SQL & QBE

There are three typical operations that are done in querying databases (relational algebra): 


(1) Project—select columns  [SELECT in SQL]


(2) Restrict—select rows  [WHERE]


(3) Join—select columns and merge on rows that meet conditions [FROM] & [WHERE]
Relational algebra is not used in current systems.  It is a conceptual/theoretical way to manipulate RDBs.

Structured Query Language (SQL) is a widely used language that retrieves and updates data in tables and views (manipulate RDBs).  QBE is a user interface that simplifies SQL procedures.  Other than some minor syntax differences, SQL is standardized.  It is very powerful—i.e. you can do almost anything with data tables that you want. It is also simple to use.  SQL is set based—returns a subset of tables referenced.

Action queries enable user to change, insert, create, and delete data sets (tables).

Selection queries retrieve and display data.

Parameter queries prompt for input information.

Dynasets are temporary tables that Access uses to store data resulting from a query.

Tables must be related if used in a query.

Natural join (equijoin or inner join)—most common kind of join.  Two tables are joined on the common (join) column.  The WHERE (=) statement specifies the join column(s) in which the rows have to match.

Outer join (full)—all rows from both tables are included in output table (left and right outer joins would include all rows in one table but only the matches from the other).

I find the join statement hard to work with (remember), so I use WHERE with = or ne to do the same thing.  Different ways to specify “not equal to”  (<>, !=, ne) depends on the system used.

Example of a “join” in SAS:

CREATE TABLE xxx AS

SELECT A.cnum, A.ipodt, B.year, B.fyr

FROM netipo AS A, icadata AS B

WHERE A.cnum = B.cnum;

“left join” in SAS:

CREATE TABLE xxx AS

SELECT A.cnum, A.ipodt, B.year, B.fyr

FROM netipo AS A, icadata AS B

WHERE (A.cnum = B.cnum) or (A.cnum ne B.cnum);

--xxx will have all rows from A but not rows unique to B.

•Make a new table:

CREATE TABLE  xxxxxxxxx

list of field names separated by ,

CREATE TABLE mytable


(Empnum char(4),


State char(2),


Zipcode char(5),


Pay currency(6,2),

Hiredate date(10));

Filling (populating) tables—Access allows many ways to fill tables: 


text file (.txt) and excel files (.csv, .exl) as input, 


you can directly enter data in the Datasheet view or use a form,


make tables from existing tables.

DATES = special numbers that are stored internally as numbers relative to some benchmark (e.g., 1/1/1900). 1/1/1901 would equal 365 internally.  You can do math on dates in this form.  Dates can also be entered as char (text) and no math can be performed.  ‘1/1/2002’   [typical date search #1/1/2004# or “1/1/2004”d)

Sometimes you want to specify numbers as char in order to prevent math operations—i.e., sales rep # or customer number.


WHERE [customer number] = ‘175’  ( char. field

•Make new table from existing tables:  (SAS)

Example data tables:

Table name:  Netipo
Fields:  cusip6 (char6),  ipoyear (integer4), ipodt (date7), Coname (char32)

238 observations (rows or records), primary key = cusip6

cusip6    ipoyear      ipodt                 Coname
002345
1994
04NOV1994
QuickLube Inc.

034572
1995
21FEB1995
FastCopy

……
….

…..


……

-----------------------------------------------------------------------------

Table name:  Icadata
Fields:  Cnum (char6),  year (integer4), fyr (integer2), 

Sales (number 12.3), TotalAssets [TA] (number 12.3), sic (integer4)

235,000 observations (rows or records).  There are 20 observation for each company (cnum), one for each annual period 1980 – 1999.

Cnum is the first 6 digits from the 8 digit cusip.  Each firm has a cusip number which can have an alpha character in the first and last digit.

primary key = cnum & year

Cnum
year
fyr
sales
TA

sic
123458
1980
3
12.345
45.139
2345

123458
1981
3
13.231
44.211
2345

………
……
..
…….
……..

CREATE TABLE test AS

SELECT A.cusip6, A.ipodate, A.ipoyear,

                B.fyr, B.cnum, B.year

FROM netipo AS A, icadata AS B

WHERE ((A.ipoyear = B.year) AND (A.cusip6 = B.cnum))

ORDER BY B.cum, A.ipoyear;

** Note on case: case does not matter to most database SQL commands and variable names, but case does matter for table names.

