INF-107 - Minicomputer Operations - Class Seven

Chapter 15 - Relational Database Concepts

Chapter 16 - OS/400 Database:  DB2/400

I. Client / Server Computing

A. Take advantage of the strengths of different computing platforms

1. PC – User Interface

2. AS/400 – Bulletproof Database

B. Networking is the glue which connects clients and servers

C. Distributing the intelligence of an application:

1. Greatly increases the complexity!

a) More skill sets required

2. Greatly decreases the fault tolerance

a) If one piece breaks, the entire application may be down

D. AS/400 Client Access

1. Terminal & print emulation

2. File Download / Upload

3. Open Data Base Connectivity (ODBC)

a) A standard method of accessing files on a server

b) Based on the Structured Query Language (SQL)

4. There are MANY third party tools which provide client / server solutions.

II. Database Management System (DBMS)

A. DBMS is software that manages data

B. Workstation -vs- Server DBMS

1. Workstation based

a) All Database operations are done on client

b) If run on network, all data to be examined must travel on network

c) Often easy to use, but give performance problems in networked solutions!

d) Examples:

(1) Microsoft Access

(2) Dbase II

2. Server Based

a) Request for data are formated on client system, sent to server, processed on server, results ONLY are returned to client.

b) Often more complex, but provide high scalability in networked solutions!

c) Examples:

(1) DB2/400

(2) Microsoft SQL Server

(3) Oracle

On most computers, DBMS is a separate product which is charged separately

C. On the AS/400, DBMS is built into the operating system & microcode

1. No separate charge

2. More secure (remember NSA C2 security for BOTH OS & DBMS!)

3. Performs better

D. Multiple strategies (models) of DBMS have been developed over time

1. Reflect a balance between machine efficiency, ease of use, and suitability of function.

III. Database Models

A. Hierarchical Model

1. 1970’s state of the art for mainframe computing

2. Examples are IMS (under MVS) or DL1 (Under DOS/VSE)

3. Relationships between data items are:

a) Fixed in format

b) Difficult to change

c) Parent / child

d) Can only access the child through the parent

4. Very difficult to retrieve data in unanticipated ways

5. Not in widespread use today

B. Network Model

1. 1976’s state of the art for mainframe & minicomputers

2. Examples are IDMS & TOTAL

3. Relationships are defined in terms of one to one or one to many by pointers buried within the data

4. More flexible, complex, and cumbersome than the hierarchical model

5. Not in widespread use today

C. Relational Model

1. 1980’s & beyond state of the art

2. Most new database managers introduced since 1983 are relational

3. The most simple to manage

4. Data defined as tables (lists)

a) Tables have columns & rows

The Relational Database Model

D. Components

1. Table - a two dimensional arrangement of data (columns & rows)

2. View - an alternative presentation of the underlying data

a) Sorted differently

b) Eliminating unwanted columns

c) Joining multiple tables together

d) Performing functions & arithmetic operations on data

3. Column - a field 

4. Row - a record

E. Fundamentals of the relational model

1. Structured as a collection of tables

2. Specify data by name, not location

3. Allow incremental changes to the database design, such as adding fields, without a major overhaul of the database

4. Must allow “logical views” of the physical data

a) Alternate Sequence

b) Joining multiple databases together

5. Must support “relational algebra” (set theory) for basic query operations

IV. DB2/400

A. Data files

1. Describe data in auxiliary (Disk) storage.

2. Physical files

a) Contain data

(1) Fields - a “piece” of data

(2) Records - a collection of fields

b) Records are fixed format

c) Access methods

(1) Arrival sequence (sequential)

(2) Keyed sequence

Logical Files

d) Do not contain data

(1) Only contain keys to records stored in one (or more) physical files

e) Can be derived from one or multiple physical files

(1) The physical files must exist prior to the creation of the logical files

(2) To delete a physical file, you must first delete all logical files order it

f) Joined Logical Files

(1) Combine fields from two or more physical files

(2) In order to join data, there must be a common field existing in the physical files to be joined

(3) Joined logical files can be used to select fields or records from the underlying physical files

(4) Joined logical files are READ ONLY!

g) Why use logical files?

