Chapter 14
Data Dictionary and Scripting

Tables in the Oracle Database

= User Tables
o Collection of tables to store data

= Data Dictionary Tables
o Collection of tables created and maintained by Oracle server
o Not directly accessible
= users typically access the data dictionary via views
o Owned by the user SYS

Data Dictionary Views

= Dynamic Views
o Begin with v$
o Are continuously updated to monitor system performance
o Generally for DBA usage
o Example

SELECT username FROM v$session;

= Static Views
o Information including users, privileges granted to users, database object
names, table constraints, and auditing information
o 3 prefixes
= USER_ view information regarding user’s own schema objects
= ALL_ view information on user’s own objects and those GRANTed
= DBA_ view information regarding all objects (must be DBA)

Querying the Data Dictionary

= USER_OBIJECTS (pg 620)
o describes all objects owned by the current user

o tables, views, sequences, indexes, synonyms, functions, procedures,
triggers, packages, others

DESC USER_OBJECTS

SELECT object_name, object_type, created, status
FROM USER_OBJECTS
ORDER BY object_type, object name;

= Note:
o data dictionary views display object names in UPPER case




Who Has Created their Payment Table?

= ALL_OBIJECTS

o describes objects owned by the current user and objects the current
user has privileges to use

DESC ALL OBJECTS

SELECT owner, object name,
to_char (created, 'yyyy/mm/dd hh:mi')
FROM ALL_OBJECTS
WHERE object name='PAYMENT'
AND object_ type='TABLE'
AND created > (SYSDATE - 120)
ORDER BY 3;

Confirming Views

u USER_VIEWS (pg 623, we used in Ch13)

o contains details of each view owned by the current user

DESC USER_VIEWS

SELECT view_name, text
FROM USER_VIEWS;

Confirming Tables
= USER_TABLES (pg 621)

o describes base tables owned by the current user
[pESC UsER_TaBLES

[E  SELECT table name, blocks, num_rows, avy_row_len,
to_char(last_analyzed, 'DD-MON-ER HHZ4:MI')
FROM USER_TAELES
OBDER BY table name;

re i

[ Query Resul *
I 3 E @ﬂ a SQL | All Rows Fetched: 33 in 0,234 seconds

g TapLE_amE

| BLOICKS |@ NUM_ROWS | G _ROW _LEN | TO_CHAR(LAST _AMALTZED:

Gathering Statistics qib, pg s04+)

= The Oracle Optimizer uses object statistics to determine how to
efficiently execute SQL statements
= Oracle does not continuously update object statistics
= Oracle 10g schedules GATHER_STATS_JOB
o collects statistics on database objects when the object has no previously gathered
statistics or the existing statistics are stale because the underlying object has
been modified significantly (eg: >10% of the rows)
= For how long are these statistics accurate?

= Can execute DBMS_STATS to gather statistics on the spot

EXEC DBMS_STATS.gather_table_stats('SCOTT', 'EMPLOVEES'):
EXEC DBEMS_STATS.gather_schema stats(owmname => 'JCOTT');
EXEC DEMS_STATS.gather_table_stats('TTROLLEN', 'ARTICLE');

1 ACTOR 5 4 15 23-MaR-11 22:00 re 3
2 ARTICLE 5 33 51 16-AFR-11 21:00 [ uery Resul [ statement Cutput
3 ARTICLEZ a a 011-APR-11 Z21:00 ' é E E %
4 COMIC 5 3 14 25-MAR-11 22:00
5 anonymous block completed
COURSE 5 30 65 24-TJAN-11 22:00 anonyuous block completed N
£ CREDITCARD - Q2 9 2J-APR-09 17: 30 biock latad




Confirming Table Columns

= USER_TAB_COLUMNS (pg 622)

o describes the columns of current user’s tables and views
DESC USER_TAB_COLUMNS

SELECT column_name, data_type, data precision,
data_scale, avg_col_len
FROM USER_TAB_COLUMNS

WHERE table name = 'ARTICLE';

B columm_name |@ DATA_TVPE@ DATA_PRECISION \@ DATA_SCALE |@ AYG_COL_LEN
1 ARTICLENUM WMIMEER 4 i 3
2 TITLE VARCHARZ {null) {rnull) 28
3 TYPE CHAR {null) {mull) 4
4 ISSUE DATE {null) {mull) 8
5 LENGTH WMIMEER 5 i 4
6 WRITERID CHAR {null) {mnull) 51,

What Data Dictionary Views Are
Available?

