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                Overview of ISO State Management Concepts
   The following is a summary of state management as defined by ISO and
   replicated in ITU documents as part of the ISO information system
   management models. Note that this is simply a summary of the state
   definitions and general usage. To get complete information you must go
   to the appropriate documents.
   Summary
   =======
   The OSI management documents [IS 10164.2 ISO/IEC “OSI Management :
   State Management Function”. June1993, or CCITT X.731, INFORMATION
   TECHNOLOGY – OPEN SYSTEMS INTERCONNECTION –
   SYSTEMS Management: State Management Function ], define the global
   state of an entity is the combination of three states, namely:
     1. 
       the Operational state which has two possible values : enabled,
       disabled,
     2. 
       the Usage state which has three possible values : idle, active,
       busy and
     3. 
       the Administrative state which has three possible values :
       unlocked, locked, shutting down.
   Detailed Definition from the Documents
   ======================================
   The management state of a managed object represents the instantaneous
   condition of availability and operability of the associated resource
   from the point of view of management. Different classes of managed
   object have a variety of state attributes that express and control
   aspects of the operation of their associated resource that are
   peculiar to each class. However, the management state is expected to
   be common to a large number of resources and for this reason is
   standardized; it expresses key aspects of their usability at any given
   time. Its purpose is to control the general availability of a resource
   and to make visible information about that general availability.
   Generic states
   --------------
   Three primary factors affect the management state of a managed object
   with regard to its corresponding resources’ availability. Some managed
   objects may not be affected by all three of these factors. These are
   – operability: whether or not the resource is physically installed and
   working, if applicable;
   – usage: whether or not the resource is actively in use at a specific
   instant, and if so, whether or not it has spare capacity for
   additional users at that instant. A resource is said to be “in use”
   when it has received one or more requests for service that it has not
   yet completed or otherwise discharged, or when some part of its
   capacity has been allocated, and not yet reclaimed, as a result of a
   previous service request;
   – administration: permission to use or prohibition against using the
   resource, imposed through the management services.
   They state that the state of a managed object does not affect its
   ability to respond to management operations.
   Operational state
   The operability of a resource is described by the operational state
   attribute, which has two possible values: disabled and enabled.
   Some classes of managed object exhibit only a constant enabled value
   for the operational state. When a resource has no visible dependencies
   on other resources, and no components that can develop visible
   defects, the managed object may not exhibit the disabled operational
   state. Likewise, managed objects that cease to exist when the resource
   becomes inoperable do not exhibit the disabled operational state
   during their existence. When a resources ceases to exist, but there is
   still a managed object maintaining state attributes about that
   resource, then the operational state will be disabled. The set of
   operational state values supported is specified in each individual
   managed object class definition.
   When a managed object is unable to reflect the operational state of
   its associated resource and the unknown status attribute defined in
   8.1.2.6 is supported, the unknown status attribute value will be true.
   It is the natural operation of the resource that causes operational
   state transitions to occur, and therefore, management cannot request a
   managed object to change from one operational state to another.
   Management can only gather information about the operational state of
   a managed object; i.e. the operational state is read-only in nature.
   Specific events associated with the resource cause specific
   transitions from one operational state value to the other. These
   events and transitions are summarized in Figure 1, and are described
   below.
   
   Enable
   This event consists of action being taken to render the resource
   partially or fully operable. This event can occur only if the managed
   object’s operational state is disabled. The enable event causes a
   transition to the enabled operational state.
   Disable
   This event consists of some occurrence that renders the resource
   totally inoperable. The disable event causes a transition to the
   disabled operational state.
   Usage state
   The usage of a resource is described by the usage state attribute,
   which has three possible values: idle, active and busy. The set of
   usage state values supported is specified in each individual managed
   object class definition.
   Some classes of managed object exhibit only a subset of the possible
   usage state values. Managed objects whose associated resource supports
   only one user do not exhibit the active usage state, being either idle
   or busy. Managed objects whose resource has no practical limit on the
   number of users do not exhibit the busy usage state.
   When a managed object is unable to reflect the usage state of its
   associated resource and the unknown status attribute defined elsewhere
   in the document is supported, the unknown status attribute value will
   be true.
   It is the natural operation of the resource that causes usage state
   transitions to occur, and therefore management cannot request a
   managed object to change from one usage state to another. Management
   can only gather information about the usage state of a managed object;
   the usage state is read-only in nature.
   Specific events associated with the resource cause transitions from
   one usage state value to another. These events and transitions are
   summarised in Figure 2 and are described below.
   
   New user
   This event consists of some agency commencing to use the resource. It
   can occur only if the managed object’s operational state is enabled
   and its usage state is either idle or active. The new user event
   causes a transition as follows:
   – if, after the event, the resource still has sufficient operating
   capacity to provide for additional users, the usage state becomes or
   remains active,
   – if, after the event, the resource has no operating capacity to spare
   for additional users, the usage state becomes busy.
   User quit
   This event consists of an existing user of the resource terminating
   its use. It can occur only if the managed object’s usage state is
   either active or busy. It can result from a change of operational
   state from enabled to disabled. The user quit event causes a
   transition as follows:
   – if, after the event, the resource still has existing users, the
   usage state becomes or remains active;
   – if, after the event, the resource has no users, the usage state
   becomes idle.
   Capacity increase (CI)
   This event consists of an increase in the maximum operating capacity
   of the resource. It is significant only if the managed object’s usage
   state is busy. The capacity increase event causes a transition to the
   active state if the managed object was in the busy state.
   Capacity decrease (CD)
   This event consists of a decrease in the maximum operating capacity of
   the resource. It is significant only if the managed object’s usage
   state is active. The capacity decrease event causes a transition as
   follows:
   – if, after the event, the resource still has spare operating
   capacity, the usage state remains active;
   – if, after the event, the resource has no spare operating capacity,
   the usage state becomes busy;
   – if the managed object is in the busy state when a capacity decrease
   occurs, the managed object will continue to reside in the busy state
   until either a capacity increase or a user quit event occurs.
   Administrative state
   The administration of managed objects operates independently of the
   operability and usage of managed objects and is described by the
   administrative state attribute, which has three values. These are
   represented in a third state diagram in Figure 3. These administrative
   states are called locked, unlocked and shutting down and are described
   elsewhere in the document.
   Some classes of managed object exhibit only a subset of the possible
   administrative state values. Some resources cannot be locked, and
   hence their corresponding managed objects exhibit only the unlocked
   state. Other resources can not be shut down gracefully, and hence
   their corresponding managed objects do not exhibit the shutting down
   state. The actual subset of administrative state values supported
   varies from one class of managed object to another, and is specified
   in each individual managed object definition.
   Specific events associated with the managed object cause specific
   transitions from one administrative state value to another, depending
   upon the original value of the administrative state, the specific
   event, and also upon the number of users of the resource. These events
   and transitions are summarised in Figure 3, and are described below.
   
   Unlock
   This event consists of an operation being performed at the managed
   object boundary to unlock the managed object’s corresponding resource.
   It can occur only if the managed object’s administrative state is
   locked or shutting down. It causes a transition to the unlocked
   administrative state.
   Lock
   This event consists of an operation being performed at the managed
   object boundary to lock the managed object’s corresponding resource.
   It can occur only if the managed
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