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ABSTRACT

To improve performance on distributed database system, this thesis bases on Mobile
Agent by analyzing statistics and choosing the best way to collect them. That helps each database
be precise and enough information for Query Optimization.

According to query optimization, not only table’s statistics and the efficiency of
optimizer, the number of data to transmission is also the essential part to generate execution plan.
When the statistics are numerous and good enough for query optimization, sending mobile agent
to execute Sub-query, instead of data sent by each database, makes execute Sub-query work
parallel and also reduce the number of database sent by mobile agent which takes only their
result.

Finally, the experiment comparing between the results of database system based on

mobile agent and Oracle was also shown in the end of this thesis.
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¥
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sUnvvvesfdaiiasl
DBMS STATS.GATHER _DATABASE STATS (
estimate percent NUMBER DEFAULT to_estimate percent type
(get_param('ESTIMATE PERCENT)),
block_sample BOOLEAN DEFAULT FALSE,
method_opt VARCHAR2 DEFAULT get_param
(METHOD_OPT'),

degree NUMBER DEFAULT to_degree_type(get_param
('DEGREE"),

granularity VARCHAR2 DEFAULT 'AUTO",

cascade BOOLEAN DEFAULT to_cascade_type(get _param
('CASCADE)),

stattab VARCHAR2 DEFAULT NULL,

statid VARCHAR2 DEFAULT NULL,

options VARCHAR2 DEFAULT 'GATHER',

objlist OUT ObjectTab,

statown VARCHAR2 DEFAULT NULL,

gather sys BOOLEAN DEFAULT FALSE,

no_invalidate BOOLEAN DEFAULT to_no_invalidate_type (

get_param('NO_INVALIDATE"));

o aa a o deo
2.2.5.2 MIAnUaafanIZavansNnIviua
=1 aad 4 @ a d o n’; 9/
nﬁuﬂ1'5mumw1:ﬂnﬂmﬂmﬂ‘uaumnwmwm'lugm‘umga

i
a
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DBMS STATS.GATHER_INDEX STATS (

ownname VARCHAR2,

indname VARCHAR?2,

partname VARCHAR2 DEFAULT NULL,

estimate percent NUMBER DEFAULT to_estimate percent type

(get_param('ESTIMATE_PERCENT")),



stattab
statid
statown

degree

granularity

no_invalidate

VARCHAR2 DEFAULT NULL,

VARCHAR2 DEFAULT NULL,

VARCHAR2 DEFAULT NULL,

NUMBER DEFAULT to_degree type(get_param
('DEGREE")),

VARCHAR2 DEFAULT 'AUTO',

BOOLEAN DEFAULT to no_invalidate_type (

get_param('NO_INVALIDATE"));

2.2.5.3 MIHUadMaWIZ Schema AMvua

M < aa - " <1 o u’; -
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DBMS_STATS.GATHER _SCHEMA_STATS (

ownname

estimate_percent

block_sample

method opt

degree

granularity

cascade

stattab
statid
options
statown

no_invalidate

VARCHAR?2,

NUMBER DEFAULT to_estimate_percent_type
(get_param('ESTIMATE PERCENT)),
BOOLEAN DEFAULT FALSE,

VARCHAR2 DEFAULT get_param
('METHOD_OPT),

NUMBER DEFAULT to_degree type(get param
('DEGREE")),

VARCHAR2 DEFAULT 'AUTO/,

BOOLEAN DEFAULT to_cascade_type(get_param
('CASCADE),

VARCHAR2 DEFAULT NULL,

VARCHAR2 DEFAULT NULL,

VARCHAR2 DEFAULT 'GATHER/,
VARCHAR2 DEFAULT NULL,

BOOLEAN DEFAULT to_no_invalidate_type (
get_param('NO_INVALIDATE")));



2.2.5.4 MINVADAVDITZUY

ums Taoiigunuumdainlasai

DBMS_STATS.GATHER SYSTEM STATS (

gathering_mode
interval

stattab

statid

statown

VARCHAR2 DEFAULT 'NOWORKLOAD',
INTEGER DEFAULT NULL,

VARCHAR2 DEFAULT NULL,
VARCHAR2 DEFAULT NULL,

VARCHAR2 DEFAULT NULL);

