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Complex Flat File Stage

This stage provides a Graphical User
Interface to guide the developer through an
easier method to define schemas and create
osh using a standard input/output operator,
like a sequential stage, to process complex
data files.



Complex Data File Considerations

= EBCDIC vs ASCII

= Fixed vs Variable length
— Occurs depending on
— Multiple record definitions
— Record Descriptor Word

= Big Endian vs Little Endian
= |IBM Codepage — NLS



Understanding EBCDIC

» Mainframe and AS/400 data i1s in EBCDIC

= Cobol data types used:

— Packed (COMP-3).
— Zoned (signed DISPLAY). .
— Character (DISPLAY or PIC X).

— Integer (COMP. Integer)

Packed decimal data puts decimal digit in each nibble. There are two nibbles per byte. The

sign is os dependent, but the value of C, A, E and F (positive) or D and B (negative) is placed
in the last nibble.

Zoned decimal data puts the decimal digit in the low order nibble and high order nibble is
usually F. The last byte may contain the sign in the high order nibble (usually C or D) and last
decimal in the low order nibble. Also known as display numeric. It helps to look at the data in
hex, where they display as F1 through F9.



Understanding EBCDIC ===

=Cobol data types used:

— Binary (same as COMP, but unsigned)
— Decimal (COMP-2).
— Float (COMP-1).

«  comp-1 is single precision floating point and comp-2 is

double precision floating point in IEE754 standard format.

They are seldom used.
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Complex Data File Considerations
= Verify fixed length file and record length

— Import Cobol file definition

— View table definition via Layout tab, Cobol, last field end column

— Take size of file in bytes and divide by the number above

— Occurs — How do you want to processes (to flatten or not)? Parallel occurs?

= Determine record type: fixed versus variable length

— Occurs depending on
01 VAR-RECORD.
05 COUNTER-1 PIC S99.
05 RECORD-1 PIC X(3)
OCCURS 1 TO5 TIMES
DEPENDING ON COUNTER-1.
— Multiple record types
= Record indicator
= Redefines
= Multiple O1s



Occurs exceptions

= DataStage does not flatten array columns that have redefined fields.
= Columns with ODOs are not allowed to be flattened.
= Schema File property is not supported.



COBOL CFD and sample data

01 RECORD-1S.

02 FIELD1 PIC X(

02 FIELDZ PIC 9(

02 FIELD3 PIC 9(
9

1)
13) COMP3.
9)
(9

COMP.

02 FIELD4 PIC S ) COME3.
02 FIELDS

REDEFINES FIELD4 BROWSE DSMHMS1 . TSTDEMO

PIC 9(7)V9(2) COME3. Command ===>
02 FIELD6 PIC 9(5)V9(2) COMP 3 HC R B DK KK KR HORORCKOROKOK K KKK IO OKOK KRR Top of Data ®oxxxx
02 FIELD/7 PIC 9(3) COME3.
02 FIELD8 PIC 9(5) COMPR3.
02 FIELD9 PIC X(1). : le.000000000000123
02 FIELD10O PIC X (1) DO8E32120001B00000000000982FFFFFFFFFFFFFFFOOO0000F
02 FTIELD-GROUP . 4021 201F01CCO0AQCOROFOF35F000000000000123000003F0
03 FIELD1I1 OCCURS 6 TIMES _ . .cE-000000000000234

04 FIELD11A PIC X(1). DO712320002B00001005901875FFFFFFFFFFFFFFFOR00000F

04 FIELDI11B PIC X(1). 4021 201F02CCO00A0CO19F0F34F000000000000234000007F0

02 FIELD12 PIC 9(1).
02 FIELD13 PIC 9(13) COMR3.
02 FIELD14 PIC X(1).



CFF

Stage —
Record
Layout

1= ] Record options ] Records ] Records ID Layout l MLS Map ] Advanced ]

f+ COBOL

:| Column

| Picture clause

| Starting column

Ending column

Storage length |

F1424 01 RECORD._1 (49)
% 02 FIELD1

02 FIELDZ
02 FIELD3

% 02 FIELDY
% 02 FIELDS

02 FIELDS
02 FIELDT

% 02 FIELDS
% 02 FIELD9

02 FIELD1D

=23 02 FIELD_GROUP
523 03 FIELD11

..... 4 04 FIELDI1A
..... % 04 FIELD11B

523 03 FIELD11_2

..... % 04 FIELD11A 2
..... % 04 FIELD11B.2

©-23 03 FIELDI13

..... % 04 FIELD11A3
..... 4 04 FIELD11B_3

=423 03 FIELD11 4

..... % 04 FIELDI1A 4
..... % 04 FIELD11B 4

023 03 FIELDL1 5

..... % 04 FIELDI1A 5
..... % 04 FIELDI1BS

523 03 FIELDI1 6

..... % 04 FIELDI1A G
..... % 04 FIELD11B.6

% 02 FIELD1Z
% 02 FIELDM3
% 02 FIELD14

PIC Xi1).