= DICTIONARY (pg 617)

o shows the name & a comment for each data dictionary view the current
user can use

[pESC pICT

SELECT *
FROM DICT
WHERE UPPER(comments) LIKE '3TAELE%'
ORDER. BY table name;

wery Result %

,E] GE} Ia SCL | Fetched 50 rows in 0.266 seconds

[ TAELE_MamE ‘E| COMMENTS
1 ALL_ALL_TAELESZ Description of all object and relational tables acc
2 ALL_APPLY_CONFLICT COLUMNS Details about conflict resolution on tables wvisible
3 ALL_APPLY_DML_HANDLERS Details about the dwl handler on tables wisible to
4 ALL_APPLY KEY COLUMNS Alternative key columns for a STREAM3 table wvisible
5 ALL APPLY TABLE COLUMNI Details about the columns of destination table obje

What Do The Columns in a Data
Dictionary View Mean?

= DICT_COLUMNS (pg 626)

o shows the name & a comment for each column in a data dictionary view

[PESC DICT_COLUMNS

[E/SELECT column name, COnbents
FROM DICT_COLIMES
VHERE table name = 'USER_TAELES'
AHD column nawe IN ('BLOCKS', 'AVG_ROW_LEN', 'NUM_ROWS', 'LAST _ANALYZED');

r

[ Statement Qutput X | [BQuery..
A 5 ) B 5oL | AlRows Fetched: 4 in 0.015 seconds

[i] COLUMN_NAME‘@ COMMENTS
1 W7M_ROWS The number of rows in the table
2 BLOCKS The number of used blocksa in the table
3 AVG_ROW_LEN The average row length, including row overhead
4 LAST_AMALYZED The date of the most recent time this table was analyzed

Data Dictionary Practice

= Which data dictionary views seem to relate to
constraints?




Confirming Constraints

u USER_CONSTRAINTS (pg 624+)

o describes the constraints on tables owned by the current user
o constraint type codes: C P R UVO

[=/SFLECT constraint_hame, constraint_type,
search_condition
FROM USER_CONSTRAINTS
WHERE table name = 'WEITER';

-

P Query Result %
WP E Gé} a SQL | All Rows Fetched: 6in 0,031 seconds

CONSTRAINT _NAME | CONSTRAIMT_TYPE |SEARCH_COMDITION

1 WRITER_WRITER_ID_NN C

2 YRITER_LN_NN C "LN™ IS NOT NULL

3 WRITER_FN_NN C "FN" I3 NOT NULL

4 WRITER_FREELANCER CE C freelancer IN ('V',
5 WRITER_WRITERID_PE P {rall)

& WRITER_CONTACT_FK R frmall)

"WRITERID™ I3 NOT NULL

bR

Viewing the Columns Associated with
Constraints

= USER_CONS_COLUMNS (pg 626)
o shows which column(s) a constraint operates on
o especially useful for constraints with a system-assigned name

= Practice Time
o what does

FROM USER_CONS_COLUMNS
WHERE table name = 'WRITER':

SELECT constraint nawe, column name

USER_CONS_COLUMNS show &=
for the ENROLLMENT table? [ seatement Output * [ Query Resule %

i 3 E GE} @ 50L | All Rows Fetched: 6in 0,016 secon:

EI CONSTRAIMT_MNAME

@ COLUMM_MAME

1 WRITER_CONTACT_FK

4 WRITER_FN_NN FN
5 WRITER_LN_NN LN

CONTACT
2 YRITER_WRITERID_PK  WRITERID
3 WRITER_FREELANCER_CK FREELANCER

& WRITER_URITER_ID_WN WRITERID

Joining Dictionary Views

= Related views can be joined via a common column
0 CONSTRAINT NAME is common to USER_CONSTRAINTS and
USER_CONS_COLUMNS

o show details for WRITER table’s constraints and columns they act upon

SELECT ucc.constraint name, column name,
search_condition, constraint_type
FROM user_constraints uc, user cons_columns uce
VHERE UCC.CONSTRAINT NAME = UC. CONSTRAINT NAME
RHD ucc.table name = 'URITER'

ORDER BY 1, 2.
%NSTRAINT_NAME ﬁUMN_NAME SEF\RCH_CONDITION. | CONSTRAINT _TYPE|
1 WRITER_CONTACT FK CONTACT {null) R
2 WRITER_FN NN i "FHN" IS NOT NULL C
3 WRITER_FREELANCER_CK FREELANCER freelancer IN ('V', 'N') C
4 WRITER_LN_NN jAy "LH" IS NOT NULL c
5 WRITER_WRITERID_FK WRITERID (null) P
& WRITER_WRITER_ID_NN WRITERID "WRITERID" I5 NOT NULL C