In the above, netipo and icadata tables have been joined on cusip6 and year by use of the WHERE and equality conditions matching columns in two tables.

Qualify fields if there is any ambiguity.  I choose to always quality all fields.

Use of [  ] ;  dates as char or “date value”;   “  versus ‘

Aggregate functions are built-in functions in SQL.

In the SELECT command, you can specify certain math functions (e.g., COUNT, SUM, AVG, MAX, MIN).

SELECT COUNT (fyr)    ---or COUNT (*) counts rows in a table

FROM test

WHERE year = 1998;     This gives you the number of net firms that went public in 1998.

CREATE TABLE yearcount AS

SELECT year, COUNT(year) as cntyr

FROM test

GROUP BY year

ORDER BY year;

Output data set will have one record for each year.  There will be two fields: year, cntyr.

• Selection based on the counts of observations by year:

CREATE TABLE bigyrobs AS

SELECT year, COUNT(year) as cntyr

FROM test

GROUP BY year

HAVING cntyr > 10

ORDER BY year;

Output data table will have one record for each year with 11 or more observations in test (table).  HAVING for groups takes the place of WHERE.  Only groups satisfying the HAVING condition are included in the results.

SQL also has a UNION command.  I have been dealing with databases and SQL for years and have never used UNION.  In order to use UNION, the datasets have to be “union compatible”—have the same fields (both number, data type and some SQL require same order).

Depending on the application program, SQL-UNION will remove duplicates or not.  If not, it is easier to get a “union” by writing an OR condition in a WHERE statement.  

See page 100 of CONCEPTS.  True union will eliminate duplicates.  If UNION does not eliminate duplicates then it would be easier to use the bottom SELECT ............  on page 101 of CONCEPTS

............................

 WHERE (([sales rep number] = ‘35’) OR (customer.[customer number] = orders.[customer number]));

You could also do a “Union” with a MERGE statement in most DBMS programs (e.g., SAS).  Or a SET statement in SAS. 
• Adding or deleting columns (fields) from tables –change structure of a table:

ALTER TABLE xxxxx

  ADD gender char(1);

You can also DROP or MODIFY (change column attributes: length, format, label) with the ALTER statement.  Change column name with RENAME.

To eliminate a table in the datadase:

DROP TABLE xxxxx

To delete rows in a table:

DELETE FROM Customers


WHERE custnum = “001”;

DELETE FROM Customers;       removes all rows!!!

UPDATE would add values to the new gender column.

• Change table data:

UPDATE [table name]

SET cnum = ‘12345X’

WHERE cnum = ‘123458’;


UPDATE TABLE xxxx


SET gender  = ‘F’


WHERE lastname IN (‘Conway’, ‘Smith’, ‘Johnson’);


UPDATE TABLE xxxx


SET gender  = ‘M’


WHERE gender is missing;        Alternative( WHERE gender =’’;

How would you give every one a $1000 holiday bonus?


In SAS program, code would be:



UPDATE salaryfile


SET salary = salary + 1000;


Now give only the high salary employees a bonus, add:  WHERE salaries  > 100000;

• Adding records to existing table:

INSERT INTO [table name]

VALUES (‘14’, ‘Bob’, ........, 0.07);

• Deleting records (rows):

DELETE FROM [table name]

WHERE [first name] = ‘Bob’;    if no WHERE stmt then all rows deleted!!!
Caution: are you sure you want to remove all records with Bob as first name?  Best if you can work with the primary key since it is unique and no unexpected records will be deleted.

• Dropping fields (columns): 

ALTER TABLE xxxxxxx


DROP colname;

• Security—Views

GRANT select on customer to parker

GRANT insert on ICA to ducharm

REVOKE select on customer from parker

------------------------------------------------------------------------------

• Nested Queries:  inner query is called subquery.

SELECT cum, dnum, totalassets

FROM ica

WHERE totalassets IN (SELECT MAX(totalassets)


FROM ica


WHERE dnum = 2830);

------------------------------------------------------------------------------

FORMS, REPORTS, PAGES

I will call on students to give a brief description of these.



CATALOG—on a pc keeps info re: database structure.


Called a data dictionary on main frame computers.

• Systables—info re: tables (names, creator, colcount)

• Syscolumns—info re: columns w/i tables (colname, tblname, coltype)

• Sysindexes—info re: indexes in tables

• Sysviews—info re: views that are created

Catalogs are RDBs and SQL can be used to query the catalog.
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