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What are we covering today?

Program vs Data Design

A Program Centric
A Data Centric

| BM6s Moderni zation roadmap
Why Surrogates can help our Cause

Before and after coding of Aour o CUSTMAST t a

A DDS to DDL
A Primary Key and Row Change Timestamp inclusion
A Surrogate coding to eliminate recompiles

Discuss the benefits of reengineering your database

Change i s hardee
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laggard

1. Lagging behind; taking more time than the others in a group.

2. (animal husbandry) Not growing as quickly as the rest of the flock or herd.
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There are three ways to
convert people to a
cause...

By threat of force
By intellectual argument
By inspiration
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Program vs Data Design

Decisions to make are:
A Should you convert your DDS based tables to DDL based tables
A Should you convert your RLA to embedded SQL

Long term goal is to separate programs and data
A For Flexibility
A For Performance

Program Centric = Program does everything

A Files are tied to program by F specs

A RLA not designed to consume mass quantities of data
A Each RLA /O could be up to three disk 1/O operations
A CHAIN, READE, etc.. are IBM i only proprietary skills

Data Centric = Program Arequestso dat a
A Tables can be changed without program recompiles
A SQL based access scales as your size of data grows

A PF = 8K page size, SQL table = 64K page size
A 1BM only enhancing SQL technology in recent and future releases
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Program vs Data Design
Most IBM i Shops Most HLL / OO Shops

Program Centric Data Centric

Arraditional 1/0 based ASQL Based

ASlows Down as # of rows increase ASpeeds up as # of rows increase

A ess Efficient Avery Efficient

A ess Flexible Avery Flexible to Changing Business
ﬁPrograms Determine Access Method of Data MDataBase Determines Access Method
ASingle Layer Architecture of Data

ARow Based Data Access AVulti Layer Architecture

/Set Based Data Access
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Program Centric Design

AProgram Understands Relationships DBMS Does Not

AProgrammer must account for Data Integrity

AProgrammer Determines what Keyed Access Path to chain to

Ao see what Iltems Customer has ordered, program must do 4 chains (12 disk 1/0s)
Aany Change to PF requires recompile of all programs to prevent Level Checks
Aany change to data that is used for chaining requires a change to a key field
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Program Centric Design

Slower Processing

Larger Application (morelines of code)

DBMS resources are not doing much work
Inconsistentresults (businessrulesin each program)

1rowat atime

(Small Pipe) MultFiles opened

P
_—

LL ProgramR |
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Data Centric Design

ADBMS understand relationship. Program does not care.
ABMS accounts for Data Integrity
AOMBS determines how data is accessed. (i.e. what access path)
ATo see what Items Customer has ordered, use CUSTOMER_ITEMS view.
(1 logical 1/0 vs 6 physical I/Os)
Aany Change to PF has no effect on program(s)
Aeys are identity keys. They never change. Change can be done to all data w/o issues.
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Data Centric Design

Faster Processing

Smaller Application{less lines of code)
DBMS resources are doing lots of work for you
Consistent Results (businessrulesin DBMS)

LL Program $

Multrows at atime
(Large Pipe)
Set basedprocessing

DEMS

SQL View

Physical Data
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Task 0

Projects

Milestones
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Moderni zation roadmap
i
I
Scope I . .
. I Database Reengineering
an
0
¢ I ] |
Acquire : Creationof (| Creation of Creation of |!| Creation of Decoupling Il Activation
Skills, !l Logical |j| saLDDL SQLViews || View ofData || of
Knowledge | §| Data Model | Tables I| Service Access || Referential
and Tools i I Program fromHLL || Integrity
Tools i ! | | Ry
g 1
I | I
g I | I
i I | I
0 | i I
i | 1
[ : - — — |
[ | ———— | e |
: | v :
I :
B I Iterative Pnocess [
B : I i
i , | |
*: 5\3: b . & :
Phase 0 : Phase 1 : Phase 2 : Phase 3
______ T I ISRy S S (S
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| BM’"s Modernization roadmap

The DB2 for i system catalogs provide the answers to the
following questions:

—Which files are in use?

