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Abstract

Thi s docunent describes the objectives for a new data definition

| anguage, suitable for the nodeling of network nanagenent constructs,
that can be directly mapped into SNMP and COPS- PR protoco

operations.

The purpose of this docunent is to serve as a set of objectives that
a subsequent |anguage specification should try to address. It
captures the results of the working group discussions towards
consensus on the SM ng objectives.

Tabl e of Contents

I ntroduction .

Motivation .

Background .

Specific ijectlves for SM ng
1 Accepted Objectives . .
1.1 The Set of Specification Ebcunents
1.2 Textual Representation . .
1.3 Hunman Readability

PR hONE
oo UTh DWW

Elliott, et al. I nf or mat i onal [ Page 1]



RFC 3216

Phhbbbbbbbbbbbbbbbbbb
PRPPRPRRPRRERPRERRRERERRRERRRRR

it el o b a aE E E E  a a  o
PRPRRPRRPRRPRPRRRRRERREE

it ok e
NNNNNRERPPPE

Elliott,

SM ng Obj ectives Decenber

Ri gorously Defined Synt ax
Accessibility .o

Language Extensibili ty .

Speci al Characters in Text

Nam ng . .

Nanespace Control

Modul es .

Modul e Conf or rrance .o .

Arbitrary Unanbi guous | dent i t| es .

Prot ocol | ndependence -

Protocol Mapping . . . . . . . . . . . . . . ..
Translation to Oher Data Definition Languages .
Base Data Types

Enunerations . .

Di scrim nated Unions .

I nstance Pointers

Row Poi nters .

Constrai nts on Poi nt ers

Base Type Set . .

Ext ended Data Types . .

Units, Formats, and Def ault Val ues of Def| ned Types and
Attributes . Coe

Tabl e Exi stence Rel at| onsh| ps .

Tabl e Exi stence Rel ati onshi ps (2)

Attribute Goups . . .

Cont ai nment . .

Slnglelnherltance. e e e

Reusabl e vs. Final Attribute G oups

Events .

Creation/ DeI etlon .

Range and Size Constrai nts .

Uni queness .

Extension Rules . . . . . . . . .

Deprecate Use of | MPLI ED Keyword .

No Redundancy S

Conpl i ance and Conf orrrance . .
Al l ow Refinement of Al Definiti ons i n Oonforrrance
Statenments .

Cat egori es .
Cor e Language Keyvvords vs. Defined ldentifiers .
I nstance Nami ng .

Length of Identlflers . Ce e

Assign O Ds in the Protocol Mappi ngs .

Ni ce-to- Have Objectives Coe

Met hods

Uni ons . .

Fl oat Data Types .

Comrent s . .

2001

OO NNNOD

et al. I nf or mat i onal [ Page 2]



RFC 3216

SM ng Obj ectives

Decenber 2001

4.2.5 Referencing Tagged Rows 22
4.2.6 Arrays . . 22
4.2.7 Internatlonallzatlon . . .. . . . 23
4.2.8 Separate Data Mdelling fron1Nhnagenent Protocol Mapping . 23
4.3 Rej ected bjectives S e e s ... 24
4.3.1 Inconplete Translations 24
4.3.2 Attribute Value Constraints 24
4.3.3 Attribute Transaction Constraints 25
4.3.4 Method Constraints . 25
4.3.5 Agent Capabilities . 25
4.3.6 Relationships 26
4.3.7 Procedures . 26
4.3.8 Associations . 26
4.3.9 Association Cardlnalltles 27
4.3.10 Categories of Mdules . . 27
4.3.11 Mapping Mdules to Files . 27
4.3.12 Sinple G ammar . . . 28
4.3.13 Pl ace of Mbdul e Infornatlon 28
4. 3. 14 Modul e Nanespace . . 29
4.3.15 Hyphens in ldentifiers . 29
5. Security Considerations 30
6. Acknowl edgenents . 30
7. Ref erences . . 30
8. Aut hor s’ Addresses . 31
9. Ful I Copyri ght Statenent 33

1. Introduction
Thi s docunment describes the objectives for a new data definition
| anguage that can be mapped into SNWP [1], [2] and COPS-PR [ 3]
protocol operations. It may also be translated into SMv2 [4], [5],
[6] MBs and SPPI [7] PIBs. Concepts such as attributes, attribute
groups, methods, conventions for organization into reusable data
structures, and mechani snms for representing rel ationships are
di scussed.

2. Mdtivation

As networking technol ogy has evol ved, a diverse set of technol ogies

has been depl oyed to manage the resulting products.

Web ba
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using a range of technol ogi es including M Bs,
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These vary from

sed products, to standard nmanagenent protocols and text

s. The underlying systens to be nanipul ated are represented in
varying ways including inplicitly in the system progranm ng, via
etary data descriptions, or with standardi zed descriptions

LDAP schemmas.

sult is that managenent interfaces for network protocols,
es, and applications such as Differentiated Services may be

ented in nmany different, inconsistent fashions.
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The SM ng wor ki ng group has been chartered to define a new data
definition I anguage that will eliminate the need for a separate SMv2
and SPPI |anguage. That is, the new | anguage shoul d address the
needs for the current SMv2 and SPPlI | anguages so that over tine we
can all use the new | anguage i nstead.

