Platform Specific Mapping Document

UML to SNMP MIB
The following points describe how to map Data Registry UML model elements to SNMP MIB elements.
There are different versions of SNMP with different rules for MIBS. This document does not intend to provide a 100% round trip mapping from UML to each of the different versions.
MIB constructs appear in this note in blue.
UML elements appear in this note in green.
1 UML Package
Each UML Package maps to an individual MIB file.

The MIB starts with the statement 

<MIB name> DEFINITIONS ::= BEGIN

The <MIB name> is the name of the UML package.

The end of the MIB (and the content of the UML Package) is indicated by the statement:
END

2 Class

UML Classes can map to different entities in SNMP MIBS. These include:

· Object Identifiers

· Object Type with sequences

· Object Type

2.1 Object Identifiers

These introduce new constructs and refer back to a parent construct.

These are UML classes with composition relationships.

UML class that lives in the current package maps to <new_child>
<new_child>
OBJECT_IDENTIFIER ::= {<parent> n}
<parent> will be the class with the diamond composition.
n is the order of the child element in relation to the parent
. 
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For example, given the UML in the previous diagram, where the class utmcCarParksType1 belongs to the package UTMC-HEADER-MIB (meaning it will be imported from another MIB) leads to the definitions:

carParkCounter OBJECT IDENTIFIER ::= { utmcCarParksType1 1 }

2.2 Ends with “Table”
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A class that has a name that ends with “Table” maps to:

 carParkCounterTable OBJECT-TYPE

The class that it has an aggregation with, in this case carParkCounterEntry, is mapped to a sequence:

SYNTAX SEQUENCE OF CarParkCounterEntry

The STATUS value of the OBJECT-TYPE depends on the following:

· If the attribute has the <<deprecated>> stereotype, then STATUS is deprecated
· If multiplicity is 0..1, then STATUS is optional
· If multiplicity is not stated or stated as 1 then assume STATUS is mandatory 
If the class has documentation, this will map to the DESCRIPTION element for the attribute:
DESCRIPTION

"Table contains unit configuration with respect to monitored counters."

The OBJECT-TYPE definitions ends with:

::= {parent}
Where ‘parent’ is the name of the element that references this element. In this case, the class carParkCounter at the other end of the association.

::= {carParkCounter 1}

Since the association is the only reference, it is given the number 1.

The full final MIB details would look like:

carParkCounterTable OBJECT-TYPE

SYNTAX SEQUENCE OF CarParkCounterEntry

STATUS mandatory

DESCRIPTION

"Table contains unit configuration with respect to monitored counters."

::= {carParkCounter 1}

2.3 Ends with “Entry”
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The class maps to:

carParkCounterEntry OBJECT-TYPE

SYNTAX CarParkCounterEntry

These are always used together in a standard pattern to describe a table of structured entries. The object should be defined in upperCamel and the syntax should be defined in lowerCamel. 

The STATUS value of the OBJECT-TYPE depends on the following:

· If the attribute has the <<deprecated>> stereotype, then STATUS is deprecated
· If multiplicity is 0..1, then STATUS is optional
· If multiplicity is not stated or stated as 1 then assume STATUS is mandatory 
If the class has documentation, this will map to the DESCRIPTION element for the attribute:
DESCRIPTION

"This object is used for configuration values relating to a counter."

The OBJECT-TYPE definitions ends with:

::= {parent}
Where ‘parent’ is the name of the element that references this element. In this case, the class carParkCounterTable at the other end of the association.

::= {carParkCounterTable 1}

In addition, there is also a SEQUENCE definition for the “Entry” class attributes. For this example, it would look like:
TrafficCounterDualEntry::= SEQUENCE {

trafficCounterDualNum INTEGER,

trafficCounterDualDirection INTEGER,

trafficCounterDualDistance INTEGER,

trafficCounterStartLoop INTEGER,

trafficCounterLoopType INTEGER

}

The full final MIB details would look like:

carParkCounterEntry OBJECT-TYPE

SYNTAX CarParkCounterEntry

STATUS mandatory

DESCRIPTION

"This object is used for configuration values relating to a counter."

