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Deadlock-free Routing in Wide-area TCP Overlays

KEN HIRONAKA,t HIDEO SAITO' and KENJIRO TAURAt

In wide-area overlay networks where link bandwidths are heterogenous, flow control is es-
sential with respect to intermediate node memory buffers. In particular, in a case where a
node has to transfer data from a high-bandwidth link to a low-bandwidth link, the node may
have to keep storing more unsent data in its local buffer unlimitedly. However, in an overlay
network where several data transfers coexist, if an intermediate node simply gives up reading
inbound data, the system may result in a deadlock. Many flow control algorithms have been
proposed for wide-area overlay networks, yet many of them require parameter fine tuning, and
do not eliminate the buffer overflow problem. In parallel computer interconnects, inter-node
communication is usually done in pipeline fashion among switches with deadlock-free routing.
As a prerequisite to exploring the viability of deadlock-free routing in wide-area settings, we
have implemented deadlock-free routing for pipelined data-transfers in wide-area overlays.
‘We have taken two existing deadlock-free algorithms, in conjunction with bandwidth infor-
mation of the underlying environment, and compared the algorithms in an environment with
LAN/WAN settings.
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