Another notivation is to pernit a nore expressive and conpl ete
representation of the nodeled information. Exanples of additiona
expressi veness and conpl eteness that are considered are the ability
to formally define table existence relationships, the expression of
i nstance creation/deletion capabilities, and the ability to define
attribute groups using inheritance. These additional features are
di scussed i n subsequent sections.

It has been recogni zed that the two nain goals of (a) nerging
SMv2/ SPPI and (b) enhancing the state of art in network managenent
data nodeling can lead to conflicts. 1In such cases, the SMng

wor ki ng group’s consensus is to focus on enhancing the state of art
i n network nmanagenent data nodel i ng.

3. Background

The Networ k Managenment Research Group (NVRG of the Internet Research
Task Force (I RTF) has researched the issues of creating a protocol -

i ndependent data definition | anguage that could be used by nultiple
protocols. Because SMv2 and SPPI are very simlar, the NVRG focused
on mergi ng these two | anguages, but al so researched ways to abstract
the objectives to produce a | anguage that could be used for other
protocol s, such as LDAP and Di aneter. The NVRG has published the
results of their work in a neanwhile expired Internet Draft, but has
submitted their specification as one proposal to consider in the
devel opnent of the SM ng | anguage.

The SM ng Working Group has accepted their subm ssion for

consi deration, and to use their proposal to better understand the
obj ectives and possi bl e obstacles to be overcone. Were useful, the
NMRG pr oposal has been referenced in the details bel ow

4. Specific njectives for SM ng

The follow ng sections define the objectives for the definition of a
new data definition | anguage. The objectives have been organi zed as
foll ows: accepted objectives (Section 4.1), nice-to-have objectives
(Section 4.2), and rejected objectives (Section 4.3). Each objective
has the follow ng information:

o Type: afield that identifies the type of objective, using one of
the foll ow ng val ues:

Elliott, et al. I nf or mat i onal [ Page 4]
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* basic: considered a basic objective for SMng and is contained
in SMv2 and/or SPPI.

* align: supported in different ways in SMv2 and SPPI and they
nmust be aligned.

* fix: considered a fix for a known problemin SMv2 and/or SPPI
* new considered a new feature.

o From a field that defines the origin of the objective and that
contains one or nore of the foll owi ng val ues:

* SM: exists in SMv2.
* SPPl: exists in SPPI.
* NMRG exists in the NVRG proposal, but not in SMv2 or SPPI.
* Charter: exists in working group charter
* Ws proposed during working group di scussions.
o Description: a quick description of the objective.
o Mtivation: rationale for the objective.

0 Notes: optional notes about an objective. For exanple, for nice-
to-have or rejected this may contain reasoning why this objective
is not required by the SM ng working group, but justification why
it should be considered anyway. Notes nay be the opinions of the
participants in the discussion on objectives and as such shoul d
not be taken as consensus of the working group or the
recomendati on of the objectives editing team

4.1 Accepted Objectives

This section represents the list of objectives that have been
accepted by the SM ng working group as worthwhile and therefore
deserving of further consideration. Each of these objectives nmust be
eval uated by the working group to deternmine if the benefit incurs an
acceptable level of cost. An accepted objective nmay subsequently be
rejected if the cost/benefit analysis determ nes that the benefit
does not justify the cost or that the objective is in direct conflict
with one or nore other accepted objectives that are deened nore

i mport ant.
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4.1.1 The Set of Specification Docunents
Type: new

From NMRG

Description: SMv2 is defined in three docunents, based on an
obsolete I TU ASN. 1 specification. SPPl is defined in one
docunment, based on SMv2. The core of SMng nust be defined in
one docunent and nust be independent of external specifications.

Motivation: Self-containnent.

4.1.2 Textual Representation

Type: basic

From SM, SPPlI, W5

Description: SMng definitions nust be represented in a textua
format.

Motivation: General |ETF consensus.
4.1.3 Human Readability

Type: basic

From WG

Description: The syntax nust nake it easy for humans to directly read
and wite SMng nodules. |t nust be possible for SM ng nodul e
aut hors to produce SMng nodules with text editing tools.

Motivation: The syntax nust make it easy for humans to read and wite
SM ng nodul es.

4.1.4 Rigorously Defined Syntax
Type: new

From NMRG

Description: There must be a rigorously defined syntax for the SM ng
| anguage.
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Mot i vation: An unanbi guous | anguage pronbtes consi stency across
vendors so that different parsers produce the sane results. It
al so provides authoritative rules to SM ng nodul es desi gners.

4.1.5 Accessibility

Type: align

From SM, SPPI

Description: Attribute definitions nmust indicate whether attributes
can be read, witten, created, deleted, and whether they are
accessible for notifications, or are not accessible. Align PlB-
ACCESS and MAX- ACCESS, and Pl B-M N- ACCESS and M N- ACCESS.

Motivation: Alignment of SMv2 and SPPI.

