were
originally submtted.

The systemis running intrusive
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servi ceO fLine(35),

noSpaceOnSer ver ( 36),

pi nRequi red(37),

exceededAccount Limt (38),

hel dFor Ret ry( 39),

Ber gman, Hastings, |saacson,

di agnostics, so the all jobs are being
hel d.

The service/docunent transformis off-
line and accepting no jobs. Al

pendi ng jobs are put into the held
state. This could be true if its input
is inpaired or broken.

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

j ob.

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

shall either (1) enter a pin locally at
the device or issue a renote operation
supplying the PIN in order for the job
to be able to proceed.

The account for which this job is drawn
has exceeded its limt. This condition
shoul d be detected before the job is
schedul ed so that the user does not
wait until his/her job is schedul ed
only to find that the account is
overdrawn. This condition may al so
occur while the job is processing

ei ther as processing begins or part way
t hrough processing.

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

The job encountered sone errors that
t he server/device could not recover
fromwith its normal retry procedures,
but the error is worth trying the job
| ater, such as phone nunber busy or
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cancel | edBy Shut down( 40), --

devi ceUnavai |l abl e(41), - -

wr ongDevi ce(42), --

badJob(43), --

Ber gman, Hastings, |saacson, Lew

renote file systemin-accessible. For
such a situation, the server/device
shall add the held-for-retry value to
the job's jmlobSt at eReasons obj ect and
transition the job fromthe processing
to the held, rather than to the
retained state.

The job was cancel | ed because the
server or device was shutdown before
conpleting the job. The job shall be
pl aced in the pending state [if the job
was not started, else the job shall be
placed in the termnating state].

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

pl aced in the pending state.

This job was aborted by the system
because the device is unable to handl e
this particular job; the spooler should
try another device. This reason [shal
be] used in conjunction with the reason
aborted-by- system The job shall be
pending if the queue contains other
physi cal devices that the job could
print on, and the spooler is capabl e of
not sending the job back to a physi cal
device that has rejected the job for
this job-state-reasons val ue.

O herwi se, [the job] shall be retained.

This job was aborted by the system
because this job has a major problem
such as an ill-formed PDL; the spooler
shoul d not even try another devi ce.
This reason shall be used in
conjunction with the reason aborted- by-
system The job shall be placed in the
term nating state.

A device or the print system software
that the job was using has failed while
the job was processing. The device is
keeping the job in the held state until
an operator can determ ne what to do
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j obPrinting(45)

Ber gnman,

Hast i ngs,
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| saacson,

with the job.

The job is putting marks on a nedi um
This optional job state reason is

provi ded for systens where there is a
significant difference in the tine
period while a job is in the processing
state between putting marks on a medi um
and other activities, such as
interpreting the docunent data. For
systens that interpret and mark at the
sane time for a job need not inplenent
this job state reason
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The follow ng table shows the JmlobSt at eReasonsTC val ues and t he
job states for which they are applicable. The 1SO DPA job state
reasons are shown along with additional job-state-reasons that give
users additional feedback on the progress of their job:--

Job States
hel d pend proc paus inter termreta conpl
ing ess sed rupt inat ined eted
i ng ed i ng
3 4 5 7 8 9 10 11

Descri ptive Nane
| SO DPA val ues:

docunent s- needed( 1) X
j ob- hol d-set (2) X

| ob-process-after- X
speci fied(3)

requi red-resources- X
not - r eady( 4)

successful - X X
conpl etion(5)

conpl eted-w t h- X X
war ni ngs( 6)

conpl eted-w t h- X X
errors(7)

cancel | ed- by-user (8) X X X
cancel | ed- by- X X X
oper ator (9)

abort ed- by-syst en( 10) X X X
| ogfil e-pendi ng(11) X X

| ogfil e- X X

transferring(12)
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-- device-tined-out (24)

Job Monitoring MB Mar 26

-- Additional reasons:
-- Descriptive Nane

-- Job States
-- hel d pend proc paus inter termreta conpl
-- ing ess sed rupt
-- i ng ed
- - 3 4 5 7 8

-- cascaded(13)

-- del et ed- by-
-- adm nistrator(14)

-- discard-tine-
-- arrived(15)

-- postprint-failed(16)

-- subm ssi on-
-- interrupted(17)

-- max-job-fault-count-
-- exceeded(18)

-- devi ces- need- X
-- attention-tine-
-- out(19)

-- needs-key-operator- X
-- tinme-out(20)

-- job-start-wait-tinmne- X
-- out(21)

-- job-end-wait-tinme-
-- out(22)

-- | ob-password-wait - X X
-- tinme-out(23)

x

Ber gman, Hastings, |saacson, Lew s

i nat
i ng

9
X

X

1997

i ned eted
10 11
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
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- - Job States
-- hel d pend proc paus inter termreta conpl
-- ing ess sed rupt inat ined eted

o i ng ed ing

-- Descriptive Nane

-- connecting-to-device- X X X X
-- time-out(25)

-- transferring(26) X

-- queued-i n-device(27) X

-~ job-cl eanup(28) X

-~ processing-to- st op- X

--  point(29)

-~ job-password-wait(30) x X

-- validating(31) X X X

-- queue- hel d(32) X

-- j ob-proof-wait(33) X

-- held-for- X

-- diagnostics(34)

-- service-off-line(35) X

--  no-space-on- X

-- server(36)

-- pin-required(37) X X X X
-- exceeded- account - X X X X
-- limt(38)

-- held-for-retry(39) X

-- job-printing(45) X
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Descri ptive Nane

cancel | ed- by-
shut down( 40)

devi ce-
unavai |l abl e(41)

wr ong- devi ce(42)
bad-j ob(43)

j ob-interrupted-by-
devi ce-fail ure(44)

Job Monitoring MB Mar 26, 1997

X/ Open PSI'S job-state-reasons extension
val ues

Job States
hel d pend proc paus inter termreta conpl
ing ess sed rupt inat ined eted

i ng ed i ng
3 4 5 7 8 9 10 11
X X X
X
X X X
X X X



©O©oo~NOOOUIDS WN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

Job Monitoring MB Mar 26, 1997

-- textual -convention 4: JmAttributeTypeTC

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

"The type of the attribute.

Attributes may represent information about a job, such as a
file-name, or a docunent-nanme, or subm ssion-tine or conpletion
time. Attributes may al so represent resources required, e.g., a
medi um or a colorant , etc. to process the job before the job
start processing ORto indicate the amount of the resource that
is being consuned while the job is processing, e.g., pages
conpleted or inpressions conpleted. |If both a required and a
consuned val ue of a resource is needed, two separate attribute
enuns are assigned in the textual convention.

In the followng definitions of the enuns, each description

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

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

( medi unConsuned) and so have both tags.

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

The standard attri bute types defined so far are:"

-- This is a type 2 enuneration. See Section 7.1 on page 32.

SYNTAX | NTEGER ({

-- JmAttri but eTypel ndex Description - including Cctets: or

-- I nteger: to specify whether the val ue

-- is represented in the

-- J Mttri but eVal ueAsCctets or the

-- ] MAt t ri but eVal ueAsl nt eger obj ect,

-- respectively.

ot her (1), -- An attribute that is not in the |ist
-- and/or that has not been registered
--  with I ANA

fileNanme(3), -- Cctets: The coded character set file
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docunent Nane(4),

j obAccount Nane(5),

j obConment ( 6) ,
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processi ngMessage(7),

] obSour ceChannel | ndex( 8),

Ber gnman,

Hast i ngs,

| saacson,

nane of the docunent.

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

Cctets: The coded character set nane
of the docunent.

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

Cctets: Arbitrary binary information
whi ch may be coded character set data
or encrypted data supplied by the

subm tting user for use by accounting
services to allocate or categorize
charges for services provided, such as
a customer account nane.

NOTE: This attribute need not be
printabl e characters.

Cctets: An arbitrary human-readabl e
coded character text string supplied by
the submtting user or the job

subm tting application programfor any
pur pose. For exanple, a user m ght

i ndi cate what he/she is going to do
with the printed output or the job

subm tting application program m ght

i ndi cate how t he docunent was produced.

The jobComrent attribute is not
intended to be a nane; see the
] mlobNane obj ect.

Cctets: A coded character set nessage
that is generated during the processing
of the job as a sinple form of
processing log to show progress and any
pr obl ens.

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

Integer: The index of the rowin the
associated Printer MB of the channe
which is the source of the print job.
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out put Bi nl ndex(9),

out put Bi nNane( 10),

sides(11),

docunent For mat | ndex(12),

Ber gman, Hastings, |saacson,

See RFC 1759.
Must be 1 or greater.

NOTE - the Job Monitoring MB points to
the Channel rowin the Printer MB, so
there is no need for a port object in
the Job Monitoring M B, since the PWG

i s addi ng a prtcChannel I nformation
object to the Channel table of the
draft Printer M B.

I nteger: The output subunit index in
the Printer MB of the output bin to
which all or part of the job is placed
in.

Arowwth this attribute item may
appear nore than once in the
JMAttri buteTable for a job, but the
] MAtt ri but eVal ueAsl nt eger shall be
different for each such row

Cctets: The nanme of the output bin to
which all or part of the job is placed
in.

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

| nteger: The nunber of sides that any
docunent in this job will require or
di d use.

Integer: The interpreter |anguage
famly index in the Printer MB of the
prtinterpreterLangFam |y object, that
this job requires and uses. A docunent
or a job may use nore than one PDL.

Arowwth this attribute item may
appear nore than once in the

JMAttri buteTable for a job, but the

] MAtt ri but eVal ueAsl nt eger shall be
different for each such row As with
all intensive attribute itens where
mul tiple rows are all owed, there shal
be only one distinct row for each
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docunent For mat Enun{ 13) ,

physi cal Devi cel ndex(14),

Ber gnman,

Hast i ngs,

| saacson,

distinct PDL; there shall be no
dupl i cates.

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

i npl enents the Printer MB and shal

not be used if the agent does not

i npl enent the Printer MB. Such as
agent shall use the docunent For mat Enum
attribute instead.

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

Arowwth this attribute item may
appear nore than once in the

JMAttri buteTable for a job, but the

] MAtt ri but eVal ueAsl nt eger shall be
different for each such row As with
all intensive attribute itens where
mul tiple rows are all owed, there shal
be only one distinct row for each
distinct PDL; there shall be no
dupl i cates.

This enumis a type 2 enum

NOTE: This textual convention is
inported fromthe draft Printer M B,
but is not in RFC 1759.

I nteger: The index of the physical
device M B instance requested/ used,
such as the Printer MB. This value is
an hrDevi cel ndex val ue. See the Host
Resource M B

Arowwth this attribute item may
appear nore than once in the

JmAttri buteTable for a job that is
usi ng nore than one physical device,
but the jmAttri buteVal ueAsl nteger shal
be different for each such row

|f there is no physical device MB
instance for this job, this row shall
not be present in the jmAttri buteTabl e.
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physi cal Devi ceNane( 15) , -- Cctets: The nane of the physical
-- device to which the job is assigned.

-- Arowwth this attribute item may

-- appear nore than once in the

-- JmAttributeTable for a job that is

-- using nore than one physical device,
-- but the jmAttri buteVal ueAsCctets shall
-- be different for each such row

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

-- Resources requested and consuned attri butes
-- Pairs of these attributes can be used by nonitoring
-- applications to show users thernoneters of usage.

R R R b Sk S b S b b S b S S b S b b S b b S S b b b S b S b S R b S S bk S b i b b S b b b S b b Sk S b S IR R

] obCopi esRequest ed(16), -- Integer: The nunber of copies of the
-- entire job that are to be produce

-- A value of -2 neans unknown.

] obCopi esConpl et ed(17), -- Integer: The nunber of copies of the
-- entire job that the entire job has
-- conpleted so far.

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

docunent Copi esRequested(18), -- Integer: The total count of the nunber
-- of docunent copies requested. |If there
-- are docunents A B, and C, and docunent
-- Bis specified to produce 4 copies, the
-- nunber of docunent copies requested is
-- 6 for the job.

docunent Copi esConpl eted(19), -- Integer: The total count of the nunber
-- of docunent copies conpleted so far for
-- the job as a whole. |If there are

-- docunents A B, and C, and docunent B
-- is specified to produce 4 copies, the
-- nunber of docunent copies starts a O

-- and runs up to 6 for the job as the job
-- processes.

] obKCct et sTot al (20), -- Integer: The total nunber of K (1024)
-- octets to be processed in the job,
-- including docunent and job copies. The
-- agent shall round the actual nunber of
-- octets up to the next highest K  Thus
-- 0 octets shall be represented as 0, 1-
-- 1024 octets shall be represented as 1
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1025- 2048 shall be represented as 2,
etc.

The server/device may update the val ue
of this attribute after each docunent
has been transferred to the
server/device or the server/device may
provide this value after all docunments
have been transferred to the

server/ devi ce, dependi ng on

i npl enentation. |In other words, while
the job is in the preProcessing state
and when the job is in the held state
with the jmlobSt at eReasons obj ect
cont ai ni ng a docunent sNeeded val ue, the
val ue of the jobKCOctetsTotal attribute
depends on inplenentation and may not
correctly reflect the size of the job.

In conmputing this value, the
server/device shall include the

mul tiplicative factors contributed by
(1) the nunber of docunent copies, and
(2) the nunber of job copies,

i ndependent of whether the device can
process nultiple copies of the job or
docunent w thout making nmultiple passes
over the job or docunent data and

i ndependent of whether the output is
collated or not. Thus the
server/devi ce conputation is

i ndependent of the inplenentation and
shal | be:

(1) Docunent contri bution:

Mul tiply the size of each docunent
in octets by the nunber of docunent
copi es of that docunent.

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

(3) Job copy contribution:
Mul tiply the job size by the nunber
of job copies.

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

The total K octets to be processed can
be used in the denom nator with the
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| saacson,

] mlobKQct et sConpl eted attribute in the
nunmerator in order to produce a
"thernmoneter' that indicates the
progress of the job.

