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Data Model Extraction with X-Analysis

Introduction

An IBM i business application is primarily an application written over a relational
database. Therefore, no map of an enterprise application would be complete without
the database architecture explicitly specified. Not just the physical specifications and
attributes, but the logical or relational constraints too.

With the possible exception of CA:2E systems virtually all RPG or COBOL applications
running on IBM i have no explicit relational data model or schema defined. This means
that millions of lines of RPG or COBOL code must be read in order to recover an
explicit version of the relational model.

The relational model of an enterprise application is an extremely powerful piece of
information and potentially valuable asset to the organization. By the term model, we
are referring to the foreign key or relational model, not just the physical model of the
database. Once explicitly defined, the relational model or architecture of the database
can be reused in a number of scenarios including:

* Understanding application architecture

* Data quality referential integrity testing

+ Test data extraction

* Test data scrambling and aging

* Building Bl applications & Data Warehouses
» Data mapping for system migrations

* Build object relational maps for modernization

X-Analysis has the unique capability of automatically deriving the explicit system data
model from a legacy RPG or COBOL application.
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llustration 1: Overview Modeling Tool Set
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Entity Relationship Data Model Diagrams
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1llustration 2: Data Model Diagram of XAN4CDEM Application

X-Analysis shows the data model as an interactive diagram. By default, all
relationships gets displayed but if required, file centric or application area specific
filtering of the diagram can be induced by simple point & click mechanisms. The exact
nature of the relationships between each entity is colour coded and described in the
detail view. A detailed report describing the data model can also be produced, which

can be printed if required.



For example here is the data model for the CUSTS file in a program. This shows the
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relationship between CUSTS and the related objects.
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Hllustration 3: DMD of XAN4CDEM Application with CUSTS selected
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Double-click on 'CUSTS' to better understand the DMD relationships for CUSTS file.
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Illustration 4: Data Model Diagram of CUSTS File

With CUSTS in the middle, we get a much clearer picture of how the objects are

interrelated.
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Individual files could be selected to display relationships pertinent to the selected file
only. The detail of each relationship can be displayed, and the underlying data is stored
in a structured relational database for easy reporting/analysis. A data model diagram
is, by its very nature, extremely complex when produced for an entire application, thus
it is necessary in such circumstances to logically sub divide an application into areas.

The diagram can be exported to MS-Word or Visio, and a DDL version of the entire
Data Model exported to tools such as CA's - All Fusion, System Architect, Microsoft
SQL Server, or Oracle.
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Application Area Concept

X-Analysis creates application areas from part of one or multiple systems. It is possible
to subdivide programmatically, an application into logical modules or areas. This can
be done within the context of a single system e.g. order entry from the operational

system, or indeed specific parts from multiple systems e.g. Order Entry from the
operational system and sales ledger from the financial system.

The entry of powerful user-defined rules combined with information about the entire
application that is stored in the X-Analysis repository are applied by X-Analysis to
make this an instant and repeatable task. These application areas can then be used to
accurately and confidently put a ring around all objects impacted and required from

projects such as re-engineering, re-development, replacement or project management
allocation of development responsibility.
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Illustration 5: DMD on SALES application area with external relationships
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The DMD shows a few files in yellow and the remaining files in blue. The files in yellow
are Internal, i.e. belong to the SALES application area and the files in blue are
external.

This implies that the file in yellow, viz., CONHDR is grouped under the application area
SALES. All other files of the application are external to the SALES application area.

Thus, we deduce that the Application area facilitates the grouping of an application into

different Business Areas, thereby making it easier to understand and maintain the
Application.

Data Dictionary

To build a Data Model X-analysis automatically creates a Data Dictionary, which
extracts and catalogs detailed information for every field in each file in the application
database. Much of this data is the standard meta-data extracted for each file and
stored on the XDD file - for instance field and column names, field size and field type.

Thus, record meta-data is readily available for use by other applications.