4.1.6 Language Extensibility

Type: new

From NVRG

Description: The | anguage nust have characteristics, so that future

nodul es can contain information of future syntax w thout breaking
original SMng parsers.

E.g., when SMv2 introduced REFERENCEs it woul d have been nice if
it would not have broken SM vl parsers.

Motivation: Achieve | anguage extensibility w thout breaking core
conpatibility.

4.1.7 Special Characters in Text
Type: new
From WG

Description: Allow an escapi ng nechanismto encode speci al
characters, e.g. double quotes and newline characters, in text
such as DESCRI PTI ONs or REFERENCEs.

Motivation: ABNF can contain literal characters enclosed in double
quotes; to provide the ABNF grammar, there nust be the ability to
escape special characters.

Elliott, et al. I nf or mat i onal [ Page 7]
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4.1.8 Nam ng
Type: basic
From SM, SPPI

Description: SM ng nust provide nmechanisns to uniquely identify
attributes, groups of attributes, and events. It is necessary to
speci fy how nane collisions are handl ed.

Motivation: Already in SMv2 and SPPI
4.1.9 Nanespace Contro

Type: basic

From SM, SPPI

Description: There nust be a hierarchical, centrally-controlled
namespace for standard named itens, and a distributed namespace
nmust be supported to all ow vendor-specific nanming and to assure
uni que nodul e names across vendors and organi zations.

Motivation: Need to unanbiguously identify definitions of various
kinds. Sone SM inplenentations have problens with different
objects fromnultiple nodules but with the sanme nane.
Furthernmore, the probability of nodul e nane clashes rises over
time (for exanple, different vendors defining their own SYSTEM
M B) .

Not es: An exanpl e nami ng schene is the one enployed by the Java
progranmm ng | anguage with a central naming authority assigning the
top-1 evel nanes

4.1.10 Modul es

Type: basic

From SM, SPPI

Description: SMng nmust provide a nechani smfor uniquely identifying
a nodul e, and specifying the status, contact person, revision
i nformati on, and the purpose of a nodul e.

SM ng nust provide nmechani snms to group definitions into nodul es

and it must provide rules for referencing definitions from other
nodul es.
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Motivation: Mdularity and i ndependent advancenent of docunents.

Not es: Text about nodul e conformance has been noved to Section
4.1.11.

4.1.11 Modul e Confornmance
Type: basic
From SM, SPPI

Description: SMng nust provide nmechanisns to detail the m ninum
requi renents inplenenters nust neet to claimconformance to a
standard based on the nodul e.

Motivation: Ability to convey conformance requirenments.
4.1.12 Arbitrary Unanbi guous ldentities

Type: basic

From SM

Description: SM allows the use of OBJECT-I1DENTITIES to define
unanbi guous identities without the need of a central registry.
SM uses O Ds to represent values that represent references to
such identities. SMng needs a similar nechanism (a statenment to
register identities, and a base type to represent val ues).
Motivation: SM Conpatibility.

Notes: This is an obvious objective. Additionally, everything not on
the wire, such as nodules, will still be assigned O Ds.

It is yet to be determ ned whether the assignnent of the QD
occurs within the core or within a protocol -specific mapping.

4.1.13 Protocol |Independence
Type: basic
From Charter

Descri ption: SMng nmust define data definitions in support of the
SNMP and COPS-PR protocols. SMng may define data definitions in
support of other protocols.
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Motivation: So data definitions nmay be used with nmultiple protocols
and multiple versions of those protocols.
4.1.14 Protocol Mpping
Type: basic
From Charter
Description: The SM ng working group, in accordance with the working
group charter, will define mappi ngs of protocol independent data
definitions to protocols based upon installed inplenentations.
The SM ng wor ki ng group can define nappings to other protocols as
Il ong as this does not inpede the progress on other objectives.
Motivation: SM ng working group charter
4.1.15 Translation to Gher Data Definition Languages
Type: basic
From Charter
Description: SMng | anguage constructs nust, wherever possible, be
translatable to SMv2 and SPPI. At the tinme of standardization of
a SM ng | anguage, existing SMv2 MBs and SPPI PIBs on the
standards track will not be required to be translated to the SM ng
| anguage. New M Bs/PIBs will be defined using the SM ng | anguage
Motivation: Provide best-effort backwards conpatibility for existing
tools while not placing an unnecessary burden on M Bs/ Pl Bs that
are already on the standards track
4.1.16 Base Data Types
Type: basic
From SM, SPPI
Description: SM ng must support the base data types Integer32,
Unsi gned32, | nteger64, Unsigned64, Enuneration, Bits, CctetString,
and O D.
Motivation: Mst are already common. Unsigned64 and Integer64 are in

SPPI, nust fix in SM. Note that Counter and Gauge types can be
regarded as derived types instead of base types.
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4.1.17 Enunerations
Type: basic
From SM, SPPI

Description: SMng nust provide support for enunerations. Enumrerated
val ues nust be a part of the enuneration definition

Motivation: SMv2 al ready has enunerated nunbers.

