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Measurement of Latency for Distributed Surgical Equipment usng CORBA

Nobuhiro FURUSE", Fumihiro SUNADA*, Tomoyuki AKIY AMA* Akihiko YAGI®, Eisuke AOK1¥2

. Nobuhiko HATA®! and Ichiro SAKUMA®

In a development of a distributed surgical robots system assuming the network connection, the data
communication between equipment comes to a realization using the CORBA. The high concealmentness still exists
in a primary developmental stage and it might not easy to move the place to testify a connectivity of the other
developmental instrument. However, backyard communication record will be important between those equipment
which is carried out through the ACE+TAO Libraries. We try to estimate a total throughput performance in the
system based on the measurement of Latency between thelocal distributed personal computers.
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Fig.3 Metrics of Supplier-Notifier Latency between PCs
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Table 1 Hardware Specification of PC and OS

350 PowerEdge Dell Celeron 850MHz256MB Redhat7.3 gcc2.96
260GX Dell Pentium 4 2.53GHz 512MB Redhat7.3 gcc2.96
winXP SP1
Pentium 3 797MHz,320MB Redhat8.0 gcc 3.2
346MHz,192MB Redhat8.0 gcc 3.2
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Latency max,max w/o, min, ave, median, ave-med, max w/o - med mseC
Table 2 Result of Latency (msec unit for max,max w/o, min, ave, median, ave-med, max w/o
N:Notifier, Siv:Slave Simulation(Supplie), JL:Logger with Java(Consumer), Digp:Java Logger Monitor Display, and "+" means to implement
different two function on the same PC

800r 260GX  260GX 350 T24

d ’ Folder name iterations

N Slv 2004 0117 155959T 1000/ 580.9 580.9 38 4.0 4.0 0.1 540.9
Slv 2004 0117 160027T 1000 3185 3185 38 6.0 4.0 2.0 3145
N Slv 2004 0117 160045T 1000 269.1 269.1 37 6.0 4.0 2.1 265.1
N Slv 2004 0117 160444T 1000 53.2 53.2 43 46 4.4 0.1 488
N Slv 2004 0117 160502T 1000 7.7 5.3 43 45 4.4 0.1 0.9
N Slv 2004 0117 160520T 1000 2363 236.3 43 6.1 4.4 1.7 231.9
N Slv_ | 20040117 161030T 1000 17.9 105 6.1 6.6 6.3 0.3 42
Slv | 2004 0117 161051T 1000 165 10.6 6.1 6.6 6.3 0.3 43
N Slv | 2004 0117 161114T 1000 15.3 11.0 6.1 6.7 6.4 0.3 4.6
N+Slv 2004 0117 161419T 1000 538.7 5387 11 5.4 1.8 3.6 536.9
N+Slv 2004 0117 161438T 1000 3325 3325 11 49 1.8 3.1 330.7
N+Slv 2004 0117 161452T 1000 3414 341.4 11 41 1.8 2.3 3396
Slv N 2004 0117 162529T 1000 3010 301.0 39 5.2 4.1 11 296.9
Slv N 2004 0117 162548T 1000 226.4 226.4 40 5.4 4.1 13 2223
Slv N 2004 0117 162608T 1000 2354 235.4 39 5.2 4.1 1.1 231.3
N+Slv 2004 0117 162841T 1000 581.0 581.0 06 5.8 0.8 5.0 580.2
N+Slv 2004 0117 162901T 1000 5856 585.6 05 6.0 0.8 5.1 584.8
N+Slv 2004 0117 162921T 1000 586.4 586.4 06 6.0 0.8 5.2 585.6
N Slv 2004 0117 162908T 1000 6827 682.7 16 5.5 1.7 3.8 681.0
N Slv 2004 0117 162928T 1000 493.1 493.1 16 5.8 1.7 4.1 491.4
N Slv 2004 0117 162948T 1000 3129 3129 16 5.3 1.7 3.7 3112
N Slv | 2004 0117 163239T 1000 18.8 11.0 59 6.5 6.1 0.4 4.9
N Slv_ | 2004 0117 163302T 1000 185 126 59 6.5 6.1 0.4 6.5
N Slv | 2004 0117 163322T 1000 14.6 137 59 6.5 6.1 0.4 6.6
Slv N 2004 0117 163800T 1000 3382 3382 44 5.8 47 13 3335
Slv N 2004 0117 163816T 1000, 2774 2774 43 5.9 45 1.4 2729
Slv N 2004 0117 163829T 1000 3716 3716 44 6.4 45 1.9 367.1
Slv N 2004 0117 163944T 1000 447.0 447.0 16 5.7 1.7 4.0 4453
Slv N 2004 0117 164002T 1000 390.2 390.2 16 5.3 1.7 3.6 3875
Slv N 2004 0117 164018T 1000 308.7 308.7 16 48 1.7 32 307.0
N+Slv 2004 0117 164000T 1000 356.3 256.3 16 48 2.0 2.7 2543
N+Slv 2004 0117 164016T 1000 3259 3259 16 48 2.0 2.7 323.9
N+Slv 2004 0117 164035T 1000 3304 3304 16 48 2.0 2.8 3284
N Slv | 2004 0117 164330T 1000 25.9 25.9 6.3 8.4 6.5 1.9 19.4
N Slv | 2004 0117 164357T 1000 4138 4138 6.3 10.3 6.5 3.8 407.3
N Slv | 2004 0117 164431T 1000 237 237 6.3 8.3 6.5 18 17.2
Slv N 2004 0117 164831T 1000 155 12.7 6.0 6.8 6.3 0.5 6.4
Slv N 2004 0117 164846T 1000 14.4 14.4 6.0 6.9 6.3 0.6 8.1
Slv N 2004 0117 164858T 1000 14.6 14.0 6.0 6.7 6.3 0.4 7.7
Slv N 2004 0117 165011T 1000 296 296 59 6.9 6.3 0.7 234
Slv N 2004 0117 165031T 1000 12.6 126 59 6.8 6.2 0.7 6.4
Slv N 2004 0117 165051T 1000 34,0 34.0 59 6.9 6.3 0.6 276
Slv N 2004 0117 165015T 1000 13.0 13.0 64 7.1 6.5 0.6 6.4
Slv N 2004 0117 165040T 1000 15.2 15.2 6.3 7.0 6.5 0.5 8.8
Slv N 2004 0117 165100T 1000 117 117 6.3 7.1 6.5 0.6 5.2
N+Slv | 2004 0117 165339T 1000 12.7 10.8 27 45 43 0.2 6.5
N+Slv | 2004 0117 165402T 1000 18.2 10.8 27 45 4.3 0.3 6.5
N+Slv | 2004 0117 165418T 1000 16.1 13.9 27 4.4 4.3 0.1 9.7