The val ue (-2) neans unknown.

I nteger: The nunber of K (1024) octets
currently processed by the device,

i ncl udi ng docunent and job copies. For
printing, the conpleted count includes
processing (interpreting) and marking.
For scanning, the conpl eted count

i ncl ude scanni ng.

The agent shall round the actual nunber
of octets conpleted up to the next

hi gher K Thus O octets is represented
as 0, 1-1023, is represented as 1,
1024-2047 is 2, etc. \Wen the job
conpl etes, the values of the

] obKCct et sTotal and the

] mlobKQct et sConpl eted attri butes shal
be equal .

For multiple copies generated froma
single data stream the value shall be
incremented as if each copy was printed
froma new data stream w t hout
resetting the count between copi es.

See t he pagesConpl et edCurr ent Copy
attribute that is reset on each
docunent copy.

The total K octets conpleted can be
used in the nunmerator with the

] obKCctetsTotal attribute in the
denom nator in order to produce a
"thernoneter” that indicates the
progress of the job.

The value of this attribute shall be O
if processing has not started for this
j ob.
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R R R I Sk S b b S b b S b S b b S b b S b b b S b S b R b b S S b S b S bk S R I b Sk S b b b S b Sk Ik I b

-- Page attributes: A page is a logical page. Nunber up can inpose
-- nore than one page on a single side of a sheet. Two-up is the

-- placenent of two |ogical pages on one side of a sheet so that each
-- side counts as two pages.

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

pagesRequest ed(28), -- Integer: The nunber of | ogical pages
-- requested by the job to be processed.

pagesConpl et ed(29), -- Integer: The total nunber of [ ogica
-- pages conpleted for this job

pagesConpl et edCur r ent Copy(30),
-- Integer: The nunber of | ogical pages
-- conpleted for the current copy of the
-- docunent. This value is reset to 0 for
-- each docunent and for each docunent

--  copy.

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

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

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

sheet sRequest ed(31), -- Integer: The total nunber of nedium
-- sheets requested to be processed for
-- this job.

sheet sConpl et ed( 32), -- Integer: The total nunber of nedium

-- sheets that have been conpleted for the
-- entire job whether those sheets have

-- been processed on one side or on both.
-- The value of this attribute shall be O
-- if processing has not started for this
-- job.

sheet sConpl et edCur r ent Copy( 33),
-- Integer: The nunmber of nmedium sheets
-- that have been conpleted for the
-- current copy of a docunent in the job
-- whether those sheets have been
-- processed on one side or on both.
-- The value of this attribute shall be 0O
-- if processing has not started for this
-- job.
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medi unRequest ed( 34) , -- COctets: The nane of the nediumthat is
-- required by the job.

-- Arowwth this attribute item may
-- appear nore than once in the

-- JmAttributeTable for a job, but the
-- JmAttributeVal ueAsCctets shall be
-- different for each such row.

medi umConsuned( 35) , -- Octets: The nane of the nmedi um AND

-- Integer: the nunber of sheets that

-- have been consuned whet her those sheets
-- have been processed on one side or on
-- both. This attribute shall have both
-- val ues.

-- Arowwth this attribute item may
-- appear nore than once in the
-- JmAttributeTable for a job, but the

-- JmAttributeVal ueAsCctets shall contain
-- adifferent nane for each such row

-- The value of this attribute shall be 0O
-- if processing has not started for this
-- job.

col or ant Request edl ndex(36), -- Integer: The index
-- (prtMarkerCol orantlndex) in the Printer
-- MB of the colorant requested.

-- Arowwth this attribute item may
-- appear nore than once in the

-- JmAttributeTable for a job, but the
-- JmAttributeVal ueAsCctets shall be
-- different for each such row.

col or ant Request edNane( 37), -- COctets: The nane of the col orant
-- requested.

-- Arowwth this attribute item may
-- appear nore than once in the

-- JmAttributeTable for a job, but the
-- JmAttributeVal ueAsCctets shall be
-- different for each such row.
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col or ant Consunedl| ndex(38), -- Integer: The index
-- (prtMarkerCol orantlndex) in the Printer
-- MB of the col orant consuned.

-- Arowwth this attribute item may
-- appear nore than once in the

-- JmAttributeTable for a job, but the
-- JmAttributeVal ueAsCctets shall be
-- different for each such row.

col or ant ConsunedNane( 39) , -- COctets: The nane of the col orant
-- consuned.

-- Arowwth this attribute item may
-- appear nore than once in the

-- JmAttributeTable for a job, but the
-- JmAttributeVal ueAsCctets shall be
-- different for each such row.

R R R Sk S b S b S b b S b S b b S b I b S bk b b S b S b S b b S S b Sk i b Sk S b b Sk S R Ik S bk b b I

-- Tinme attributes: two forns of tinme are provi ded: DateAndTi ne and

-- TimeStanp from SNMPv2TC (RFC 1903). DateAndTine is an 8- or

-- 1l1-octet binary encoded year, nonth, day, hour, mnute, second,

-- deci-second with optional offset fromUTC. TineStanp is the

-- integer value of sysUpTine (in hundredths of a second). See page 37.

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

j obSubm ssi onDat eAndTi ne(40),
-- Cctets: The date and tine that the job
-- was submtted. The value shall be
-- specified using the DateAndTi ne textual
-- convention from SMv2-TC (see page 37).

-- NOTE: DateAndTinme is not printable
-- characters.

j obSubm ssi onTi neSt anp(41), -- |Integer: The tinme that the job was
-- submtted. The value shall be
-- specified using the TinmeStanp textual
-- convention from SMv2-TC (see page 37).

j obSt art edPr ocessi ngDat eAndTi ne(42),
-- Cctets: The date and tinme that the job
-- started processing. The value shall be
-- specified using the DateAndTi ne textual
-- convention from SMv2-TC (see page 37).

| obSt art edPr ocessi ngTi neSt anp(43),
-- Integer: The time that the job started
-- processing. The value shall be
-- specified using the TinmeStanp textual
-- convention from SMv2-TC (see page 37).
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j obConpl et edDat eAndTi ne(44),

] obConpl et edTi neSt anp(45),

processi ngCPUTI nme( 46)

Ber gnman,

Hast i ngs,

| saacson,

Cctets: The date and tine that the job
conpl eted processing and the nmediumis
conpl etely stacked in the output bin.
The val ue shall be specified using the
Dat eAndTi ne textual convention from

SM v2-TC (see page 37).

Integer: The time that the job

conpl eted processing and the nmediumis
conpl etely stacked in the output bin.
The val ue shall be specified using the
Ti meSt anp textual convention from

SM v2-TC (see page 37).

I nteger: The anount of CPU tine that
the job has been processing in seconds.
If the job needs attention, that

el apsed tinme shall not be included. 1In
ot her words, the processi ngCPUTI nme
shoul d be relatively repeatabl e.

The value of this attribute shall be O
if processing has not started for this
j ob.
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The General G oup (Mandatory)

The jnmGeneral G oup consists of information of a general
nature that are per-job-set, but are not per-job. The

j mceneral G oup consists entirely of the jnGeneral Entry which
i s indexed by:

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

| mpl ement ation of every object in this group is nmandatory.

See Section 4 entitled ' Conformance Considerations' on page 29

j mMeeneral OBJECT IDENTIFIER ::= { jobmonm b 5 }
| mener al Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF JntCeneral Entry

MAX- ACCESS not -accessible

STATUS current

DESCRI PTI ON

"A table of general information per-job-set ( queue), but not

per-job. See Term nol ogy and Job Mddel on page 10 for the
definition of a job set.”
.= { jmeneral 1}

j mceneral Entry OBJECT- TYPE

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

"I nformati on about a job set (queue). See Term nology and Job

Model on page 10 for the definition of a job set.

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

Jneneral Entry ::= SEQUENCE {

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

] mGener al JobSet Nanme OCTET STRI NE SI ZE(O..63)),
| mcener al JobConpl et edPol i cy | nt eger 32(0..2147483647),
] mGener al MaxNunber O Jobs | nt eger 32(0..2147483647),
] mGener al Nunber Of JobsToConpl et e | nt eger 32(0..2147483647),
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] mGener al MaxNunber Of Jobs OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The maxi num nunber of queued and conpleted jobs that this
server or print can support at the sane tine.

The value (-1) indicating other shall indicate that there is no
fixed limt."

{ jmGeneral Entry 4 }

j mGener al Nunber Of JobsToConpl et e OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The total nunber of jobs currently in the jmlobTable that are
to be conpleted, i.e., the total nunber of jobs that are in the
foll ow ng states: pre-processing, held, pending, processing,
needs-attention, paused, interrupted, or termnating, but not
retai ned or conpleted. See JmJobStateTC on page 43 for the
exact specification of the semantics of the job states.™

{ jnCGeneral Entry 5 }

] mGener al Nunmber Of JobsConpl et ed OBJECT- TYPE
SYNTAX | nt eger 32(0..2147483647)

MAX-

ACCESS read-only

STATUS current
DESCRI PTI ON

Ber gnman,

"The total nunber of jobs currently in the jmlobTable that are
conpleted, i.e., the total nunmber of jobs that are in the
follow ng states: retained or conpleted, but not pre-processing,
hel d, pendi ng, processing, needs-attention, paused, interrupted,
or termnating. See JmJobStateTC on page 43 for the exact
specification of the semantics of retained, conpleted and the

ot her states.

The val ue of the jnGeneral Nunber O JobsConpl eted shall equal the
nunber of jobs in the jnConpl etedTable. The sum of

] mGener al Nunmber Of JobsToConpl ete and

j mGener al Nunmber Of JobsConpl et ed shall be equal to the nunber of
jobs in the jmlobTable."

{ jnCGeneral Entry 6 }
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9
10
1 -- The Queue Group (Conditionally Mandatory)
12 --
13 -- The j mQueueG oup consists of job objects that are needed by a
14 -- server or device that queues jobs, but are not needed after the
15  -- j ob has conpl eted processing, i.e., are not needed by accounting
6 -- appl i cati ons.
17 --
18 -- The jnQueueGoup is conditionally mandatory neaning that the
19 -- ] mMueueG oup shall be inplenented by a Job Monitoring M B agent
20 -- that is instrunenting a server or printer that perforns queuing
21 -- (or spooling).
2 -
23 -- The jnQueueGoup is nade up entirely of the jmueueTable which is
24 - - an ordered list of jobs in a job set that have not conpleted
25 -- processing. The jnmQueueTable is indexed by:
26 --
27 -- 1. jmlobSetlndex - a running index of Job Set instances
28  -- supported by this device or server. A job set is used in the
29  -- M B to represent the separation of jobs into disjoint sets
30 -- for scheduling purposes in a server, typically into separate
31 -- j ob queues. See 'Term nol ogy and Job Mbdel' on page 10 for the
2 -- definition of a job set.
3 --
4 -- 2. jmQueuelndex - a running index of the jobs that have not
3B -- finished processing and shall indicate the order that the
36 -- jobs are currently schedul ed to be processed.
37 --
38 --
39 -- | mpl enmentation of this group is conditionally mandatory, i.e.,
40 -- mandatory if the server or printer that the agent is
4 -- i nstrunmenting queues jobs (rather than just passing the jobs
2  -- through). See Section 4 entitled ' Confornmance Considerations' on
43  -- page 29.
44
45 jmueue OBJECT IDENTIFIER ::= { jobmonmb 6 }
46
47  jmQueueTabl e OBJECT- TYPE
48 SYNTAX SEQUENCE OF JnQueueEntry
49 MAX- ACCESS not -accessible
50 STATUS current
51 DESCRI PTI ON
52 "A table of per-job information needed by a server or device
53 t hat performs queuing."
54 o= { jmueue 1 }
55
56 j mQueueEntry OBJECT- TYPE
57 SYNTAX JmQueueEntry
58 MAX- ACCESS not -accessi bl e
59
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STATUS current
DESCRI PTI ON
"Informati on about a job in a server or printer that perforns
gueui ng.

An entry shall exist in this table for each job in a job set
that is queued, i.e., for each job that has not conpleted
processing. "

| NDEX { j mJobSet| ndex, jmQueuel ndex }

.= { jmueueTable 1 }

JnmQueueEntry ::= SEQUENCE ({
] mMueuel ndex | nt eger 32(1..2147483647),
j mMueueJobl ndex | nt eger 32(1..2147483647),
] mMueueNunber O | nt er veni ngJobs | nt eger 32(0..2147483647),
j mJobPriority | nt eger 32(0..100),
] mMlobPr ocessAft er Dat eAndTi e Dat eAndTi ne

}

] mMueuel ndex OBJECT- TYPE

SYNTAX | nt eger 32(1..2147483647)
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The 32-bit index of the jobs that have not finished processing.
The i ndex val ues shall be assigned nonatonically increasing as
the server or printer determ nes the order of processing. The
agent shall change the value of this object dynamcally as the
priority ordering of jobs changes. Thus the jnQueueTable orders
the jobs into their current priority order which can change as
new j obs are submtted and/or the configuration of the Printer

i s changed."

c:={ jmueueEntry 1 }

j MQueueJobl ndex OBJECT- TYPE

SYNTAX | nt eger 32(1..2147483647)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The job's identifier generated by the server or device when
that server or device accepted the job. This value permts the
managenent application to access the other tables to obtain the
j ob-specific objects. This value shall be the sane for a job in
the j nQueueTabl e as the correspondi ng j mlobl ndex value in the

j mobTabl e for this job.