Not es: Enunerations have the inplicit constraint that the attribute
is constrained to the values for the enuneration

4.1.18 Discrimnated Uni ons
Type: new
From WG
Description: SMng must support discrimnated unions.
Motivation: Allows to group related attributes together, such as
| net Addr essType (discrimnator) and | net Address, |net Addressl Pv4,
I net Addressl Pv6 (union). The lack of discrimnated unions has
also lead to relatively conpl ex sparse table work-around in some
DI SMAN mi d- | evel manager M Bs
Not es: Discrimnated unions have the property that the union
attribute type is constrained by the value of the discrininator
attribute.
4.1.19 Instance Pointers
Type: basic
From SM, SPPI

Description: SMng nust allow specifying pointers to instances (i.e.
a pointer to a particular attribute in a row).

Motivation: It is comobn practice in MBs and PIBs to point to other
i nst ances.
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4.1.20 Row Pointers
Type: align
From SM, SPPI
Description: SMng mnmust allow specifying pointers to rows.

Motivation: It is conmon practice in MBs and PIBs to point to other
rows (see RowPoi nter, Pl B-REFERENCES)

4,1.21 Constraints on Pointers
Type: align
From SPPI

Description: SMng nust allow specifying the types of objects to
whi ch a pointer may point.

Motivation: Allows code generators to detect and reject illega
pointers automatically. Can also be used to automatically
generate nore reasonabl e i npl enentati on-specific data structures.

Not es: Pointer constraints are a special case of attribute val ue

constraints (Section 4.3.2) in which the prefix of the O D (row or

i nstance pointer) value is linted to be only froma particul ar
tabl e.

4.1.22 Base Type Set
Type: basic
From SM, SPPI

Description: SMng nmust support a fixed set of base types of fixed
size and precision. The list of base types nmust not be extensible
unl ess the SM itself changes.

Motivation: Interoperability.

4.1.23 Extended Data Types

Type: align

From SM, SPPI
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Description: SMng nmust support a nechanismto derive new types,
whi ch provide additional senmantics (e.g., Counters, Gauges,
Strings, etc.), frombase types. It may be desirable to al so
all ow the derivation of new types fromderived types. New types
must be as restrictive or nore restrictive than the types that
they are speciali zing.

Motivation: SM uses application types and textual conventions. SPPI
uses derived types.

4.1.24 Units, Formats, and Default Val ues of Defined Types and
Attributes

Type: fix
From NVRG

Description: In SMv2 OBJECT-TYPE definitions may contain UNI TS and
DEFVAL cl auses and TEXTUAL- CONVENTI ONs nay contai n DI SPLAY- HI NTs.
In a simlar fashion units and default values nust be applicable
to defined types and format information nust be applicable to
attributes.

Motivation: Some MBs introduce TCs such as KBytes and every usage of
the TC then specifies the UNITS "KBytes". It would sinplify
things if the UNITS were attached to the type definition itself.

Notes: The SMng WG nust clarify the behavior if an attribute uses a
defined type and both, the attribute and the defined type, have
units/default/format information.

4.1.25 Tabl e Exi stence Rel ationshi ps

Type: align

From SM, SPPI

Description: SMng must support | NDEX, AUGVENTS, and EXTENDS in the
SNMP/ COPS- PR pr ot ocol nappi ngs.

Motivation: These three table existence relationships exist either in
the SMv2 or the SPPI.
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4.1.26 Tabl e Exi stence Rel ati onshi ps (2)
Type: new
From NVRG

Description: SMng nust support EXPANDS and RECRDERS rel ationships in
t he SNWVP/ COPS- PR pr ot ocol mappi ngs.

Motivation: A REORDERS statenment allows indexing orders to be
swapped. An EXPANDS statenment formally states that there is a 1:n
exi stence rel ati onship between table rows.

4.1.27 Attribute Goups
Type: new
From NWVRG

Description: An attribute group is a naned, reusable set of
attributes that are neaningful together. |t can be reused as the
type of attributes in other attribute groups (see also Section
4.1.28). This is simlar to ‘structs’ in C

Motivation: Required to nmap the sane grouping of attributes into SNW
and COPS-PR tables. A lows to do index reordering w thout having
to redefine the attribute group. Allows to group related
attributes together (e.g. |netAddressType, |netAddress).

The ability to group attributes provides an indication that the
attributes are neani ngful together.

4.1.28 Contai nnent
Type: new
From NVRG
Description: SM ng must provide support for the creation of new
attribute groups fromattributes of nore basic types and

potentially other attribute groups.

Motivation: Sinplifies the reuse of attribute groups such as
| net Addr essType and | net Address pairs.
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Not es: Contai nment has the inplicit existence constraint that if an
i nstance of a contained attribute group exists, then the
correspondi ng i nstance of the containing attribute group must al so
exi st .

4.1.29 Single Inheritance
Type: new
From NVRG

Description: SMng nust provide support for nechanisns to extend
attribute groups through single inheritance.

Motivation: Allows to extend attribute groups, like a generic
DiffServ scheduler, with attributes for a specific schedul er,
wi t hout cut &paste.

Notes: Single inheritance with nultiple levels (e.g., C derives from
B, and B derives fromA) nust be all owed.