—Which files are core files? Work files?

—Which files are DDS files?

—What are the relationships between core files?

127 DB27 for i Catalogs

DB Por + cotslog vews
COOC 200 JDEC™ Coua bag varws
ANS 202 150 aatlog Vviews
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| BM”s Moderni zati on roadmap

The following core items must be present in the current physical data
model:
—All database objects are defined using SQL DDL.
—All base tables (physical files) have a unique key
—Parent or master tables have a primary key
—Dependent files have foreign key consfraints
—All primary key fields are named the same across tables
—Columns (fields) are defined appropriately (i.e. date and time data is
defined as date or time types, long text fields are defined as varchar,
etc.)
—There is a minimal use of work files
— Properly normalized database structures (3NF)
» A non-primary key field is not duplicated



| BM" s
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Moder ni z

ati on

roadmap

~.

Logical Data
Model ke

Add Core
Fundamental

— Logi-caTD_ata

<« | Transform

Reverse
Engineer
DDS

=~ = Physical Data

Model

Generate
DDL

ltems Model
N
|
|
Model I
Y
New Physical = =2
Automated Data Model
tools highly

recommended
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Why Surrogates can help our Cause

surrogate

1. A substitute (usually of a person, position or role).
2. A person or animal that acts as a substitute for the social or pastoral role of another, such as
a surrogate mother.

cause

1. The source of, or reason for, and event or action; that which produces or effects a result.
2. A goal, aim or principle, especially one which transcends purely selfish ends.

Our cause is how to convert our DDS based database to SQL DDL based and implement
those changes without having to recompile all of our programs and not break it all!!

Using the IBM suggested surrogate roadmap will help us get our DDS to DDL. Then we
can begin to modify our unique keys, primary keys, constraints, column data types,
normalized database structures, etce
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Before and after

How we can go from this CUSTMAST PF file

coding of

To this CUSTMASTSQL SQL table




Bef or e

Our existing CUSTMAST PF
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and

L+ CUITHALST CUITOMER HMASTER PF

F CUSTHAITEC
CITHASHNTH
C3THARFNH
CITHASLIHE
C3THASADE
CITHASCTY
C3THASST
C3THASZIFP
C3ITHASZIFP4

E CSTHASITH

T S S S S S

83
304
304
304
504

24

54

44

after codil

N IQUE

COLHDG (' CUSTOMER NUMEEER!')
COLHDG (' FIEST INALME')
COLHDG ('LAST MAME')
COLHDG (' ADDEES3" )
COLHDG (' CITY')

COLHDG ('3TLTE')
COLHDG (' ZIFP"')
COLHDG (' ZIP+4')

Our existing CUSTMASTL1 LF

A+ CUSITHMAST CUITOMER MASTER LF 1

A R CUSTHASTEC
L E CSTHASLNHM
il E CSTHASFNHM

PFILE (CT3THMAST)

Our existing CUSTMASTL2 LF

A+ CUITHMAST CUITOMER MASTEER LF =
il F CUSTHAITEC

A E C3THAZZIP

FFILE (CU3THAST)

ng

of

[

CcCu



Bef or e

and

after

codi

Our existing CUSTMAST PF design from SYSCOLUMNS

SYSTEM _TABLE MAME COLUMM_MNAME SYSTER COLUMMN_MAME ORDIMNAL_POSITION DATA TYPE LENGTH MUMERIC SCALE COLUMM_TEXT

TABLE_MAME
CUSTMAST
CUSTMAST
CUSTMAST
CUSTMAST
CUSTMAST
CUSTMAST
CUSTMAST
CUSTMAST
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTMASTLZ
CUSTMASTLZ
CUSTMASTLZ
CUSTMASTLZ
CUSTMASTLZ
CUSTMASTLZ

CUSTIMASTLZ
CLSTRAASTL?

