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Proposal of a Deadlock Avoidance Routing Method
to Improve Traffic Balance and Its Evaluation in Cluster Networks

Kounta NAKASHIMA,+ AKIRA NARUSE,t SHINJI SUMIMOTOt
and KouicHt KUMON

This paper describes a proposal of turn addition method that is a deadlock avoidance rout-
ing method to improve traffic balance. A turn is defined as a pair of input-output ports in
a switch. The turn addition method avoids deadlock by prohibited turns which break turn
loops. In initial state, all turns in a network are prohibited, then each turn are distinguished
to allowed or prohibited from heaviest traffic order. In the distinction, if the turn does not
cause deadlock by previous allowed turns, it marked to allowed. In this method, prohibited
turns tend to be not intensively deployed a few switches, then network traffic balance are
improved.

We apply the turn addition method to routing in random network and in cluster system
network based on fat trees. In the evaluation result in random network, the turn addition
method generate better traffic balance routing than Up*/down* method, and it can achieve
2.05 times higher throughput. The routing performance by turn addition method is similar
to one by TP method. In cluster system network which consists of two connected 8192 node
fat trees, the performance of the link which connect between two fat trees is improved by 4.77
times higher.
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1: distinct() {

2 for (i=0;i<turnnum;i++){

3: t = turns[i];

4: if (decided(t)){

5: continue;

6 }

7 addturn(t);

8: if (checkloop(t) == LOOP_DETECT){
9: delturn(t);

10: prohibit(t);

11: prohibit(reverse(t));
12: Yelse{

13: addturn(reverse(t));
14: allow(t);

15: allow(reverse(t));
16: }

17: }

18: }

19:
20: addturn(t) {
21: next = getnextturn(t);
22: t->next [t->cnt++] = next;
23: }
24:
25: delturn(t) {
26: t->next [--(t->cnt)] = NULL;
27: }
28:
29: checkloop(t) {
30: push(t);
31: while(cur = pop(t)){
32: for(i=0;i<cur->cnt;i++){
33: if (cur->next[i] == t){
34: return LOOP_DETECT;
35: }
36: push(cur->next[i]);
37: }
38: }
39: return 0K;
40: }
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