A Fast Topology Inference
— A building block for network-aware
parallel processing
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03 RTTOO00D00O0O0OO0DOOOOODOO 3.5.

gbooaood

add(T, H) { /* add host H to tree T */
M = all hosts (leaf nodes) of T;
A = choose and remove an arbitrary host from M;
measure AH (RTT between A and H);
while (M is not empty) {
B = choose and remove an arbitrary host from M;
measure BH;
X = find the branching point
of A, B, and H by (3.1);
if (X does not coincide with an existing branching point) {
add X to T as a new branching point;
}
/* this line has effect only in the first iteration */
remove from M all hosts under
the subtree rooted at X containing A;
remove from M all hosts under
the subtree rooted at X containing B;
A = either A or B; /* arbitrarily (see the text) */

}

connect X and H;

infer(H) {
/* H is a list of hosts Hy,Hy,... */
T = the tree containing only Hy and Hy;
for H; (1 =2,3,...){
add(T, H;);
}

return 77

034 0000000000000000000OO
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04 000O0OD0OO0ODOOODOODOOO 4.1. DOOOOO0OODO RTTOOO

measure() {

/* the sender procedure */

min = o0;

max = —oQ;

for (i = 0; ¢ < 3; i++) {
best = oo;

for (j = 0; 5 <30; j++) {
rtt = single_round_trip();
if (rtt < best) best = rtt;

if (best was not updated in the last ten iterations) break;

}
if (best > max) max = best;
if (best < min) min = best;

}

return both min and max as the result of the measurement;
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04 000O0OD0OO0ODOOODOODOOO 4.4.

gooobooaoo

infer_local() {
/* the local procedure for topology inference */
wait for a tree T'(= T;_19) from H;_10;
A = find_close_host(T");
wait for a tree T'(= T;_1) from H;_;
add(T, H;), with choosing A as the first host;
send 7" to H; 1 and H;110;

find close_host(T") {
M = all hosts in T7;
while (M is not empty) {
choose and remove an arbitrary host J from M;
x = RTT between H and J and record it;
for all K € M {
y = distance between K and J on T7;

if (y > 3z or y < x/3) remove K from M;

}
}

return the host that had the minimum RTT in the loop;
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