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About Researcher

Name : Mohamed Anis M. Abdel-Halim

Education : B.Sc. of computer engineering 1990.
Current Job : Senior DBA at Alpha Misr Information Systems, Cairo-Egypt.

Phone : 012-1843344

Email : 200mohamed@gmail.com
About the research

This research is one from many researches cover many areas of computer science and other sciences.

Idea of Research
Changing the current way of database working by creating a repository for sql statements Inside the database and will recorded inside this repository all sql statements of specific application (group of forms and reports) and this statements repository will loaded into database server memory at database startup and during running any form or report and 
Due to all statements of this form or report already loaded in database server memory this 
Mean database server will cancel all steps of parse phase (Check statement syntax, Check
Statement semantics, check privileges, determines execution plan and etc) and many other advantages.
Database Server Components
This diagram explains simply how database work:
1- Client open form/report using the web browser.
2- Application server sends sql statement of this form/report to the database server.
3- DB server retrieves the required data by accessing database data files.
4- DB server sends the retrieved data to the application server then to the client.
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SQL Statement Processing Phases


(1)Parse phase:
 When application issues SQL statement, the application makes parse call to the Oracle database. 
 During parse call, the Oracle database makes the following tasks:
	1- Searches for the statement in shared pool , If not then :

	2- Oracle generates parsed representation of the statement

	3- Allocate shared SQL area in library cache to store parsed representation

	4- Check statement syntax

	5- Check statement semantics and semantic validity

	6- Check privileges : Determine if process issuing the statement has privileges to run it

	7- Merges view definitions and subqueries

	8- Determines execution plan


- Parse calls and parsing are expensive relative to execution.

- Parse calls and parsing are most resource intensive.  
(2) Bind phase:
-  Checks the statement for bind variables
-  Assigns or reassigns a value to the bind variable
(3) Execute phase: 
-  Executes the SQL statement
-  Performs necessary I/O 

-  Performs necessary sorts 
(4) Fetch phase:
-  Retrieves rows for a query and return to the user
-  Sorts for queries when needed
Statements Repository Components







   Repository schema: it a separate schema will contain all statements repository tables.
Repository Creator

    To explain idea of “Repository Creator Program” I suppose case:
  - Database server installed on it: 

  



- Windows 2003 – 64 bit. 




- Oracle database 10g. 
  - 2 application servers installed on each of them:
- Windows 2003 – 64 bit.




- Oracle application server 10g.




- Application (forms, reports) created by oracle developer suite 10g.








      How repository creator will work:
       Database server should have the way that makes the repository creator program capable to force the application 
        Server to open in silent mode all forms and reports of specific application and send all sql statements which 
        Inside these forms and reports to database server without the actual running of these statements.

  Forms:
	Repository
	Form_name
	Dir
	F_no (generated no.)
	Generated_at

	my_erp
	gl.fmx
	d:\app\gl
	77
	1/2/2007 : 9-10-15

	my_erp
	sales.fmx
	d:\app\sales
	78
	1/2/2007 : 9-10-15

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

	my_hr
	hr.fmx
	d:\hr
	88
	1/2/2007 : 9-10-15

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


                 Primary key: (Repository + Form_name + Dir) 

               Forms_Reository: 

	F_no
	Statement
	Parsed_Form
	Hash

	77
	Select * from gl      where c1 =:b1;
	Binary Code
	12345

	78
	Select * from sales where c2 =:b2;
	Binary Code
	23456

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


                 Primary key: (F_no + Hash)
              Forms_Exec_Plan:
	F_no
	Hash
	schema
	Exec_Plan
	Depend_on_tab 
	Depend_on_Index
	Must_Regenerate
	Reason

	77
	12345
	Scott
	-----
	gl
	gl_idx 
	Yes
	1

	77
	12345
	gl
	-----
	gl
	gl_idx    : gl_idx_2
	Yes
	2

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


   Primary key: (F_no + Hash + schema)

 Sample of Reasons which will force db server to regenerate the execution plan: 
	Reason No
	Reason 
	Why execution plan should regenerate

	1
	New index created 
	so new exec plan should generate for the statement which 
will use this new index 

	2
	Index droped          
	Accessing this index was part from current 
exec plan so new exec plan should generate 

	3
	Index Analyzed      
	it was not analyzed before so the exec plan will change

	
	Table Analyzed
	it was not analyzed before so the exec plan will change

	4
	analyze schema
	it was not analyzed before so the exec plan will change 
for many statements inside the repository

	….
	….
	



