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Introducao

FastBit € um software desenvolvido pelo Lawrence
Berkeley National Laboratory

o Usado para a construcio e o uso do Indice Bitmap

o Este indice € amplamente empregado em DW para diminuir o
tempo de resposta das consultas

e Codificado em C++

https://sdm.lbl.gov/fastbit/




AGENDA

e Instalacao




Requisitos

* Sistema operacional VWindows
e Compilador Visual C++ 2008 Express

* Sistema operacional Linux
e Compilador GCC

e PostgreSQL

e FastBit |.2.1




Instalacao - Linux

Usando Ubuntu 9.04.

e |°Passo: em facam o
download do “fastbit ibis|.2.1 2010-11-03".

* 2° Passo: descompactar o arquivo

e 3° Passo: dentro da pasta criada pelo arquivo descompactado,
executar o comando ./configure



https://codeforge.lbl.gov/projects/fastbit/

Instalacao - Linux

e 4° Passo: usar o comando make all

e 5° Passo: usar o comando make check

e 6° Passo: usar o comando make install




Instalacao - Windows

E necessario compilar o codigo-fonte.

e 1° Passo: instalar o Visual C++ Express Edition (caso nao exista no
pPC uma outra versao, como o Visual Studio)

o 2°Passo:em facam o
download do “fastbit ibis1.2.1 2010-11-03".

o Descompactem esta pasta, preferencialmente, no C:\

* 3° Passo: precisamos da biblioteca “POSIX Threads for Win32”
para compilar o FastBit. Facam o download da versao 2.8.0:

( )

Instalem esta biblioteca, de preferéncia no C:\



https://codeforge.lbl.gov/projects/fastbit/
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe
ftp://sourceware.org/pub/pthreads-win32/pthreads-w32-2-8-0-release.exe

Instalacao - Windows

* 4° Passo: Explorem a pasta onde ficaram os arquivos da Pthreads
e copiem os arquivos conforme as imagens a seguir.

o Cuidado para nao mover os arquivos. Criem apenas copias deles e
colem nestes destinos

o Pre2build\lib\ *.dIl para C:\Windows\System32
> Pre2build\include\ (os 3 arquivos) para C:\fastbit-ibis|.0.8\src\

e 5% Passo: No Visual C++ Express, abrir o projeto ibis.sIn
(na pasta C:\fastbit-ibis|.0.8\win\ibis.sIn)




Instalacao

e 6° Passo (opcional): Alterar o winver de 0x0600 (Vista) para
0x0501 (XP) ou 0x0601 (Seven) nos arquivos ardea, dll, ibis, java
e thula no Solution Explorer.

Solution Explorer > 1 X

2| | K

] Solution 'ibis' (7 projects)
.- = ardea

- 124 dll

- |24 ibis

- 124 java

- 124 tcapi

: .35 thula

- 124 trydll




Instalacao

e Clicar com o botao da direita no arquivo e depois em Properties.

 Ir na guia Configuration Properties -> C/C++ -> Preprocessador
o Alterar o WINVER

F B

Configuration: [Acti'.re{[}ebug} v] Platform: | Active(Win32) b [ Configuration Manager... I
Common Properties - Preprocessor Definitions 7 LEMAH&GER_UHLD&D_'I'IM&E]
2 Configuration Properties B Ignore Standard Include Path
General Generate Preprocessed File Mo
Debugging Keep Comments Mo
o GfC++
General
Optimization
Preprocessor
Code Generation
Language -
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Indice Bitmap

o Conceitualmente, um indice bitmap € um vetor de bits para
cada chave do indice, em que cada bit substitui um rowid,;
se o bit € 1, entao o correspondente rowid contém o valor
da chave.

o Uma funcao de mapeamento converte a posicao de um bit
para o rowid real.

Vantagens:

0o Tempos de respostas reduzidos para uma larga gama de
consultas ad hoc

O Espaco de armazenamento pequeno, quando comparado
com outros tipos de indice




Indice Bitmap

Desvantagens:

O A atualizacao de indices bitmap nao € tao eficiente quanto
a de indices arvores-B, o que faz com que indices bitmap
sejam indicados para BDs read-only, o que € o caso de DW.

o Para que haja ganho de espaco, € preciso que o numero de
valores da chave do indice seja pequeno.