CUSTMAST
CUSTMAST
CUSTMAST
CUSTMAST
CUSTMAST
CUSTMAST
CUSTMAST
CUSTMAST
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTMASTLL
CUSTIMASTLZ
CUSTMASTLZ
CUSTMASTLZ
CUSTIMASTLZ
CUSTMASTLZ
CUSTMASTLZ

CUSTMASTL2
CISTRAST

CHTIASHUM
CHTIASFINIA
CETIASLIMM
CHTMASADR
CHTMASCTY
CETMASST
CHTMASAP
CETMASAPA
CHTIASHUIM
CHTIASFINI
CETILSLIMM
CITMASADR
CHTMASCTY
CETMASST
CITMASAP
CITMASAPA
CETILSTHUIM
CHTMASFINIM
CHTIASLIMM
CETMASADR
CHTMASCTY
CHTMASST

CITMASAP
CEThAASTZIRA

CHTRMASH UM
CSTRASFMM
CSTRIASLIMM
CSTMASADR
CSTMASCTY
CSTMASSET
CITMASZIP
CETMASAIPA

COTRASH UM

CITMASFRMIM
CSTMASLIM
CITMASADR
CITMASCTY
CSTMASST
CITMASEIP
CITMASZIP4
CSTMASH UM
CHTMASFMIM
CSTMASLIM
CSTMASADR
CHTMASCTY
CSTMASST

CITMASEIP
CEThAASTIPA

1 MUMERIC
2 CHAR
3 CHAR
4 CHAR
3 CHAR
& CHAR
T CHAR
8 CHaR
1 MURERIC
2 CHAR
3 CHAR
4 CHAR
3 CHAR
& CHAR
T CHAR
8 CHAR
1 MUMERIC
2 CHAR
3 CHAR
4 CHAR
3 CHAR
6 CHAR

T CHAR
8 rHAR

Get Off Laggard Files on IBM i

g
30
E]l]
30
30

2

a

4

g
30
30
30
30

2

3

4

g
30
30
E]l]
al

2

3
il

0 CUSTOMER MURBER
FIRST MNAME
LAST MAME
ADDRESS
CITY
STATE
ZIP
ZIP+4

0 CUSTOMER MURMBER
FIRST M&ME
LAST MAME
ADDRESS
CITY
STATE
ZIP
ZIP+4

0 CUSTOMER MUMBER
FIRST M&ME
LAST MAME
ADDRESS
CITY
STATE

ZIP
ZIP+4

" CU

COLUMMN_HEADIMG
CUSTOMER MUMBER
FIRST MAME

LAST MAME
ADORESS

CITY

STATE

ZIF

ZIP+4

CUSTOMER MUMBER
FIRST MAME

LAST MAME
ADORESS

CITY

STATE

ZIF

ZIP+4

CUSTOMER MUNMBER
FIRST MANE

LAST MAME
ADDRESS

CITY

STATE

ZIP
ZIP+d
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and

after

coding

Our desired CUSTMASTSQL table and column long names

SYSTER COLUMM_MAME ORDIMAL POSITION DATA TYPE LEMGTH NUMERIC SCALE COLUMMN_TEXT

TABLE_MAME
Customer_Master
Customer_Master
Customer Master
Customer Master
Customer_Master
Customer_Master
Customer Master
Customer Master
CUSTRIASTLL
CUSTRIASTLL
CUSTMASTLL
CUSTMASTLL
CUSTRIASTLL
CUSTMASTLL
CUSTMASTLL
CUSTRIASTLL
CUSTRIASTLZ
CUSTMASTLZ
CUSTMASTL2
CUSTRIASTLZ
CUSTRASTLZ
CUSTMASTLZ

CUSTIMASTLZ
CLSTRASTL?