INDEX {carParkCounterNum}

::= {carParkCounterTable 1}

CarParkCounterEntry::= SEQUENCE {

carParkCounterNum INTEGER,

carParkCounterEntryExit INTEGER,

carParkNumCounters INTEGER,

carParkCounterStartLoop INTEGER,

carParkCounterLoopType INTEGER

}
3 Attribute Definition with Data Type
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The name of the object is the name of the attribute.

carParkFaultNo OBJECT-TYPE
For more information on mapping UML Data Types to SYNTAX and further details on SYNTAX see sections 3.1 and 3.2. 

In this example, the UML integer data type maps to INTEGER. Also this example makes use to two UML tagged values, minInclusive (0) and maxInclusive (256). This gives the definition:

SYNTAX INTEGER (0..256)
The STATUS value of the OBJECT-TYPE depends on the following:

· If the attribute has the <<deprecated>> stereotype, then STATUS is deprecated
· If multiplicity is 0..1, then STATUS is optional
· If multiplicity is not stated or stated as 1 then assume STATUS is mandatory 
If the MIB file is to be v2, these MIBs don't have the optional/mandatory distinction. In this case, STATUS is current.

If the attribute has documentation, this will map to the DESCRIPTION element for the attribute:
DESCRIPTION

"Returns the index for a fault entry"

The OBJECT-TYPE definitions ends with:

::= {parent}
Where ‘parent’ is the name of the element that contains this element. In this case, the attribute carParkFaultNo is within the class carParkFaultEntry, and is the class’s 1st attribute. This gives the closing line:

::= { carParkFaultEntry 1 }

The full final MIB details would look like:

carParkFaultNo OBJECT-TYPE

SYNTAX INTEGER (0..256)

STATUS mandatory

DESCRIPTION

"Returns the index for a fault entry"

::= { carParkFaultEntry 1}
3.1 SYNTAX details and variants
Usually SYNTAX indicates a primitive datatype. 

Sometimes extra information is supplied in the UML via tagged values.
a) The optional UML tagged values minInclusive and maxInclusive provide a restricted but no enumerated value range. 

minInclusive = 0
maxInclusive = 256

This can lead to the definition:
SYNTAX INTEGER (0..256)
b) Typically used on a string data type optional UML tagged values minLength and maxLength, provide details on the strings length restrictions.

maxLength = 50
This can lead to the definition:
SYNTAX DisplayString (SIZE(50))

minLength = 5

maxLength = 32

This can lead to the definition:
SYNTAX DisplayString (SIZE(5..32))

c) Anonymous enumerations – see section 4.

3.2 Notes on Data Types
integer maps to base type INTEGER
byte[*] maps to OCTET STRING with no defined size limit
byte[n] maps to OCTET STRING with size limit, e.g. OCTET STRING (SIZE (15))

3.2.1 Data Types defined in other standard MIBs
The following data types are imported from other standards and would be identified as part of the IMPORTS statement at the top of the MIB file.
· IpAddress

IpAddress
FROM RFC1155-SMI;


· Integer32

Integer32
FROM SNMPv2-SMI


· Gauge32

Gauge32
FROM SNMPv2-SMI
3.2.2 Data Types defined in other custom MIBs

This occurs where a data type is defined in one UML Package but is used in another UML Package. In this case, the IMPORTS statement at the top of the MIB file will have to include details of the imported type.

For example, the data type DisplayString which is defined in the UTMC-Header-MIB is used in UTMC-CarParks. Part of the import statement would look like:

IMPORTS
DisplayString

FROM UTMC-Header-MIB
3.2.3 Data Types defined in SNMP MIB (v1)
When data types are defined directly (rather than anonymously) in the MIB, 
Note that the SNMP RFC only allows OCTET_STRING and INTEGER as primitive types, and everything else must have been derived from those.

A few cases can occur:

a) Basic definition

UML Data Type Name ::= MIB TYPE

DisplayString ::= OCTET STRING

b) Enumeration

UML Enumeration Name ::= MIB TYPE {…allowed values…}
Where the allowed values are the UML literals.
TruthValue ::= INTEGER{true (1), false (2)}

c) Defined size
UML Data Type Name ::= MIB TYPE (SIZE(n))
UTMCTime ::= DisplayString (SIZE(13))

3.2.4 Data Types defined in SNMP MIB (v2)

In version 2 MIBS, data type definitions use Textual Conventions. In comparison to a type defined in the SMI, each of these new types has a different name, a similar syntax, but a more precise semantics.

