. 

Vertical Network Partitioning

Layering is one of the most fundamental techniques for developing scalable network architectures and can be utilized to partition a network into more than one functionally orthogonal layer networks. The partitioning criteria can be based upon networking functions and communication protocols.

· This model partitions the total network functions into a series of functional layers one on top of the other with clear logical separation between the adjacent layers.  

· Two adjacent layers share a client/server relation with lower server layer providing data transport service for the immediate upper client layer.

· This layered networking model can be generalized so that each layer can be expanded into multiple sub-layers. For example, ATM belongs to layer 2 or data link layer, but it is defined by a three-layer reference model including Physical Layer, ATM Layer and ATM Adaptation Layer.

· The layer network model supports the separation the logical connection at client layer from the underlying logical or physical routes and network resources at server layer that are used to provide the end-to-end connection.

· In general scenario, there is an adaptation function component residing between two adjacent client and server layer networks to accommodate data signal format changes including encoding/decoding and multiplexing/demultiplexing. 

Horizontal Network Partitioning

· Subnetworking is the horizontal partitioning of the network into two or more smaller, non-overlapping logical subnetworks. The partitioning criteria can be based upon topology, network function, administrative policy, service domain demarcation.

· Two adjacent subnetworks share a peer relation with each other in stead of client/server relation.

· After partitioning, the connections between the subnetworks are maintained as links.

· In general scenario, there is an interworking function component residing between two adjacent subnetworks to accommodate data format incompatibility issues through data mapping or conversion.

Recursive Network Partitioning

By definition, both vertical network partitioning and horizontal network partitioning techniques are recursive in nature. In other words, 

· A layer network can be further divided into sub-layer networks until proper level of architectural or functional abstraction has reached.

· A sub-network can be further partitioned into a set of smaller sub-networks until proper level of architectural or functional abstraction has reached.

· There is no restriction on the order of horizontal and vertical network partitioning. Interleaving partitioning between two types are allowed.

Link and node Partitioning

As shown above, the network partitioning has generated tremendous expressing power for the network modeling. Under ITU-U G.805 based modeling framework, only a single connection abstraction is used for capturing the connectivity semantics between a pair of subnetworks. In general, a higher abstract level link can be partitioned into a bundle of  links at lower abstract level. There are two possible cases:

· Parallel Partitioning: The higher level link is a bundle of parallel links at lower abstract level between two network objects.

· Serial Partitioning: The higher client level link is composed of a series of server layer nodes and links at lower abstract level between two network objects. 

