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Data Definition

Create/Drop Record
Create/Drop Index «_W

Storage System

Index Access
Record Filter
Record Access
Index Merge
Insert/Update Record | « | = | Record Sort
Insert/Update Index Join Index Access
Cartesian Product

Data Manipuiation

Query Query Tree

—— Terminal Honitor Command
Lexical Analyzer -

<«——— Parser Controller

Query Results

Results

Record Projection
Access Method

Query Execution

Query Processor «— +
Query Optimizer 1

=

B11 F=IN—=RAY X7 LBEED ST
FIGURE 1: A decomposition of database functions
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FIGURE 2: Allocation of data flow to muitiprocessors
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FIGURE 3: Database machine architecture
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Table 1. Data flow and cost model of elementary operations.

Elementary
Function
£

Contents

Processing
Time C(f)
(see footnote)
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3¢ WBOBERIERNY STV TERBETES, #A
HRMLEHhEEHT SEAREO-HE2RIWLRT,

Bl 2L Restriction Index(R1) . Hx 6h gt
RH>TEFNRBETSLA-FANOKA Y YESEH
719 %. 202X P EunitRD ntdio(ROHTRDOE N
mit(RDWR 1T ZCPULTOBMUBRERM. di
oRI) W4 A2 77 L ABREED T,

RO J—
J1(Join Index)
PN Q——
RA (Record
Access)
e O e
S (Seauential
Scan)
oy e
ST (Sort)
—_—— —
P (Projection)
—_—— —
RF (Restriction
Fitter)
)
—— ) ——
JF (Join Filter)
—_

€ (merge and
Concatenation)

L.

1 (intersection)
—

-

Q

L

according to input restriction predicate.
R! accesses an index file and produces 2
set of pointers to records satisfying
the predicate

according to input join value. |l accesses
an index file and produces a set

o
pointers to records which contain the same -

value for join attribute

inputting a set of pointers. Ri accesses a
database and produces a sei of records

given a relation name. S sequentially
scans a relation and produces a set of
records

ST sorts and merges a set of input records
so that they are grouped by ascending
join values

P extracts specified atiributes
of input records

according to restriction predicate. RF
selects records satisfying the predicate

JF receives two inpuls: records grouped
by 2 join value and join value processed
by the other JF. JF checks the aatch and
produces the records vith matched value

C inpyts two sets of records grouped
by join vajues and concatenrates them
with matching join values

| receives two sets of pointers. one of
thes grouped for a join value. and
produces their intersection

unit(Rt)-n+dio(R1)

unit(d1)-n-+dio(J1)

unit(RA)«n+dio(RA)

unit(S)’Mdlo(SS
unit(ST)+n+log(n)

unit(P)en

- unit(RF)en

unit(IF)+(nl+n2)

unit(C)+nl-n2

unit(1)«(nl+n2)

unit(f)
dio(f) @

n.onl. N2
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FIGURE 4: Data flow of nested loop join with join index
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H5 LIZBLRLZAFY FL—TYa4 05—y T0—
FIGURE 5: Data flow of nested loop oin
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FIGURE 6: Data flow of sort and merge join

%2 LMK
TABLE 2 Database sysiem parameters

Parameter Meaning

CCE)  DIOCE)+CPUCEI+T(E)
DI0(f) disk /0 time for a unit data segment
CPU(F) CPU time for a data segment
T(f) transfer time for a data segment between processors
d average disk access time for a data segment
c.. .average cache access time for a data segment
rq average time to wait for /0. (seek and latency)
h cache hit ratio
unit(f) - unit operation time of function f
t unit transfer time
r(f) selectivity of function f )
wd cache-processor bus contention time
wt processor-processor bus contention time
N number of segments
P number of processors
Np N/P (number of data segments to be processed
in a processor)
k  number of records in a data segment
pipeC pipeline processing time for a data segment
repCi  parallel processing time for a data segment.
using i processors
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C(f) = DIOCEI+CPUCEIHT(E) 3.1
22T BARMBUTOE> RS,
rg+{hec+(1-h)e(d+c)}+ud
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TCE) = ter(f)twt (3.4)
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FIGURE 13: Allocation of functions for sort merge join method 2
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