SYSTEM TABLE MAME COLUNMN_MNAME

CUSTRAST
CUSTRAST
CUSTMAST
CUSTMAST
CUSTRAST
CUSTRAST
CUSTRAST
CUSTRAST
CUSTRASTLL
CUSTMWASTLL
CUSTRASTLL
CUSTRASTLL
CUSTRASTLL
CUSTRMASTLL
CUSTRASTLL
CUSTRASTLL
CUSTRASTLZ
CUSTRASTLZ
CUSTRASTL2
CUSTRASTL2
CUSTMWASTLZ
CUSTRASTL2

CUSTMWASTLZ
CHSTRASTL?

Customer_Number
Customer_First Mame
Customer_Last_Name
Customer_Address
Customer_City
Customer_State
Customer ZipCode
Customer ZipeCoded
Custamer_Mumber
Customer First Name
Customer_Last_Name
Customer_address
Customer_City
Customer State
Customer ZipCode
Customer_ZipcCoded
Customer_Number
Customer First Name
Customer_Last_Name
Customer_address
Customer City
Customer State
Customer ZipCode

Cuctnmer FineCnded

CETRAASMLUIR
CETRAASFNM
CETRAASLAM
C5TMASADR
CETMASCTY
CSTMASST
C5TMASZIP
CETMASAIPA

CETRAASMLUIM

CETMASFIM
CETRAASLAM
C5TrASADR
CETMASCTY
CETMASST
C5TMASZIP
CETMASZIPA
CETRAASMLUIN
CETRASFNM
CETRAASLMM
CETRASA0R
CETMASCTY
CETMASST

CSTMASZIR
CEThAASZIPA

1 MUMERIC
2 CHAR
3 CHAR
4 CHAR
3 CHAR
& CHAR
7 CHAR
8 CHAR
1 MUMERIC
2 CH&R
3 CHAR
4 CHAR
3 CHAR
& CHAR
7 CHAR
8 CHAR
1 MURMERIC
2 CHAR
3 CHAR
4 CHAR
3 CH&R
& CHAR

7 CHAR
B rHAR

g
30
0
30
al

2

3

4

g
0
30
0
3l

2

3

4

]
0
0
30
a0

2

a
a

of

our

0 CUSTOMER MUMBER
FIRST MAME
L&ST MAME
ADDRESS
CITY
STATE
ZIF
ZIP+4

0 CUSTOMER MUMBER
FIRST MANE
LAST MAME
ADDORESS
CITY
STATE
ZIF
ZIP+4

0 CUSTOMER MUMBER
FIRST MAME
LAST MAME
AODRESS
CITY
STATE

ZF
7P+

" CU

COLUMMN_HEADING
CUSTOMER NURBER
FIRST MAME

LAST MAME
ADDRESS

CITY

STATE

ZIP

ZIP+4

CUSTOMER NUKBER
FIRST MANE

LAST MAME
ADDORESS

CITY

STATE

ZIP

ZIP+4

CUSTOMER NURBER
FIRST MAME

LAST MAME
ADORESS

CITY

STATE

ZIP
ZIP+d



B

ef or e

and
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Our new CUSTMASTSQ DDL

CREATE TABLE CUITHAITSO(

CUITHASTIO PE

]

FOR CU3ITHA3ITPE INTEGER

after

GENERATED ALWAY¥S A3 IDENTITY
[start with 1
INCEEMENT EBY 1
NO MINWVALLUE
NO MAXWALLUE

CYCLE
CACHE 20O
No ORDER) ,
Customer MNumber
NUMERIC (5,0) NOT
Customer First Name
CHAE. (30) CC3ID 37 NOT
Customer Last Name
CHAE. (30) CC3ID 37 NOT
Customer Address
CHAE. (30) CC3ID 37 NOT
Customer City
CHAE (50) CC3ID 37 NOT
Customer State
CHAR (2] CC3ID 37 NOT
Customer ZipCode
CHAR (5] CC3ID 37 NOT
Customer ZipeCoded
CHAR (4] CC3ID 37 NOT