These are similar to the definition of attributes in sections 3 and 4.
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Taking the type UTCType2TruthValue as an example.

The name of the data type is the name of the data type / enumeration.

UTCType2TruthValue ::= TEXTUAL-CONVENTION
As the MIB file is v2, these MIBs don't have the optional/mandatory distinction. In this case, STATUS is current.

If the data type / enumeration has documentation, this will map to the DESCRIPTION element for the attribute:
DESCRIPTION

"Represents a boolean value."

Enumerations are based on INTEGER primitives, so the definition includes:

SYNTAX INTEGER {
…allowed values…
}
Where “…allowed values…” represents a comma separated list of the enumeration literals. After each literal in brackets is an integer number representing the literal. This starts at one for the first literal and increases by one for each subsequent literal. For this example we get:
SYNTAX INTEGER

{

false(0),

true(1)

}

If the object is a data type and not an enumeration you may see something like:

SYNTAX OCTET STRING (SIZE (1..8))

The full final MIB details would look like:

UTCType2TruthValue ::= TEXTUAL-CONVENTION

STATUS current

DESCRIPTION

"Represents a boolean value."

SYNTAX INTEGER

{

false(0),

true(1)

}

4 Attribute Definition with Enumeration
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Each Attribute that has an Enumeration type should map to OBJECT-TYPE.

The name of the object is the name of the attribute.
carParkOccTrend OBJECT-TYPE
If the name of the UML enumeration ends with “Type”, then the enumeration is defined anonymously within the MIB. Enumerations are based on INTEGER primitives, so the definition includes:

SYNTAX INTEGER {
…allowed values…
}
Where “…allowed values…” represents a comma separated list of the enumeration literals. After each literal in brackets is an integer number representing the literal. This starts at one for the first literal and increases by one for each subsequent literal. For this example we get:
SYNTAX INTEGER {

down(1),

stay(2),

up(3)

}

If the enumeration name does not end with “Type”, then the enumeration has been imported from another MIB. An import statement will be required for the Enumeration definition and no anonymous enumeration will be defined for the object e.g.

namedEnumeration
FROM named_mib;

…

…

carParkOccTrend OBJECT-TYPE

SYNTAX namedEnumeration
The STATUS value of the OBJECT-TYPE depends on the following:
· If the attribute has the <<deprecated>> stereotype, then STATUS is deprecated
· If multiplicity is 0..1, then STATUS is optional
· If multiplicity is not stated then assume STATUS is mandatory 
If the MIB file is to be v2, these MIBs don't have the optional/mandatory distinction. In this case, STATUS is current.

If the attribute has documentation, this will map to the DESCRIPTION element for the attribute:
DESCRIPTION

"The current occupancy trend of the car park/zone (down, stay, up) based upon the

last 15 minutes of occupancy values.

This value is updated every minute and is a rolling average"

The OBJECT-TYPE definitions ends with:
::= {parent}
Where ‘parent’ is the name of the element that contains this element. In this case, the attribute carParkOccTrend is within the class carParkZone, and is the class’s 16th attribute. This gives the closing line:
::= { carParkZone 16 }

The full final MIB details would look like:

carParkOccTrend OBJECT-TYPE

SYNTAX INTEGER {

down(1),

stay(2),

up(3)

}

STATUS mandatory

DESCRIPTION

"The current occupancy trend of the car park/zone (down, stay, up) based upon the

last 15 minutes of occupancy values.

This value is updated every minute and is a rolling average"

::= { carParkZone 16 }
5 Notes
The following points highlight aspects that prevent the full reversal of UML that was generated from an SNMP MIB back into SNMP MIB:

· The registry UML models currently do not include any information regarding traps. For more information on Trap details please refer to original MIB files.

· The registry UML model currently does not include details to populate the ACCESS details of OBJECT-TYPE. 
· The registry UML model currently does not include details to populate compliance module/groups.
· The registry UML model currently does not include any INDEX value for “Entry” class that is used to describe a table of structured entries.
· The order of child element in relation to the parent cannot be determined from the UML model.






















� This cannot be determined as order information is not preserved in the UML model.
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