2.2.5.6 MIANVADAIRNIZAITINAHUA

= o aa A oy < aa 3 :: =t
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DBMS STATS.GATHER_TABLE_STATS (

ownname
tabname
partname

estimate_percent

block sample

method _opt

degree

granularity

cascade

stattab
statid
statown

no_invalidate

VARCHAR?2,
VARCHAR?2,

VARCHAR2 DEFAULT NULL,

NUMBER DEFAULT to_estimate_percent_type
(get_param('ESTIMATE_PERCENT")),
BOOLEAN DEFAULT FALSE,

VARCHAR2 DEFAULT get_param
(METHOD_OPT),

NUMBER DEFAULT to_degree_type(get_param
('DEGREE')),

VARCHAR2 DEFAULT 'AUTO/,

BOOLEAN DEFAULT to_cascade_type(get_param
('CASCADE"),

VARCHAR2 DEFAULT NULL,

VARCHAR2 DEFAULT NULL,

VARCHAR2 DEFAULT NULL,

BOOLEAN DEFAULT to_no_invalidate_type (
get_param('NO_INVALIDATE")));
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uery 1

select 1 returnflag,l linestatus,
sum(l_quantity) as sum_qty,
sum(l_extendedprice) as sum_base price,
sum(l extendedprice * (1 -1 discount)) as sum_disc_price,
sum(l_extendedprice * (1 -1 _discount) * (1 + 1 tax)) as sum_charge,
avg(l_quantity) as avg_qty,avg(l_extendedprice) as avg_price,
avg(l_discount) as avg_disc,count(*) as count_order

from  lineitem

where | shipdate <= date '1998-12-01" - interval '96' day (3)

group by
I returnflag,] linestatus

order by

|_returnflag,l linestatus

uery 2

select s_acctbal,s name,n name,p partkey,

p_mfgr,s address,s phone,s _comment
from  part,supplier,partsupp,nation,region
where p partkey = ps_partkey

and s_suppkey = ps_suppkey

and p_size =28

and p_type like '%STEEL'

and s_nationkey = n_nationkey

and n_regionkey =r_regionkey

and r_name ='MIDDLE EAST'

and ps_supplycost = (

select min(ps_supplycost)

from  partsupp,supplier,nation,region



where
p_partkey = ps_partkey
and s suppkey = ps_suppkey
and s_nationkey = n_nationkey
and n_regionkey =r_regionkey
and r_name = 'MIDDLE EAST")
and rownum <= 100

order by

s_acctbal desc, n_name,s name,p partkey

uery 3

select 1 orderkey,sum(l_extendedprice * (1 - 1_discount)) as revenue,
o_orderdate,o_shippriority

from  customer,orders,lineitem

where ¢ mktsegment ="' BUILDING'
and c_custkey = o_custkey
and |_orderkey = o_orderkey
and o_orderdate < date ' 1995-03-31"
and |_shipdate > date ' 1995-03-31"
and rownum <= [0

group by
| orderkey,o orderdate,o shippriority

order by

revenue desc,0_orderdate

Query 4

select o_orderpriority,count(*) as order count

from  orders

where o_orderdate >= date' 1997-10-01"
and o_orderdate < date ' 1997-10-01' + interval '3' month
and exists (

select * from lineitem
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where | orderkey = o _orderkey
and | commitdate <1 receiptdate)
group by
o_orderpriority
order by

o_orderpriority

Query 5

Select n name,
sum(l extendedprice * (1 -1 _discount)) as revenue
from  customer,orders,lineitem,
supplier,nation,region
where ¢ custkey = o_custkey
and 1_orderkey = o_orderkey
and |_suppkey =s_suppkey
and ¢_nationkey = s_nationkey
and s_nationkey = n_nationkey
and n_regionkey =r_regionkey
and r name ="' MIDDLE EAST
and o_orderdate >= date ' 1994-01-01"
and o_orderdate < date ' 1994-01-01' + interval 'l' year
group by
n_name
order by

revenue desc

uery 6
select sum(l_extendedprice * 1_discount) as revenue
from lineitem
where | shipdate >= date ' 1994-01-01'