The value 0 shall not be generated. Agents instrunenting
systens that contain jobs with a job identifier of 0 shall map
the value 0 to a value that is one higher than the hi ghest job
identifier value that any job can have on that system"”

c:={ JmueueEntry 2 }
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j mMueueNunber O | nt er veni ngJobs OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The nunber of jobs that are expected to be processed before
this job is processed according to the inplenentation's queuing
algorithmif no other jobs were to be submtted. The agent
shall return a value of O for this object when the job starts
processing. "

.= { jmueueEntry 3 }

j mlobPriority OBJECT- TYPE

SYNTAX | nt eger 32(0..100)
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This attribute specifies a 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 value specifies a higher priority. The value 1 is
defined to indicate the | owest possible priority (a job which a
priority-based scheduling algorithmshall pass over in favor of
hi gher priority jobs). The value 100 is defined to indicate the
hi ghest possible priority. Priority is expected to be evenly or
"normal | y' distributed across this range. The nmappi ng of vendor-
defined priority over this range is inplenentation-specific.

A value of 0 shall be returned by inplenentations that do not
have a priority-based queuing algorithm?"
c:={ JmueueEntry 4 }

] mMlobPr ocessAft er Dat eAndTi ne OBJECT- TYPE

SYNTAX Dat eAndTi me
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object specifies the calendar date and tine of day after
whi ch the job shall becone a candidate to be schedul ed for
processing. |If the value of this attribute is in the future,
the server shall set the value of the job's jmlobCurrentState to
hel d and add the jobProcessAfterSpecified bit value to the job's
] mMlobSt at eReasons obj ect and shall not schedule the job for
processing until the specified date and tine has passed. Wen
the specified date and tine arrives, the server shall renove the
| obProcessAfterSpecified bit value fromthe job's

] mMlobSt at eReasons object and, if no other reasons remain, shal
change the job's jmlobCurrentState to pending so that the job
beconmes a candi date for being schedul ed on devices(s).
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The server shall assign an enpty value to the

] mlobPr ocessAft er Dat eAndTi me obj ect when no process after tine
has been specified, so that the job shall be a candidate for
processing i medi ately."

{ jmMueueEntry 5 }
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9
10
1 -- The Conpl eted G oup (Mandatory)
12 --
13 -- The j mConpl et edG oup consists entirely of the jnConpl etedTabl e
14 -- which is an ordered list of the jobs in the job set that have
15  -- conpl eted processing, i.e., jobs that are in the term nating,
16 -- retained or conpleted state. The jnConpl etedTable is indexed by:
17 --
18 --
19 -- 1. - ] mobSet I ndex - a running index of Job Set instances
20 -- supported by this device or server. A job set is used in the
21 -- M B to represent the separation of jobs into disjoint sets
2  -- for scheduling purposes in a server, typically into separate
23 -- j ob queues. See Term nol ogy and Job Mbdel on page 10 for the
24 -- definition of a job set.
25 --
26 --
27 -- 2. jnConpl etedl ndex - a running index of the jobs that have
28  -- fini shed processing.
29  --
30 --
31 -- | mpl ement ation of every object in this group is mandatory. See
2 -- Section 4 entitled ' Conformance Consi derations' on page 29.
33
34 jnConpleted OBJECT IDENTIFIER ::={ jobnmonmb 7 }
35
36 | nConpl etedTabl e OBJECT- TYPE
37 SYNTAX SEQUENCE OF JnConpl et edEntry
33 MAX- ACCESS not -accessible
39 STATUS current
40 DESCRI PTI ON
41 "A table of pointers to jobs that have finished processing, have
42 been cancel l ed by a user or operator, or the system has
43 aborted."
44 o= { jmConpleted 1 }
45
46 | mConpl etedEntry OBJECT- TYPE
47 SYNTAX JnConpl et edEntry
48 MAX- ACCESS not -accessi bl e
49 STATUS current
50 DESCRI PTI ON
51 "A pointer to a job that has finished processing.
52
53 An entry shall exist in this table for each job that has
54 finished processing, due to normal conpletion, cancellation by a
55 user, or termnation by the system"™
56 | NDEX { j mJobSet| ndex, jnConpl etedl ndex }
57 .= { jmConpl etedTable 1 }
58
50 JnConpl etedEntry ::= SEQUENCE {
60 ] mConpl et edl ndex | nt eger 32(1..2147483647),
61
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j mConpl et edJobl ndex | nt eger 32(1..2147483647)

j mConpl et edl ndex OBJECT- TYPE

SYNTAX | nt eger 32(1..2147483647)
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The 32-bit index of the jobs that are in the retained or
conpleted states. The agent shall add jobs to the end of the

j mConpl et edTabl e, so that nonitor prograns can qui ckly determ ne
what | obs have conpleted since the last tine that the nonitoring
prograns accessed the jnConpl etedTable. The index val ues shal
be nmonatonically increasing. Therefore, the order of the jobs
specified by the value of this index shall be the order in which
the jobs finished processing.

Since the jnConpl etedl ndex shall roll over when the
] mConpl et edl ndex woul d have reached 2731 (but no | ower),
nmoni toring prograns shall handle such roll over.™

.= { jmConpl etedEntry 1 }

j mConpl et edJobl ndex OBJECT- TYPE

SYNTAX | nt eger 32(1..2147483647)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The job's identifier generated by the server or device when
that server or device accepted the job. This value permts the
managenent application to access the other tables to obtain the
j ob-specific objects. This value shall be the sane for a job in
the j nQueueTabl e as the correspondi ng j mlobl ndex value in the

j mobTabl e for this job.

The value 0 shall not be generated. Agents instrunenting
systens that contain jobs with a job identifier of 0 shall map
the value 0 to a value that is one higher than the highest job
identifier value that any job can have on that system"”

.= { jmConpl etedEntry 2 }
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9
10
1 -- The Job Group (Mandatory)
12 --
13 -- The jmlobG oup consists of basic job identification and status
14 -- information for each job in a job set that (1) nonitoring
15  -- applications need to be able to access in a single SNWP Get
16 -- operation, (2) that have a single value per job, and (3) that
17 -- shal | al ways be inpl enent ed.
18 --
19 -- The jmlobG oup consists entirely of the jmJobTable which is
20 -- i ndexed by:
21 --
2 --
23 -- 1. jmlobSetlndex - a running index of Job Set instances
24 -- supported by this device or server. A job set is used in the
25 -- M B to represent the separation of jobs into disjoint sets
26 -- for scheduling purposes in a server, typically into separate
27 -- j ob queues. See Term nol ogy and Job Mbdel on page 10 for the
28  -- definition of a job set.
29  --
30 --
31 -- 2. jmloblndex - the job identifier that was generated by the
2 -- server or device that accepted the job
33 --
4 -- | mpl ement ation of every object in this group is mandatory. See
3B -- Section 4 entitled ' Conformance Consi derations' on page 29.
36
37
33 jmlob OBJECT IDENTIFIER ::={ jobnmonm b 8 }
39
40 jmlobTabl e OBJECT- TYPE
41 SYNTAX SEQUENCE OF JmiJobEntry
42 MAX- ACCESS not -accessible
43 STATUS current
44 DESCRI PTI ON
45 "A table of basic job identification and status information for
46 each job in a job set.™
47 :={ jmlob 1}
48
49 jmlobEntry OBJECT- TYPE
50 SYNTAX JmJobEntry
51 MAX- ACCESS not -accessi bl e
52 STATUS current
53 DESCRI PTI ON
54 "Basic per-job identification and status information.
55
56 An entry shall exist in this table for each job, no matter what
57 the state of the job is. Each job shall appear in one and only
58 one job set."
59 | NDEX { j mJobSet| ndex, jmlobl ndex }
60 .= { jmlobTable 1 }
61
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JmJobEntry ::= SEQUENCE {
-- Job ldentification (I) objects:
] mJobl ndex | nt eger 32(1..2147483647),
| mlobNanme OCTET STRI NG SI ZE(O0..63)),
j mJobl dNane OCTET STRI NG SI ZE(O0..63)),
J mJobl dNunber | nt eger 32(0..2147483647),
] mlobSer vi ceTypes | nt eger 32(1..2147483647),
-- JmJobServi ceTypesTC
| mlobOmner OCTET STRI NG SI ZE(O..63)),
] mlobDevi ceNameOr QueueRequest ed OCTET STRI NG SI ZE(O..63)),
-- Job Status (S) objects:
j mlobCurrent St at e JmlobSt at eTC
| mMlobSt at eReasons OCTET STRI NE SI ZE(O. . 63))

-- encoded as a bit string

-- Job ldentification (1) objects
-- The foll ow ng jmlobG oup objects identify the job to the user of
-- t he managenent application which may be acting in the role of an
- - end-user or a system operator:

| mlobl ndex OBJECT- TYPE

SYNTAX | nt eger 32(1..2147483647)

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The identifier of the job on the device or server. The job's
identifier is generated by the server or device when that server
or device accepted the job. However, if the device does not
generate a job identifier for each job, then the Job Mnitoring
M B agent shall generate the job identifier for the job.

The value 0 shall not be generated. Agents instrunenting
systens that contain jobs with a job identifier of 0 shall map
the value 0 to a value that is one higher than the highest job
identifier value that any job can have on that system"”

.= { JjmlobEntry 1 }

j mlobNanme OBJECT- TYPE

SYNTAX OCTET STRI NE SI ZE(O. . 63))
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This object is the human readable string nane of the job as
assigned by the submtting user to help the user distinguish
between his/her various jobs. This name does not need to be
uni que.
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This attribute is intended for enabling a user or the user's
application to convey a job nanme that may be printed on a start
sheet, returned in a query result, or used in notification or

| oggi ng nessages.

If this attribute is not specified when the job is submtted, no
j ob nane is assuned, but inplenentation specific defaults are

al | oned, such as the value of the docunent Nanme(4) resource item
of the first docunent in the job or the fil eNane(3) resource
itemof the first docunent in the job.

The j mJobNane is distinguished fromthe jobComent attribute, in
that the jmJobNanme is intended to permt the submtting user to
di stingui sh between different jobs that he/she has subm tted.
The jobComrent attribute is intended to be free form additi onal
information that a user mght wish to use to communicate with

hi msel f/ herself, such as a rem nder of what to do with the
results or to indicate a different set of input paraneters were
tried in several different job subm ssions.”

{ jmlobEntry 2 }

j mlobl dNane OBJECT- TYPE

SYNTAX OCTET STRI NG SI ZE(O. . 63))
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

Ber gnman,

"ldentifies the job on the '"client-side' of the printing process
as coded character set data in conbination with the
j mlobl dNunber obj ect.

The j mJobl dNanme and t he j mJobl dNunber objects are referred to as
the "client-side' identifiers because they allow the user,
operator, or the systemadmnistrator to uniquely identify the
print jobs of interest fromall the jobs currently 'known' by
the server or device.

The client-side identifiers can be assigned by either the job
subm ssion client's |local systemor a downstream server
dependi ng on inplenentati on and the job subm ssion protocol.
The format of the coded character set data and point of
assignment of the client-side identifiers depend upon the job
subm ssion protocol in use. See Appendix A on page 97 for the
mappi ng from sel ected job subm ssion protocols to these client-
side job identifiers.

Unli ke j mlobNanme, which is assigned by the submtting user, the

j mlobl dNane and j mJobl dNunber client-side identifiers provide
for unique identification of jobs.
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The j mJobl dNanme obj ect nay be used alone or in conjunction with
t he j mJobl dNunber obj ect, dependi ng upon the format of the job
subm ssion protocol client side identifier. For exanple, the
LPD job identifier normally contains three al pha characters
followed by a three digit nunber. The agent may represent the
al pha portion by jmlobl dNane and the nuneric portion by
j mobl dNunber. Alternatively, the agent may represent the LPD
client-side id entirely in the jnmJobl dNane object."”

.= { jmlobEntry 3 }

j mlobl dNunber OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"ldentifies the job on the '"client-side' of the printing process
in conbination with the jmJobl dNane object. This object may be
used alone or in conjunction with the jmlobl dName object,
dependi ng upon the format of the job subm ssion protocol client-
side identifier. Refer to the jnJobl dName object specification.

If the value of this object is unknown, the agent shall return
the value (-2)."
.= { jmlobEntry 4 }

] mlobSer vi ceTypes OBJECT- TYPE

SYNTAX I nt eger32(1..2147483647) -- See JmlobServi ceTypesTC
-- on page 41

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"Specifies the type(s) of service to which the job has been
submtted (print, fax, scan, etc.). The service type is
represented as an enumthat is bit encoded wth each job service
type so that nore general and arbitrary services can be created,
such as services with nore than one destination type, or ones
with only a source or only a destination. For exanple, a job
service mght scan, fax, and print a single job. 1In this case,
three bits would be set in the jmlobServiceTypes object,
corresponding to the val ues: 8+32+4=44, respectively.

Whet her this object is set froma job attribute supplied by the
j ob subm ssion client or is set by the recipient job subm ssion
server or device depends on the job subm ssion protocol. Wth

ei ther inplenentation, the agent shall return a non-zero val ue

for this object indicating the type of the job.

One of the purposes of this object is to permt a requester to
filter out jobs that are not of interest. For exanple, a
printer operator may only be interested in jobs that include
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printing. That is why the object is in the job identification
cat egory.

This object is a type 2 enum
The JmJobServi ceTypesTC textual convention defines conponent

types as separate bit value in the enum See page 41."
{ jmlobEntry 5 }

] mlobOmer OBJECT- TYPE

SYNTAX OCTET STRI NG SI ZE(O. . 63))
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

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

Thi s value should be the authenticated name of the user
submtting the job."
{ jmlobEntry 6 }

] mlobDevi ceNameOr QueueRequest ed OBJECT- TYPE

SYNTAX OCTET STRI NE SI ZE(O. . 63))
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The adm ni stratively defined coded character set nane of the
target device or queue. Its value corresponds to the Printer

M B: prtGeneral Adm nNane object (added to the draft Printer M B)
for printers. For servers, this object is the name that users
supply to indicate whether they want the job to be processed,
typically, but not limted to, a job queue nane or | ogical
printer nane."

