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Flow control at injection node of Red flow departs from injection
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* Developing the next generation of supercomputers requires Flow progression through the network is implemented by several event types .E> ‘. .E> <Z|©
cooperation between application programmers and hardware within the simulator: g g
designers e Arrival - The head of a message has arrived at a vertex in the graph. It will
 Simulations provide an accurate tool for estimating the performance now begin to compete for link bandwidth.
of applications on specific hardware configurations e Departure - The tail of a message has arrived at a vertex in the graph. A Red flow departs from  router
. . . . . . . . . Bandwidth is reassigned to blue Blue flow assigned bandwidth at
e Discrete event simulation represents the execution of an application departure event will not propagate down the path of this message until all flow. Bandwidth event sent njection node. Red flow departs
. ) . » 5 . upstream fro blue flow. ejection node.
on a machine as a chronological series of events, where the occurrence data still buffered has left. When all data has left, the flow’s state is deleted . .
of an event modifies the state of the system and all held resources are freed. .[> <:|© .* <:|©
* The network used to pass data among processors accounts for a large e Buffer Change - A non-zero difference between input and output g /
portion of both machine performance as well as simulation runtime bandwidth assigned to a message at a router will cause the buffer to fill to
* Accurately modeling the network would allow for both increased capacity or drain completely, requiring the bandwidth assignments to be
introspection into the interaction between application and network rebalanced.
topology as well as increase the configurability and speed at which a e Bandwidth Change - Upstream and downstream buffer state affect the
. ] ‘ ] ] . ] Blue flow departs from injection Blue flow drains from buffer then
simulation can be run bandwidth rates assigned to flows. Flow control messages are sent in either node. departs router
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direction as needed. [> | >
Both flows arrive at router, only the C l \_‘ |_ i ’\j ( ) < ) —‘ |— < | )
O B I ,( i I I \/ I l,S Both flows arrive at injection nodes red flow is assigned output - J N )
and are assigned link bandwidth. bandwidth. *@ % &
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* Provide for accurate modeling of a How-controlled, buftered network .* _‘ I_ ‘. .* _‘ I_ ‘. .
. . - ) . J
where message compete for link bandwidth
o Allow for the use of static or adaptive protocols && @*
» Accurately represent message buffering, congestion, hot spots, and Q Q F U I URE 06 ORK
tree effects
The red flow arrives at the ejection The buffer fills for the blue flow. A o P f . . f . h b d d h H . f l k ld
| . . . e The e o baeine bardwidth change event s sent erforming max-min fair share bandwidth allocation for links wou
* Enforce fair bandwidth allocation among messages competing for puffering. upstream. , . , .
| p . N give a more realistic model of bandwidth sharing in the case of net
the same link | |
.*I ‘. .* ‘. demand for a link superseding supply
* Monitor progression of a message through a network, blocking on N I y y , | , L
 Allow for configuration of number of virtual channels to limit active

flows per vertex as well as facilitate deadlock-free adaptive routing

held resources &*

e Decrease simulation runtimes as compared to current circuit . protocols

switched model | |
e Improve Hlow control mechanism to real on/oft or credit-based
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