The main Data Dictionary sub-menu options are:

« Entities Mrd-EaHaN
* Access Path 2 E[ﬁities

* Fields B Access Paths

* Relationships & Fields

® Relationship Details % Relationships

* Business Rule Summary % Relationship Details

* Business Rule Programs
Hllustration 6: Data dictionary Menu Options



Entities (XPIDS)
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The Primary ldentifiers view is displayed. This is also the default view when the Data
Dictionary is invoked from X-Analysis.

The identification of the correct primary identifier is crucial to the building of an
accurate data model. The primary identifier is determined by an examination of all the
access paths for the file and is verified against the data in the file. All the primary
identifiers are written to the XPIDS file.
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Illustration 7: Data Dictionary - Entities



Access path (XKEYMAP)

This file records all of the access paths available to each physical file. There is one

XKEYMAP record for each access path.

Data Model Extraction with X-Analysis
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Illustration 8: Data Dictionary — Access paths

Up to 10 key fields can be associated with each field.
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Fields (XDD)

This view gives information for every field in each file in the application database. The
data dictionary file holds the field information extracted by the Data Modeling process.
Each field from each physical file in XPIDS is listed. The meta-data extracted can be
interpreted and utilized by applications to read, write and format the fields correctly.

[ Data view for XoD &3 =0
Data View for XDD B-12-T &&
| | &)

Field Mame | PFMame | Grid Seq. | Rcd.Seq. | Type | Fld Heading Fld Class | Editcode | Foreign Ke
-___
ADD2 CLISF 15 0 15, I:I Address 2
ADD3 CLISF 1&6.0 17.0 Address 3 L N
ADD4 CLISF 17.0 13.0 Address 4 L M
ALTTEL CLISF 37.0 37.0 Alt,Tel.Mo. 1 L M
ALTTL2 CLISF 33.0 38.0 Alt.Tel.Mo. 2 L M
APDATE CMNTACS 8.0 9.0 Mext Cnt Date M
APDATE CLISF 7.0 a.0 H Mext Cnt Date M
CMMNT 1 CLISF 21.0 21.0 Comment Line 1 L M
CMMNT 2 CLISF 22.0 22.0 Cormment Line 2 L M
CMMMT 3 CLISF 23,0 230 Comment Line 3 L M
CMAME CLISF 1.0 2.0 D Compary L M
CMTRY CLISF 18.0 19.0 Country L M
CODTHT GEMTAE 3.0 3.0 D Code Text L M b’
£ | »

Illustration 9: Data Dictionary — File Fields
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Relationships (XRELS)

This file records the relationships between all the physical files that form the data
model.

[ Data view for ¥RELSLS 52 = 0
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ASTATUS | CNTACS _[CNTLF3 110 | [Statwsfle 100102 |Contacts |
ASTATUS CUSF CUSFLZ 2.0 Status file oo113 Sites B
COMDET PROJECT PROJECLEA 1.0 Contract Detail 00125 Projects
COMDET TRMHST TRMHSTLE 2.0 Contract Detail o142 Transaction Histor
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CUSF SECF 4.0 0 Sites 00145 Security Codes
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CUSTS COMNHDR. COMHDRL4 1.0 Purchases 00108 Contract Header
CUSTS PROJECT PROIECL3 2.0 Purchases 00124 Projects b
L4 | >

Illustration 10: Data Dictionary — File Relationships

There are three types of relationship that can be identified:

* Owns - PID to PID relationship
* Accesses - Access Path to Access Path relationship
» Refers to - foreign key to PID relationship.