{ jmlobEntry 7 }

] mlobCurrent St ate OBJECT- TYPE

SYNTAX JmlobStateTC  -- See page 43
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

Ber gnman,

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

Managenent applications shall be prepared to receive all the
standard job states. Servers and devices are not required to
generate all job states, only those which are appropriate for
the particular inplenmentation.

Hastings, |saacson, Lew s [ Page 85]



27
28
29
30
31
32
33

35
36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
53

55
56
57
58
59
60
61
62

Job Monitoring MB Mar 26, 1997

A conpani on textual convention (JmJobSt at eReasonsTC) and
correspondi ng object (jmlobStateReasons) provide additional

i nformati on about job states. Wiile the job states cannot be
added to wi thout inpacting deployed clients, it is the intent
that additional JnJobStat eReasonsTC enuns can be defined w thout
i npacti ng deployed clients. In other words, the
JmlobSt at eReasonsTC is intended to be extensible. See page 47.

This object is a type 2 enum”
{ jmlobEntry 8 }

] mMlobSt at eReasons OBJECT- TYPE

SYNTAX OCTET STRINE SI ZE(0..63)) -- encoded as a bit string
-- See JmJobSt at eReasonsTC
-- on page 47

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

Ber gnman,

"This object provides additional information regarding the

j mMlobCurrent State object. This object identifies the reason or
reasons that the job is in the preProcessing, held, pending,
processi ng, needsAttention, paused, interrupted, term nating,
retai ned, or conpleted state. The server shall indicate the
particul ar reason(s) by setting the value of the

] mlobSt at eReasons object. Wile the job states cannot be added
to without inpacting deployed clients, it is the intent that
addi ti onal JnJobSt at eReasonsTC enuns can be defined w thout

i npacting deployed clients. In other words, the
JmJobSt at eReasonsTC is intended to be extensible. See page 47.

When the job does not have any reasons for being in its current
state, the server shall set the value of the jmlobSt at eReasons
object to a bit string containing all zeros.

Bits in the bit string are assigned starting wth the nost
significant bit in the nost significant octet which is called
bit 1. Bit 2 is the next nost significant bit in the nost
significant octet, etc. Bit 9 is the nost significant bit in
t he second nost significant octet, etc., up to the maxinmmbit:
504 (= 8 x 63). See JmJobSt at eReasonsTC on page 47

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

If all bits are zero, the agent may return an OCTET STRI NG of
zero length. Alternatively, an agent may always return a fixed
nunber of octets starting wth the nost significant octet and
runni ng through the |east significant octet that could ever have
a one bit init for that inplenentation.
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This object is a type 2 bit string. See Section 7 entitled
"I ANA Consi derations' on page 32 and Section 12 entitled

' Dat at ypes used in the Job Monitoring M B on page 37."

{ jmlobEntry 9 }
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The Attribute G oup (Mandatory)

The jmAttri buteG oup consists attributes of the job and
docunent(s). Attribute may represent information about the job
and docunent (s), such as file-nanes, docunent-names, subm ssion-
time, conpletion-time, size. Attributes nay al so represent
requested and/ or consunmed resources for each job. Instead of

al l ocating distinct objects for each attribute, each attribute
itemis represented as a separate rowin the jmAttri buteTabl e.
Each columm in the row describes the attribute, such as its type
represented as an enum and the value represented as (1) an
integer or (2) an octet string (character coded text and binary
octet strings, such as DateAndTine) or (3) both.

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

JmMAttri buteTable. Unless indicated otherw se, an agent shal
ensure that each attribute itemoccurs only once in the
JmMAttributeTable. Attribute itens that may appear nultiple tines
in the jmAttri buteTable are indicated in their specification in
the JmAttri buteTypeTC (see page 60). However, such attribute
itenms shall not contain duplicates for "intensive" (as opposed to
"extensive") attributes. For exanple, each docunent Fornat (11)
shal | appear in the jmAttri buteTable only once for a job since
the interpreter language is an intensive attribute item even

t hough the job has a nunber of docunents that all use the sane
PDL. As another exanple of an intensive attribute that can have
multiple entries, if a docunent or job uses multiple types of
medi a, there shall be only one rowin the jmAttri buteTable for
each nedia type, not one row for each docunent that uses that
mediumtype. On the other hand, if a job contains two docunents
of the sane nane, there can be separate rows for the

docunent Nane(4) attribute itemw th the sanme nane, since a
docunent nanme is an extensive attribute item

The jmAttri buteG oup consists entirely of the jmAttri buteTabl e
which is indexed by (fromnost significant to |east significant):

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

2. jmloblndex - the job identifier that was generated by the
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server or device that accepted the job.

3. JmAttributeTypelndex - the enumthat indicates the type of
attribute. See JmAttributeTypeTC on page 60.

4. JmAttributelnstancelndex - a running index of attributes of
the same type for each job. For those attributes with only a
single instance per job, this index value shall be 1. For
those attributes that are a single value per docunent, the
i ndex val ue shall be the docunent nunber, starting with 1 for
the first docunent in the job. Jobs with only a single
docunent shall use the index value of 1. For those
attributes that can have nmultiple values per job and per
docunent, such as docunent For mat | ndex or docunent For mat Enum
the index shall be a running index for the job as a whol e,
starting at 1.

The jmAttributeTable is a per job table with an extra index for
each type of attribute (jmAttributeTypelndex) that a job can have
and an additional index (jmAttributelnstancel ndex)for those
attributes that can have nultiple instances per job. The

j Mt tri but eTypel ndex object shall contain an enumtype that
indicates the type of attribute. Sone attribute types are used
to represent a resources that is both requested and consuned as a
si ngl e val ue, depending on the point in time, while other
attributes have distinct types for requested versus consuned
values. The agent is able to discover the attributes either from
the job subm ssion protocol itself or fromthe docunment PDL. As
the docunents are interpreted, the interpreter may discover
additional attributes and so adds additional rows to this table.
As the resources are actually consuned, the usage counter
contained in the jmAttri buteVal ueAsl nt eger object is increnented
according to the units indicated in the description of the enum
See JmAttri buteTypeTC on page 60.

Sone attributes are mandatory for confornmance, and the rest are
are conditionally mandatory, i.e., an agent shall inplenent an
attribute if the device or server being instrunented has the
feature with the semantics associated with the attribute. The
mandatory attri butes are:

sheet sConpl et ed( 32)
However, a nonitoring application shall accept all of the
attributes froman agent and either display themto its user or
i gnore them

| mpl ementation of every object in this group is mandatory. See
Section 4 entitled ' Conformance Consi derations' on page 29.
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9
10
11 jmAttribute OBJECT IDENTIFIER ::={ jobmonmb 9 }
12
13 JmAttributeTable OBJECT-TYPE
14 SYNTAX SEQUENCE OF JmAttri buteEntry
15 MAX- ACCESS not -accessi bl e
16 STATUS current
17 DESCRI PTI ON
18 "A table of attributes for each job in a job set. Attributes
19 may represent information about the job and docunent(s) or
20 resources required and/ or consuned."”
21 o= { JjmAttribute 1 }
22
23 jmAttributeEntry OBJECT-TYPE
24 SYNTAX JmAttributeEntry
25 MAX- ACCESS not -accessi bl e
26 STATUS current
27 DESCRI PTI ON
28 "Attributes representing information about the job and
29 docunent (s) or resources required and/ or consuned.
30
31 Zero or nore entries shall exist in this table for each job in a
32 job set. Each job shall appear in one and only one job set."
33 | NDEX { jmlobSet| ndex, jmloblndex, jmAttri buteTypel ndex,
34 J MAttri but el nstancel ndex }
35 o= { JmAttributeTable 1 }
36
37 JmAttributeEntry ::= SEQUENCE ({
38 j MAt tri but eTypel ndex JmAttri buteTypeTC, -- See page 60
39 J MAtt ri but el nst ancel ndex | nt eger 32( 1. .32767),
40 ] MAtt ri but eVal ueAsl nt eger | nt eger 32(0..2147483647),
41 ] MAttri but eVal ueAsCct et s OCTET STRI NE SI ZE(O. . 63))
42
43
4  JmAttri buteTypel ndex OBJECT- TYPE
45 SYNTAX JmAttri buteTypeTC -- See page 60
46 MAX- ACCESS not -accessi bl e
47 STATUS current
48 DESCRI PTI ON
49 "The type of attribute.
50
51 The type may identify information about the job or docunent(s)
52 or may identify a resource required to process the job before
53 the job start processing and/or consunmed by the job as the job
54 IS processed.
55
56 Exanpl es of job and docunent information include:
57 ] obCopi esRequest ed, docunent Copi esRequest ed, | obCopi esConpl et ed,
58 docunent Copi esConpl eted, fil eNane, and docunent Nane.
59
60
61
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Exanpl es of resources required and consuned i ncl ude:

] obKCct et sTot al , j obKQOct et sConpl et ed, pagesRequest ed,
pagesConpl et ed, nedi unRequest ed, and nedi unConsuned. See the
JmAt tri but eTypeTC textual convention on page 60.

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

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

( medi unConsuned) and so have both tags.

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

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

J MAttri but el nstancel ndex OBJECT- TYPE

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

DESCRI PTI ON

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

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

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

] MAtt ri but eVal ueAsl nt eger OBJECT- TYPE

SYNTAX | nt eger 32(0..2147483647)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

Ber gnman,

"The integer value of the attribute. The value of the attribute
shall be represented as an integer if the enum description
JmAttri buteTypeTC definition (see JmAttri buteTypeTC on page 60)
has the tag: 'Integer:'.
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Conf or mance | nformati on

j MM BConf ormance OBJECT IDENTIFIER ::= { jobnmonmb 2 }

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, | nConpl et edG oup, jmlobG oup, jmAttri buteG oup }

OBJECT jmlobCurrent State

SYNTAX | NTEGER ({
processing(7),
needsAttention(9),
conpl et ed(17)

}
DESCRI PTI ON

"It is conformant for an agent to inplenent just these three job
states in this object, and the rest are are conditionally
mandatory, i.e., an agent shall inplenent a job state if the
device or server being instrumented has the job state with the
semantics associated with the state. However, a nonitoring
application shall accept all of the job states froman agent."

OBJECT jmAttri buteTypel ndex
SYNTAX | NTEGER ({
sheet sConpl et ed( 32)

}
DESCRI PTI ON

"I't is conformant for an agent to inplenment just the

sheet sConpl eted(32) attribute. Al other attributes are
conditionally mandatory, i.e., an agent shall inplenment an
attribute if the device or server being instrunented has the
feature with the semantics associated with the attribute.
However, a nonitoring application shall accept all of the
attributes froman agent and either display themto its user or
ignore them"

the jmQueueG oup is conditionally mandatory. An agent shal
i npl ement the jmQueueGoup if the server or device that the agent
i nstrunments perforns queui ng.

{ j mM BConformance 1 }

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

] mener al G oup OBJECT- GROUP

Ber gnman,

OBJECTS {
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| mGener al JobSet Nane, | ntener al JobConpl et edPol i cy,
] mGener al MaxNunmber Of Jobs, | nGener al Nunber O JobsToConpl et e,
| mGener al Nunmber Of JobsConpl eted }
STATUS current
DESCRI PTI ON
"The general group."
:={ JjmMBGoups 1}

] mMueueG oup OBJECT- GROUP

OBJECTS {
] mMueuedobl ndex, jnmueueNunber O | nt erveni ngJobs, jmlobPriority,
| mMlobPr ocessAft er Dat eAndTi e }

STATUS current

DESCRI PTI ON
"The queue group - conditionally mandatory."

:={ JjmMMBGoups 2}

j mConpl et edG oup OBJECT- GROUP
OBJECTS {
j mConpl et edJobl ndex }
STATUS current
DESCRI PTI ON
"The conpl eted group.”
.= { jmMM BG oups 3}

] MobG oup OBJECT- GROUP

OBJECTS {
j mlobNane, j mJobl dNanme, | mJobl dNunber, |jmlobServiceTypes,
| mlobOmner, | mlobDevi ceNaneOr QueueRequest ed, |j mlobCurrent St at e,
] mlobSt at eReasons }

STATUS current

DESCRI PTI ON
"The job group.”

:={ jmMMBGoups 4 }

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

END

Ber gman, Hastings, |saacson, Lew s [ Page 94]



=
QOWoOO~NOOUIN™~ WN

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

35
36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
53

55
56
57
58
59
60
61
62
63

[~ =

Job Monitoring MB Mar 26, 1997

Appendi x A - Mapping O Job Subm ssion Protocols To The Job Mnitoring
M B Objects and Attri butes

Thi s appendi x specifies the mapping of the input paraneters of popul ar
j ob subm ssion protocols to the objects and attri butes of the Job
Monitoring M B.

14. ppendi x A - Mapping O Job Subm ssion Protocols To The Job
Monitoring M B Objects and Attri butes

So far, this Appendix only has a few i nput paraneters and only has | SO
DPA. More input paraneters will be added and nore job subm ssion
protocols. The protocol list should include: |SO DPA, Apple PAP, |PDS,
LPR/ LPD, NDPS, PJL, PostScript(tm, PSERVER, SMB, and | EEE 1284.1
(TIPSI). The Internet Printing Protocol (IPP) under devel opnent wll be
i ncluded as wel I.

Summary: the jmloblndex is an Integer32(0..2147483647) data type and
represents the job identifier attribute assigned by the server or device
when the job is accepted by the server or device. The submtting user
and client have no control over the value assigned by the server or
device. The jmlobl dNane and j mJobl dNunber are "client-side" identifiers
that the submtting client specifies or is assigned by a downstream
server on behalf of the client. The jmlobldNane is an al phanuneric
OCTET STRINGE SI ZE(0..63)) one- or two-octet coded character set data
type. The jmlobldNunber is an Integer32(0..2147483647) data type.