and |_shipdate < date ' 1994-01-01" + interval '1' year

and |_discount between 0.05 - 0.01 and 0.05 + 0.01 and |_quantity < 25
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uery 7
select  supp_nation,cust nation,l year,
sum(volume) as revenue
from  (select nl.n_name as supp nation,
n2.n_name as cust_nation,
extract(year from 1_shipdate) as |_year,
| _extendedprice * (1 - 1_discount) as volume
from  supplier,lineitem,orders,customer,
nation nl,nation n2
where s _suppkey =1 suppkey
and o_orderkey = | _orderkey
and c_custkey = o_custkey
and s_nationkey = nl.n_nationkey
and c¢_nationkey = n2.n_nationkey
and ((nl.n_name ="' [RAN'
and n2.n_name ="' UNITED STATES')
or (nl.n_name ="' UNITED STATES'
and n2.n_name ="' [RAN'))
and |_shipdate between
date '1995-01-01" and
date '1996-12-31")
group by
supp_nation,cust_nation,l year
order by

supp_nation,cust_nation,l year

uery 8
select o _year, sum(
case when nation ="' UNITED STATES'
then volume else 0
end) / sum(volume) as mkt_share

from  (select extract(year from o_orderdate) as o_year,
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|_extendedprice * (1 - |_discount) as volume,
n2.n_name as nation
from  partsupplier,lineitem, orders,
customer,nation nl nation n2 region
where p partkey =1 partkey
and s_suppkey = 1_suppkey
and |_orderkey = o_orderkey
and o_custkey = c¢_custkey
and c_nationkey = nl.n_nationkey
and nl.n_regionkey = r_regionkey
and r_name =' AMERICA'
and s_nationkey = n2.n_nationkey
and o_orderdate between
date '1995-01-01"' and
date '1996-12-31'
and p_type =' MEDIUM BRUSHED STEEL')
group by
0_year
order by

0_year

Query 9

select nation,o_year,
sum(amount) as sum_profit
from (select n_name as nation,
extract(year from o_orderdate) as o_year,
|_extendedprice * (1 - 1_discount) — ps_supplycost * |_quantity as amount
from  part,supplier,lineitem,
partsupp,orders,nation
where s_suppkey =1 _suppkey
and ps_suppkey =1 suppkey
and ps_partkey = |_partkey



and p_partkey =1 partkey
and o_orderkey = |_orderkey
and s _nationkey = n_nationkey

and p_name like '% lime%')

group by

nation,0_year

order by

nation,o_year desc

uery 10

select ¢ custkey,c name,
sum(l_extendedprice * (1 — 1 _discount)) as revenue,
c_acctbal,n_name,c_address,
¢_phone,c_comment

from  customer,orders,lineitem,nation

where c¢_custkey = o_custkey
and | orderkey = o_orderkey
and o_orderdate >= date ' 1994-09-01'
and o_orderdate < date ' 1994-09-01' + interval '3' month
and | returnflag = 'R’
and c_nationkey = n_nationkey
and rownum <= 20

group by
c_custkey,c_name,c_acctbal,c_phone,
n_name,c_address,c_comment

order by
revenue desc

uery 11

select ps partkey,
sum(ps_supplycost * ps_availqty) as value

from  partsupp,supplier,nation

where ps_suppkey =s_suppkey
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and s_nationkey = n_nationkcy
and n_name ="'KENYA'
group by
ps_partkey
having
sum(ps_supplycost * ps_availgty) > (
select sum(ps_supplycost *
ps_availgty) * 0.0001000000
from  partsupp,supplier,nation
where ps_suppkey =s_suppkey
and s_nationkey = n_nationkey
and n_name ='KENYA’")
order by

value desc

uery 12
select 1 shipmode,
sum(case
when o_orderpriority = '1-URGENT'
or o_orderpriority = "2-HIGH'
then 1 else 0
end) as high_line count,
sum(case
when o_orderpriority <> '1-URGENT'
and o_orderpriority <> '2-HIGH'
then 1 else 0
end) as low_line_count
from  orders,lineitem
where o_orderkey =1 _orderkey and |_shipmode in (' SHIP', 'AIR")
and |_commitdate < |_receiptdate and |_shipdate <1 _commitdate
and |_receiptdate >= date ' 1993-01-01'

and |_receiptdate < date ' 1993-01-01' + interval '1' year
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group by
I_shipmode
order by