Exemplo:
Suponha uma tabela Cliente, com indice bitmap por sexo (2 valores), estado
civil (3 valores) e nivel de renda (12 niveis).

Seja a consulta:

SELECT COUNT(*) FROM customers
WHERE cust_marital_status = 'married’
AND cust_income_level IN (8, 9);




Indice Bitmap

Indices bitmap podem processar eficientemente esta consulta,
simplesmente contando o nimero de bits da composicao ldgica dos

bits.
Status

— Ecl'

0
1
1
0
0
1

AND

0
1
AND 0 OR
0
1

Alalalalalo
I

Lidando com valores Nulis:
Diferentemente da maioria dos outros tipos de indice, indices bitmap incluem
linhas que tém valores NULL.

SELECT COUNT(*) FROM customers WHERE cust_marital_status IS NULL;

Esta consulta usara um indice bitmap sobre cust_marital_status. Note que esta
consulta ndo sera capaz de usar um indice arvore-B.




Indice Bitmap de Juncio

TABELA DE DIMENSAO: Supplier

s_suppkey |s_addres s_city s_nation S_region
1 A VIETNAM 2| VIETNAM ASIA
2 B FRANCE 5| FRANCE EUROPE
3 C ROMANIA 20 ROMANIA | EUROPE
4 D ALGERIA6| ALGERIA AFRICA
3 E ALGERIAOQO| ALGERIA AFRICA
TABELA DE FATOS: lineorder s_address
lo_suppkey|lo_custkey | rev
1 235 20
1 8612 16
2 912 22 ?
3 235 19
3 812 15
3 106 21
4 235 20
b 106 18




Indice Bitmap de Juncio

TABELA DE DIMENSAO: Supplier

s_suppkey |[s_address| s_city s_nation | s_region
1 A VIETNAM 2| VIETNAM ASIA
2 B FRANCE 5| FRANCE EUROPE
3 C ROMANIA 2l ROMANIA | EUROPE
4 D ALGERIA6| ALGERIA AFRICA
5! E ALGERIAO| ALGERIA AFRICA
s_address

TABELA DE FATOS: lineorder

lo suppkey|lo_custkey | rev A
1 235 20 1
1 512 16 1
2 512 22 0
3 235 19 0
3 512 15 0
3 106 21 0
4 235 20 0
5 106 18 0

17



Indice Bitmap de Juncio

TABELA DE DIMENSAO: Supplier

s_suppkey [s_address| s_city s_nation S_region
1 A VIETNAM 2| VIETNAM ASIA

2 B FRANCE 5| FRANCE EUROPE

4 C ROMANIA 2 ROMANIA | EUROPE

4 D ALGERIAG6| ALGERIA AFRICA

5 E ALGERIAO| ALGERIA AFRICA

TABELA DE FATOS: lineorder s_address

lo_suppkey| lo_custkey | rev A B C D E
1 236 20 1 0 0 0 0
1 512 16 1 0 0 0 0
2 512 22 0 1 0 0 0
3 235 19 0 0 1 0 0
3 912 15 0 0 1 0 0
3 106 21 0 0 1 0 0
4 235 20 0 0 0 1 0
9 106 18 0 0 0 0 1




Indice Bitmap de Jungao
Region < Nation < City < Address
TABELA DE DIMENSAO: Supplier

s_suppkey |s_address| s_city s_nation S_region
1 A VIETNAM 2| VIETNAM ASIA
2 B FRANCE 5| FRANCE EUROPE
3 C ROMANIA 2l ROMANIA | EUROPE
4 D ALGERIAG6| ALGERIA AFRICA
5 E ALGERIAO| ALGERIA AFRICA
TABELA DE FATOS: lineorder s_address s_region
lo_suppkey|lo_custkey | rev A B C D E ‘EUROPFE’
1 235 20 1 0 0 0 0
1 512 16 1 0 0 0 0 ?
2 512 22 0 1 0 0 0 N
3 235 19 0 0 1 0 0
] 512 15 0 0 1 0 0
3 106 21 0 0 1 0 0
4 235 20 0 0 0 1 0
5 106 18 0 0 0 0 1