Practice Time

ENROLLMENT

= What would a join of

STUDENT_ID {PC)(FK) NUMBER(8,0)  NOT NULL

USER_CONSTRAINTS and SECTION_ID (PK)(FK) NUMBER(3,0)  NOT NULL
ENROLL_DATE DATE NOT MULL

USER_CONS_COLUMNS FMNAL_GRADE NUMBER(3,0) NULL
show for the ENROLLMENT CREATED_BY WARCHAR2(30) NOT NULL
table? CREATED DATE DATE NOT MULL
N MODIFED_BY WARCHAR2(30) NOT NULL
MODIFEC_DATE DATE NOT MULL




Object Dependencies

= Some objects are dependent on other objects
o eg: a view depends on and
u» USER_DEPENDENCIES (pg 624)

o describes dependencies between views, procedures, packages,
functions, and triggers owned by the current user

| DESC USER_DEPENDENCIES

FELECT mame, referenced hame,
referenced_type, referenced owmer
FROM USER_DEPENDENCIES
WHERE name = 'ARTICLE_WRITER';

tatement Output X DQuarym x
,E] Gﬂ Ii SOL | AllRows Fetched: 2 in 0 seconds

g name ‘@ REFERENCED_NAME‘ REFERENCED_TVPE‘@ REFEREMCED_OWNER
1 ARTICLE_VRITER ARTICLE TAELE TIROLLEN
2 ARTICLE_VRITER WRITER TABLE TTROLLEN 7

Retrieving an Object’s DDL (i)

= The Data Dictionary contains each object’s definition
= Can use DBMS_METADATA.GET_DDL to extract the SQL
statement that defines the object

SELECT DBMS_METADATA.GET_ DDL ('TABLE', 'RECEIPT', 'TTROLLEN')
FROM DUAL;

SELECT DBMS_METADATA.GET DDL ('SEQUENCE', 'EVENS_SEQ’)
FROM DUAL;

SELECT DBMS_METADATA.GET DDL ('VIEW', 'ARTICLE_WRITER')
FROM DUAL;

Scripting and Reporting

= Changes to database objects will be developed and tested in a
development testbed, then applied to the production schema
= Whatis a script?
o atext file containing SQL statements and SQL*Plus commands

o ensures the same series of DML/DDL statements executed in production
as testbed

= 2 Ways to run a script from SQL Developer
o open the script file and run it B or [F5]
o start command 2 B & N
Run Statement (Ctrl +Enter)
start "s:\cisll9dolscripts\createstudent’”
start genre.sgl
= The default script filename extension is .sql
= What is the default script location?
o Preferences > Database > Worksheet Parameters > Select default path
to look for scripts 1

Common SQL*Plus Commands (g ss0+)

= DESCRIBE = SET VERIFY {ON | OFF}
= comments o controls whether the the Script Output
o singledine -- or REM pane shows substitution variable details
o multi-ine /* %/ = SET FEEDBACK {6 | n | ON | OFF}
= SPOOL filename o displays the row count when a

statement returns at least n rows
= SET ECHO {ON | OFF} o eg:'9 rows selected

o controls whether or not the Script o SET FEEDBACK OFF suppresses the row
Output pane shows commands when count and also suppresses statement
a script executes confirmation messages

= SET DEFINE {& | c | ON | OFF} o eg: Table created'

o controls whether or not SQL
Developer scans commands for « ACCEPT
substitution variables and replaces
them with their values ON changes = UNDEFINE
the value of c back to the default &~ , PAUSE
not the most recently used ¢

o sets the character used to prefix
substitution variables to ¢ 2




SQL*Plus Substitution Variables

= What is a variable?

= In SQL*Plus and SQL Developer, & indicates that what
follows is a substitution variable

= Substitution variables make SQL statements more versatile

= When a substitution variable is embedded in a SQL
statement, SQL Developer substitutes the variable’s value
into the statement, prompting for its value if not
previously created, before sending the statement to Oracle

= Can be created explicitly

o ACCEPT
o DEFINE

= Will be created implicitly if not previously created

Practice Time: Substitution Variables

= Open a new worksheet, then
enter these statements
FEERY 23 A2 & &l | 4.0619998 seconds

--constraints. agl
SET VERIFY ON

SELECT constraint _name, constraint _type, search condition
FROM USER_CONSTRAINTS
WHERE table name = 'sv_table';

Enter Substitution ¥ariable

Y_TABLE:

= Save this script as constraints.sq|
= Run the script

= Note:

[arTICLE

o how substitution variables were resolved
o row count is displayed

e ]I

Cancel

ACCEPT (pg 650+)

ACCEPT variable [NUMBER|CHAR|DATE] [FORMAT format]
[PROMPT text] [HIDE]

= A SQL*Plus command
o regrettably, seems to have limited functionality in SQL Developer