I_shipmode

uery 13
with  c_orders as(select ¢_custkey,
count(o_orderkey) as ¢_count
from  customer left outer join orders on ¢_custkey = o_custkey
and o_comment not like 'Yespecial%packages%'
group by
c_custkey)
select ¢ _count,count(*) as custdist
from  c_orders
group by
c_count
order by

custdist desc,c_count desc

uery 14
select case when p_type like PROMO%'
then 100.00 * sum(l_extendedprice * (1 - 1_discount))
/ sum(l_extendedprice * (1 - 1_discount))
else 0
end as promo_revenue
from lineitem,part
where 1 partkey = p_partkey
and |_shipdate >= date ' 1993-01-01"
and |_shipdate < date ' 1993-01-01' + interval '1' month
group by
p_type
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Query 15
select p_brand, p_type, p_size,
count(distinct ps_suppkey) as supplier cnt
from  partsupp, part
where p_partkey = ps_partkey
and p_brand <> ' Brand#45'
and p_type not like' ECONOMY BURNISHED%'
and p_size in (13, 11, 15,47, 34,3, 27.5)
and ps_suppkey not in (
select s suppkey
from  supplier
where s_comment like '%Customer%Complaints%")
group by
p_brand, p_type, p_size
order by

supplier_cnt desc, p_brand, p_type, p size

uery 16
select sum(l_extendedprice) / 7.0 as avg_yearly
from lineitem, part
where p partkey =1 _partkey
and p_brand ="' Brand#54'
and p_container =' WRAP DRUM'
and 1_quantity <(
select 0.2 * avg(l_quantity)
from lineitem
where | _partkey = p_partkey)
uery 17
select c_name, c_custkey, o_orderkey, o_orderdate,
o_totalprice, sum(l_quantity)
from  customer, orders, lineitem

where o_orderkey in (
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select | orderkey
from  lineitem
group by
|_orderkey having
sum(l_quantity) > 314)
and c_custkey = o_custkey
and o_orderkey =1 orderkey
and rownum<=100
group by
¢_name, c_custkey, o_orderkey, o_orderdate, o_totalprice
order by

o_totalprice desc, o_orderdate

Query 18
select sum(l_extendedprice* (1 - |_discount)) as revenue
from  lineitem, part
where (p_partkey =1 partkey
and p_brand ="' Brand#53'
and p_container in ('SM CASE', 'SM BOX', 'SM PACK', 'SM PKG')
and |_quantity >= 6 and |_quantity <=6 + 10
and p_size between 1 and 5
and |_shipmode in ('AIR', 'AIR REG")
and |_shipinstruct = 'DELIVER IN PERSON')
or
(p_partkey = |_partkey
and p_brand ="' Brand#55'
and p_container in ‘(MED BAG', 'MED BOX', 'MED PKG', 'MED PACK")
and |_quantity >= 20 and |_quantity <= 20+ 10
and p_size between 1 and 10
and |_shipmode in ('AIR’, 'AIR REG')
and |_shipinstruct = 'DELIVER IN PERSON')

or
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(p_partkey =1 partkey

and p_brand ="' Brand#55'

and p_container in ('LG CASE', 'LG BOX', 'LG PACK', 'LG PKG')
and |_quantity >= 22 and |_quantity <= 22 + 10

and p_size between 1 and 15

and |_shipmode in ('AIR', 'AIR REG")

and |_shipinstruct = 'DELIVER IN PERSON')

Query 19
select s _name, s_address
from  supplier, nation
where s suppkey in (
select ps suppkey
from  partsupp
where ps_partkey in (
select p_ partkey
from  part
where p name like 'ivory%')
and ps_availgty > (
select 0.5 * sum(l_quantity)
from  lineitem
where | partkey = ps partkey
and |_suppkey = ps_suppkey
and |_shipdate >= date ' 1997-01-01'
and |_shipdate < date ' 1997-01-01" + interval '1' year))
and s_nationkey = n_nationkey
and n_name ="' UNITED KINGDOM'
order by

s_name

uery 20

select s name, count(*) as numwait



from  supplier, lineitem 11, orders, nation
where s _suppkey = 11.1_suppkey
and o_orderkey = 11.1_orderkey
and o_orderstatus = 'F'
and 11.1_receiptdate > 11.1_commitdate
and exists (
select  *
from  lineitem 12
where 12.1 orderkey = 11.1_orderkey
and 12.1_suppkey <> I1.1_suppkey)
and not exists (
select *
from  lineitem 13
where 3.1 orderkey = 11.1 orderkey
and 13.1_suppkey <> 11.1 suppkey
and 13.1 receiptdate > 13.] commitdate)
and s_nationkey = n_nationkey
and n_name ="'UNITED KINGDOM'
and rownum <= 100
group by
s_name
order by

numwait desc, s_name
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