19




Indice Bitmap de Jungao
Region < Nation < City < Address
TABELA DE DIMENSAO: Supplier

s_suppkey |s_address s_city s_nation s_region
1 A VIETNAM 2| VIETNAM ASIA
2 B FRANCE 5| FRANCE EUROPE
3 C ROMANIA 2l ROMANIA | EUROPE
4 D ALGERIA 6| ALGERIA AFRICA
5 E ALGERIAO| ALGERIA AFRICA
TABELA DE FATOS: lineorder s_address s_region
lo suppkey|lo_custkey | rev A B G D = ‘EUROPE’
1 235 20 1 0 0 0 0
1 512 16 1 0 0 0 0 f)
2 512 22 0 1 0 0 0 2
3 235 19 0 0 1 0 0
3 512 15 0 0 1 0 0
3 106 21 0 0 1 0 0
4 235 20 0 0 0 1 0
5 106 18 0 0 0 0 1

20



Indice Bitmap de Jungao
Region < Nation < City < Address
TABELA DE DIMENSAO: Supplier

s_suppkey |s_address| s_city s_nation S_region
1 A VIETNAM 2| VIETNAM ASIA
2 B FRANCE 5| FRANCE EUROPE
3 C ROMANIA 20 ROMANIA | EUROPE
4 D ALGERIA 6| ALGERIA AFRICA
5 E ALGERIAO| ALGERIA AFRICA
TABELA DE FATOS: lineorder s_address S_region
lo_suppkey|lo_custkey | rev A BORC D E ‘EUROPE’
1 235 20 1 0 0 0 0 0
1 512 16 1 0 0 0 0 0
2 512 22 0 1 0 0 0 1
3 235 19 0 0 1 0 0 1
] 512 15 0 0 1 0 0 1
3 106 21 0 0 1 0 0 1
4 235 20 0 0 0 1 0 0
5 106 18 0 0 0 0 1 0

21




Indice Bitmap de Juncio

Region < Nation < City < Address

TABELA DE DIMENSAO: Supplier

s_suppkey |s_address| s_city s_nation S_region
1 A VIETNAM 2| VIETNAM ASIA
2 B FRANCE 5| FRANCE EUROPE
3 C ROMANIA 20 ROMANIA | EUROPE
4 D ALGERIAG6| ALGERIA AFRICA
5 E ALGERIAO| ALGERIA AFRICA
TABELA DE FATOS: lineorder s_address s_region
lo_suppkey|lo_custkey | rev A B C D E ‘ASIA" ‘EUROPE’ ‘AFRICA
1 235 20 1 0 0 0 0 1 0 0
1 512 16 1 0 0 0 0 1 0 0
2 512 22 0 1 0 0 0 0 1 0
< 235 19 0 0 1 0 0 0 1 0
%) 912 15 0 0 1 0 0 0 1 0
3 106 21 0 0 1 0 0 0 1 0
4 23D 20 0 0 0 1 0 0 0 1
5} 106 18 0 0 0 0 1 0 0 1

22




Indice Bitmap de Juncio

« Processamento de consultas
Velozes operacdes logicas bit-a-bit
Pode evitar a juncao estrela

/\)
TABELA DE FATOS: lineorder WHERE lo_custkey=512 AND s_region = ‘ASIA’
lo_suppkey|lo_custkey | rev lo_custkey=512 s_region="ASIA
1 235 20 0 1 0
1 512 16 1 1 1
2 512 22 1 0 0
3 235 19 0 0 0
3 512 |15 1 AND 0 = 0
3 106 21 0 0 0
4 235 20 0 0 0
5 106 18 0 0 0

23



Consideracoes

o indice Bitmap em DW convencionais

= Juncao estrela e hierarquias de atributos

O Vantagens

= Multidimensionalidade nao deteriora drasticamente o desempenho

do processamento de consultas

O Desvantagem

m Atributos com alta cardinalidade

= Binning, Compressao, Codificacao

24
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Construcao

I. Preparagao dos dados: gerar arquivo csv
separado por virgula com informagoes das

tabelas;

2. Criagao das partigoes-ferramenta ardea:

o ardea -d /bjin/index0 -m "a:int, b:float, c:short” -t

/bjin/test0.csv
-d = diretorio de saida;
-m > especificar nomes e tipos das colunas
t = arquivo com informagoes para geragao das partigoes




Construcao

Tipos de dados:

byte: 8-bit signed integer. unsigned int: unsigned 32-bit signed integer.

short: | 6-bit signed integer. unsigned long: unsigned 64-bit signed
integer.

int: 32-bit signed integer. float: 32-bit IEEE floating-point values.

long: 64-bit signed integer. double: 64-bit |IEEE floating-point values.

unsigned byte: unsigned 8-bit key: String values with a small number of

sighed integer. distinct choices.

unsigned short: unsigned |6-bit text:Arbitrary string values.

signed integer.




