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Multicomputers
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Network multicomputer




Why multicomputers ?
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Distance to data
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Economy etc.
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Performance measures
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Access performance measures
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Overview of LH
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Overview of LH
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LH File Evelution
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LH File Evelution
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Addressing Algorithm
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LH* : file structure
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LH* Addressing Schema
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LH* Addressing Schema
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Client Image Adjustement
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|_H* : addressing
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= Ghostview for Windows -
File Edit Options Orientation Media Help
File: LH-S1G™1.PS 205, h67 Page:"8" 8 of 10
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File

Edit

Options

Orientation

Ghostview for Windows
Media

Help

File: LH-51G™1.P5

306, 739 Page:"9" 9 of 10

Bkt | No. of Buld Search
Cap Bkts || Errs | AvMsgs | Msgs-ack | AvMsgs
17 1012 161 1.437 2.421 2.008
33 512 134 1.231 2.218 2.007
62 255 94 1.120 2.111 2.007
125 128 64 1.064 2.057 2.006
250 64 41 1.033 2.029 2.006
1000 16 14 1.009 2.007 2.004
4000 4 3 1.002 2.002 2.002
8000 2 1 1.001 2.001 2.001

Table 1: File bl

1K retrieves).

d and search performance (10K inserts,




= Ghostview for Windows -
File Edit Options Orientation Media Help
File: LH-S1G™1.PS Page:"9" 9 of 10

Bkt | No. of || Addr Errors Retneves

Cap Bkts || Ave Std Ave Std

25 7296 9.3 2.6 | 3995.8 | 2813.5
- 250 512 6.8 2.4 476.5 464.1
2500 64 5.1 1.6 69.3 60.5

Table 2: Convergence of a client view (100K inserts).




Inserts by two clients

File Edit Options QOrientation meaqia neip
File: LH-51G™.PS Page:"9" 9 of 10
L Insert Client O (Active] Clhient 1 (Less Active] *
Ratio | AvMsg | Errs | % Errs | AvMsg | Errs YoErrs
1:1 2.01 | 125 | 1.25% 201 | 126 | 1.268%
10:1 2.01 | 115 | 1.15% 2.05 49 | 4.90%
100:1 2.01 104 1.04% 2.23 23 23.00%
1000:1 2.01 104 1.04% 2.50 4 | 40.00%

Table 3: Two clients (bucket capacity = 50).

-5
Insert Client 0 (Active) Client 1 (Less Active)
Ratio | AvMsg | Errs | %Errs | AvMsg | Errs YErrs
1:1 2.004 38 | 0.38% 2.004 39 0.39%
10:1 2.002 20 | 0.20% 2.013 13 1.30%
100:1 2.002 20 | 0.20% 2.100 10 | 10.00%
1000:1 2.002 20 | 0.20% 2.500 5 | 50.00%

Table 4: Two clients (bucket capacity = 500).




Parallel Queries
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LH* Algorithm for Parallel Queries
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Trermination of Parallel Query

(multicast or unicast)
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Tiermination of Parallel Query

(multicast or unicast)
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_H* variants
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File Edit Options

File: LHTODS.P5 346, 407 Page: "36" 36 of 51
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i Load factor for different load control strategies and threshold t = 0.8
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File: LHTODS.PS

Page: "'39" 38 of &1
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= Ghostview for Windows -
File Edit Options Orientation Media Help

File: LHTODS.PS h1b, h09 Page:"40" 40 of 51
" b=50 b=1000 +
40.0 40.10
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|_LH* for switched multicomputers
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I_H* withi presplitting
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L_H* with concurrent splitting
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SDDS 3rd stage
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High—availability LH* schemes
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High-availability LH* schemes
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High-avairlability LH* schemes
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IHigh-availability LH* schemes
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IHigh-availability LH* schemes
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LLH* with mirroring

(a)

(b)

SA-mirrors

6 7 8 9 12

b= SD-mirrors




L_H* with mirroring
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Some design ISsues
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L_H* withi striping

(LH* arrays)
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Primary record Parity record

C g non-key data g Cy Ck parity bits

Parity

Primary LH*file

LH* file




L H*g

Group size
k=3

(a)

(b)

()

0,53,..