Table 14 1 - Mappi ng of Job Subm ssion Protocol Job Ids to the
Correspondi ng M B obj ects

Job j mMlobl ndex data j mMlobl dNane data j mobl dNum
Subm ssi on equi v. type equi val ent type ber equiv.
Pr ot ocol attribute attribute attribute
| SO DPA j ob- ASCI I (SI job- OCTET N A

identifier ZE(O..40 client-id STRI NG S

95)) | ZE(O. . 4
095))

LPD
TBD. . .
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[ The common j ob subm ssion protocols will be listed with their
equi val ent job paraneters. This mapping will conplenment the

interoperability testing that

Ber gman, Hastings, |saacson,

is required for an | ETF standard. ]

Lew s [ Page 96]



Job Monitoring MB Mar 26, 1997

Appendi x B - Conparison with | SO DPA

The 1 SO DPA attribute specifications have been noved fromthe JVP object
specifications to this appendix for reference. The corresponding JM
object is indicated in the first colum. |If the second colum is enpty,
there is no corresponding | SO DPA attri bute.

15. Appendix B - Conparison with | SO DPA

The order of the groups is the sane as the specification.

15.1 The General G oup -

j mEeneral Goup (G

1. jmlobSetlndex - a
runni ng i ndex of Job
Set instances
supported by this
device or server

2. jnteneral JobSet Nane
- The human readabl e
adm nistratively
assi gned nane of
this job set.
Typically, this nane
will be the nanme of
the j ob queue.

conparison with | SO DPA

Correspondi ng | SO DPA specification

The client can get a list of jobs that are
conpeting for a logical or physical

printer that the client specifies as an

i nput paraneter.

The | ogical printer or physical printer
name.
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j mEeneral Goup (G

3.

4.

5.

6.

| mGener al JobConpl et e
dPolicy -the tinme in
seconds that | obs
are kept in the

j mlobTabl e and t he

| mConpl et edTabl e
after processing.

] mGener al MaxNunber O
Jobs - the nmaxi mum
nunber of job; -1
means no limt.

] mGener al Nunber Of Job
sToConpl ete - the
total nunber of jobs
currently in the Job
Tabl e that are to be
conpl et ed.

] mGener al Nunber Of Job
sConpl eted - the
total nunber of jobs
currently in the Job
Tabl e that are
conpl et ed.

Correspondi ng |1 SO DPA specification
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15.2 The Queue Goup - conparison with | SO DPA

| mMueueG oup (Q Correspondi ng |1 SO DPA specification

1. jmueuelndex - a
runni ng i ndex of the
j obs that have not
fini shed processing.

2.  jmQueuedobl ndex - Job-identifier
the job's identifier
generated by the
device or server See bel ow.
i npl enenting this
Job Monitoring MB

3. jnmueueNunber Ol nter Intervening-jobs

veni ngJobs - the

nunber of jobs in

front of this job This attribute indicates the nunber of
other jobs to be printed before this job
may be scheduled for printing. The server
shall set the value of this attribute to O
when the job begins printing.
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13

14 jmueueGoup (Q Correspondi ng | SO DPA specification

15

16

17

18 4. jmlobPriority - Job Job-priority

19 priority

20

21 This attribute specifies a priority for
22 scheduling the print-job. It is used by
23 servers that enploy a priority-based

24 schedul i ng al gorithm

25

26

27 A hi gher val ue specifies a higher

28 priority. The value 1 is defined to

29 indicate the | owest possible priority (a
30 j ob which a priority-based scheduling

31 al gorithm shall pass over in favor of

32 hi gher priority jobs). The value 100 is
33 defined to indicate the highest possible
34 priority. Priority is expected to be

35 evenly or '"normally' distributed across
36 this range. The mappi ng of vendor-defined
37 priority over this range is

33 i npl enent ati on-specific. The om ssion of
39 this attribute inplies that the user

40 pl aces no constraints concerning priority
41 on the scheduling of the print-job.

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61
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9
10
11
12
13
14 jmueueGoup (Q Correspondi ng | SO DPA specification
15
16
17
18 5. jmlobProcessAfterDat Job-print-after
19 eAndTime - The date
20 and tinme after which
21 the job shall beconme This attribute specifies the cal endar date
22 a candi date for and tinme of day after which the print-job
23 pr ocessi ng. shal | becone a candidate to be schedul ed
24 for printing.
25
26
27 If the value of this attribute is in the
28 future, the server shall set the val ue of
29 the job's current-job-state to held and
30 add the job-print-after-specified value to
31 the job's job-state-reasons attri bute and
32 shall not schedule the print-job for
33 printing until the specified date and tine
34 has passed. Wen the specified date and
35 tinme arrives, the server shall renove the
36 job-print-after-specified value fromthe
37 job's job-state-reason attribute and, if
38 no ot her reasons renmain, shall change the
39 job's current-job-state to pending so that
40 the job beconmes a candi date for being
41 schedul ed on printer(s).
42
43
44 The server shall assign an enpty val ue
45 (see 9.1.2) to the job-print-after
46 attribute when no print after tine has
47 been assigned, so that the job shall be a
48 candi date for scheduling i medi ately.
49
50
51
52
53
54
55
56
57
58
59
60
61
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14
15
16
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20
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
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15.3 The Conpl eted G oup - conparison with | SO DPA

j mConpl et edG oup (O Correspondi ng |1 SO DPA specification

1. jnConpletedlndex - a
runni ng i ndex of the
j obs that have
fini shed processing.

2. j mConpl et edJobl ndex Job-identifier
- the job's
identifier generated
by the device or See bel ow.

server inplenenting
this Job Monitoring
M B

Ber gman, Hastings, |saacson, Lew s
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10 15.4 The Job G oup - conparison with | SO DPA

11

12

13

14

15

16 j mJlobG oup - Correspondi ng |1 SO DPA specification

17 ldentification (1)

18

19

20

21 1. jmloblndex - the Job-identifier

22 job's identifier

23 generated by the

24 server or device This attribute provides the job-identifier
25 i npl enenting this for this job on the server. The server

26 Job Monitoring MB shall generate a job-identifier value that
27 i's unique on that server, but need not be
28 uni que across the distributed environnent.
29

30

31 The value of the job-identifier attribute
32 shal |l be returned by the server as part of
33 the PrintResult in the first Print

34 operation for the job (see 8.2.1). The

35 client shall pass its value as part of the
36 Print Argunent in subsequent Print

37 operations for the sane job.

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61
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14 jmJobG oup - Correspondi ng |1 SO DPA specification
15 ldentification (1)

19 2. jmlobNane - Job nane Job-nane

20 (assigned by job

21 owner) which is not

22 necessarily unique. This attribute supplies a human readabl e
23 string for the print-job. This string is
24 used for namng the print-job in human-

25 readabl e "free-forni' fashion.

26

27

28 This attribute is intended for enabling a
29 user or the user's application to convey a
30 j ob nane that may be printed on a start

31 sheet, returned in a ListObjectAttributes
32 result, or used in notification or |ogging
33 nmessages.

35

36 If this attribute is not specified, no job
37 name i s assuned, but inplenmentation

38 specific defaults are all owed, such as the
39 val ue of the docunent-nane attribute of

40 the first docunent in the job.

41

42

43

45
46
47
48
49
50
51
52
53

55

56

57

58

59

60

61
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9
10
11
12
13
14 jmJobG oup - Correspondi ng |1 SO DPA specification
15 ldentification (1)
16
17
18
19 3. jmlobldNane - the Job-client-id
20 job's identifier
21 name generated by
22 the job submtting This attribute supplies a human-readabl e
23 software using the descriptor for the job. This descriptor
24 j ob subm ssi on may be printed by the server on auxiliary
25 protocol. This nane sheets to help identify the user's printed
26 can be anything that output, and discrimnate between different
27 hel ps identifier the jobs.
28 job to the job
29 subm tter, including
30 t he nane of the Use and treatnent of this attribute is
31 gueue fromwhich the inplenmentation and site specific.
32 j ob was subm tted.
33
34 If the client specifies the value of the
35 job attribute job-client-id, no server
36 shall change it. |If the client does not
37 specify the value of the job attribute
38 job-client-id, the first server shall set
39 it to the value of the job attribute job-
40 identifier, so that no downstream server
41 shal |l change it. These rul es ensure that
42 if an inplenmentation prints the val ue of
43 the job-client-id on an auxiliary sheet,
44 it has a value that is neaningful to the
45 client originally submtting the job, no
46 matter how many servers the job passes
47 t hr ough.
48
49
50 For exanple, client A submts a job to
51 server B and does not specify a value for
52 the job attribute job-client-id. Server B
53 assigns a job-identifier of 123 to the
54 job, and forwards this job to server C
55 Server C assigns a job-identifier of 456
56 to the job and forwards this job to
57 printer D Printer Dis not a DPA server,
58 but it has its own queue and assigns a
59 job-id of 789 to the job. The foll ow ng
60 tabl e shows the value of the relevant job
61 attributes in the two servers B and C

62 Bergman, Hastings, |saacson, Lew s [ Page 105]
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] MlobG oup -

I dentification (1)

4. j mJobl dNunber -

Job Monitoring MB

Mar 26,

1997

Correspondi ng |1 SO DPA specification

t he

job's identifier

nunber generated by
the job submtting
software using the

j ob subm ssi on
pr ot ocol .
val ue shal

A (-2)
i ndi cate

that the submtter
did not supply a job

identifier

nunber.

5. jmlobServiceTypes -
Job types (print,

scan, etc.) -

bit vector to get

mul tiple values in a

si ngl e obj ect

f ax,

Ber gnman,

Hast i ngs,

| saacson,

Lew s
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13

14 jmJobG oup - Correspondi ng |1 SO DPA specification

15 ldentification (1)

16

17

18

19 6. jmlobOwner - Job Job- owner

20 owner (User nane of

21 t he user that

22 originally submtted This attribute supplies the nane of the
23 t he job) human owner of the print-job, i.e., the
24 name of the user who submtted the job

25 originally, not the user who nost recently
26 (re)submtted the job

27

28

29 The val ue of job-owner will often be the
30 sane as job-originator. The job-owner wll
31 be different fromjob-originator when the
32 j ob has been submtted by the originator
33 on behalf of the owner. This attribute is
34 not to take the place of the security

35 paraneters or the access-and-accounting
36 attri butes.

37

38

39 If this attribute is not specified, the
40 val ue of user-nanme or job-originator

41 shoul d be used for any circunstances which
42 require a value for job-owner.

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61
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9
10
11
12
13
14 jmJobG oup - Correspondi ng |1 SO DPA specification
15 ldentification (1)
16
17
18
19 7. jmlobDevi ceNanmeOr Que Printer-nane-requested
20 ueRequested - Device
21 name (Devi ce-
22 speci fic nanme of This attribute identifies the printer to
23 devi ce) or queue be used for printing the job. The client
24 requested by the shal | specify the value of this attribute
25 subm tting user. with the first invocation of the Print
26 operation for the print-job as the
27 explicit printer-nanme conponent of the
28 Print Argunent, rather than as an attribute
29 (see 8.2.1.1).
30
31
32 NOTES
33
34
35 To cause a server to select a printer
36 according to other attributes, the system
37 adm ni strator should define a | ogical
38 printer that supports ALL of the physi cal
39 printers supported by the server.
40
41
42 For the server that supports only a single
43 printer, the logical printer nane may be
44 the same as the server nane, as |long as
45 t hey cannot be confused for each other in
46 the nanme service directory.
47
48
49 Initial-value-job objects should have the
50 val ue of their printer-nanme-requested
51 attribute specified as an enpty value in
52 order to indicate that no printer-nane is
53 def aul t ed.
54
55
56
57
58
59
60
61
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j MlobGroup - Status (S)

8. JmlobCurrent State
Job state (pending,
processi ng,
conpl eted, etc.)

unknown

Ber gman, Hastings, |saacson, Lew s [ Page 109]

Job Monitoring MB Mar 26, 1997

Correspondi ng | SO DPA specification

Current-job-state

This attribute identifies the current
state of the job (pending, printing, held,
etc.)

The follow ng job state standard val ues
are defined:

Descripti Descriptor Text
ve Nanme

unknown The job state is not known, or
i s indeterm nate.



pr eProcessi ng

hel d

pendi ng

Ber gman, Hasti ngs,

Job Monitoring MB Mar 26, 1997

Descri pti
ve Nanme

pre- _
processin
g

hel d

pendi ng

| saacson, Lew s

Descri ptor Text

The job has been created on the
server by the create-job sub-
operation of the print-request,
but a print-request with a TRUE
val ue for the job-subm ssion-
conpl ete conponent of the

Print Argunent has not yet been
recei ved and no docunment has
started processing. The job
maybe in the process of being
checked by the server for

attri butes, defaults being
applied, a printer being

sel ected, etc.

The job is waiting to be

rel eased for scheduling for any
nunber of reasons as specified

by the value of the job's job-

state-reasons attri bute.

The job's job-subm ssion-
conplete attribute is TRUE since
the server has received a print-
request with the job-subm ssion-
conpl ete paraneter TRUE and the
job is waiting to start
processing on a printer.
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9
10
11
12 Descripti Descriptor Text
13 ve Nanme
14
15
16
17 processing processin The server is processing the
18 g j ob, or has nade the job ready
19 for printing, but the output
20 device is not yet printing it,
21 ei ther because the job hasn't
22 reached the output device or
23 because the job is queued in the
24 out put device or sone ot her
25 spool er, awaiting the output
26 device to print it.
27
28
29
30 needsAttention processin The printer-states-of-printers-
31 g assigned job attribute indicates
32 the state of the printer, such
33 as needs-attention.
34
35
36
37 paused paused The job has been paused as a
38 result of a PauseJob operation
39
40
41
42 interrupted interrupt The job was interrupted by the
43 ed I nterruptJob request for an
44 i ntervening job, and shal
45 resune processing automatically
46 once the intervening job has
47 conpl et ed.
48
49
50
51 termnating termnati The job has been cancelled by a
52 ng Cancel Job request or aborted by
53 the server and is in the process
54 of termnating. The job's job-
55 state-reasons attribute contains
56 the reasons that the job is
57 bei ng term nat ed.
58
59
60
61

62 Bergman, Hastings, |saacson, Lew s [ Page 111]



Job Monitoring MB Mar 26, 1997

12 Descripti Descriptor Text
13 ve Nane

17 retained retained The job is being retained at the
18 server as a result of the job's
19 j ob-retention-period bei ng non-
20 zero. The job has (1) conpleted
21 successfully or with warnings or
22 errors, (2) been aborted while
23 printing by the server, or (3)
24 been cancel l ed by the Cancel Job
25 request before or during

26 processing. The job's job-

27 state-reasons attribute contains
28 the reasons that the job has

29 been retai ned.