Relationship Details (XSHKEYS)

This file is the counterpart to XRELS. It describes in further detail the composition of
every 'File-to-File' relationship recorded in XRELS. XSHKEYS describes each of the
'Field-to-Field' relationships that make up these XRELS relationships.
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Data Browsing

Another important feature of the Modeling is Data Browsing. File data may be browsed
using X-Analysis. X-Analysis provides an ‘View Data’ option which displays the records
of *FILE type objects (PF).
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&
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Bttt T B CUSFLS-Sites by Dist, Status | ooios
Berbwhistle & Comp B CUSFLE-Sikes By Dist, Name | 00001

ITllustration 11: Browse Data

X-Analysis provides the facility of subdividing an application area into groups of
objects that meet the user defined selection criteria. The Application Area diagram
displays an overview for the application. It is an interactive diagram and by clicking on
different parts of the system you can see the relationships between either all parts or
just the area you’ve clicked on and the areas it relates to.
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Verifying Data Relationships

Verify Data Relationships uses the data model information to automatically, verify that
all application data satisfies the relationships deduced by the data model. The product
examines each data record in turn to see if its

referential integrity relationships are satisfied.
Each integrity relationship that is breached is

separately reported on in a comprehensive X-RefLibrary

audit print produced by the product. application Area

Manimum Error Allowed g

Parameters
The parameters passed internally in the L_ox  J[ concel
verification are:

Hlustration 12: Verify Data Relations Dialog
Function Library

The library which contains the data model and application specific files created by the
command XDMODEL. This is the name of the library that was entered as the Function
Library on the XDMODEL command. Its passed the X-Analysis X-Reference library.

Database Library Name

The library name which contains the application database files. The command is
submitted with the value *LOADLIB, implying, each database file should be located in
the same library used when XDMODEL was run.

X-Analysis Application Area

The command uses the application area, on which this option is invoked, to control
which files in the data model should be verified. Only relationships between files in the
specified application area will be verified. Since an application area has been
specified, the X-Analysis X-Reference library too is passed as parameter to the
command.

Run Mode

Run mode parameter is passed as *REPORT, implying, generate a report showing the
primary keys and the foreign keys of each record that breaches a given relationship up
to a maximum number for each relationship as specified by the Maximum records
parameter.
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Maximum Records

If you have selected a run mode of *REPORT then XVERIFY will print a report showing
the primary keys and the foreign keys of each record that breaches a given
relationship. This parameter allows you to specify the maximum number of records
printed for each relationship.

If a dependent file contains less than the maximum number of records specified (but
more than zero records) and all the records breach the relationship then that
relationship will also be updated.

Furthermore, X-analysis can show a report showing the primary keys and the foreign
keys of each record that breaches a given relationship.

Orphaned Recards 22 = O
Orphaned Records Report For Subset Data Library SALES = [ -
File/Cnaner Total | Primary Key Foreign Key
mcowiR {2z | |
= CUSTS Z2
XWORDMN: 2 wWBCCDnACC]
HWORDM: 153 wWBCCDnACC]
—| DRDETS 0
Relationship verified,
+ SLMEM 0
= COMDET 9
+ COMHDR =
= STEEBAL 4
K ORDM-MABCD: S-0000351 a ABC D= AL CS: 000031 -LIK
HWORDM-ZMABCD: 12-000077 w ABC D=2 AACS 00007 7-U54A
HWORDM-ZMABCD: 125478-5A w ABC D= AACS R A-LIK
AWORDM-ZMABCD: 125475-000005 XYW ABCD-XWaaC5: 000005-LIk
+ STEMAS 0
+ STOMAS 0
+ TRMTYP 0
+ CUSTS 0
+ TRMHST 15
+ PROIJECT 16

Illustration 13: Orphaned Records Report for SALES application area
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Subset Data

The Subset Data option creates a subset of all the files in an application area specified
in X-Analysis. It assumes the XDMODEL (the new model database) database is in the
same library as the X-Analysis database. It also assumes the name of the group filter
to be used is the same as the name of the application area.