I nheritance has the inplicit existence constraint that if an
instance of a derived attribute group exists, then the
correspondi ng i nstance of the base attribute group nust al so
exi st.

I nheritance could help to add attributes to an attribute group
that are specific to a certain protocol mapping and do not appear
in the protocol-neutral attribute group.

4.1.30 Reusable vs. Final Attribute G oups

Type: new

From NVRG WG

Description: SMng nmust differentiate between "final" and reusable
attribute groups, where the reuse of attribute groups covers
i nheritance and contai nnent.

Motivation: This information gives people nore information how
attribute groups can and should be used. |t hinders themfrom
nm susi ng them

Notes: This objective attenpts to convey the idea that sone attribute

groups are not nmeant to stand on their own and instead only make
sense if contained within another attribute group.
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4.1.31 Events
Type: basic
From SM, SPPI

Description: SMng must provide mechani sns to define events which
identify significant state changes.

Motivation: These represent the protocol -i ndependent events that |ead
to SM notifications or SPPl reports.

4,1.32 Creation/Del etion
Type: align
From SM, SPPI

Description: SMng mnmust support a nechanismto define
creation/del etion operations for instances. Specific

creation/deletion errors, such as | NSTALL-ERRORS, nust be
support ed.

Motivation: Available for row creation in SM, and available in SPPI.
4.1. 33 Range and Size Constraints

Type: basic

From SM, SPPI

Description: SMng nmust allow specifying range and size constraints
where applicable.

Motivation: The SM and SPPlI both support range and size constraints
4.1. 34 Uni queness

Type: basic

From SPPI

Description: SMng nust allow the specification of uniqueness
constraints on attributes. SMng nust allow the specification of
mul ti pl e i ndependent uni queness constraints.
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Moti vation: Know edge of the uni queness constraints on attributes
allows to verify protocol specific mappings (e.g. |NDEX clauses).
The know edge can al so be used by code generators to inprove
generated inplenmentation-specific data structures.
4.1.35 Extension Rules
Type: basic
From SM, SPPI

Description: SMng nust provide clear rules how one can extend SM ng
nodul es wit hout causing interoperability problens "over the wire".

Motivation: SMv2 and SPPI have extension rules.
4.1.36 Deprecate Use of | MPLIED Keyword

Type: fix

From WG

Description: The SM ng SNMP mappi ng nmust deprecate the use of the
| MPLI ED i ndexi ng schena.

Motivation: |MPLIED is confusing and nost people don’t understand it.
The solution (IMPLIED) is worse than the problemit is trying to
solve and therefore for the sake of sinplicity, the use of |MPLIED
shoul d be deprecat ed.

4.1.37 No Redundancy

Type: fix

From NVRG

Description: The SMng | anguage nust avoi d redundancy.

Motivation: Renmpove any textual redundancy for things like table
entries and SEQUENCE definitions, which only increase
specifications w thout providing any val ue.

4.1.38 Conpliance and Confornmance

Type: basic

From SM, SPPI
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Description: SMng nust provide a nechani smfor conpliance and
conformance specifications for protocol -i ndependent definitions as
well as for protocol mappings.

Motivation: This capability exists in SMv2 and SPPI. The NVRG
proposal has the ability to express nuch of this information at
t he protocol -dependent |layer. Sone conpliance or confornance
i nformati on may be protocol -i ndependent, therefore there is also a
need to be able to express this information protocol -i ndependent
part.

4.1.39 Al ow Refinenent of Al Definitions in Confornance Statenents

Type: fix

From WG

Description: SMv2, RFC 2580, Section 3.1 says:
The OBJECTS cl ause, which nust be present, is used to specify
each object contained in the conformance group. Each of the
specified objects nmust be defined in the sane infornmation
nmodul e as the OBJECT- GROUP nmacro appears, and nust have a MAX-

ACCESS cl ause val ue of "accessible-for-notify", "read-only",
"read-wite", or "read-create".

The | ast sentence forbids to put a not-accessible | NDEX object
into an OBJECT-GROUP. Hence, you can not refine its syntax in a
conmpliance definition. For nore details, see
http://wwv.ibr.cs.tu-bs.de/ietf/sm-errata/

Motivation: This error should not be repeated in SM ng.
4.1.40 Categories

Type: basic

From SPPI

Description: SMng must provide a nechanismto group definitions into
subj ect categories. Concrete instances may only exist in the
scope of a given subject category or context.

Motivation: To scope the categories to which a nodule applies. In

SPPI this is used to allow a division of |abor between nmultiple
client types.
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4.1.41 Core Language Keywords vs. Defined Identifiers
Type: fix
From NVRG

Description: In SM and SPPlI nodul es sone | anguage keywords (nmacros
and a nunber of basetypes) have to be inported fromdifferent SM
| anguage defini ng nodul es, e.g. OBJECT- TYPE, MODULE-| DENTI TY,
I nteger32 nust to be inported from SNWPv2-SM and TEXTUAL-
CONVENTI ON rmust be inported from SNMPv2-TC, if used. M B authors
are continuously confused about these inport rules. In SMng only
defined identifiers nust be inported. Al SMng | anguage keywords
must be inplicitly known and there nust not be a need to inport
them from any nodul e

Motivation: Reduce confusion. darify the set of |anguage keywords.
4.1.42 | nstance Nam ng
Type: align
From SM, SPPI
Description: Instance naning in SMv2 and SPPl is different. SMng
must align the instance naning (either in the protocol neutra

nodel or the protocol mappings).