ROW_CHANGE TIMESTAMP FOR CHANGE T3
FOR EACH ROW CON TFPDATE AS ROW
CHANGE TIMESTAMP MNOT NULL

RCDFMT CUITHAITRC

NTLL

NTLL

NTLL

NTLL

NTLL

NTLL

NTLL

NTLL

DEFAULT

DEFAULT

DEFAULT

DEFAULT

DEFAULT

DEFAULT

DEFAULT

DEFAULT

TIMESTAMP

codi

FOR
FOR
FOR
FOR
FOR
FOR
FOR

FOR

ng

C3ITHMASHTH
C3THMASFINH
C3THMASLINH
C3THMASADER
C3ITHMASCTY
C3ITHMASST

C3ITHMASZIP

C3THMASZIFP4

of

[

CcCu
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Our new CUSTMASTSQ DDL
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and

after

codi

ng

REMAME TAEBELE CU3ITMASTIQ TO CUSTOMER MASTER FOR 3YSTEM NAME CUSTHASTSOQ!;

ALTER TAEBLE CUITMASTIO

ADD COMSTRATINT PE _CUITMAITISO
PEIMARY EKEEY (CUITMASTIQ FE):

LABEL <N TAELE CUSITHMAZTIO IS 'CUITMAST - Customer Master FPF';

LABEL CN COLUMMN CU3ITHMAITIO(

CUITHASTIO PE Is

'Tnicue

CSTHASNUHM Iz
'CU3TOMER NUMEER
CSTHASFINHM Iz
'FIRST MNALME
C3THASLINHM Iz
'LA3T MNAME
CSTHASADER Iz
'ADDEESS

CETHASCTY Iz
'CITY

C3THASZT Iz
'3TATE

CITHASZIP Iz
'ZIF

C3THASZIP4 Iz
'ZIP+4

CHALNGE T3 Iz
'Row

1:

Eevy

Change

Identifier

Timestamp

of

[

CcCu
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and af¢ter

Our new CUSTMASTSQ DDL
LABEL ON COLUMY CU3ITHASTIQ(
CUSTHASTSQ PE TEZT I3
'Tnique Key Identifier',

CITHASNUN
CITHASFNN
CITHASLNN
CITHAIADR
CITHASCTY
CITHASAT

CITHAIZIF
CITHASZIP4
CHINGE T3

TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT

I3
I3
15
15
I3
I3
15
15
I3

' CUSTOMER NUMEBER
'FIRST NANE
'LAAT NANE

' LDDRESS

'CITY

'STATE

'Z1IF

'IIP+4

'Row Change Tiwestamp'

I

codi

ng

of

O u

[

CcCu
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Before and after coding of
Our new CUSTMASTSQ Indexes

CREALTE UNIQUE INDEX CUSTMASTIO
ON CUSTHMASTSO

{ CSTHASNUH | :

LAEEL CN INDEX CUSTMASTIO

IS5 'CUaTMLAST - Customer Master PF '
COMMENMT O INDEX CUITMASTIO
I3 'CUaITHLAZT — Customer Master PF -

CEELTE INDEX CU3ITHMAITI1
O CUSTHMASTIO

C3THASLINM,

C3ITHASFIM)

LABEL ON TINDEXE CUSTHMASTI1

I '"CUSTHMAST — Customer Master LF1 ':
COMMERT O INDEX CUITMAZTIL
IS 'CUaTMLST - Customer Master LF1 '

CEELTE INDEXE CUITMARTIZ
O CUSITHLITIOL
CSTMASZIFR) ;
LAEBEL ON INDEX CUSTHMAZTIZ
IZ 'CU3ITHMAST - Customer Master LFZ2 -
COMMENT OF INDEX CUSTMASTIZ
IZ 'CU3ITHMAST - Customer Master LFZ2 '