winXPNotifier Latency max,max w/o, min, ave, median, ave-med, max w/o - med msec

Table 3 Result of Latency (msec unit for max,max w/o, min, ave, median, ave-med, max w/o )in case of winXP Notifier and/or with Java Logger
N:Notifier, Sv:Save Smulation(Supplier), JL:Logger with Java(Consumer), Disp:Java Logger Monitor Display, and "+" means to implement
different two function on the same PC

260GX  260GX 350 T240 max w/o
d i i Folder name jterations init i

Slv N 2004 0221 145559T 1000 9.8 4.1 4.1 43 4.3 0.0 -0.2
Slv N 2004_0221_145619T 1000 9.7 5.2 4.1 43 4.3 0.0 0.9
Slv N 2004 0221 145748T 1000 10.1 53 4.1 43 4.3 0.0 0.9
Slv JL N 2004 0221 192011T 1000 755 75.5 8.6 218 17.0 4.8 53.7
Slv JL N 2004 0221 192203T 1000 62.8 62.8 8.5 10.2 8.6 1.6 52.6
Slv JL N 2004 0221 192250T 1000 13.4 13.4 8.5 88 8.6 0.2 46
N Slv 2004 0222 035557T 1000 148 10.8 6.5 6.3 0.2 0.2 45
N Slv 2004 0222 035640T 1000 15.5 15.5 6.1 65 6.4 0.1 9.0
N Slv 2004 0222 035823T 1000 17.7 13.0 6.2 6.6 6.3 0.3 6.4
N+Disp Slv 2004 0222 040216T 1000 93.2 93.2 6.5 85 6.9 1.6 84.7
N+Disp Slv 2004 0222 040306T 1000 90.1 90.1 6.5 157 7.1 8.6 74.4
N+Disp Slv 2004 0222 040343T 1000 87.3 87.3 6.6 161 7.2 8.9 71.2
N+JL Slv 2004 0222 040645T 1000 90.1 90.1 6.3 124 7.2 5.3 717
N JL Slv 2004_0222_043117T 1000 20.6 20.6 8.6 104 8.8 1.6 10.2
N JL Slv 2004_0222_043212T 1000 20.2 20.2 8.5 103 8.8 1.5 9.9
N JL Slv 2004 0222 043300T 1000 21.6 21.6 8.6 104 8.8 1.6 11.2
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Fig.4 Examples of distribution on 4-dimentional embedded space for
latency on 260GX (Left: winXP, Right: Redhat 7.3)  Frg Lygpunov
exponent on the left diagram is around 0.8 and the right diagrams
takes0.95.
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