Introduction to IBM i

Creating Data Physical Files
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Objectives

Explain EBCDIC
Describe Hexadecimal representation

Explain the different methods of
numeric data storage

Explain the difference between logical
and physical organization

Introduce the tools available for data
definition

Use DDS to define data



Physical Storage

= Bit-holdsaOoral

= Nibble - four bits

= Byte - eight bits or two nibbles
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Hexadecimal

= Represents each nibble with a single
hexadecimal character

Nibble Value Hex Character
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111
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Character Representation

« EBCDIC - midrange and mainframe

= ASCII - microcomputers

= Represent a character with 1 byte
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EBCDIC

1100 0001

1100 0010

1100 0011
etc.

TN
Ow >

Or in HEX

A
B
C

Cl
C2
C3

etc.



Numeric Representation

=« Zoned Decimal

=« Packed Decimal

= Binary
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Zoned Decimal

Uses 1 byte for each digit
First nibble setto 1111 or F

Second nibble contains the digit
value In binary

Negative numbers denoted by a
1101 or D in the second to last
nibble
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Packed Decimal

Uses 1 nibble for each digit

Each nibble contains the digit value
In binary

The last nibble denotes the sign of
the number:
¢ Negative numbers have a 1101 or D

¢ Positive numbers have a 1111 or F



Binary

= Positive numbers stored in “straight”
binary

= Negative numbers stored in two’s
compliment

10
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Binary, Zoned & Packed

Hex Binary Zoned Packed Decimal

1 0001 F1 1F 1
2 0010 F2 2F 2
3 0011 F3 3F 3
4 0100 F4 4F 4
S 0101 F5 oF S
6 0110 F6 6F 6
I 0111 F7 F I
8 1000 F8 8F 8
9 1001 FO 9F 9
A 1010 F1FO 10F 10
B 1011 F1F1 11F 11
C 1100 F1F2 12F 12
D 1101 F1F3 13F 13
E 1110 F1F4 14F 14
F 1111 F1F5 15F 15

Copyright 2009 by Janson Industries



Binary
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Packed

Comparison

Space

Zone

Best
Medium

worst

Readability

worst
Best

Medium



IBM i Field Space Allocation

Number of Number of Bytes Number of Bytes
Digits Binary Packed Decimal

O OO0 NJO OB~ W -
BB PP BEDDPDDPDPDDDODO
O o1 &P~ owmdDdDDPDO -
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Physical vs. Logical Organization

Physical
¢ bit, nibble, byte
¢ disk, track, byte offset

Logical
¢ field, record, file
¢ library, object, member

¢ key, access path
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DSPPFM

Display physical file member
Gives a physical view of the data

Initially shows the EBCDIC
translation of the stored data

F10, F11 will display the
hexadecimal representation of
each EBCDIC character

15



DSPPFM

Display Physical File Member

CHARDATA Library
CHARDATA Record .
Column .

R B T S .

*kkkk*x END OF DATA ***kx%

F3=Exit Fl2=Cancel F19=Left F20=Right F24=More keys

YOURLIBXX
1
1

Bottom
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DSPPFM

Display Physical File Member

C e e CHARDATA Library . . . . : YOURLIBXX
CHARDATA Record . . . . . : 1
Column . . . . . : 1

. ... .+ 0.2 [olPRR R R
40 F1F2F340 5C405D40 7C404040 *ABC abc 123 * ) @ *
0 F7F8F940 7A406140 7E404040 *XYZ xyz 789 : / =

F10 displays the hexadecimal representations
of the EBCDIC characters to the left of each record

*kkk** END OF DATA ***x*xkx

Bottom
F3=Exit Fl2=Cancel F19=Left F20=Right F24=More keys
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DSPPFM

Display Physical File Member

CHARDATA Library . . . . : YOURLIBXX
CHARDATA Record . . . . . : 1
Column . . . . . : 1

R ITC I DR S .

7444444444444444444444444444444444
000000000000000000000000000000000

XYZ xyz 789 : / =
EEE4AAAAFFFA474647444444444444444444444444444444444
7890789078902A010E000000000000000000000000000000000

*kkkk*x*k END OF DATA ****x%

F11 positions the 2 hexadecimal characters
beneath each of the EBCDIC characters

Bottom
F3=Exit F1l2=Cancel F19=Left F20=Right F24=More keys
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{0 Remote System Explorer - IBM Rational Developer. for System i
File Edit Mavigate Search Project Run  Window Help

5~ %‘F' Q- %' B ST = ﬁlERetheSyste...l »
I:IE I:IE D;OEE I:IE

You can also display data in RDi

TS IS TR TR, T pr=ad
Bl INVDATA.*File.pf-dta

| ITBATCAR. *file.IF
=I5 1TEM. *file. pF-dta

e |

65 [TEMDSPR *led o1 C '
E! ITEMO00O1 *file. | - rename. ..
e Ly
.| LARGE. *Ffile.If
T LARGEFILE. *file.| ¢+ Move...
) LoAD. *fileF | ¥ Delete...
Eln NA”TES_T'*F"E'DF R Show in Table
B MEW . *file. dspf o ]
6] pAYDSPF. *file. ds B Find string...
5 PAYTEST *file.pf,  23VE..
'El QQRVOUT.*F“E.F Reskore..,
| ROSTER. *file. IF User fctions ¢
*| ROSTERJIOIN, *i