= Defines a variable, its data type, and a prompt message

ACCEPT v_table CHAR PROMPT 'Which table?'
ACCEPT hired DATE FORMAT 'mm/dd/yyyy'
DEFAULT '01/01/2010' PROMPT 'Enter hire date:'
ACCEPT v_length NUMBER PROMPT 'What size?'
ACCEPT pw CHAR PROMPT 'Password' HIDE

= The variable retains its value until exit SQL*Developer or
the variable is explicitly UNDEFINEd

o can refer to the variable throughout the session without getting
prompted for each occurrence

Demo: Substitution Variables

——constraints.sgl

SET VERIFY OFF

SET FEEDEACE OFF

ACCEPFT w_table CHAR PROMFT View constraint details for which tahlez

Prompt Comstraint Details for tahle sv_table:

SELECT constraint name, constraint_type, search_condition
FROM TSER_CON3TRAINTS
WHERE table_name = 'aw tahle':

SELECT COUHT (*) RS "sv_table constraint count is"
FROM USER_CONSTRAINTS
WHERE table_name = '&v_table' ;

SELECT coluwn nawme A5 “gv_table's PRIMARY KEY iz
FROM user_constraints uc, user_cons columns ucc
THERE ucc.constraint_name = uc.constraint_neme
WHD ucc.tahle_neame = UPPER('aw tahle')
WHD constraint_type = 'P':

UNDEFINE w_table
SET VERIFY OH

24




UNDEFINE

= A SQL*Plus command

= Deletes variables that were defined either explicitly
(ACCEPT, DEFINE) or implicitly

UNDEFINE pw

DEFINE

UNDEFINE v_type

Generating Dynamic SQL

= What does all this concatenation produce?

[SELECT

'LLTER

' DISABLE CONSTRAINT '
FROM USER_CONISTRAINTS
WHERE table_nawe =

TAELE ' || table_name ||

'ENROLLMENT'

|| constraint_name || ';'

'ALTERTABLE'| [ TABLE_MAME| |'DISABLECONSTRAINT'| |[CONSTRAIMT _NAME||';"

ALTER
ALTER
ALTER
ALTER
ALTER
ALTER
ALTER
ALTER
ALTER
ALTER

[P R N PR R

=)

TAELE
TAELE
TABLE
TABLE
TAELE
TAELE
TAELE
TABLE
TAELE
TAELE

ENROLLMENT DISABLE CONSTRAINT
ENROLLMENT DISABLE CONSTRAINT
ENROLLMENT DISABLE CONSTRAINT
ENROLLMENT DISABLE CONSTRAINT
ENROLLMENT DISABLE CONSTRAINT
ENROLLMENT DISABLE CONSTRAINT
ENROLLMENT DISABLE CONSTRAINT
ENROLLMENT DISABLE CONSTRAINT
ENROLLMENT DIZABLE CON3TRAINT
ENROLLMENT DISABLE CONSTRAINT

ENF_MODIFIED _DATE_NNULL:
ENF_STUDENT_ID_NNULL:
ENR_ENROLL_DATE_NNULL;
ENR_MODIFIED_EY_NNULL:
ENF_SECTION_ID_NNULL:
ENF_CREATED_EY_NNULL:
ENF_CREATED_DATE_NNULL:
ENF_PK;

ENF_STU_FE;
ENF_SECT_FE:

= Thus we can use SQL to generate SQL

Generate Dynamic SQL

= Place the generated rows to a text file to build a script

-- disable_enrollment.sql

Prompt This
ALTER TABLE
ALTER TABLE
ALTER TABLE
ALTER TABLE
ALTER TABLE
ALTER TABLE
ALTER TABLE
ALTER TABLE
ALTER TABLE
ALTER TABLE

script disables the constraints for table ENROLLMENT

ENROLLMENT
ENROLLMENT
ENROLLMENT
ENROLLMENT
ENROLLMENT
ENROLLMENT
ENROLLMENT
ENROLLMENT
ENROLLMENT
ENROLLMENT

DISABLE
DISABLE
DISABLE
DISABLE
DISABLE
DISABLE
DISABLE
DISABLE
DISABLE
DISABLE

CONSTRAINT
CONSTRAINT
CONSTRAINT
CONSTRAINT
CONSTRAINT
CONSTRAINT
CONSTRAINT
CONSTRAINT
CONSTRAINT
CONSTRAINT

ENR_MODIFIED_DATE_NNULL;

ENR_STUDENT_ID_NNULL;

ENR_ENROLL_DATE_NNULL;
ENR_MODIFIED BY NNULL;

ENR_SECTION_ID_NNULL;
ENR_CREATED_BY_ NNULL;

ENR_CREATED_DATE_NNULL;

ENR_PK;
ENR_STU_FK;
ENR_SECT_FK;