Motivation: COPS-PR and SNVWP have different instance identification
schenes that nust be handl ed

Notes: A solution requires to investigate how cl ose the naning
schenes dictated by the protocols are. Perhaps it is feasible to
have a single instance nam ng schenme in both SNVP and COPS- PR
even though the current SPPI and SMv2 are different.

4.1.43 Length of ldentifiers

Type: fix

From NVRG

Description: The allowed length of the various kinds of identifiers
must be extended fromthe current ‘should not exceed 32’ (nmaybe
even fromthe ‘nust not exceed 64’) rule.

Motivation: Reflect current practice of definitions.
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Not es: The 32-rul e was added back in the days where conpilers could
not deal with long identifiers. This rule is continuously
viol ated these days and it does not nmake sense to keep it.

4.1.44 Assign O Ds in the Protocol Mappings
Type: new
From NVRG

Description: SMng nmust not assign ODs to reusable definition of
attributes, attribute groups, events, etc. Instead, SNWP and
COPS- PR mappi ngs nust assign O Ds to the mapped itens.

Motivation: Assignnent of O Ds in protocol neutral definitions can
conplicate reuse. QO Ds of synonynous attributes are not the sane
in SM and SPPI definitions. MBs and PIBs are already registered
in different parts of the O D nanespace

4.2 N ce-to-Have bjectives

This section represents the list of recommended objectives that woul d
be nice to have. However, these are not automatically thought of as
accepted objectives as, for exanple, they may entail a non-trivial
anmount of work in underlying protocols to support or they may be
regarded as less inportant than other contradicting objectives that
are accepted.

4.2.1 Met hods
Type: new
From WG

Description: SM ng shoul d support a mechanismto define method
signatures (paraneters, return val ues, exception) that are
i mpl enent ed on agents.

Motivation: Methods are needed to support the definition of
operational interfaces such as found in [ RFC2925] (pi ng,
traceroute and | ookup operations). Also, the ability to define
constructor/destructor interfaces could address issues such as
encountered with SNV’ s RowSt at us sol ution

Notes: Is it possible to do nethods without changing the underlying
protocol ? There is agreenent that nmethods are useful, but
di sagreenent upon the inpact - one end of the spectrumsees this
as a docunentation tool for existing SNMP capabilities, while the
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other end sees this as a protocol update, noving forward, to
natively support nethods. The proposal is to wait and see if this

is practical to inplement as a syntax that is useful and can map
to the protocol.

4.2.2 Unions
Type: new
From WG

Description: SMng should support a standard format for unions.

Motivation: Allows an attribute to contain one of nany types of
val ues. The lack of unions has also lead to relatively conpl ex
sparse tabl e work-around in sone D SMAN m d-I| evel managers.
Despite fromdi scrim nated unions (see Section 4.1.18), this kind
of union has no acconpani ed explicit discrimnator attribute that
sel ects the union’s type of val ue.

Not es: The thought is that SNMP and COPS-PR can al ready support
uni ons because they do not care about what data type goes with a
particular O D

4.2.3 Float Data Types
Type: new
From WG NWVRG

Description: SM ng should support the base data types Fl oat 32,
Fl oat 64, Fl oat 128.

Motivation: M ssing base types can hurt |ater on, because they cannot
be added without changing the | anguage, even as an SM ng
extension. Lesson |learned fromthe SMvl/v2 debate about
Count er 64/ | nt eger 64/ . ..

Notes: There is no nmention as to whether or not the underlying
protocols will have to natively support float data types. This is
left to the mapping. However, it seens inperative that the fl oat
data type needs to be added to the set of intrinsic types in the
SM ng | anguage at the creation of the |anguage as it will be
i npossible to add them | ater w thout changi ng the |anguage.
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4.2.4 Coments
Type: fix
From NMRG

Description: The syntax of comments shoul d be well defined,
unanbi guous and intuitive to nost people, e.g., the C++/Java ‘//’
synt ax.

Motivation: ASN.1 Comments (and thus SM and SPPI conmments) have been
a constant source of confusion. People use arbitrary |engthy
strings of dashes (‘----------- ") in the wong assunption that
this is always treated as a comment. Sone inplenentations try to
accept these syntactically wong constructs which even raises
confusion. W should get rid of this problem

Notes: |If the SMng working group adopts a Clike syntax, then the
C++/ Java single-line comment should be adopted as well.

4.2.5 Referencing Tagged Rows

Type: align

From SPPI

Description: PIB and MB row attributes reference a group of entries
in another table. SPPI formalizes this by introducing PlIB-TAG and
Pl B- REFERENCES cl auses. This functionality should be retained in
SM ng.