Reports:

	Repository
	Report_name
	Dir
	Rep_no   (generated no.)
	Generated_at 

	my_erp
	gl.rep 
	d:\app\gl
	17
	1/2/2007 : 9-10-15

	my_erp
	sales.rep
	d:\app\sales
	18
	1/2/2007 : 9-10-15

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

	my_hr
	hr.rep 
	d:\hr
	54
	1/2/2007 : 9-10-15

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


              Primary key: (Repository + Report_name + Dir) 

            Reports_repository:
	Rep_no   
	Statement
	Parsed_Form
	Hash

	17
	Select * from gl      where c1 =:b1;
	Binary Code
	12345

	18
	Select * from sales where c2 =:b2;
	Binary Code
	23456

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


              Primary key: (Rep_no + Hash)
            Reports _Exec_Plan:

	Rep_no   
	Hash
	schema
	Exec_Plan
	Depend_on_Tab
	Depend_on_Index
	Must_Regenerate
	Reason

	17
	12345
	Scott
	--------
	gl
	gl_idx 
	Yes
	1

	17
	12345
	gl
	--------
	gl
	gl_idx    : gl_idx_2
	Yes
	2

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


Primary key: (Rep_no + Hash + schema)

Repository Loader Process
  Current Technique:

     With Statements Repository Technique:

                             



 
      At DB Startup

    Repository Loader
        Load statements repository 
                   To memory

Execution plan example:

  Select    last_name, dept_name from emp, dept 

  Where  emp.dept_id = dept.dept_id

	id
	operation
	name
	rows
	bytes
	Cost (%cpu)

	0
	Select statement
	
	
	
	6

	1
	     Merge join
	
	106
	2800
	6

	2
	           Table access by index rowid
	dept
	27
	430
	2

	3
	                   Index full scan
	Dept_id_pk
	27
	
	1

	4
	           Sort join
	
	107
	1170
	4

	5
	                   Table access full
	emp
	107
	1170
	3


Repository Updater Process

This process will watch all commands those will affect on the execution plan of any statement recorded inside the statements repository.

After this command the repository updater process will update statements repository flag
“must_regenerate = yes” on database and also on memory.

When any report or form sends sql statement to the database server and this statement with flag “must_regenerate = yes” ( then database server will generate the new execution plan and also will

Save the new execution plan inside statements repository and will update the flag “must_regenerate = no”.
    Sample of Reasons which will force repository updater process to update “must_regenerate” flag:

	Reason No
	Reason 
	Why execution plan should regenerate

	1
	New index created 
	so new exec plan must generate

	2
	Index droped          
	Accessing this index was part from current exec plan so it should changed

	3
	Index Analyzed      
	it was not analyzed before so the exec plan will change

	
	Table Analyzed
	it was not analyzed before so the exec plan will change

	4
	analyze schema
	it was not analyzed before so the exec plan will change for

many statements inside the repository

	….
	….
	


Main Advantages
1- Processing Query :

   Because all statements of application forms and reports already recorded inside statements repository 

   Tables and loaded into memory during database startup so when oracle searches for the statement in   

   Memory during running of any report or form oracle will find it so no need for all parses steps.
	
	Current
	With Statements Repository

No need for current steps where:

	1
	Generates parsed representation of the statement
	parsed representation of the statement already in memory 

	2
	Allocate shared SQL area in library cache to store parsed representation
	parsed representation of the statement already in memory 

	3
	Check statement syntax
	statement already in memory compiled and validated

	4
	Check statement semantics and semantic validity
	statement already in memory compiled and validated

	5
	Check privileges
	Schema column already determined which schema’s

Can accessed by this statement 

	6
	Merges view definitions and subqueries
	statement merged and already in memory 

	7
	Determines execution plan
	execution plan of the statement already in memory


2- Recommended Indexes :

	 Current
	With Statements Repository

	recommended indexes can create for only one

statement at a time
	recommended indexes script will create in one time

for all applications statements  (reports and forms ) 

by accessing  “Reports_repository” ,”Forms_repository”  


3- SQL Statement Advisor :
	Current
	With Statements Repository

	We can enhance one statement at a time

	We can enhance all applications statements  at one time
by accessing  “Reports_repository” ,”Forms_repository”  


New Requirements
1- More RAM required:
Memory area reserved to sql statements should be > size of statements repository tables
2- More HD space required:

More space should add to database for statements repository tables.
3- New tasks will add to DB server: 
	New Task
	New Tool

	Creation of statements repository 
	Repository Creator 

	Loading statements repository to memory at db startup
	Repository Loader 

	Update  statements repository
	Repository Updater


References:

· Oracle Database 10g Administration workshop II (ch : 8)
· Oracle Database 10g SQL Tuning (ch : 1)
· Oracle 8 Performance Tuning (ch : 7)
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[2] Database Components
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Repository Creator Program
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Process





Repository Updater 


Process





Memory of DB server


(Library cache contents)





These statements loaded into memory at DB startup and before running any report or form





Statement Text�
Parsed code�
Hash 


value�
Execution 


plan�
schema�
Must Regenerate�
�
Select * from gl where c1 =:b1;�
Binary Code�
12345�
Exec steps�
gl�
Yes�
�
Select * from gl where c1 =:b1;�
Binary Code�
12345�
Exec steps�
scott�
No�
�
�
�
�
�
�
�
�
----�
----�
----�
----�
----�
----�
�






Memory of DB server


(Library cache contents)


These statements send from users to DB memory during work hours





Statement Text�
Parsed code�
Hash


 value�
Execution plan�
�
Select * from gl      where c1 =:b1;�
Binary Code�
12345�
Exec steps�
�
Select * from sales where c2 =:b2; �
Binary Code�
23456�
Exec steps�
�
�
�
�
�
�
----�
----�
----�
----�
�
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