Construcao

I. Criacao das particoes-ferramenta ardea:

o Trata dados como tabelas com linhas e colunas;

»  Divisao de tabelas em “parti¢oes’;

e  Cada coluna é armazenada em um arquivo separado na forma
binaria pura;

e O nome do arquivo € o mesmo da coluna;

e O arquivo de metadados —part.txt informagoes como: nome da
particao, numero de linhas e colunas de uma particao, nome das
colunas, etc.




Construcao

|.  Criacao das particoes-arquivos de dados:

-part-txt

colhame
colname.idx
colname.msk

colname.bin
colname.sp

colname.tdlist
colhname.terms
colname.dic

colname.int

Arquivo de metadados. Descreve o conteudo das partigoes.

Nome do arquivo de dados para uma coluna.
Nome do arquivo de indice associado a coluna colname.
Vetor de bits da mascara para valores null da coluna.

Versao reordenada dos dados. Utilizado para aumentar velocidade
Posicao inicial das strings nos arquivos de colunas do tipo string.

Lista usada para construir o indice .
Termos usados em colname.tdlist.
Dicionario que mapeia string em inteiros.

Versao inteira dos valores categoricos (traduzidos no dicionario de
dados).



Construcao

I. Criacao do indice:

° ibis -v -d /bjin/index0 -b "<binning none/><encoding
equality/>*

°  none =» gera um bitmap para cada valor distinto de atributo;

2. Execucao da consulta:

> ibis -d /bjin/index0 -q "select
sum(extendedprice*discount) where year = 1993 and
discount between | and 3 and quantity < 25" -o
/bjin/index0/query.csv -l /bjin/index0/log.txt

-d > diretdrio da partigao

-q =2 consulta a ser executada
-0 = arquivo de saida

-1 = arquivo de log da consulta




Preparando o BD (usando o PostgreSQL)

e 1° Passo: Copiar os arquivos TBL (do SSB) para /opt/postgres

» 2° Passo: criar as tabelas e povoar com os arquivos TBL.

> Exemplo:

CREATE TABLE supplier (
s_suppkey integer NOT NULL,
s_name character(25),
s_address character varying(25),
s_city character(10),
s_nation character(15),
s_region character(12),
s_phone character(15),

atnull character(1),
CONSTRAINT supplier_pk PRIMARY KEY (s_suppkey)

);
copy supplier from ‘/opt/postgressupplier.tbl’
with delimiter '|';

alter table supplier drop column atnull;




Construcao do Indice
NDICE BITMAP DE JUNCAO

Usar o conteudo do arquivo construcao_consulta_fastbit.txt

Segue um exemplo.
Consulta QI do SSB:

SELECT sum(lo_extendedprice*lo_discount) AS revenue
FROM lineorder, date
WHERE lo_orderdate = d_datekey
AND d_year = [YEAR] -- Specific values below

AND lo_discount BETWEEN [DISCOUNT] - | AND
[DISCOUNT] + |

AND lo_quantity < [QUANTITY];




Construcao do Indice
NDICE BITMAP DE JUNCAO

No SGBD:

« Computacio da juncio para a criagio do indice Bitmap de Juncio.

CREATETABLE ql AS
SELECT lo_extendedprice, lo_discount, lo_quantity, d_year, d_yearmonthnum,
d_weeknuminyear

FROM lineorder, date
WHERE lo_orderdate = d_datekey;

e Exportar a jungao computada para um arquivo CSV (usando um
comando do PostgreSQL):

COPY ql TO ‘/bjin/SSB/q| .csv*

WITH DELIMITER ;') CSV QUOTE "\";

(se for exportar uma string, antes do “;” deve-se acrescentar FORCE QUOTE seguido do

nome da coluna (s_region, por exemplo))

OBS: A pasta deve ter permissao de escrita para o usuario Postgres



Construcao do Indice
(NDICE BITMAP DE JUNCAO

No SGBD:

» Apagar a jungao:
DROP TABLE ql;

o Copiar o CSV para /bjin/ (por exemplo)

