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Relation Example

TID NAME CITY TID NAME PART
1 Smith Lond 1 Smith Nut
2 Jones Par 2 Jones Balt
3 Smith Par 3 Jores Nut
4 Clark London -
RELATION S

RELATION R

Data Structure
UIL (R.CITY) {London,Paris} ~ UIL-1
1 2 3 4
VTF (R.CITY=London) [1 00 11
VIFG-1 (UIL-1)
VTFG (R.CITY) {1 0 0 1] ~ Londan
[0 1 1 0] ~ Paris
RTD 1 2 3 4 s.Tn-1 2 3
ATR (R.NAKE.S.NAME) (L 0 1 0]-Swith —[1 0 0]
[0 1 0 O0]—Jones =[O0 1 1]
(UIL3)
B.1 V-melhod o F- 9t
VTFG IHAGE EXPRESSION
TID 12345 678910 e
T
01000:00100: :00'000
00000100001y tico0o0o0
00000100000 101000
. 1 1 “ew 1 °
. ! ] i
. t i I
00001100000, 100010
- -~ -
PE | PE 2 PE X
o
Hark te CUIL=| 01000 1
0oooo 0
00000 0 01000
Yark to GUIL—= | GO 100 1 0000
00000 ) 0 10010
00000 0 00001
Hark to CUIL—~ | 10010 1
00000 0
Mark to CUIL- | 00001 1

REAL EXPRESSION I PE 1

.2 VIFGaPE A0 SRS



« Query Example .
SELECT UNIQUE R.CITY , S.PART
FROM .S
WHERE R.NAME = S.NAME
( REPESENTATIION OF RALATION ALGEBLA )
Operation 1: Join[R.NAME=S.NAME]
Operation 2:Projection[R.CITY,S.PART]
* V-method
1. Genarate VTFG(R.CITY) -~ VTFG-1,UIL-1
2. Genarate AIR (R.NAME=S.NAME) - AIR-1,UIL-3
3. Genarate VTFG(S.PART) —+ VTFG-2,UIL-2
4. MULTIPLY-II [(VTFG-1,UIL-1) ,AIR-1]}
-+ VTFG-3
§. MULTIPLY-I [(VTFG-3,UIL-1) , (VTFG-2,UIL~-2])
~ RESULT OF THIS QUERY
. MULTIPLY-II ([(YTFG-1,UIL-I) ,AIR-1]
urL-1 VIFG-1 AlR-1 % : Al 4bitoOR
) IS £ CUILS$OHmEbI t2" 1 oL &AM
London [1 00 11 [+ 0 1t 0 ]-Seith-{ 1 0 0 ]
Paris ot 1 0] {01 0 0 J-lones-{ 0 1 11
Logical Op. (AND)
VTFG-3 (uir-1}
London/Smith t1 00 01} -x-f2}——r 1 0 0 1} —*x=~ L1001}
OR 100 L
London/Jones [[ 000 0 1f-n~]|o0 [ o1 11} —x~ - ] endon
Paris /Smith [ oo 1 0]} —-w>|1 [t 0 0 3} —%—+ L1001 . 3
Paris /Jones [[01001—;:-1——[011]-*- [ o1 1 128 11 1) Paris
cuILs
« MULTIPLY-I [(VTFG-3,UIL-1) , (VTFG-2,UIL-2)]
UIrL-1 VTFG-3 VITFG-2 UIL-2
London [1 001 [ 1 0 1] Nut
Paris (1.1 1] t o1 01 Bolt
Logical Op. (AND)
[ 1 0 01 London/Nut lfLondon/NUT
[ oo 01| Loadons/Bolt |OjLondon/Bolt London/Nut
[ 1 01 ]] Paris /Nut 1{Paris /Nut :> Paris /Nut
[ 010171 Pairs /Bolt |1JParis /Bolt Paris /Bolt
culLs
Result of this query

.3
£1 @ ncoxd

V-méthod |- &3 BVt AL

22 JL-2z,2 N7%-9

1) Processing time parameters in PE.

TR : Time to fetch an item value in an internal memory of PE and
to compare.

™ : Time to fetch and write an item value in an internal memory|
of PE,

TSORT : The coefficient of sorting time. Sorting time is expressed
as

TSORT*n*log(n).

.5ﬁrameters only for V-method.

TFR : Time to fetch one bit in CUIL and to check "0" or "17.

TFW : Time to write one bit in CUIL or VTFG.

TBR : Average time per one bit to execute logical operation between
VIFs.

TBW : Avarage time to write one bit of VIF.

2) Parameters for data comminication time among PEs

TBC : Time to broadcast an item value from an internal memory of PE
to every PE.
TFBC : Average time per one bit to execute the logical operation

among every CUIL in every PE.

3) Parameters for data transfer time between SB and PEs.

S™ : Time to transfer an item value from a block in SB to a
corresponding PE. (equal-allocation method)
STD : Time to transfer an item value in clustering to the . destina-

tion PE from SB. (Clustering allocation method)

(1) Parameters with respect to one relation

N1,N2,N3 : The number of tuples in relation R1, R2, R3.

X1,K2,K3 : The number of distinct values on a joining attribute
or the number of distinect tuples on projection at-
tributes.

L1,L2,L3 : The number of attributes in relation R1, K2, R3.

LC : The average number of attributes used in comparing
for sorting or merging.

KK1,KK2,KK3 : The number of distinct values on a joining attribute

of a partial relation in one PE or the number of
distinet tuples on projection attributes of a par-
tial relation in one PE.

arameters only for V-method.

: The number of distinct values in an operand at-
tribute or the number of distinct compound-values in
compound-attributes.

KKV1,KKV2,KXV3,KKA1 : The number of distinet values or distinct
pound-values in one PE.