PIC 9{13) COMP-3.
PIC 9(9) COMP.
PIC 59(9) COMP-3,

PIC S(7IVI(2) COMP...
PIC 9(5)V9(2) COMP...

PIC 9(3) COMP-3.
PIC 9(5) COMP-3.
PIC X(1).
PIC X(1).

PIC Xi1).
PIC Xi1).

PIC (1},
PIC X(1).

PIC X(1).
PIC (1},

PIC Xi1).
PIC Xi1).

PIC Xi1).
PIC Xi1).

PIC X(1).
PIC X(1).
PIC 9(1).
PIC 9{13) COMP-3.
PIC X(1).
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CFF Stage — File Optlons
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[u] Complex_Flat_File_O - PxCFF stage

Stage | Output |

Stage name:
|Complex_Flat_File_0

General File options | Record options I Records I Records 1D I Layout I MLS Map | Advanced

File type:

| File )
File namels):

=

Record type:

Fecord prefis:

| Foxed

Migsing file mode:

=

| B

Reject mode:

I Depends
Filter:

ICurrtinue ;I

Multiple node reading:

. [” Report progress
[ Read from muttiple nodes I Keep file paritions
Mumber of readers per node: Read first n rows:
I1 =) | 3 |
CID FastPathilofs « | w| oK | Camcel | Hep




CFF Stage — File Options

File requirements:

EBCDIC files must be transferred in binary

=Variable length files must contain the Record Descriptor word
— Ftp command: quote site rdw

Record Type:

Fixed - F,

Fixed Block - FB,

Variable -V,

Variable block - VB,

Variable spanned - VS,
Variable block spanned - VBS.

VR - This is provided for compatibility with Sequential stage
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CFF Stage — Record Options

Complex_Flat_File_0 - PxCFF stage (=[BT

Stage l Output ]

Stage name:
Complex_Flat_File_0

General ] File options ~ Record options l Records ] Records 1D ] Layout ] MLS Map | Advanced ]
Float represertation:

|IEEE J [ Prirt fields
General:
Byte order: Character set:

|Big-endian |EECDIC |
Diata format : Record delimiter:

=]
|Binary =] | E1
=]

Decimal:
Founding: Separator:

|P'n:ujeu:'t default ﬂ

|Nearest value

v Alow all zeros

Default values:
Character: Decimal: Irteger:

| 0 0

@ » QK Cancel Help
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CFF Stage — Record Options

= Byte order — Endianess (usually default Native) — set Big Endian if mainframe file
= Data Format — binary or text
= Character set — EBCDIC or ASCII
= Record delimiter
= Allow all zeros
= Default values for Null handling

= Print fields — this option is helpful for debugging, though best to use a subset of data,
especially if the file has many fields
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Complex_Flat_File_0 - PxCFF stage

Stage | Output |
Stage name:
| |Complex_Fiat_File_0
| |
i General | File options | Becord options Records bieconds L) =1 o VIZ SMCE I
] Selected Record| Complex_Flat_File_0 - Complex file load option _ _ | = LE E!
I RECORD_ _
] —Options:
" (% Flatten selective amays selected amays are flattened on load and the rest
i loaded as is.
" Fatten all amays
" Asis
| Recods Coud| | ..
i e
W Single record £1423 FIELDT1(E) -
4
DF: EE"I{:Eﬂ |||||:!|
Cj;) Fast Path: 2 { e li!:::il
[lfhf|
~ (]|
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Stage I Output |

Stage name:

|Complex_Fiat_File_0

General I File options I Record options  Records I Records 1D I Layout I MLS Map I Advanced I

Selected Record: Lewvel number | Column name | Mative type | Extended | Length |Scale| MLS map | Description | -
|RECORD_1 ][ 1 [0z FIELD1 CHARACTER 1 A
2 o2 FIELD2 DECIMAL 13
""" % FIELDT 3 |02 FIELD3 BINARY Unsigned 9
""" % FIELD2 4 |02 FIELD4 DECIMAL 9
""" % FIELD3 5 |02 FIELD5 DECIMAL s 2
""" L = |[6 |02 FIELDG DECIMAL 7 2 -
----- 4 FIELDS s liew o | -
----- 4 FIELDG
----- % FIELD7 Properties: Value:
----- 4 FIELDS — [== Gened ”
----- “ FIELDS - Column name = FIELD4
----- “ FIELD10 - Native type = DECIMAL 0
£1-3 FIELD_GROUP @ Length =9
E1-423 FIELD1 8 Scale=0 —
. % FIELDT1A &7 Bdended Attrbutes Available properties to add:
i. 4y FIELD11B - Level number = 02
Ea FIELD11_2 E - & Sign indicator = Signed L
.4 FIELD11A 2 - Usage = COMP-3 e
Records  Columns I E.L% Mewinmd Mot des —_—
¥ Single record Save fs... Clear Al | Load |