32 While in the retained state, al
33 of the job's docunent data (and
34 resources, if any) shall be

35 retained by the server; thus a

36 job in the retained state could
37 be reprinted, using sone neans

38 out side the scope of 1SOIEC

39 10175-Part 1.

62 Bergman, Hastings, |saacson, Lew s [ Page 112]



conpl et ed

DAar nrnrmn

Lact i nne

Job Monitoring MB Mar 26, 1997

Descri pti
ve Nanme

Descri ptor Text

conpl eted The job has:

l caarenn

I Awi e

(1) conpleted successfully
or with warnings or errors,

(2) been aborted by the
server while printing, or

(3) been cancelled by the
Cancel Job request,

AND t he job's:

(1) job-retention-period was
zero or has expired, or

(2) job-discard-tine has
arrived.

The job's job-state-reasons
attribute contains the reason(s)
that the job has been conpl et ed.

While in the conpleted state, a
j ob' s docunent data (and
resources if any) need not be
retained by the server; thus a
job in the conpleted state could
not be reprinted. The | ength of
time that a job may be in this
state, before transitioning to
unknown, is inplenentation-
dependent. However, servers
that inplenent the conpleted

j ob-state shall retain, as a

m ni mum the foll ow ng
attributes for any job in the
conpleted state: job-identifier,
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9. j mlobSt at eReasons -
Job state reasons -
addi ti onal
i nformati on about the
j ob state: reasons
bei ng hel d,
addi tional conpl eted
i nformati on such as
successful , warnings,
or errors.

Job Monitoring MB Mar 26, 1997

| ob- owner, job-name, current-
j ob-state, printers-assigned,
and | ob-st at e-reasons.

Print clients and DP-Servers
shal | be prepared to receive al

Descripti Descriptor Text
ve Nanme

Job- st at e-r easons

This attribute identifies the reason or
reasons that the job is in the held,

term nating, retained, or conpleted state.
The server shall indicate the particul ar
reason(s) by setting the value of the job-
state-reasons attribute. Wen the job is
not in any of these states, the server
shal |l set the value of the job-state-
reasons attribute to the enpty set.

The foll ow ng [ DPA] standard val ues are
defi ned: docunents-needed, job-hold-set,
job-print-after-specified, required-
resour ces-not -ready, successful

conpl etion, conpl eted-w th-warni ngs,
conpl eted-with-errors, cancell ed-by-user,
cancel | ed- by-operat or, aborted-by-system
| ogfile-pending , and logfile-
transferring.

Ber gman, Hastings, |saacson, Lew s [ Page
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15.5 The Attribute G oup - conparison with | SO DPA

JmMAttri buteG oup (R

1. jmAttri buteTypel ndex
- identifies which
attribute is being
represented by this
r ow.

ot her(1) - not one of
the foll ow ng

fileNanme(3) - file nanme
of the docunent.

Ber gman, Hastings, |saacson, Lew s [ Page 115]

Correspondi ng |1 SO DPA specification

Corresponds to the attribute-type O D that
identifies each attribute in | SO DPA.

Docunent -fi |l e- nanme

This attribute specifies the file name of
t he document, if the document cane from a
file.

The file name may include the full path to
the file, in which case the nane-syntax

el ement of the Distingui shedNaneStri ng
data type shall specify the syntax of the
file name. |If the docunent did not cone
froma file, the client should not specify
this attribute.
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13

14 JmAttributeGoup (R Correspondi ng | SO DPA specification
15

16

17

18 docunent Nane(4) - Docunent - nane

19 Docunent nane (defaults

20 fromthe file-nane)

21 This attribute supplies a human readabl e
22 string for the docunent. This string is

23 used for nam ng the docunent in a human-
24 readabl e "free-forni' fashion.

25

26

27 This attribute is intended for enabling a
28 user or the user's application to convey a
29 docunent nane that nmay be printed on a

30 start sheet, returned in a

31 Li stObject Attributes result, or used in

32 notification or |ogging nessages.

33

34

35 If this attribute is not specified, no

36 docunent nane is assuned, but

37 i npl enentation specific defaults are

38 al | oned, such as the sinple-nane part of
39 t he val ue of the docunent-file-nane

40 attribute. It is suggested, however, that
41 the server not supply additional text for
42 this attribute when printing its val ue

43 (e.g. on a start sheet). This string only
44 has neaning to the clients and can

45 therefore take several forns, e.g. the

46 name of a mail folder, nanme of a revisable
47 docunent, the file specification mnus the
48 file path, the title of a docunent, etc.
49

50

51

52

53

54

55

56

57

58

59

60

61
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14 JmAttributeGoup (R Correspondi ng | SO DPA specification

18 j obAccount Name(5) - nanme Accounting-information
19 of the account to which
20 the job shall be

21 charged. This attribute specifies information

22 requi red by accounting services (e.g. the
23 account to be charged for any services

24 rendered).

25

26

27 Accounting information is intended to be
28 interpreted by an accounting system and
29 may be opaque to the print service.

30

31

32

33 jobComent(6) - free Job- comrent

34 form comment.

35

36 This attribute supplies an arbitrary

37 human-readabl e text string associated with
38 the print-job.

39

40

41 This attribute is intended for enabling a
42 user to convey a text string that nay be
43 printed on a job start sheet, for exanple,
44 in an inplenmentation-dependent manner.

45

46

47

48 processi ngMessage(7) -
49 current job status and
50 any problens as a human
51 readabl e nessage.

52

53

54

55

56

57

58

59

60

61

62 Bergman, Hastings, |saacson, Lew s [ Page 117]



13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

JjmAttri buteG oup (R

Job Monitoring MB

] obSour ceChannel | ndex( 8)

- index in Printer

of the job source

channel .

Ber gnman,

Hast i ngs,

M B

| saacson,

Lew s

Mar 26,

1997

Correspondi ng |1 SO DPA specification
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JjmAttri buteG oup (R

out put Bi nl ndex( 9)

index in the Printer
of the output bin(s)

Job Monitoring MB Mar 26, 1997

M B

that this job is using.

Ber gnman,

Hast i ngs,

Correspondi ng |1 SO DPA specification

results-profile.output-bin

The output-bin el enment specifies the

out put receptacle for the nedia on which
the job-result-set is to be printed. The
NameOrQ d type provides two choice types
for use in systeminplenentations that (1)
use a sinple-nanmed bin identification and
(2) for those that use naned bins that are
identified with object identifiers.

The output-bin elenment specifies the

out put receptacle for the nedia on which
the job-result-set is to be printed. The
NameOrQ d type provides two choice types
for use in systeminplenmentations that (1)
use a sinple-naned bin identification
(which may consist of a sinple-nane or
solely of nuneric digits for nunbered
bins, including leading O digits), and (2)
for those that use naned bins that are
identified with object identifiers.

The correspondence between the integer
name of an output-bin and the actual
output-bin in the printer is printer-
dependent, and an out put-bin nanmed by a
si npl e-nane may al so have an obj ect
identifier that names the output-bin as
wel | .

A server may try to convert a sinple-nane
received froma client to one of the
server's O Ds, dependi ng on

i npl emrentati on. However, a server shal

al ways return an output-bin as an ODto
the client if the server identifies the
out put -bin using an A D.
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JjmAttri buteG oup (R Correspondi ng | SO DPA specification

out put Bi nName( 10)
of the output bin(s)
that the job is using.

si des(11)

Ber gnman,

name results-profile.output-bin

See above.

- Nunber of Si des
si des requested (one-
si ded, two-sided)

Hast i ngs,

This attribute specifies the nunber of
printable surfaces of the nmediumto be
i maged.
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13

14 JmAttributeGoup (R Correspondi ng | SO DPA specification
15

16

17

18 docunent For mat | ndex(12) Docunent -for mat

19 - the index in the

20 Printer MB of the

21 interpreter(s) that the This attribute identifies the overal

22 job requires/uses. print docunment format used for the

23 docunent. It consists of three el enents,
24 a docunent-format, a docunent-format-

25 variants and a docunent-format-version.

26 The latter two el enents are optional.

27

28

29 The docunent-format elenent identifies a
30 particular famly of docunent formats, of
31 whi ch there may exi st several versions or
32 variants. The docunent-fornmat-variants

33 and docunent-fornmat-version el enents

34 identify a specific instance of a docunent
35 format. The variant refers to a particul ar
36 functional subset of a format. For

37 exanple, the format PostScript has

38 variants of level 1 and |level 2, and the
39 format PCL has several variants, including
40 PCL4 and PCL5. The version distinguishes
41 anong successive rel eases of the sane

42 basic format and variant. For exanpl e,

43 successi ve versions of Xerox Interpress

44 i nclude versions 2.0, 2.1, 3.0, 3.1, etc.
45

46

47 Put in a separate table so can have

48 mul ti pl e values, one for each docunent.

49

50

51

52 docunent For mat Enun( 13) - docunent - f or mat
53 the enumidentifying the

54 interpreter(s) that the

55 job requires/uses. See above.

56

57

58

59

60

61
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11 jmAttributeGoup (R Correspondi ng | SO DPA specification
12
13
14  physi cal Devi ce(14) - printers-assigned
15 physi cal devices used
16
17 This attribute identifies the physical
18 printer or printers to which this job has
19 been assigned, if any.
20
21
22 When the job is first submtted and the
23 server has not yet assigned any printers
24 to the job, the SEQUENCE shall be enpty.
25
26
27 If the server intends to use a single
28 printer for the job, and the server has
29 assigned a printer to the job, the
30 SEQUENCE shall contain just that printer.
31
32
33 If a server has split the job into
34 mul ti pl e pieces and assi gned each piece to
35 a different printer, the SEQUENCE shal
36 contain n elenents, one for each assigned
37 printer. Ajob with nultiple job-result-
38 sets is an exanple of a job that would be
39 easy to split into nultiple pieces.
40
41
42 printers-assigned ATTRI BUTE
43 W TH ATTRI BUTE- SYNTAX
44 di sti ngui shedNanmeSt ri ngSequenceSynt ax
45 SI NGLE VALUE
46 .= id-att-printers-assigned
47
48
49 A SEQUENCE with no el enments shall be
50 returned if this attribute is supported,
51 but this job has not yet been assigned to
52 any physical printers.
53
54
55 The nunber of elenents in the SEQUENCE f or
56 this attribute shall be the sane as the
57 nunmber of elenents in the SEQUENCE for the
58 associ ated job attribute printer-state-of-
59 printers-assigned.
60
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physi cal Devi ceNane( 15)

t he physi cal device
nanme(s) used or being

used by t

| obCopi esRequest ed( 16)

Nunber of
request ed

Ber gnman,

he | ob.

j ob copi es

Hastings, |saacson, Lew s [ Page 123]
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In addition, the ith el enent of the val ue
of printer-state-of-printers-assigned
shall be the state of the printer nanmed by
the ith elenment of printers-assigned.

printers-assigned

See above.

| ob-copi es

Total nunber of job copies in the job,
i.e., nunber of job copies sumred across
the job-result-sets.

Whet her job copies are collated or not
depends on i npl enent ati on.

NOTE - In |1 SO DPA, job-copies is a
separate value for each job result set,
not the summtion. But it didn't seem
worth the effort to nmake job-copies a
table for the M B.
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JjmAttri buteG oup (R

] obCopi esConpl et ed(17) -
Nunmber of job copies
pr oduced

docunent Copi esRequest ed(
18)

- Nunber of docunent
copi es requested

Ber gman, Hastings, |saacson, Lew s [ Page 124]

Correspondi ng |1 SO DPA specification

total -j ob-copi es

Total nunber of job copies in the job,
i.e., nunber of job copies sumred across
the job-result-sets.

Whet her job copies are collated or not
depends on i npl enent ati on.

NOTE - In |1 SO DPA, job-copies is a
separate value for each job result set,
not the summtion. But it didn't seem
worth the effort to nmake job-copies a
table for the M B.

copy- count

This attribute specifies the nunber of
copi es of the docunents, or of the

sel ected pages of the docunent, to be
printed.

In | SO DPA, there is a copy-count
attribute for each docunent in the job.
The proposal here is to have a single per-
j ob count of the nunber of copies of
docunents, in order to avoid a per-
docunent table.
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JjmAttri buteG oup (R Correspondi ng | SO DPA specification

docunent Copi esConpl et ed( copi es-conpl et ed

19)

In | SO DPA, there is a copy-count

- Nunber of docunent attribute for each docunent in the job.
copi es conpl et ed

Ber gnman,

Hast i ngs,

The proposal here is to have a single per-
j ob count of the nunber of copies of
docunents, in order to avoid a per-
docunent table.
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] obKCct et sTot al
total K octets to be
processed in the job -
rounded up to next

hi gher K (1024)

Ber gnman,

Hast i ngs,

(20)

Job Monitoring MB Mar 26, 1997

Correspondi ng |1 SO DPA specification

total -job-octets

This attribute indicates the size of the
job in octets, including docunent and job
copi es.

total -job-octets ATTRI BUTE
W TH ATTRI BUTE- SYNTAX
car di nal 64Synt ax
SI NGLE VALUE
.= id-att-total-job-octets

The server nmay update the value of this
attribute after each docunent has been
transferred to the server or the server
may provide this value after all docunents
have been transferred to the server,
dependi ng on inplenentation. |n other
words, while the job is in the pre-
processing state and when the job is in
the held state with the job-state-reasons
cont ai ni ng a docunent - needed val ue, the
value of the total-job-octets job status
attri bute depends on inplenentation and
may not correctly reflect the size of the
j ob.

