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Chapter 4 ATM VP-Based Ring Network

delay, the ratio of cells picked up from the queues is set as N : M when either of the queues becomes empty, the cells are only picked up from the other queue for ... 
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Chapter 4 ATM VP-Based Ring Network ATM VP-based network architecture is essentially a compromise of the SONET/STM and ATM network architectures: it takes a system simplicity concept from the SONET/STM network and keeps the flexibility of ATM technology. The requirement of flexible bandwidth allocation can be achieved by the inherent characteristic of ATM technology, and the requirement of less expensive ADM’s can be achieved by the simplicity of the virtual path concept and its associated nonhierarchical path multiplexing structure. The SONET ring architecture has been widely accepted by Bellcore Client Companies (BCC’s) as a cost-effective, survivable SONET network architecture due to its standard signal interface, economical high-speed signal and drop capability, fast self-healing capability, and simple network operations [4, 13]. Figure 4-1 presents SONET ring only use either the centralized ring grooming or non-demand grooming system, since the distributed ring grooming system at the DS1 (1.554 Mbps) level is too expensive to be implemented. The centralized ring grooming system, as illustrated in Figure 4-1(a), includes a SONET ring with an ADM in each node. The ADM used in this centralized ring grooming system can be a simple add-drop multiplexer since it doesn’t need the grooming capability. The signal add-drop in this case can be implemented by using a time slot assignment (TSA) method that assigns dedicated timeslots for each node and those dedicated timeslots can be dynamically assigned to DS1 ports. Figure 4-1(b) illustrates the distribution ring grooming system, which demand grooming capability into each ring node by using a Time Slot Interchange (TSI) switching fabric within each ADM. The TSI function in this distribution ring grooming architecture is performed at the VT (DS1) level rather
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than the STS-1 (51.84Mbps) (DS3) level, as commonly used for self-healing architecture [45]. Compared to the centralized ring grooming system, the distributed ring grooming system generally requires less ring capacity for the same DS1 demand requirement, but at the expensive of more complex and expensive ADM’s. To reduce SONET ring cost, an enhanced grooming system must combine the best features of centralized and distributed ring-grooming systems. In other words, the new more cost effective SONET ring grooming system should have bandwidth allocation flexibility to reduce the ring capacity requirement, as does the distributed ring grooming system using ADM/TSI’s and should use simpler and less expensive ADM’s like the ADM/TSA. The conceptual diagram for this enhanced SONET ring grooming is depicted in figure 4-1(c). ADM/TSI
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(C) Figure 4-1 SONET Bandwidth Management System (a) Centralized. (b) Distributed. (c) Enhanced ATM system.
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4-1 An ATM Ring Architecture Using VP Concepts The VP concept is primarily used for nodal addressing for supporting different traffics routing. Figure 4-2 depicts a SONET/ATM Ring architecture using Point-to-point VP’s (denoted by SARPVP with one direction only). The VP used in the point-to-point VP add-drop multiplexing scheme carries VC connections between the same two ring nodes.
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Figure 4-2 An ATM VP Ring Architecture (SARPVP) In this SARPVP architecture, each ring node pair is preassigned a duplex VP, as shown from Figure 4-2, the VP#2 and VP#2 (not shown in the Figure) are carrying all VC connections from nodes 1 to 3 and from node 3 to node 1, respectively. The physical route assignment for the VP depends upon the type unidirectional or bidirectional of the considered SONET ring. If the considered ring is a unidirectional ring two diverse routes which form a circle are assigned to each VP. From Figure 4-2, the two physical routes 1-2-3 and 3-4-1 are assigned to VP#2 and VP#2’ (not shown in the Figure) that is if the considered ring is unidirectional. If the considered ring is bidirectional, only one route is assigned to each duplex VP (e.g., route 1-2-3 is assigned to both the VP#2 and VP#2), and demands between nodes 1 and 3 are routed through route 1-2-3 bidirectionally. More details on SONET unidirectional and bidirectional ring architecture can be found in [45, 46]. 40
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In order to avoid the VP translation at intermediate ring nodes of VP connection, the VPI value is assigned on a global basis. The ATM cell add-drop or pass-through at each ring node is performed by checking the cell's VPI value. Since the VPI value has global significance and only one route is available for all outgoing cells, it needed not be translated at each intermediate ring node. Thus, no VP cross-connect capability is needed for the ATM/ADM of this SARPVP ring architecture. The ATM ADM for the SARPVP architecture can be implemented in different ways depending on physical SONET STS-Nc terminations. The global VPI value assignment presents no problem here, since only one route exists for all outgoing ATM cells and the number of nodes supported by a ring is usually limited. For example, the 12-bit VPI field in the Network-toNetwork Interface (NNI) ATM cell represents up to 4096 VPI values available for use. Thus, the maximum number of ring nodes is 91; let N be the number of ring nodes. The maximum number of ring nodes is the number satisfying the equation 4-1.
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