CAD FastPathilofd « | |

oK | Cancel |

Help




CFF Stage — Column selection

Stage Output l

Output name: Columns... | View Data...
DSLink2 |
General Selection lCDnstlaint ] Columns ] Advanced
Awailable columns: Selected columns:
=5 RECORD_1 - Column | Record name | Amay handling -
-8 [FIELD] FIELDA RECCRD_1
- FIELD2 FIELDZ RECORD_1
FIELD3 . FIELD3 RECORD_1
z FIELD4 - FIELD4 RECORD_1
o FIELDS RECCRD_1
o F'ELDE = > || rEme RECORD_1
z FIELDG FIELD7 RECORD_T
FIELD7Y FIELD2 RECCRD_1 =
-8 [FIELDE < FIELDS RECCRD_1 1
-3 FIELDS . FIELD10D RECORD_1
-3 FIELD1D e FIELD11A RECORD_1
FIELD11B RECORD_1
53 %ELF?E&?ﬁ”P FIELD11A_2 RECORD_1
I?' Fnd FIELD1B_2 RECORD_1
. % FIELDT1A FIELD11A_3 RECORD_1
P \ﬂ FIELD11B FIELD11E_3 RECORD_1
= a FIELD11_2 FIELD11A_4 RECORD_1
. \’ FIELD11A_2 FIELD116_4 RECORD_1
R \’ FIELD11B_2 FIELD11A_S RECORD_1
FIELD11E_5 RECORD_1
Ela F”.ELDH_?} s FIFIN11&A & RBFCORND 1 i
[ Enable all group column selection View Columns

(i FastPath:3ofd | m oK Cancel Help
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Column selection normalized

OCCUTIS

17

-

Complex_Flat_File_0 - PxCEF stage | =] =
Stage Output |
Output name: Columns. .. | View Data... |
| DSLink2 =l

General Selection ICunstlairrt I Columns I Advanced I

Awvailable columns: Selected columns:
] - Column | Record name | Amay handling |
- FIELD1 RECORD_1
o > | FIELDZ2 RECORD_1
o — FIELD3 RECORD_1
R == | FIELD4 RECORD_1
FIELDS RECORD_1
e FIELD& RECORD_1
R < | |FELD7  RECORD
" FIELD2  RECORD_T
=3 FIELD_GROUP = L4 | FIELDS RECORD_1
=125 FIELD11{E) FIELD10 RECORD_1
FIELD11A RECORD_1
Find FIELD11E RECORD_1
FIELD1Z2 RECORD 1
FIELD13 RECORD_1
R FIELD14 RECORD_1
[~ Enable all group column selection Yicw Cohmns |
CiD FastPathid of 5 | | oK Cancel | Help




Multiple Record type

Henu Utilities Compillers Help

EROWSE DSMHHS1 . MFTDEMO

Command ===>
S K K I A R K R K S I I K D K R K R K K K Tﬂp OF Data ®HEEXEEE

. le.00Q0000000000123
CO832120001B00000000000982FFFFFFFFFFFFFFFOO00000OF
S021201F01CCO0O00FOO0OFOF35FO00000000000123000003F0

.cE-000000000000234
Dﬂ?lESEBBBEBBBBBlﬂﬂagﬂ1BTJFFFFFFFFFFFFFFFBBBBBBBF
4021201F02CCO000F019F0OF34F000000000000234000007F0




Multiple record type output links
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Load Multiple Record Definitions

SourceEBCDICFile - P'NSFF Stage

Stage I Output |

Stage name:

|SourceEBCDICFile

General I File options I Record options  Reconds | Records ID I Layout I MLS Map I Advanced I

RECORD_HDR
RECORD_MAIN
RECORD_TR

3| S=lz=| 2| B

Records I Columns I

[ Single record

- & Column name = FIELD4_H
- B3 Native type = DECIMAL
-8 Length =9

B Scale =0

B-CY Extended Aftributes

- & Level number = 02

- & Sign indicator = Signed

- & Usage = COMP-3

2.7 Nariwad ik tae

4
K

Level number | Column name | Native type | Extended | Length |S::E|Ie| MNLS
1 |02 FIELDT CHARACTER 1
2 |02 FIELDZ DECIMAL 12
3 |02 FIELD3 BINARY Unsigned 9
4 |02 FIELD4_H DECIMAL 9
5 |02 FILLER_2 CHARACTER 32
[«] in |
Properties: Value:
8- General -