Bef or e
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and

after

coding

Our original CUSTMAST PF converted to the surrogate LF
L* CUSTMAST CUSTOMER MASTER FF

e N S

E CUSTMASTRC
CATHMASNTH
C3TMASFNN
C3TMASLNN
CATMASADE
CATMASCTY
C3TMASET
CATMASZIP
CATMASZIP4G

E C3THASNTH

83
304
a0
304
S04

b

Sh

qh

a

TN IQUE

PFILE (CUSTMASTSQ)
COLHDG (' CUSTOMER NUMEER')
COLHDG (' FIRST NAME')
COLHDG('LAST MAME')
COLHDG (' ADDRESS' )
COLHDG (' CITY')
COLHDG (' 3TATE" )
COLHDG('ZIP')
COLHDG (' ZIP+4')

of

[

CcCu
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Before and after coding

Our new CUSTMASTSQL LFs
A% CTUSTHAST CUSTCMER MASTER LF 1

i R COSTHASTRC FFILE (CUSTHASITIQ)
i FORMAT (CUSTHLST)
A K CoTHASLINY
A K CoTHASFINN

A* CUSTHAST CUSTOMER MASTER LF Z

A B CUSTHASTRC PFILE [CUSTMASTAENQ)
A FORMAT [CTT3THAST)
A K CATHASZIP

of

O u

[

CcCu
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Before and after coding of
Our new CUSTMAST View

CRELTE WIETW CUO3ITHLITWO L3
SELECT Customer Numbher,
Customer First Naooe,
Customer Last Nagne,
Customer Address,
Customer CIity,

Customer State,

Customer ZipCode,
Customer ZipocCoded

FROM CUOSTHMASTIO

-
-

[

CcCu
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Before and after coding of “our”™ CU

What we di de. .

1. Create new SQL table from old PF to new DDL

Added primary key and row change timestamp columns

Added Long Column and Table Names so we <cal
Created an SQL Index for our original PF and each related LF

Change the original PF to an LF and pointed the PFILE to our new SQL table

Change our related LFs to point to the new SQL table

Change our related LFs to add the keyword FORMAT to point to the new CUSTMAST LF
Create new View over SQL table that is based on original columns in table

©ONOOThWDN

Compil ation seqgquenceé.

1. SQL Table

2. SQL View(s)

3. SQL Index(es)

4. LF that is the surrogate (Old PF changed to be LF)
5. LF(s) that are not the surrogate
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Before and after coding of our

What we gained?©@g.

1. Since the keys of our LFs are the same as our new Indexes we gained Index
Support, meaning, the access paths are shared allowing the system to work less

2. Index access paths are easier to maintain than LF access paths

3. Our LFs now use the 64K page size vs 8K as the LFs are built AFTER the
Indexes and share the new access path size

4. New IDENTITY column as our PK which does not affect the Format Level ID

5. Row Change Timestamp

What we | oseé.

1. This does not work for multimember files

2. This does not work on JOIN LFs (change them to point to the new SQL table to
gain the new access paths)

CcCu
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Discuss the benefits of reengineering our Database

Too Joo T To To Too T I

Tiime [wac)

We gained Flexibility to adapt to our always change business needs

We gained Performance to be able to scale our data

We have positioned ourselves to be able to begin to separate our programs from our data
We gained capability to change our tables without having to recompile our programs

We can begin to drive more work down to our DBMS

We can begin to move our Business Rules to our database

We can add rules (Constraints, Foreign Keys, etcé )

We can take advantage of SQL only capabilities

25

=a Traditional 1O does not
scale as volumes
increase

(|

1 1 O+ 1 O-OH0 1 OO0

SO set based access remains
flat as growth occurs

Murmilbser of Rowe =

23 2000 1B Corpoarat kon.
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Change Is hard...


https://www.youtube.com/watch?v=pQHX-SjgQvQ

THINK

An exploration into making the world work better