15,0,4,.. 0,4,15,..
21,0,3,.. | 22,0,3,.. 0,3,21.22,..
30,0,2,.. | 31,0,2,.. | 32,0,2,.. 0,2,30,31,32,..
12,0,1,.. | 16,0,1,.. | 59,0,1,.. 0,1,12,16,59,..
0 1 2 0
e .
0,5,3,..
23,04,.. | 33,1,1,.. 0,4,15,23..
22,0,3,.. | 38,0,3,.. | 3,0,5,.. 0,3,21.22,..
30,0,2,.. | 31,0,2,.. | 32,0,2,.. | 15,0,4,.. 0,2,30,31,32,..
12,0,1,.. | 16,0,1,.. [ 59,0,1,.. | 21,0,3,.. 0,1,12,16,59,..
0 1 2 & 0
23,04,.. | 33,11,.. 1,1,33,..
22,0,3,.. | 38,0,3,.. | 3,0,5,.. 0,5,3,..
30,0,2,.. | 31,0,2,.. | 32,0,2,.. | 15,0,4,.. 0,4,15,23.. 0,3,21.22,..
12,0,1,.. | 16,0,1,.. [ 59,0,1,.. | 21,0,3,.. 0,2,30,31,32,.. | 0,1,12,16,59,..
0 1 2 3 0 1

Evolution of an LH*g file before 1st split (a),
and after a few more inserts, (b), (c).
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Other hash SDIDSs
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RP* schemes

i (CONSISISIC Jf UENRIMINNAGIRYEEISCHEMES
= RP=y RP=cand RP=c

—




RP* schemes

RP*5 + servers index optional multicast

RP*c + client index  limited multicast

RP*\ No index all multicast
RP* design trade-offs
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RP* file expansion




RP* Range Query Trermination
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RP*c client image

Evolution of RP client image after searches for keys
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An RP* file with (a) 2-level kernel, and

(b) 3-level kernel
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RP*,

m-net h-net g-net
10 Mb/s 100 Mb/s |1 Gb/s
t; 1.061 ms | 161 pus 71 s
ts 1.176 ms | 186 s 87 s
t, 10.141 ms [1.061 ms | 152 pus
tg 15.585 ms | 1.555ms | 585 ps
to.i | 1010 ms 100.06 ms | 10.07 ms
tir 11.010ms | 110 ps 20 us
ts¢ [1.120ms | 130 ps 31us
Si 965 ofs 7352 of/s | 21739 ofs
Sit 990 o0/s 9991 o/s | 50000 o/s drawback
%CPU 3 % 19 % 57 % Of
Ss 872 0/s | 64100/s | 17544 ols multicasting
Ss.t | 893 0o/s 7692 o/s | 32258 o/s
%cpul| 2 % 17 % 45 %

Elapsed times and throughputs
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= Ghostview for Windows
File Edit Options Orientation Media Help
File: P11.PEN 161, 713 Page:"1" 1 of 1
- h =50
| I
I 1 1 10 1 100 1 1000 1
| 1 |
o o o o o C, o C,
| S 1.052 1.051 1.038 1.12a 1.054 1.405 1.054 2.170
EP*- 1.10% 1.10% 1.0&1 1.447% 1.055 2.01%8 1.055 2.070
EP*; 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
LH* 1.011 1.011 1.010 1.0354 1.010 1.130 1.010 1.430
h =500
EFP*, I 1.00% 1.00% I 1.00a 1.028 I 1.0045 1.125 I 1.005 1.420
EP*. 1.010 1.010 1.005 1.052 1.0045 1.414 1.005 2.040
EP*, 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
LH* 1.003 1.004 1.003 1.013 1.003 1.0&0 1.003 1.330

Performance of two clients




Number of IAMs until image convergence
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Kroll & \Widmayer schema

(ACM-Sigmod 94)
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AcCcess performance

(Case study)
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FIGB] [ Quals] Qux [#] Q3 5]
0.4 15 15 a4
4 150 150 474
40 1,500 1,500 2667
Qe [z] | $1 Qa. I#] Sa Q3p.a [ms] 55
0.4 224 7 0.01 1,674 1.17 29,612
4 22.40 7 0.09 1,674 3.25 61,386
40 224.00 7 0.90 1,674 14.95 73,544
Q 3¢ [ms] 1 696,238
Qg [s] | S1 | Qag [ms] Sa Q3ga [Ls] 53
0.4 p.oz | E69 0. 11 136 861 31,70 1,043,393
4 o2z | evo 0.92 163,755 52.50 3,373,681
40 zz4 | evo 2.98 163,755 169,46 b.434,7R0
Q 35 Ilis] a1 22,459,301

Accezs times to a k- RP*; file, and to a traditional file of the zame zize




dPi-tree
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Conclusion
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Future work
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