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Figure 3.15 One-to-all personalized communication and its dual—single-node gather.
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Figure 3.18 All-to-all personalized communication on a six-processor ring. The label
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the message. The label ({z1,11}, {22, 92}, .- -, {Zn, yn}) indicates a message that is

formed by concatenating n individual messages.
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Figure 3.19 The distribution of messages at the beginning of each phase of all-to-

all personalized communication on a 3 x 3 mesh. At the end of the second phase,

processor ¢ has messages ({0,z}, .

..,{8,8}), where 0 < ¢ <-8. The groups of processors

communicating together in each phase are enclosed in dotted boundaries.
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Figure 3.20 All-to-all personalized communication on a three-dimensional hypercube
with SF routing.
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Figure3.21 Seven steps in all-to-all personalized communication onan eight-processor
hypercube with|CT routing.
procedure ALL_TO_ALL_PERSONAL(d, my_.id)
begin
fori:=1t02¢—1do

1

2

3

4. begin

5. parmer :==my.id XOR i;
6

7

8

9

send Mmy.jd.parmer to partner,
receive Mparener,my_ia from partner,
endfor;
end ALL.TO.ALL PERSONAL

Program 3.8 A procedure to perform Ell-to-all personalized communication on a d-
dimensional hypercube with CT routing. The message M, ; initially resides on processor
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Figure 3.22 The communication steps in a circular 5-shift on a 4 x 4 mesh.
Copyright (r) 1994 Benjamin/Cummings Publishing Co.

| _Eh?%i— = (‘tsﬂ—‘(iwm)(l L__Jgj + \> [w\m\ﬁ wovh hq‘:\:iaiA s(ﬂgﬁ,g.]




* Mop mgte HC wieg RGC .
) Pho‘o@:rﬁ.' L F)chsseu ad oo Jt’ﬁance VS ZL on 71:*'\3 e SQTMd’d
()t) erd"Qd A Qm\% on -HC (exceg-\l—on i: O)

¢ 3 ormmunic Q‘: nid >’1} " ‘\ﬁ?& U(n wﬁen'ﬁj'@-f\
N e ol;st{?(?g 0}3 B && 7/
Totah # S'refs n 1-5[:15“ = ;Leoaf —

First communication step of the 4-shift Second communication step of the 4-shift

(a) The first phase (a 4-shift)

(b) The second phase (a 1-shift) (c) Final data distribution after the S-shift

Figure 3.23 The mapping of an eight-processor ring onto a three-dimensional
hypercube to perform a circular 5-shift as a combination of a 4-shift and a 1-shift.
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Table 3.1 Summary of communication times of various operations discussed in ‘Sec-
tions 3.2~3.5 on different architectures with one-port communication and CT routing. The
message size for each operation is m and the number of processors is p. The time for
one-to-all broadcast on the hypercube is not optimal, and, as shown in Section 3.7.1 and
Problem 3.24, can be improved to 2(z, log p + t,m). In the hypercube expression for
circular g-shift, y(q) is the highest integer j such that g is divisible by 2/.

Ring 2-D Mesh Hypercube
Operation (wraparound, square)

One-to-all broadcast
@ +t,m)logp (; +t,m)log p (@, +t,m)logp
+uip—-1) +2(yP-1)

Ali-to-all broadcast
; +tom)(p-1) 2(/P-D+tum(p—-1) tlogp+t,m(p—1)

One-to-all personalized
t +tum)(p-1) 2‘:(\/5" D+tem(p—1) tlogp+t,m(p~1)
All-to-all personalized

(& +tomp/2)(p—1) (2, +t,mp)(/Pp—1) t +tom)(p—1)
+(ta/2)plog p
Circular g-shift
¢ +t.m)p/2] s +t.m)QL/P/2]+1) t,+t.m

+t(log p — v(q))

For SF, above vault ore. valid, except
D 1= ay BC: Y (ts+fwm)rP/z:‘
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