[+

BB -

Properties(k)
6] SHIP, *file. dspf :
[El STUDENT *file.pf-dta v
L4 >
E Properties 52 Remote Scratchpad = O
OEEN
PSS Value Remote Systemn Details | Tasks | Commands Log | Source Prom ata Table &3 Error List & q-;;.c" - ¥ =0
Attribut DTA
Nar:e"' " e Arizona: YOURL B TTEM{ITEM)
L My
Mumber of childrer 0 "—Q L L
Source YOLRLIBX/TTEM éééééé ‘é‘i{'j?Ewa"'Fﬁ LK
[=]
Status Ok 444444 CHOCOLATE MILK
Text BEEEEE 1% LOWFAT MILK
Type MER. 630853 SKIM MILK
W
=

Shows remote object properties




¥ System i Navigator

Fil=  Edit

& B

Yiew Help

X @HE

2 minutes ald

| Environment: My Connections

][] [ [ [

g Configuration and Service
Metwork,
5] Integrated Server Administration
B Security
@™ Users and Groups
% Databases

B raoroood

Tables  Database: D105093d Schema: YOURLIER:
SOL Mame Partitioned | Owner Last Changed Short Mame Text
B8] "Copy of ITEM" Mo USFL1ADOOL 6/26/05 1:13:40 PM ITEMOODOO1
| EEE] "Copy of STUDENT" Mo UsFL1ADDO1 717108 11:02:50 AM STUDEOOOO1
EEeaTcH Mo USFL1ADOO1 71108 2:45:24 AM EATCH
EcarToN Mo USFL1ADOO1 7/1/08 11:03:53 AM CARTON

Navigator can show data also but
has a lot of other data capabilities

.02 Fil 1% LOWFAT MILK
o File
Bac 44444 CHOCOLATE MILK
& Appifls Z2iZa2 2% LOWFAT MILE

Al Ohbjects [ DDSERE USFLIADOOL  6/7/08 1:42:15 PM DOSSRC
&2 pliases [0 DEPFILES Mo USFLIADOOL  7/7/08 1:59:58 PM DEPFILES Output file for DSPDER
'] Constraints FrF Mo USFLIADDOL  7/11/08 11:23:49 4M  FRF
£ Distinct Types [ GRADE Mo USFLIADOOL  7/8/08 1:25:08 PM GRADE Edit Cortents
ER Functions [ INSTRUCTOR Mo USFLIADOOL  7/8/08 10:46:25AM  INSTRUCTOR | ey
S Indexes O IMYDATA No USFLIADOOL  6/20/05 10:39:56 AM  INVDATA Data "
Journal Receivers | |EEIREN LISFL1ADO0]
Journals O LARGEFILE Mo USFL1ADO01 ?I14ma 11:17:59 AM  LARGEFILE Definition
§ Procedures EO MAvTEST Mo USFLIADOOL  6/23{08 B:51:16 AM  NAYTEST Generate SOL...
Bl sequences O PavTEST Mo USFLIADOOL  8/21/08 11:24:27 AM  PAYTEST Index Advisor v
i SoL F‘ackﬂgIES [ QIxaPROF USFL1ADOO1  Sf20009 10:01:00 AM  QIXAPROF Journaling
TI405 91642 AWM QORYOUT Lack Halders
pane.sealinc.. .. 711008 11:25:49 4 Locked Rows
7110/02 9:13:09 AM Permissions

ITrMUM

ITrMAM

111111

HOLE MILK

tatstabatata

SEIM MILE

(sl el ala]

l_im ylFs
&

dd a connection

Display a preview of the selected items.

&/20/05 10:42:29 Al
6/:30/08 1:20:50 PM

O Import data inko & kable
[ Export data from a table or
¥ Y Help for related tasks

Reset Usage Counts, ..
TEST Shiow Indexes
Show Materialized Query Tables
Show Related
Skatistic Data
Comments, ..

Cuk
Copy i

Delete. ..
Rename, ..