No terminal de comando:
e Ir em /opt/fastbit/




Construcao do Indice
NDICE BITMAP DE JUNCAO

No Fastbit:
e Criar a particao:

Jardea -d /bjin/ssb/index0 -m "colO:double, coll:double, col2:double, col3:double,
col4:double, col5:key, colé:key, col7:key, col8:key, col9:key, col | 0:key, col | | :key,

coll2:key, col | 3:key, col14:int, col | 5:key, col | 6:key"

e Criar o indice bitmap:

ibis -v -d /bjin/ssb/index0 -b "<binning none/><encoding equality/>"




Construcao do Indice
NDICE BITMAP DE JUNCAO

Tabela de Mapeamento das colunas

FastBit SGBD

col0 lo_revenue

coll lo_extendedprice

col2 lo_discount

col3 lo_quantity FastBit SGBD

col4 lo_supplycost col10 s_city

col5 c_region colll p_brandl

col6 c_nation coll2 p_category

col7 c:city coll3 p_mfgr

col8 s_region coll4 d_year

col9 s_nation coll5 d_month
coll6 d_dayofweek
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Consulta Q.1

* No SGBD:

select sum(lo_extendedprice*lo_discount) as revenue
from lineorder, date

where lo_orderdate = d_datekey
and d_year = 1993
and lo_discount between | and 3

and lo_quantity < 25;

e No Fastbit :

ibis -d /bjin/ssb/index0 -q "select sum(col*col2) where
coll4 = 1993 and col2

between | and 3 and col3 < 25" -o /bjin/ssb/resultql |.csv




Consulta Q1.2

* No SGBD:

select sum(lo_extendedprice*lo_discount) as revenue
from lineorder, date

where lo_orderdate = d_datekey

and d_yearmonthnum = 199401

and lo_discount between4 and 6

and lo_quantity between 26 and 35;

e No Fastbit :

Jibis -d /bjin/ssb/index0 -v -I q12_fastbit.log -o ql2_fastbit.txt -q "select
sum (lo_extendedprice * lo_discount) where d_yearmonthnum =
199401 and lo_discount >= 4 and lo_discount <=6 and lo_quantity >=

26 and lo_quantity <= 35"




Consulta Q1.3

* No SGBD:

select sum(lo_extendedprice*lo_discount) as revenue
from lineorder, date

where lo_orderdate = d_datekey

and d_weeknuminyear = 6

and d_year = 1994

and lo_discount between 5 and 7

and lo_quantity between 26 and 35;

e No Fastbit :

[ibis -d /bjin/ssb/index0 -v -l ql3_fastbit.log -o ql3_fastbit.txt -q "select
sum (lo_extendedprice * lo_discount) where d_weeknuminyear = 6 and
d_year = 1994 and lo_discount >= 5 and lo_discount <=7 and
lo quantity >= 26 and lo quantity <= 35"




Consulta Q2.1

* No SGBD:

select sum(lo_revenue),d year, p_brandl|
from lineorder, date, part, supplier

where lo_orderdate = d_datekey

and lo_partkey = p_partkey

and lo_suppkey = s_suppkey

and p_category = 'MFGR#12'

and s_region = 'AMERICA'

group by d_year,p_brand|

order by d_year, p_brandl;

* No Fastbit :
[ibis -d /bjin/ssb/index0 -v -1 q21_fastbit.log -o q21_fastbit.txt -q "select

sum(lo_revenue),d_year,p_brand| where p_category = 'MFGR#12' and
s region = 'AMERICA ';




Consulta Q2.2

* No SGBD:

select sum(lo_revenue),d_year, p_brand|

from lineorder, date, part, supplier

where lo_orderdate = d_datekey

and lo_partkey = p_partkey

and lo_suppkey = s_suppkey

and p_brand| between 'MFGR#2221' and '"MFGR#2228'
and s_region = 'ASIA

group by d_year, p_brand|

order by d_year, p_brandl;

* No Fastbit :

Jibis -d /bjin/ssb/index0 -v -1 q22_fastbit.log -o q22_fastbit.txt -q "select
sum(lo_revenue),d_year,p_brand|l where (p_brandl = 'MFGR#2221' or
p_brandl = 'MFGR#2222' or p_brand| = 'MFGR#2223' or p_brandl =
'MFGR#2224' or p_brand| = 'MFGR#2225' or p_brand| = '"MFGR#2226' or
p_brandl = 'MFGR#2227' or p_brand| = 'MFGR#2228') and s_region =