Motivation: SPPI formalizes tag references. Sone MBs also use tag
ref erences (see SNWP-TARGET-M B in RFC2573) even though SMv2 does
not provide a formal notation

4.2.6 Arrays

Type: new

From WG

Description: SMng should allow the definition of a SEQUENCE OF
attributes or attribute groups (Section 4.1.27).

Motivation: The desire for the ability to have variabl e-I ength,
mul ti-val ued objects.
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Not es: Sone issues with arrays are still unclear. As long as there
are no concepts to solve the problens with access semantics (how
to achieve atonic access to arbitrary-sized arrays) and their
mappi ngs to SNMP and COPS- PR protocol operations, arrays cannot be
nmore than a nice to have objective

4.2.7 Internationalization
Type: new
From WG

Description: Informational text (DESCRIPTION, REFERENCE, ...) should
al l ow i 18ni zed encodi ng, probably UTF-8.

Motivation: There has been sone denmand for i18n in the past. The BCP
RFC 2277 demands for internationalization.

Not es: Al though English is the | anguage of | ETF docunents, SM ng
shoul d al | ow ot her | anguages for private use.

4.2.8 Separate Data Mdel ling from Managenent Protocol Mpping
Type: new
From NVRG

Description: It should be possible to separate the domain specific
data nodel ling work fromthe network nmanagenent protocol specific
wor k.

Motivation: Today, working groups designing new protocols are forced
to care about the design of SNMP M Bs and maybe COPR-PR PIBs to
manage the new protocol. This neans that experts in a specific
domain are faced with details of at |east one foreign (network
managenent) technology. This leads to hard work and | ong revision
processes. It would be a win to separate the task of pure data
nmodel I i ng which can be done by the domain experts easily fromthe
net wor k managemnent protocol specific mappings. The mapping to
SNMP and/ or COPS- PR can be done (a) | ater separately and (b) by
net wor k managenent experts. This required NM expertise no | onger
hi nders the progress of the domain specific working groups.
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4.3 Rejected Objectives

This section represents the list of objectives that were rejected
during the discussion on the objectives. Those objectives that have
been rejected need not be addressed by SMng. This does not inply
that they nust not be addressed.

4.3.1 Inconpl ete Transl ations
Type: basic
From WG

Description: Reality sucks. Al information expressed in SMng nay
not be directly translatable to a MB or PIB construct, but al

i nformati on should be able to be conveyed in docunentation or via
ot her nechani sns.

Motivation: SMng working group requires this to ease transition.

Not es: The SM ng | anguage itself cannot require what conpilers do
that translate SMng into sonething else. So this seens to fal
out of the scope of the current working group charter

4,3.2 Attribute Value Constraints
Type: new

From WG

Description: SMng should provide nechanisns to formally specify
constraints between values of nultiple attributes.

Motivation: Constraints on attribute values occur where one or nore
attributes may affect the value or range of values for another
attribute. One such relationship exists in |IPsec, where the type
of security algorithmdeterm nes the range of possible values for
other attributes such as the correspondi ng key size.

Notes: This objective as is has been rejected as too general, and
therefore virtually inpossible to inplenent. However, constraints
that are inplicit with discrimnated unions (Section 4.1.18),
enunerated types (Section 4.1.17), pointer constraints (Section
4.1.21)), etc., are accepted and these inplicit constraints are
nmentioned in the respective objectives.
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4,3.3 Attribute Transaction Constraints
Type: new

From WG

Description: SMng should provide a nechanismto formally express
that certain sets of attributes can only be nodified in
conbi nati on.

Motivation: COPS-PR al ways does operations on table rows in a single
transaction. There are SMv2 attribute conbinations that need to
be nodified together (such as |net AddressType, |netAddress).

Notes: Alternative is to either use Methods (Section 4.2.1) or assume
that all attributes in an attribute group (Section 4.1.27) are to
be consi dered atomc.

4.3.4 Method Constraints

Type: new

From WG

Description: Method definitions should provide constraints on
par anet ers.

Moti vation: None.
Not es: Unl ess nethods (Section 4.2.1) are done, there is no use for
this. Furthernore, this objective has not been notivated by any
pr oponent .
4.3.5 Agent Capabilities
Type: basic
From SM

Description: SM ng shoul d provi de nechani sns to descri be agent
i npl enent ati ons.

Motivation: To permt nmanager to deternine variations fromthe
standard for an inplenmentation.

Not es: Agent capabilities should not be part of SMng, but should
i nstead be a separate capabilities table.
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4.3.6 Rel ationshi ps

Type: new

From NVRG WG

Description: Ability to formally depict existence dependency, val ue
dependency, aggregation, containnent, and other relationships
between attributes or attribute groups.

Motivation: Hel ps humans to understand the conceptual nodel of a
nodul e. Hel ps inplenenters of MB conpilers to generate nore
‘“intelligent’ code.

Notes: This objective was deened too general to be useful and instead
the individual types of relationship objectives (e.g., pointers,
i nheritance, containnent, etc.) are evaluated on a case-by-case
basis with the specific relationshi ps deened useful being included
as accepted objectives.