(1) Select or omit fields from the physical files

(2) Select or omit records based on certain values

(3) Sort the file into another sequence

(4) Simplify applications programs by combining (joining) two or more physical file records into one logical file

B. Device Files

1. Describe data communicated external to the system

2. Devices include:

a) Display devices (terminals)

b) Printer devices

c) Communications Devices

C. Externally defined files

1. Fields in and characteristics of the file are defined at the operating system (database manager) level

2. Key benefits

a) File integrity - one standard definition

b) Programmer productivity - no need to define the file each time

c) Ease file and program maintenance - do not need to change programs if new fields added to the file

3. Data Definition Languages

a) Data Description Specifications (DDS)

(1) Used by MOST AS/400 shops (99%)

(2) Invented by IBM specifically for the AS/400

(3) Entered using the Source Entry Utility (SEU)

b) Structured Query Language (SQL)

(1) A cross platform standard

(2) Invented by IBM initially for mainframes, but has gained wide acceptance among PC users

(3) Can be accessed interactively by the STRSQL command.

c) Interactive Data Definition Utility (IDDU)

(1) Included for compatibility with older systems (System/36)

Internally defined files

4. File is created using the CRTPF command with no DDS included.

5. The member name is the file name

6. The field name is the file name

7. The field length is the record length defined for the file

8. Fields in the file are defined at the program level

9. This is the “old” way to do things

V. DB2/400 database commands

A. Create a File - CRTxxxF, where xxx may include:

1. P – Physical File

2. L – Logical File

3. DSP – Display File

4. PRT – Printer File

5. CMN – Communications File

B. Change a file - CHGxxxF

1. You can change some of a file’s characteristics

2. Different ones for different types of files

C. Delete a File – DLTF

1. Type of file is not necessary – it makes no difference!

2. Once it is deleted, it is GONE!!!!

D. Display File Description – DSPFD

1. Displays aggregate characteristics of file

2. Different printout for each subtype of file

E. Display File Field Description - DSPFFD

1. Displays characteristics of fields in a file

F. Display Data Base relations - DSPDBR

1. Displays logical files which are based on physical files

G. Display Physical File Member

1. Shows the raw data which is in the file

Lab Exercise

H. While doing these exercises, you will be able to answer the questions on the Lab Hand in Sheet.  

I. Display a physical file

1. Use the command DSPFD to look at file SSMMSTP in library JMYERSDATA

2. Use the command DSPFFD to look at file SSMMSTP

3. Use the command DSPPFM to look at the data in file SSMMSTP

4. Use the command DSPDBR on SSMMSTP to determine the logical files tied to the physical file.

J. Display a logical file

1. For each logical file from the previous step, use command DSPFD to look at it’s characteristics

K. Display a display file

1. Use the command DSPFD to look at file SMR211 in library JMYERSDATA

2. Use the command DSPFFD to look at file SMR211 in library JMYERSDATA

L. Write your name on the answer sheet and hand it in before you leave

Lab Hand in Sheet – Class 7

Student Name ______________________________

	Question
	Answer

	
	

	How many members are in file SSMMSTP?
   (DSPFD)
	

	How many records are in file SSMMSTP?
   (DSPFD)
	

	What is the record length of file SSMMSTP?
   (DSPFD)
	

	How many fields are in file SSMMSTP?
   (DSPFD or DSPFFD)
	

	What is the name of the key field in file SSMMSTP?
   (DSPFD)
	

	
	

	How many logical files are built over file SSMMSTP?
   (DSPDBR)
	

	List the names of these logical files?  (DSPDBR)
	

	



	

	For each logical file, list the file name and the 
fields which are keys to the file 
   (DSPFD on each logical file name from above)
	

	





	

	What is the record format name for file SMR211?
    (DSPFD) 
	

	How many fields are in the file:

    - Using the DSPFD command:

    - Using the DSPFFD command:


Why do you think that the numbers are different?


	

	What field name has field usage “BOTH” in the file?
     (DSPFFD)
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