KV1,KV2,KV3,KA1

com-

A4 : The number of operand attributes in Generate
‘VIFG.
q : The ratio of the number of selected VIFs to the

number of VIFs in AIR of Multiply-II.
2) Parameters with respect to the relationship between two relations

ALPHA : Join selectivity factor. The number of tuples of a
result relation by join operation is (N3).

N3 = N1¥N2¥ALPHA

4) Parallelism parameters
M
SM

The number of PEs which can operate in parallel.

The degree of parallelism Vin clustering-allocation method.

-1
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[1] Partial Sort Scheme [PSS]

3) processing unnecessary.

PSS[Join] 4) processing unnecessary.
1) transferring two operand relations from SB to 5) processing unnecessary.
PEs. 6) transferring the result relation from PEs to
PSJSUP = STM¥(L1¥N1+L2%N2)/M SB for executing the folowing clustering.
2) sorting in each PE on a joining attribute. CLPSDW = STM®L1%K1/M
PSJSRT = Total processing time :
TSORT*{ (N1/M)*1log(N1/M)+(N2/M)*1og(N2/M)} CLSPROJECTION = SLPSUP+SLPSRT+SLPSDW
3) broadcasting of tuples.
PSJBC = TBC*min(L1%N1,N2%L2) [3] V-method
4) merging of tuples on a joining attribute of
two relations. V-method[Generate-VTFG]
PSJCMP = TR¥(N14N2) 1) transferring of one or more operand attributes
5) generating result relation. from SB to PEs.
PSJTRG = TW#(L1+L2)*N1*N2#ALPHA/M VGVSUP = STM*LV1#N1/M
Total processing time : 2) sorting in each PE on the operand attributes.
PSSJOIN = PSJSUP+PSJSRT+PSJIBC+PSJCMP+PSJTRG VGVSRT = TSORT®*(LC*N1/M)#*log(N1/M)
PSS[Projection] 3G$ggadc;;2if$1:§1attribute values.
1) transferring an opeand relation from SB to 4) merging attribute values and setting a bit on

PEs.
PSPSUP = STM*L1¥N1/M CUIL and VTFG.
2) sorting in each PE on projection attributes. VGVCMP = TR¥*(LC®K1+LC*N1)+TFW#K1+TFW*N1/M

PSPSRT = TSORT#*(LC*N1/M)%log(N1/M) Total processing time :
3) broadcasting of tuples. VGENVTFG = VGVSUP+VGVSRT+VGVBC+VGVCMP
PSPBC = TBC¥*L1%#K1
4) merging tuples on projection attributes. V-method[Multiply-I]
PSPCMP = TR¥LC#*(K1+KK1%M) 1) checking bits of CUIL1 and CUIL2.
5) generating result relation. VMM1CC = TFR¥(KV1+KKV1%#KV2)
PSPTRG = TWH¥L 1%K1 2) generating CUIL$ by executing logical OR
Total processing time : operation among CUIL$'s of every PE.
PSSPROJECTION = VMM1BC = TFBC¥*KV1#KV2
PSPSUP+PSPSRT+PSPBC+PSPCMP+PSPTRG 3) executing logical AND operation between VIFs.
VMMILOP = TBR¥(N1/M)¥KKV1¥#KKV2
[2] Clustering Scheme [CLS] 4) comparing between CUIL$' and CUILS$.
VMM1CMP = TFR¥KV1%KV2
CLS[Join] 5) Generating CUIL3 (corresponding to. UIL3) and
1) Transferring two operand relations from SB to VTFG3.
PEs. VMMTWU = TFW#KV3+TBW#KKV3#(N1/M)
CLJSUP = (STD/SM)*(L1#N1+L2%N2) Total processing time :
2) sorting in each PE on a joining attribute. VMMULTIPLY1 =
CLJSRT = VMM1CC+VMM1BC+VMM1LOP+VMM 1CMP+VMM WU

TSORT#*{ (N1/M)*log(N1/M)+(N2/M)*1og(N2/M)}
The tuples in the operand relations are V-method[Multiply-II]
equally divided into every PE. This is an 1) checking bits of CUIL1 and CUIL2
ideal environment for clustering scheme. VMM2CC = TFR®(KV1+KKV1¥KA1)

3) processing unnecessary. 2) generating CUIL$ by executing logical OR
4) merging tuples on a joining attribute of twooperation among CUIL$'s of every PE.

relations, VMM2BC = TFBC*KA1%KV1
CLJCMP = TR*(N1+N2)/M 3) executing logical AND operations between two
5) generating result relation. VIFs,
CLJTRG = TW#*(L1+L2)*N1%*N2#ALPHA/M VMM2LOP = TBR¥*(N1/M)¥%KKA1#KKV1
6) transferring the result relation from PEs to 4) comparing between CUIL$' and CUIL$.

SB for executing the following operation. VMM2CMP = TFR®KA1%KV1
CLJSDW = STM#(L1+L2)®N1#N2%ALPHA/M 5) generating CUIL3(corresponding to UIL3) and
Total processing time : executing logical OR operations between two VIFs

CLSJOIN = CLJSUP+CLJSRT+CLJCMP+CLJ TRG+CLJ SDW (that is generation of VTFG-3). :
VMM2WU = TFW*KV1+TBW#(N2/M)#KKA1¥KV1%q

CLS[Projection] Total processing time :
1) transferring an operand relation from SB to VMMULTIPLY2=
PEs VMM2CC-+VMM2BC+VMM2LOP+VMM2CMP-+ VMM2WU

CLPSUP = (STD/SM)*L1#N1
2) sorting in each PE on. projection attributes.
CLPSRT = TSORT®(LC®*N1/M)%*log(N1/M)
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