In conputing this value, the server shal
include the multiplicative factors
contributed by the (1) copy-count docunent
attribute, (2) the results-profile.job-
copies job attribute elenment and (3)
multiple values of the results-profile job
attri bute, independent of whether the
printer can process nultiple copies of the
j ob or docunent w thout making nultiple
passes over the job or docunment data and

i ndependent of the value of the output
docunent attribute (page-collate vs. no-
page-col late). Thus the server
conputation is independent of the printer

| saacson, Lew s [ Page 126]
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jmMAttri buteGoup (R

] obKQct et sConpl et ed(21)
- K octets conpleted -
rounded up to nearest K
(1024).

I npr essi onsSpool ed(22) -
i npressi ons spool ed for
t he j ob.

I npressi onsSent ToDevi ce(

23) - inpressions sent
to the device for the
j ob.

Ber gman, Hastings, |saacson, Lew s [ Page 127]

i npl enmentati on and shall be:

Docunent contribution: Miltiply each
copy-count by the size of the docunent in
oct et s.

Correspondi ng | SO DPA specification

Cct et s-conpl et ed

This attribute indicates the nunber of
octets of the job that the printer(s) have
conpleted printing. The server shall not
reset its value during the processing of
mul tiple copies of docunents or the job.
Since this attribute is intended to
nmeasure the progress of a job, the val ue
shal | include repeated pages due to
mul ti pl e copi es.

The accuracy of this value is

i npl ement ati on-dependent. It may be
approxi mated by the nunber of octets
conveyed to the printer. This attribute
may not be supported for all printers and
al | page description | anguages.

The value of this attribute shall be O if
printing has not started for this job.
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JjmAttri buteG oup (R Correspondi ng | SO DPA specification

I npressi onsl nterpreted(2
4) - inpressions
interpreted for the job.

Ber gnman,

Hast i ngs,

| saacson, Lew s
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

35
36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
53

55
56
57
58

JjmAttri buteG oup (R

Job Monitoring MB

i npr essi onsRequest ed(25) j ob-i npressi on-count
- inpressions conpleted

Ber gnman,

Hast i ngs,

Mar 26, 1997

Correspondi ng |1 SO DPA specification

This attribute contains the nunber of
i npressions that the server expects the

printer to make.

The server shall conpute

this value by the follow ng procedure:

a)

count attri bute.

For each docunent in the job object,
mul ti ply the value of docunent's page-
count attribute by the value of its copy-

Then divide the result by

the value of nunber-up (if non-zero) and

make into an integer

using the ceiling

operator. Call the result docunent-set-
I npr essi on-count .

NOTE -

The nunber-up attribute may contain

a nunber or an OD. For the O D case, the

server either

knows inplicitly what nunber
is associated with the QD or

it must

query the nunber-up object for its

i nposition-n-up attribute.

In the case

where the server cannot obtain the val ue,
it should assunme the value of nunber-up is

1

b)

and

c)

Add up all the docunent-set-

I npression-counts fromthe previous step
call this sumthe job-copy-inpression-
count .

For each job-result-set,

mul tiply the

val ue of job-copy-inpression-count from
the previous step by the val ue of |ob-
copies elenent of the job-result-set and
the result job-result-set-inpression-

cal |
count .
| saacson, Lew s
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9 d) Add up all the job-result-set-
10 I npression-counts fromthe previous step
11 and set this suminto the job-inpression-
12 count attribute.
13
14
15 The value of this attribute is a nmeasure
16 of the anmpbunt of tinme the job will take to
17
18
19
20
21 jmAttributeGoup (R Correspondi ng | SO DPA specification
22
23
24
25 i npressionsConpl et ed(26) i npressions-conpl eted
26 - Inpressions conpleted
27 for the job.
28 This attribute indicates the nunber of
29 i npressions that the printer engine(s)
30 have placed on the nedia for the job. See
31 the note in the pages-conpleted attribute
32 for the relationship of the pages-
33 conpl eted, inpressions-conpleted and
34 medi a- sheet s-conpl eted attri butes.
35
36
37 The server shall not reset its val ue
38 during the processing of nultiple copies
39 of docunents or the job. Since this
40 attribute is intended to neasure the
41 progress of a job, the value shall include
42 repeat ed pages due to nultiple copies.
43 Wen the job conpletes, this attribute
44 shoul d contain the value of the total
45 nunber of inpressions that the printer
46 made for the print-job.
47
48
49 The accuracy of this value is
50 i npl enment ati on-dependent. It is expected
51 that the value reported is never greater
52 than the actual value. This attribute may
53 not be supported for all printers and al
54 page description | anguages.
55
56
57 The value of this attribute shall be O if
58 printing has not started for this job.
59
60
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Correspondi ng |1 SO DPA specification

i npr essi onsConpl et edCurr

ent Copy(27) -

i npressi ons conpl eted on

the current copy.

Ber gman, Hastings, |saacson, Lew s
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JjmAttri buteG oup (R Correspondi ng | SO DPA specification
pagesRequest ed(28) - | ob- page- count

| ogi cal pages requested

to be processed
This attribute contains the nunber of
source pages in the job that the server
expects to image. The server shall conpute
this value by the follow ng procedure:

a) For each docunent in the job object,
mul ti ply the value of docunent's page-
count attribute by the value of its copy-
count attribute and call the result
docunent - set - page- count .

b) Add up all the docunent-set- page-
counts fromthe previous step and cal
this sumthe job-copy-page-count.

c) For each job-result-set, multiply the
val ue of job-copy-page-count fromthe
previ ous step by the value of job-copies
el emrent of the job-result-set and call the
result job-result-set-page-count.

d) Add up all the job-result-set-page-
counts fromthe previous step and set this
suminto the job-page-count attribute.

The value of this attribute is a neasure
of the anmount of conputation involved.

The accuracy of this value is dependent on
the accuracy of the page-count attribute
in each docunent. |[If sonme docunents have
a page-count value of 0, the server may
set the value of this attribute to 0 and
not use it for scheduling.
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pagesConpl et ed( 29)
pages conpl et ed

| ogi cal

for the job.

Ber gnman,

Hast i ngs,

Job Monitoring MB Mar 26, 1997

Correspondi ng |1 SO DPA specification

pages- conpl et ed

This attribute indicates the nunber of
pages of the job that the printer(s) have
conpl eted printing.

NOTE - The nunber of source pages,

i npressions and sheets of nedia may
differ. The follow ng exanples illustrate
how t hey may di ffer when attributes,

rat her than the docunent contents, control
the printing. If nunber-up is 0 or 1,
there is one source page per inpression,
and if nunmber-up is 2, there are two
source pages per inpression. If sides is
1, there is one inpression per sheet of
medi a, but if sides is 2, there are two

i npressi ons per sheet of nedia. By
inference, if nunber-up is 4 and sides is
2, there are 4 source pages per inpression
and 8 source pages per sheet of nedia.

The server shall not reset its val ue
during the processing of nultiple copies
of docunents or the job. Since this
attribute is intended to neasure the
progress of a job, the value shall include
repeat ed pages due to nmultiple copies.
Wen the job conpletes, this attribute
shoul d contain the value of the total
nunber of source pages that the printer
processed for the print-job.

The accuracy of this value is

i npl enent ati on-dependent. It is expected
that the value reported is never greater
than the actual value. This attribute may
not be supported for all printers and al
page description | anguages.

The value of this attribute shall be O if
printing has not started for this job.
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JjmAttri buteG oup (R

pagesConpl et edCur r ent Cop
y(30) - | ogical pages
conpl eted on the current
copy.

Correspondi ng |1 SO DPA specification

Ber gman, Hastings, |saacson, Lew s
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sheet sRequest ed(31) -
sheets requested to be
processed.

Job Monitoring MB Mar 26, 1997

Correspondi ng |1 SO DPA specification

| ob- nedi a- sheet - count

This attribute contains the nunber of
sheets of nedia that the server expects to
consune for the job. The server shal
conpute this value by the follow ng

pr ocedur e:

a) For each docunent in the job object,
mul ti ply the value of docunent's page-
count attribute by the value of its copy-
count attribute. Then divide the result by
the value of nunber-up (if non-zero) and
make into an integer using the ceiling
operator. Then, if sides is 2, divide the
result by 2 and round. Call the result
docunent - set - nedi a- sheet - count.

NOTE - See the note on nunber-up in the
j ob-i npression-count attribute.

b) Add up all the docunent-set-nedi a-
sheet-counts fromthe previous step and
call this sumthe job-copy-nedi a- sheet -
count .

c) For each job-result-set, nmultiply the
val ue of job-copy-nedi a-sheet-count from
the previous step by the value of job-
copies elenent of the job-result-set and
call the result job-result-set-ned a-
sheet - count.

d) Add up all the job-result-set-nedia-
sheet-counts fromthe previous step and
set this suminto the job-nedi a-sheet -
count attribute.

The value of this attribute is a neasure
of the total nunber of sheets of nedia
that will be consuned and it is a good
measure of the anount of tine the job wll
take to print on printers with two print
engi nes, one for each side of the nedia.
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sheet sConpl et ed( 32)

sheet sConpl et edCurr ent Co

py(33) -

conpl eted on the current

copy.

Ber gnman,

sheet s

Hast i ngs,

Job Monitoring MB Mar 26, 1997

Correspondi ng |1 SO DPA specification

This attribute indicates the nunber of
sheets conpleted for the nedia that the
printer(s) have conpleted printing

for the job. See the

note in the pages-conpleted attribute for
the relationship of the pages-conpl eted,

i npressi ons-conpl eted and nedi a- sheet s-
conpleted attri butes.

The server shall not reset its val ue
during the processing of nultiple copies
of docunents or the job. Since this
attribute is intended to neasure the
progress of a job, the value shall include
repeat ed pages due to nmultiple copies.
Wen the job conpletes, this attribute
shoul d contain the value of the total
nunber of sheets of nedia used for the
print-job.

The accuracy of this value is

i npl enent ati on-dependent. It is expected
that the value reported is never greater
than the actual value. This attribute may
not be supported for all printers and al
page description | anguages.

The value of this attribute shall be O if
printing has not started for this job.
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JjmAttri buteG oup (R

medi unmRequest ed(34) -

t he medi um(a) requested
for this job, kind and
nunber .

medi unConsuned(35) - the
medi unm(a) consuned for
this job, kind and
nunber .

col or ant Request edl ndex( 3
6)

col or ant Request edNane( 37

)

col or ant Consuned| ndex( 38

)

col or ant ConsunedNane( 39)

] obSubm ssi onDat eAndTi e
(40)

Correspondi ng |1 SO DPA specification

Subm ssi on-ti ne

This attribute indicates the tinme at which
request for this job was
accepted by the server.

the latest print

Ber gman, Hastings, |saacson, Lew s
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JjmAttri buteG oup (R

] obSubm ssi onTi neSt anp( 4
1)

j obSt art edPr ocessi ngDat e
AndTi ne(42)

j obSt art edPr ocessi ngTi ne
St anp(43)

] obConpl et edDat eAndTi me(
44)

| obConpl et edTi meSt anp( 45
)

Ber gman, Hastings, |saacson, Lew s [ Page 138]

Correspondi ng |1 SO DPA specification

Subm ssi on-ti ne

See above.

started-printing-tine

This attribute indicates the tine at which
this job started printing.

started-printing-tine

See above.

conpletion-tine

This attribute indicates the tinme at which
this job conpleted. Providing this tinme
is useful for jobs which are retained
after printing.

conpletion-tine

See above.
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JjmAttri buteG oup (R Correspondi ng | SO DPA specification
processi ngCPUTi ne(46) - processing-tinme
Processing tine so far,
not counting needs
attention tine. This attribute indicates how | ong an

i ndi vidual job has been processing [in

seconds].

2. JmAttributelnstanceln |1SO DPA has nmulti-valued job attributes
dex- attribute and as per-docunent attri butes.
i nstance i ndex for
the job as a whole or
docunent nunber if an
attribute is per-
docunent .

3. JmAttri buteVal ueAsl nt eger
- attribute val ue
as an integer.

4. jmAttri but eVal ueAsCectets
- attribute val ue
as an OCTET STRI NG
for coded characters
(text) or binary bit
strings or binary
octet strings.
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16. APPENDI X C - Conparison of Job Subm ssion Protocols to JMP (bjects

The JMP objects and attributes are divided into the foll ow ng
cat egori es:

1. Job ldentification (1)
2. Job Paraneters (P)
3. Job Status and Accounting (S)

The following table lists each JMP object and attribute and indicates in
each colum whether there is a corresponding i nput paraneter in the
i ndi cated j ob subm ssion protocol.

The first columm contains the MB nanme foll owed by a descriptive nane
for the object.

The Conf. colum specifies the conformance:

M means Mandatory for conformance to this MB
speci fication

CM neans Conditional Mandatory (for spooling systens,
and systens with day and tine cl ocks, etc.).

The Cardinality columms contai ns:

1 meani ng there is only one of these objects per job,
so that the object can be in a table that is indexed
by j mlobSet | ndex and j mJobl ndex.

n meani ng that there may be nore than one of these
obj ects per job, so that that the object nust be in
anot her table that in indexed by jnJobSet!| ndex,

] mlobl ndex, and jmAttri butel nstancel ndex
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Job Identification (1) Con Car 1SO App I PD LPR NDP PJL PSE SMB TI P
for din DPAle S LPD S RVE Sl
man al i PAP R
ce ty

] mMueueNunber OF | nt er veni ng

Jobs - the nunber of jobs

in front of this job

j mlobPriority - Job M 1 X X X

priority: 1 to 100.