'ASIA "



Consulta Q2.3

* No SGBD:

select sum(lo_revenue),d_year, p_brandl|
from lineorder, date, part, supplier

where lo_orderdate = d_datekey

and lo_partkey = p_partkey

and lo_suppkey = s_suppkey

and p_brand| = 'MFGR#2221"

and s_region = 'EUROPFE'

group by d_year,p_brand|

order by d_year, p_brandl;

e No Fastbit :

[ibis -d /bjin/ssb/index0 -v -1 q23_fastbit.log -0 q23_fastbit.txt -q "select
sum(lo_revenue),d_year,p_brand| where p_brand|l = 'MFGR#2221"
and s region ='EUROPE ™




Consulta Q3.0

* No SGBD:

select c_nation, s_nation, d_year, sum(lo_revenue) as revenue
from customer, lineorder, supplier, date

where lo_custkey = c_custkey

and lo_suppkey = s_suppkey

and lo_orderdate = d_datekey

and c_region = 'ASIA' and s_region = 'ASIA'

and d_year >= 1992 and d_year <= 1997

group by c_nation, s_nation,d_year

order by d_year asc, revenue desc;

 No FastBit?




Consulta Q3.2

* No SGBD:

select c_city,s_city,d year,sum(lo_revenue) as reve-nue from customer,
lineorder, supplier, date

where lo_custkey = c_custkey

and lo_suppkey = s_suppkey

and lo_orderdate = d_datekey

and ¢_nation = 'UNITED STATES'

and s_nation = 'UNITED STATES'

and d_year >= 1992 and d_year <= 1997

group by c_city,s_city,d_year

order by d_year asc, revenue desc;

e No Fastbit!?




Consulta Q3.3

* No SGBD:

select c_city,s_city,d year, sum(lo_revenue) as revenue from
customer, lineorder, supplier, date

where lo_custkey = c_custkey

and lo_suppkey =s_suppkey

and lo_orderdate = d_datekey

and (c_city="UNITED KII

or c_city="UNITED KI5

and (s_city="UNITED KII"

or s_city="UNITED KI5

and d_year >= 1992 and d_year <= 1997

group by c_city,s city,d year

order by d_year asc, revenue desc;




Consulta Q3.4

* No SGBD:

select c_city,s_city,d year, sum(lo_revenue) as reve-nue from
customer, lineorder, supplier, date

where lo_custkey = c_custkey

and lo_suppkey =s_suppkey

and lo_orderdate = d_datekey

and (c_city="UNITED KII" or

c_city="UNITED KI5

and (s_city="UNITED KII' or

s_city="UNITED KI5")

and d_yearmonth = 'Dec1997"

group by c_city,s city,d year

order by d_year asc, revenue desc;




Consulta Q4.0

* No SGBD:

select d_year, c_nation, sum(lo_revenue - lo_supplycost) as
profit from date, customer, supplier, part, lineorder where
lo_custkey = c_custkey and lo_suppkey = s _suppkey and
lo_partkey = p_partkey and lo_orderdate = d_datekey and
c_region = 'AMERICA' and s_region = '"AMERICA' and
(p_mfgr = 'MFGR#I' or p_mfgr = '"MFGR#2") group by
d_year,c_nation order by d_year, c_nation




Consulta Q4.2

select d_year; s _nation, p_category, sum(lo_revenue -
lo_supplycost) as profit

from date, customer, supplier, part, lineorder

where lo_custkey = c_custkey

and lo_suppkey = s_suppkey

and lo_partkey = p_partkey

and lo_orderdate = d_datekey

and c_region = 'AMERICA'

and s_region = 'AMERICA'

and (d_year = 1997 or d_year = 1998)

and (p_mfgr = 'MFGR#I’

or p_mfgr = 'MFGR#2")

group by d_year; s nation, p_category order by d_year, s _nation,
p_category




Consultas OLAP

* Roll-up!?
* Drill-down!?

Considere as hierarquias de atributos:
p_mfgr < p_category < p_brandl < p_partkey
c_region < ¢_nation < c_city < ¢_address

s_region <s_nation <s_city <s_address

—> Modifique as colunas de agrupamento ou aquelas
presentes na clausula WHERE