@f Subset Data

In the example in the Subset Data dialog, a
Test library( CUSCARES1) containing the -Ref Library
files falling under the CUSCARE application
area. The records on the file obey the
Subset Filter criteria specified on the files Subset Library
under CUSCARE application area.

|
Application Area |
| FUSCARES!

k. | Cancel

Illustration 14: Subset Data Dialog

Parameters
The parameters passed internally in subset data are:

X-Analysis Application Area

The command uses the application area, on which this option is invoked, containing
the files to be subset.

X- Analysis library

The name of the X-Analysis cross-reference library being used, containing the
application area definition.

Test Library Name
The name for the test library specified, which this command will create.
Subset Mode

The subset mode is passed as *LIVE, implying, records are copied to the test library if
they meet the filter criteria.
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Include owners

This parameter is passed as *YES, i.e. copy records in owning files which own
records, which have been copied to the subset.

Rebuild triggers/journals data

This is passed as *NO, i.e. do not rebuild the data. (It the data has already been built
then any triggers, journals or constraints will be removed.).

After a subset of data has been created its data can be viewed in the Data View
window.

SN AN Fs Data view for CUSTS X e
Data Yiew for CUSTS 12 -
Lol

Customer | Mame Statement Account | CusiGrp | Rep | Diskributor | Prospect Mo | Related Account | Tz

Yaluf| Berbwhistle & Company Lbd ACCES pid STL 17 ACC4E ‘ta

ACC2 Bock, & Co, Lkd @y JeL 14

ACCS Besson Bros. &Y MWD 15

ACCd Media Enterprises Ltd AG MTT 17

acCs Bays Engineeting Lkd Py aTuU 15 ta

ACCE aough Research plc RT JkL f

AT karst plc RT JeL 50

BCCE Bavys Engineering Lkd ACC] fatey MTT 18

ACC9 Mewk Foods UK, Led, @y MTT 9

ACC99 Prime Computer Syskems ACC] eyl STl 56

Hllustration 15: CUSTS grid
Note the records displayed are for Customer ACC1 and ACC2 only.
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In addition, a report for the subset CUSCARES1 can be created, showing the primary
keys and the foreign keys of each record that breaches a given relationship.

=l orphaned Recards 52
Orphaned Records Report For SubSet Data Library CUSCARES]

Source Files | Database Functions | Access Paths | Member ¥-Ref | File Field Details

File | Chner | Primary Kew Fareign Kew

COMDET  COMHDR  sQRDR =MW ABCD: 1254564000003 AWORDM: 125486

COMDET  COMNHDR  $WORDM W ABCD: 125457000003 AW ORDM: 125457

COMDET  COMNHDR  $WORDM W ABCD: 1254594000004 AW ORDMN: 125459

COMDET  STEEAL EAOR DR W ABCD: 000005000031 wh ABC DA ACS: 000031\ LK,
COMDET  STEEAL FACIR DM MY ABC D 0000121000077 i ABCD W AACS: 00007 7ILSA
CONDET  STEEAL FWCORDM R ABC D, 125478 KA i BB A EAT S a LIK

COMNDET  STREAL s ORDRY W ABCD: 125478000005 wh BT D A AT S: 000005 LK,
COMDET  STEMAS  Relationship werified.

COMDET  STOMAS  Relationship werified.

COMHDR  CUSTS Relationship werified,

CJsTS CUSF Relationship werified,

STEBAL  STEMAS  Relationship werified,

STEBAL  STOMAS  Relationship werified.

TRMHST COMNDET  $WE4NEVWOLDT =W CE0 T 200201 02002-01-1 4400000000009 w QR DR SN ABC D, 0000014000001
TOMUICT CeahImET MLLICARIDY AN BT AL O T o nd Vnre? md A O et O AL PSR AL A Dy O e rninmnid

Hlustration 16: Orphaned Records Report for Subset Data Library CUSCARES1
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Archive Data

A data model can be used to set up complex archive requests for automatic running. A
full GUI over the database allows both specifications of archive selection criteria & also
for reinstatement of any records incorrectly archived.