4.3.7 Procedures

Type: new

From WG

Description: SMng should support a mechanismto formally define
procedures that are used by nanagers when interacting with an
agent.

Motivation: None.

Not es: This objective has not been notivated by any proponent.

4. 3.8 Associ ations

Type: new

From WG

Description: SM ng shoul d provide nechanisns to explicitly specify
associ ations.

Moti vati on: None.

Notes: This objective has not been notivated by any proponent.
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4.3.9 Association Cardinalities
Type: new
From WG

Description: Cardinalities between associations should be formally
defi ned.

Motivation: |If you have an associ ati on between attribute groups A and
B, the cardinality of A indicates how nmany instances of A may be
associated with a single instance of B. Qur discussions in
M nneapolis indicated that we want to convey "how nany" instances
are associated in order to define the best nmapping al gorithm -
whet her a new table, a single pointer, etc. For exanple, do we
use RowPoi nter or an integer index into another table? Do we map
to a table that holds instances of the association/rel ationship
itself?

Not es: W thout associations (Section 4.3.8), this has no use.
4.3.10 Categories of Mdules
Type: new
From WG
Description: The SM ng documents shoul d give cl ear gui dance on which
kind of information (wWith respect to generality, type/attribute

group/ extension/..) should be put in which kind of a nodule.

E.g., in SMv2 we don't like to inport Utf8String from SYSAPPL-
M B, but we also do not like to introduce a redundant definition.

A nodul e revi ew process should probably be described that ensures
that generally useful definitions do not go into device or service
speci fic nodul es.

Motivation: Bad experience with SMv2.

Notes: It is not clear how this can be done with the | anguage to be
created by SM ng WG

4.3.11 Mapping Mdules to Files
Type: new

From NMRG
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Description: There should be a clear statenent how SM ng nodul es are
mapped to files (1:1, n:1?) and how files should be naned (by
nodul e nanme in case of 1:1 napping?).

Motivation: SM inplenentations show up a variety of filenane
extensions (.txt, .sm, .ny, none). Sone expect all nodules in a

single file, others don't. This nakes it nore difficult to
exchange nodul es.

Notes: This is just an inplenmentation detail and is best left to a
BCP and not nmade a part of the | anguage definition.

4.3.12 Sinple G ammar
Type: new
From NVRG
Description: The grammar of the | anguage shoul d be as sinple as
possible. It should be free of exception rules. A neasurenent of
sinmplicity is shortness of the ABNF grammar.
Motivation: Ease of inplenentation. Ease of |earning/understanding.
Notes: This seens |ike an obvious objective, however shortness of the
ABNF grammar is not necessarily a reflection of the sinplicity of
t he grammar.
4.3.13 Place of Mdule Information
Type: fix
From NVRG
Descri ption: Mdul e specific information (organization, contact,
description, revision information) should be bound to the nodul e
itself and not to an artificial node (like SMv2 MODULE-I| DENTITY).
Motivation: Sinplicity and design cl eanup.
Notes: This does not seemto be a problemw th the current SM.

Al though sinplification is a good thing, this detail is not
consi dered an objecti ve.
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4. 3. 14 Modul e Nanespace
Type: new
From WG

Description: Currently the nanespace of nodules is flat and there is
no structure in nodul e nam ng causing the potential risk of nane
cl ashes. Possible solutions:

* Assume nodul e nanes are globally unique (just as SMvl/v2),
just give sone recommendati ons on nodul e nanes.

* Force all organi zations, Wes and vendors to apply a nane prefix
(e.g. Cl SCO GAGA-M B, | ETF- DI SMAN- SCRI PT- M B?).

* Force enterprises to apply a prefix based on the enterprise
nunber (e.g. ENT2021- SOVE- M B).

* Put nodul e names in a hierarchical domain based nanespace (e.g.
DI SMAN- SCRI PT-M B.ietf.org).

Moti vati on: Reduce risk of nopdul e nane cl ashes.

Not es: Sone aspects of this objective overlap with other objectives
(namespace control (Section 4.1.9)) and other aspects were thought
best left to a BCP.

4.3.15 Hyphens in ldentifiers
Type: fix
From NVRG

Description: There has been sone confusi on whet her hyphens are
allowed in SMv2 identifiers: Mdule nanes are allowed to contain
hyphens. Node identifiers usually are not. But for exanple
‘mb-2" is a frequently used identifier that contains a hyphen due
toits SMvl origin, when hyphen were not disallowed. Sinilarly,
a nunber of naned nunbers of enuneration types contain hyphens
viol ating an SMv2 rule.

SM ng shoul d sinply allow hyphens in all kinds of identifiers. No
exceptions.

Motivation: Reduce confusion and exceptions. Requires, however, that
i npl enent ati on mappi ngs properly quote hyphens where appropriate.
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Notes: This nit-picking is not worth to be subject to the discussion
on objectives. However, SMng should care about the fact that
conpilers have to map SMng to programi ng | anguages where a
hyphen is a mnus and thus not allowed in identifiers.

5. Security Considerations

Thi s docunent defines objectives for a |language with which to wite
and read descriptions of managenment information. The [ anguage itself
has no security inpact on the Internet.
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