Mew 3

Descripkion




Defining Data in IBM |

. SQL/400

« |IDDU

« DDS
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DDS

= Semi-positional

¢ Columns 1 thru 44 are positional

¢ Columns 45 thru 80 are free format

= Columns 45 thru 80 are called the
keyword or function area

22
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Defining Field & Record Formats

Purpose Examples
Comments * makes the line a comment
Name type R = record
blank = field
Name INVREC
ITMNUM
29 Reference R
30-34 Field Length 22
35 Data type/ blank or A = character
Sorage Method | blank and a decimal specified = packed
P = packed
S = zoned
B = binary
36-37 Decimal length | 2
45-80 Keyword/ TEXT(‘Student Record”)
Function area
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Defining Data with DDS

Comments

Name type

Name

Keywords

/

1 ...+..12 ...+...
¥*x*k*** Bdginning o

is is {fhe DDS

B

r the STUDENT file

UL O 1T D T Y |
data ***xkkkkkkkkkkk

fhkkkkkhkkhkkhkkhkkhkkhkkhkkkkk

0004.00 *  / v
0005.00 R STUDREC TEXT (' STUDENT RECORD')
0006.00 LNAME 10 TEXT (' STUDENT LAST NAME')
0007.00 FNAME 8 TEXT (' STUDENT FIRST NAME')
0008.00 STREET 15 TEXT (' STUDENT STREET ADDR')
0009.00 CITY 10 TEXT (' STUDENT CITY')
0010.00 STATE 2 TEXT (' STUDENT STATE')
0011.00 ZIPp 5 TEXT (' STUDENT ZIP CODE')
0012.00 STUDID# 9 TEXT (' STUDENT ID NUMBER')
0013.00 CREDITS 3P TEXT ('CREDITS TAKEN')
0014.00 GRADEPT B 2 TEXT ('GRADE POINT AVG')
*kkkkkkkkkkkkkkkk** End of dat A
Field Length  Data Type Decimal Length
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Defining Data with DDS

Comments

Name type

Name

Keywords

# *STUDENT.PE X

Line 1N

= B8

Colwrnn 1

Inzert
HName++++44+ELen++TDhpE

17 changes

Fupeot ions+++++++++++++++++++++

aoo100 *

aoo1o1 * This is]the DDE/for the STUDENT f£ile

aoo1ioz *

aoo103 *  / v

aoo104 E STUDREC TEXET (' 3TUDENT RECQRD')

aoo105 LMNAME 10 TEET('3TUDENT LAST WNAME')

ao0106 FHNAME & TEXT ('3TUDENT FIERST MAME')

aooiot? S TREET 15 TEET ('23TUDENT ZTEEET ADDER')

aoo1as CITY 10 TEXT (' 3TUDENT CITY')

aooio9 = TATE 2 TEXT ('3TUDENT ZTATE')

aoo110 ZIP o TEET('3TUDENT ZIF CODE')

ooo111 STUDID#H = TEXT ('3TUDENT ID NUMEER')

aoo1l1z CREDITS 3P TEET[('CREDITS TAKEN')

000113 CRALDEFT SE 2 TEXT (' GRADE POINT AVG')
Field Léngth  Data Type Decimal Length
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Compiling DDS File Definitions

CL command: CRTPF

In RDI:
¢ Right click source member
¢ Select compile

In PDM:

¢ Option 14 from the work with
members screen



Compiling DDS File Definitions

Compiling DDS:

¢ Translates the source code definition
Into machine language

¢ Creates a data physical file

¢ Loads the machine language file
definition into the data physical file
object

¢ Creates a data physical file member
(which will hold raw data)
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Library

Creating a Data Physical File

PF-SRC

PF
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Student /DDS

Machine Language
File Definition

Student
*FILE
PF-DTA

Student




Field Reference Files
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Purpose:

¢ Single source of all field definitions

Advantages:
¢ Less coding
¢ Uniform field definition across all files

¢ Easier to modify fields

REF keyword used to identify the
source (FRF) of field definitions



Ref Keyword

Eliminates the need to define fields in each data file
Instead field definitions are referred to

=
-+

V2R U B S T T R e T O
kkkkkk Beginning of data *kkkkkkkkkkkkkkkkhkkkkkkhhkhkkhhhhkkkkk

File level
specification

This is the the STUDENT file
Record level |y & sroprec FORLTEI/ERE)
specification e n ; -
STREET R REF identifies the source
CITY R = B A s
Eield level smare of the field definitions
specifications STUDID# R .
P CREDITS R R in column 29 means
0014.00 GRADEPT R ..
Xkkkkkkkkkkxkkkxk* End of data that the fields’ definition
IS referenced
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Ref Keyword

Eliminates the need to define fields in each data file
Instead field definitions are referred to

Column 2 Inzert 39 changes
1 T T e N R S T T T i . I T

File level 3

REF (MYLIBXX/FRF)

Record level  « -rineec

E
specification LNAME R : -
P FHAME R REF identifies the source
v om f the field definitions
Field level v R 0
specifications ZIP R R in column 29 means
STUDIDE R , o
000113 CREDITS R that the fields’ definition
is referenced =
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Ref Keyword

Library

FRF Student
PE-SRC ML | *FILE *EILE

PF-DTA PF-DTA

Compile Machine Language
Student / File Definition Student
PE DDS

REF(FRF)
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Points o Remember

« Data in IBM I can be defined:

¢ Internally using a programming
language

¢ Externally using DDS, SQL/400 or
IDDU

» Character data is stored in EBCDIC

« DDS allows you to specify the logical
and physical organization of data

33
Copyright 2009 by Janson Industries