] mMlobPr ocessAft er Dat eAndTi M 1 X
me - date and tine after
whi ch the job becones a
candi date for processing

j mlobl ndex - Job current M 1 X X X X X X
id generated by the server

i npl ementing this Job

Monitoring M B when the

j ob was subm tted)

j MlobNanme - Job nane M 1 X X X X X
assi gned by job owner

whi ch is not necessarily

uni que.
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Job Identification (1) Con Car | SO App
for din DPA le
man al i PAP
ce ty

j mlobl dNane - the job's M 1 X X

identifier nane generated
by the job submtting
software using the job
subm ssion protocol. This
name can be anything that
hel ps identifier the job
to the job submtter

i ncludi ng the nane of the
gueue fromwhich the job
was subm tt ed.

] mobl dNunber - the job's M 1
i dentifier nunber
generated by the job

subm tting software using
the job subm ssion
protocol. A (-2) value
shall indicate that the
submtter did not supply a
job identifier nunber in
the job subm ssion

pr ot ocol .

] mlobServi ceTypes - Job M 1
types (print, fax, scan,

etc.) - bit vector to get

mul tiple values in a

si ngl e obj ect

] MlobOmer - Job owner M 1 X X
(User nane of the user

that originally submtted

t he j ob)

] mlobDevi ceNameOr QueueRequ M 1 X
ested - Device nane

(Devi ce-speci fic nane of

devi ce) or queue nane

requested by the

subm tting user.

Ber gman, Hastings, |saacson, Lew s
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Job Monitoring MB

Job ldentification (1)

j mlobCurrent State -

Job state (held, pending,
processi ng, conpl eted,
etc.)

] mMlobSt at eReasons -
Job state reasons -
additional information
about the job state:
reasons being held,
addi ti onal executing
i nfornmation such as
devi ce(s) needs
attention, additional
conpleted information
such as successful,
war ni ngs, or errors.

j MAttri but eTypel ndex
- Attributes representing
i nformati on and resources
requi r ed/ consuned
(table):

a) O her

b) File nanes

c) Docunment nane(s) (or
file-names)

d) j obAccount Nane -
Account Nane

e) jobComent - Job
commrent

f) processi ngMessage(7)

g) j obSour ceChannel | ndex -
Sour ce channel (index of

channel rowin Printer
M B)

Ber gman, Hastings, |saacson,

Con Car

for din DPA |le

man al i
ce ty

M 1

CM
CM n
CM

Lew s

PAP

Mar 26, 1997

| SO App | PD LPR NDP PJL PSE SMB TI P

LPD S RVE S|
R
X X X X X
X X X
X X X X
X X
X X X X
X X
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Job ldentification (1)

k)

1)

Ber gnman,

Job Monitoring MB

for din DPA |le

man al i PAP
ce ty
out put Bi nl ndex(9) CM n
out put Bi nNanme( 10) CM n X
Nunber of sides M 1 X
request ed/ used (one-sided, two-
si ded)
PDLs request ed/ used CM n
- i ndex
PDL requested/ used - CM n X
enum
j mDevi cel ndex(14) - CM n

the host resources index
of the correspondi ng
Printer MB that the job
was submtted to or has
been assigned to be
printed on by the server.
O indicates if the server
has not assigned a
printer to the job.

physi cal Devi ceNane(15) CM
t he physi cal device
nanme(s) used or being

used by the job.

=}
X

Nunmber of job copies
request ed

Nunmber of job copies
conpl et ed

Nunmber of docunent
copi es requested

Nunmber of docunent
copi es conpl et ed

e g2 g g ¢

] obKCct et sTot al -
total K octets to be
processed in the job -
rounded up to next K
val ue.

Lew s

Hastings, |saacson,

Mar 26, 1997

Con Car |1 SO App IPD LPR NDP PJL PSE SMB TI P

LPD S RVE S
R

X X X

X X X X

X X X X
X X X
X X X
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Job Identification (1) Con Car
for din

man al i

ce ty

] obKCct et sConpl et ed M 1

t)

aa)

bb)

cc)

Job Monitoring MB

- K octets conpleted -
shoul d be rounded down to
lower K until conpleted.

[ —

i npr essi onsSpool ed(22) CM
i npressi ons spool ed for
t he j ob.

i npressi onsSent ToDevice CM 1
(23) - inpressions sent to
the device for the job

inpressionsinterpreted CM 1
(24) - inpressions
interpreted for the job.

essi onsRequest ed M 1

npr
25)- inpressions requested

i
(
npr essi onsConpl et ed M 1

i npr
(26) - inpressions (sides)
conpleted for the job.

i npr essi onsConpl et ed M 1
Current Copy(27) - inpressions
conpl eted on the current

copy.

pagesRequest ed(28) - M 1
| ogi cal pages requested
to be processed

pagesConpl et ed(29) - M 1
| ogi cal pages conpl eted
for the job.

pagesConpl et edCur r ent CM 1
Copy(30) - logical pages
conpl eted on the current
copy.

Ber gman, Hastings, |saacson, Lew s
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dd) sheet sRequest ed(31)

- sheets requested to be

processed.

ee) sheet sConpl et ed(32)
- sheets conpleted for
t he j ob.

ff) sheet sConpl et edCurrent
Copy(33) - sheets conpl eted
on the current copy.

gg) nedi unRequest ed( 34)

- the nedi unma)

for this job, kind and
nunber .

hh) nmedi unConsuned(35) -
t he medi um(a) consuned
for this job, kind and
nunber .

i1) Ccol orant Request edl ndex

(36)

jj) col orant Request edNane

(37)

kk) col orant Consuned| ndex

(38)

1) col orant ConsunedNane

(39)

m) j mlobSubm ssi onDat eAnd

Time -

Date/ Time of job
subm ssion by job owner

nn) j obSubm ssi onTi meSt anp

(41)

00) j obStartedProcessing

Dat eAndTi ne -

Dat e/ Ti me of day

CcM 1

M 1

CcM 1

CM n

request ed

e g2 g g ¢

CcM 1

CcM 1

j ob started processing on
devi ce

Ber gnman,

Hast i ngs,

| saacson,

Lew s

Mar 26,

1997
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35
36
37
38
39
40
41
42
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Job Identification (1)

pp) j obStartedProcessing
Ti meSt anp(43)

gq) jobConpl eti onDat eAnd

Con Car | SO App
for din DPA |e
man al i PAP
ce ty

CcM 1

cM 1 X

Time- Date/ Time of day job

finished using the devi

rr) jobConpl etedTi neSt anp
(45)

ss) Processing CPU tine
so far

] MAtt ri but eVal ueAsl nt eger
- attribute as integer
val ue

j MAttri but eVal ueAsCct et s
- attribute value as
coded character data or
octet string.

Ber gman, Hastings, |saacson,

ce
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17. Appendix D - Use of Ms5-WORD Version 6.0 to format the M B

Thi s appendi x descri bes how this MB specification was created using M-
WORD to performthe formatting and produce plain text, 72-colums w de,

with only ASCI1 characters, and running headers and footers as required
by the ETF RFCs and Internet Drafts.

Don't use smart quotes. To turn off: Tool s/ AutoCorrect/ replace
straight quotes with smart quotes, turn off.

The word tenplate m b.dot was created with the follow ng styles:

1. Fixed - CourierNew 12 point set which gives 10 characters per inch.
Al so set line spacing exactly 12 point. Have no |eading indent.
Have no right indent. Depend on the margins to wap whether on ful
lines or in tables.

2. Fixed Indent - indents 4 characters (0.4 inches)

3. Fixed Double Indent - indents 8 characters (0.8 inches)
4. Comment Full - full line coments.

5. (Quoted Running Text - indented 8 characters

6. Normal - TinmesRoman 12 point for text that is outside the BEG N END
statenents while review ng the docunent. To produce the |Internet
Draft, change the definition of the Normal style to use the Courier
12 point with line spacing exactly 12 point.

The follow ng macros are defined in mb.dot with speed keys indicated in
parens:

1. CreateFull Comment (ALT+C) - creates a full line coomment as two
colum table wwth the first colum being 3 characters wi de for the
ASN. 1 "-- "comment characters. The second colum is the full line

comments with |ine wapping.

2. CreateM BG oup (ALT+G - produces a skeleton group to be filled in.
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CreateM Bhj ect (ALT+O - produces a skel eton OBJECT-TYPE to be
filled in

Creat eTC (ALT+T) - produces a skel eton textual -convention to be
filled in.

To produce the final plain text, follow the foll ow ng steps:

Accept all revisions

Redefine Normal style to be CourierNew 12 point with exactly 12
poi nt |ine spacing.

Set the left and right margins to 0 and 1.3, so that text cones out
w t hout | eadi ng spaces and has exactly 72 characters (8.5-1.3=7.2).

Set the top and bottom margins to O.

Sel ect the entire docunent and type Control Qto get rid of al
character formatting, such as bold, italic, etc. Since all indents
were done with styles, no indention changes. (be sure not to use the
tool bar to indent, else the Control Qw Il undo that).

Repl ace the table of contents (since new pagi nation) and nake sure
NOT to have any |eader for the table of contents, figure table, or
table of issues. Else the generic text driver will output CRwth
overstrike which won't neet |ETF requirements for plain text.

Sel ect the generic text printer (but do not keep selected, else
al ways get fixed pitch font, no matter what font selected).

Qutput to file. This will produce a file with headers and footers
that neet | ETF requirenents.

Ber gman, Hastings, |saacson, Lew s [ Page 153]



Job Monitoring MB
Aut hor's Addresses

Ron Ber gnman
Dat apr oducts Cor p.

Phone: 805-578-4421
Fax:
Emai | : rbergnman@lpc. com

Tom Hast i ngs

Xer ox Corporation, ESAE-231
701 S. Aviation Blvd.

El Segundo, CA 90245

Phone: 310-333-6413
Fax: 310- 333-5514
EMai | : hastings@pl0. es. xer ox. com

Scott A. |saacson
Novel I, I nc.
122 E 1700 S
Provo, UT 84606

Phone: 801-861- 7366
Fax: 801- 861- 4025
EMai | : scott_isaacson@ovel |l .com

Harry Lew s

| BM Cor porati on

P. O Box 1900
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Send comments to:
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JMP Mailing List Subscription Information:

] Mp-request @wg. org
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M ke Ti nperman - Lexmark

Randy Turner - Sharp

WIlliam Wagner - Digital Products
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19. | NDEX

Mar 26, 1997

Thi s index includes the textual conventions, the objects, and the

attributes.
end with the suffix: "TC
foll owed by the group nane.

Textual conventions all start with the prefix:
ojects all starts with the prefix: "jn

Attributes are identified with enuns, and

"JM' and

so start wth any | ower case letter and have not special prefix.

C
col or ant Consunedl ndex, 69
col or ant ConsunedNane, 69
col or ant Request edl ndex, 69
col or ant Request edNane, 69

D
docunent Copi esRequest ed, 64
docunent For mat Enum 63
docunent For mat | ndex, 62
docunent Name, 61

F

fil eName, 60

I
i npressi onsConpl eted, 67
i npr essi onsConpl et edCur r ent Copy,
67
i npressionslinterpreted, 67
I npr essi onsRequest ed, 67
i npr essi onsSent ToDevi ce, 67
I npr essi onsSpool ed, 67

J
j MAttri but el nstancel ndex, 91, 139
j MAttri but eTypel ndex, 90, 115
JmAttri buteTypeTC, 60
] MAtt ri but evVal ueAsl nt eger, 91,
139
j mttributeVal ueAsCctets, 92, 139
j mConpl et edl ndex, 80, 102
j mConpl et edJobl ndex, 80, 102
| mGener al JobConpl et edPol i cy, 73,
98

Ber gman, Hastings, |saacson, Lew s

| mener al JobSet Nane, 73, 97

| mGener al MaxNunber Of Jobs, 73, 98

j mGener al Nunber Of JobsConpl et ed,
74, 98

] mGener al Nunber Of JobsToConpl et e,
74, 98

j mlobCurrent State, 85, 109

| mlobDevi ceNameOr QueueRequest ed,
85, 108

j mlobl dNane, 83, 105

j mlobl dNunber, 84, 106

j mlobl ndex, 82, 103

| mlobNane, 82, 104

] MlobOmer, 85, 107

j mobPriority, 77, 100

] mlobPr ocessAft er Dat eAndTi e, 77,
| mlobServi ceTypes, 84, 106
JmlobServi ceTypesTC, 41

] mlobSet | ndex, 73, 97

| mMlobSt at eReasons, 86, 114

JmJobSt at eReasonsTC, 47

JmJobSt at eTC, 43

] mMueuel ndex, 76, 99

j mMueueJobl ndex, 76, 99

] mMueueNunber O | nt er veni ngJobs,
77, 99

] obAccount Nane, 61

j obComent, 61

| obConpl et edDat eAndTi ne, 70

j obConpl et edTi neSt anp, 70

| obCopi esConpl et ed, 64

| obCopi esRequest ed, 64

] obKCct et sConpl et ed, 66, 127

] obKCct et sTotal, 64, 126

] obSour ceChannel | ndex, 61

| obSt art edPr ocessi ngDat eAndTi ne,
70

j obSt art edPr ocessi ngTi neSt anp, 70

j obSubm ssi onDat eAndTi ne, 70

j obSubm ssi onTi meSt anp, 70
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M

medi unConsuned, 68

medi umRequest ed, 68

ot her, 60
out put Bin
out put Bin

Ber gnman,

@
| ndex, 62
Name, 62
P
Hast i ngs,
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| saacson,

Lew s

pagesConpl eted, 67
pagesConpl et edCur r ent Copy, 67
pagesRequest ed, 67

physi cal Devi cel ndex, 63

physi cal Devi ceNane, 64
processi ngCPUTI ne, 70
processi ngMessage, 61

S
sheet sConpl et ed, 68
sheet sConpl et edCurr ent Copy, 68
sheet sRequest ed, 68
si des, 62
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