@f Archive Data

In the example to the right the Archive
library, CUSCAREAH1, containing the files
falling under the CUSCARE application
area is produced. The records on the file Application frea |

obey the Archive criteria, which can be sielvrm e |CUSCAREAT
specified, on the files under CUSCARE
application area.

z-Ref Library |

Delete Archive Records v

k. | Cancel

This adds the archive library,
CUSCAREA1iIn this case, as a sub-item
to the CUSCARE application area.

Illustration 17: Archive Data Dialog

The Archive Data option works by submitting a XARCAREA command in batch. This
command archives all the files in an application area specified in X-Analysis. It
assumes the XDMODEL database is in the same library as the X-Analysis database. It
also assumes the name of the group filter to be used is the same as the name of the
application area.

Parameters
The parameters passed internally to the XARCAREA command are:

X-Analysis Application Area

The command uses the application area, on which this option is invoked, containing
the files to be subset.

X-Analysis library

The name of the X-Analysis cross-reference library being used, containing the
application area definition.

Archive Library

The name for the Archive library specified, which this command will create.
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Archive Mode

The archive mode is passed as *RETAIN, i.e. records are created in the archive library
if they meet the archive criteria but they are not deleted from the original.

Include owners

This parameter is passes as *YES, i.e. archive records in owning files which own
archived records.

Rebuild triggers/journals data

This is passed as *NO, i.e. do not rebuild the data. (It the data has already been built
then any triggers, journals or constraints will be removed.).

After a data has been archived it can be viewed in a data view window.

For example, to see the records in CUSCAREA1library do the following:

Data ¥iew for CUSTS 2.
Lol
Custormer | Mare Skatement Account | Cusiarp | Rep | Diskribukor | Prospect Mo | Related Account | Tz
Yaluf| Berbwhistie 8 Company Ltd ACCZS pid STL 17 "ACE43E ‘ta
A2 Bock, & Co, Ltd @y JeL 14
ACCS Besson Bros. &Y MWD 15
ACCd Media Enterprises Lkd AG MTT 17
BCCS Bays Engineering Ltd PY STl 18 ta
ACCE Gough Research plc RT JkL f
AT karsk plc RT JeL 50
BCCE Bays Engineering Ltd ACC fatey MTT 18
A9 Mewk Foods UK Lkd. Qv MTT 9
ACC99 Prime Computer Systems ACC eyl STl 56

Hllustration 18: CUSTS grid

Note the records displayed are for Customer ACC1 and ACC2 only.



X-analysis can also reinstate archived
records. Reinstate on a selected Archive
library under the application area brings
up a dialog showing the selected
referenced Library, Application area and
Archive library. Further it prompts the
user to reinstate all records or tagged
records in the specified archive library. If
the request is successful, the message,
"Reinstate" job submitted successfully,
appears on the status bar.

The *ALL option simply reinstates all the

Data Model Extraction with X-Analysis

@ Reinstate Archived Files

#-Ref Library

|
Application Area |
|

Archive Library

Archived Records i |
Ok | Cancel |

Tllustration 19: Reinstate Archived Files

records in the archive library back into the application data library.

The *TAGGED option reinstates only those archived records which have been marked
for reinstatement. The next section explains how individual or selected records can be

reinstated.
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A complete data model accurately describing all possible relationships between each
file is essential for productive maintenance and development work.

The X-Analysis data modelling extraction process interrogates a host application and
database and outputs the Data Model files which describe the internal structure and
comparison of the system. The data-model thus generated is used for:

Visualization

Data-model can be viewed and analyzed in X-Analysis

Export to other CASE Tools

The Data Model can be exported to UML, DDL and other CASE tools such as
COOL:Biz

Generating Screen Functions

The generation of Screen Functions is incorporated into the XDMODEL command

This data model information describes all possible relationships between each file and
is essential for productive maintenance and development work. Such a model also

provides the foundation upon which critical data administration tasks can be
automated.

Richard Downey and Stuart Milligan
© Databorough
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