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ABSTRACT

A load-balanced router, a router architecture that is need no centralized scheduler and can
guarantee 100 % throughput. A load-balanced router consists of two stages. First, a load-
balancing stage spreads arriving packets equally among linecards. Then, a forwarding stage
transfers packets from the linecards to their final destination.

Two main problems with the load-balanced router are that different packets of the same flow
can take different paths, possibly leading to packet reordering and another problem is the
reconfiguration of switch fabric every time slot. An algorithm called Adaptation-Size-Frame-RR
with Three Dimensional Queues (ASF-RR with 3DQs) is developed to solve these problems. This
architecture consists of two N links mesh fabrics which go to the same cyclic shift, three buffers
stage, the buffers at the first stage (VOQI) help to limit the amount of miss-sequencing, the
second stage (VOQ2) which is the 3 dimension queues prevents head of line blocking and the last
stage is the reassembly buffers. Arriving variable length packets are segmented into fixed size
packets and are grouped into frames, a full frame contains N packets which equal to the amount
of linecards. This algorithm selects a full frame every N timeslots of each input to send in round
robin order, if a frame is not full, it must be filled with the same size of null packets until it is
full. The mesh fabric at the first stage sends N packets in a full frame to N linecards of VOQ2
and when their turn comes the packets leave their VOQ?2 and pass through the second mesh fabric
and leave the router. This algorithm can prevent the reodering of packets by maintaining the
queue length of the VOQ2 to be equally and to solve the reconfiguration of switch fabric every

time slot in the load-balance router.



guarantees. Since ASF-RR with 3DQs is developed from Full Frame First (FFF) algorithm, which
accumulate the mis-sequenced packets if some packets are lost and the non-fulled frame packets
are not serviced, so both algorithms should be compared the performance by simulating in terms
of the average queue length, the average delay and the throughput. The simulations show that the
average delays between ASF-RR with 3DQs and FFF are slightly different and both algorithms
provide 100% throughput. This shows that ASF-RR with 3DQs has the same performance like
FFF but it will not accumulate the mis-sequenced packets if some packets are lost and the non-

fulled frames are not serviced is not occurred.