Awailable properties to add:

Save As. . | Clear All

CID FastPathi1ofs « | »|

ok |



Record Indicator Constraint

Stage | Output |

Stage name:
|Source EBCDICFile

General I File options I Record options I Records Records ID | Layout I MLS Map I Advanced I

Value

Column

Op

Fiecords |
RECORD_HDR
RECORD_MAIN
RECORD_TR

21
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Column Selection
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L

SourceEBCDICFile - PxCFF stage
]

Stage  Output I
Output name:
I Main LI

General Selection |Cunstlairrt I Columns I Advanced
Available columns:

=45 RECORD_HDR
----- 4 FIELD1

----- 4 FIELD2

----- 4 FIELD3

----- 4 FIELD4_H
----- 4 FILLER_Z
-5 RECORD_MAIN
3 FIELD1_2
3 FIELDZ_2
3 FIELD3_2
¥ FIELD4
¥ FIELD5
¥ FIELD&
¥ FIELD7
¥ FIELD3
¥ FIELD3
3 FIELD10
B3 FIELD_GROUP
. -3 FIELD11

[ Enable all group column selection

m

bl bl

o

L

Find

Selected columns:

Column | Fiecord name | Amay handling

FIELD1_2 RECORD_MAIN
FIELDZ_2 RECORD_MAIN
FIELD3_2 RECORD_MAIN
FIELD4  RECORD_MAIN
FIELDE  RECORD_MAIN
FIELDE  RECORD_MAIN
FIELD7?  RECORD_MAIN
FIELDE  RECORD_MAIN
FIELDS  RECORD_MAIN
FIELD10 RECORD_MAIN

View Columns




CFF Stage - NLS

Default EBCDIC code page IBM037

EBCDIC stateful encoding contains two code pages
— Single byte characters
— Double byte characters

Multibyte character data utilizes control characters to indicate when switching to double byte. Shift in and shift
out surround the multibyte characters (OXOE and OxOF in hex)

Character fields must be set with unicode when may contain multibyte data
Use of column level code page setting
HELPFUL LINK http://www-01.ibm.com/software/globalization/cdra/
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Stage I Output I

Stage name:
|Complex_Flt_File_0

General I File options I Record options I Records I Records D I Layout MLS Map |P~d\ranced I
Map name:

I.Jub default ((50_8859-1:1587) ﬂ [T Allow percolumn mapping

Job default (150 8855-1:1587) -
Adobe-Standard-Encoding EI
AMNSI_X3 4-1968
ASCL_ASCIH
ASCL_ASCI-PCT
ASCL_BIGE
ASCL_COHCONTROLS
ASCL_C1CONTROLS
ASCL_EBCDIC
ASCL_EBCDIC-D37
ASCL_EBCDIC-1026
ASCL_EBCDIC-500W1
ASCL_EBCDIC-875
ASCL_EBCDICLTRLS
ASCL_EBCDIC-IBEM1364
ASCL_EBCDIC-IBM1371
ASCL_EBCDIC-IEMS33
ASCL_EBCDIC-IBMS37
ASCL_EBCDIC-JPCTRLS
ASCL_EBCDIC-JP-KAMA
ASCL_EBCDIC-JP-KANA-E

ASCL_EBCDIC-JP-KANA-HW
ACrl RRIT =




CFF Stage — Gotchyas

= Column definitions must contain level number

guote site rdw — be sure to ftp variable length files with this command

Single byte binaries not supported in CFF stage. Must use sequential stage.
— To confirm data type, view data in hex to see if the values look like OxF1, .. versus
0x01... which is difference if value is display numeric vs single byte binary.
— Workaround, in Sequential stage define column as tiny int or binary with length of one.

VSAM file can only be read if fixed off sets
— Workaround, have the VSAM file dumped to sequential file
— Use Classic Federation

Reject record option only supported with fixed length records
— Single record type
— No occurs depending on
— Code page must only contain single byte characters
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InfoSphere z/OS Data ACCESS Integration with DataStage

Information Server Platform

Federation

IMS, VSAM, Adabas, CA-
IDMS, CA-Datacom

Parallel Engine

ASCII relational format




Attend our next Support Technical Exchange

Topic: Setting up basic DataStage Users
Date: Tuesday June 16, 2015
Time: 11:00am ET

Speaker: Julia Hirlinger, IBM Technical Support, DataStage

Register: https://events.na.collabserv.com/reqgister.php?id=d57874bed5&I=en-US
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