Application Analysis
and Documentation with
X-Analysis

Version 9

Overview

A guide to the benefits of using
X-Analysis Professional Toolset

Databorough Limited
2011



Wy
7N\

Application Analysis and Documentation with X-Analysis

Preface

Developing tools and services for analyzing and reengineering applications for the last 20 years,
has given Databorough a unique view of the very large and complex world of legacy applications
running on System i. This management overview document focus on Documentation and
Analysis for System i applications using X-Analysis. It discuss new concepts and methods for
application analysis and documentation of entire application.

Contact info@databorough.com for a copy of the trial software.
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Introduction to X-Analysis Professional

Gathering knowledge about System i applications is not a straightforward task. In situations
where developers are not familiar with a system or its documentation is inadequate, the system’s
source code becomes the only reliable source of information. Unfortunately, source code has
much more detail than is needed just to understand the system, also it disperses or obscures
high-level constructs that would ease the system’s understanding.

X-Analysis Professional aids in system understanding by identifying recurring program features,
classifying the system modules based on their purpose and usage patterns, and analyzing
dependencies across the modules. This analysis provides detailed design information about the
entire system, accessible to non RPG/COBOL experts, and be easily updated to incorporate
ongoing changes in the base system.

Whatever the business needs driving companies to look for analysis tool, most of them want to
ensure that the business logic and functional design which are core assets to the company, are
preserved. The X-Analysis Professional engineers a cross-reference library, based on which the
X-Analysis interface presents various analytical modules/graphs/diagrams to assist user in better
understanding of the complete application. The X-Analysis Professional constitute of following
three parts:

e Application Analysis
e Application Documentation
e Application Subdivision

Let us discuss them one by one.
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Application Analysis

X-Analysis builds a detailed repository over an entire application. The repository maintains all
information about application objects, their relationships and all necessary information to obtain
detailed information from each object across the entire system.

More than twenty years of ongoing development, over thousands of System i applications written
in all variants of RPGII/400/IV, COBOL, 2E and CL, has produced an unmatched capability to
extract everything about an application from object right down to individual variables.

The repository is built automatically using a single command, and initially collects all object
related information, but then parses every source member in the specified system and every
source line mapping the contextual information of each variable in the system. A certain amount
of logical abstraction processing then takes place while building the repository to account for
some of the idiosyncrasies typical in an RPG application. This includes constructs such as
variable program calls, file overrides, prefixing and renaming in RPG. The repository thus
represents a map of how the entire application functions right down to individual variables.

Here is a brief description of some features of application analysis:

Interactive Source Code Browser

X-Analysis has interactive source code browser which picks up the latest code from the System i
and displays it in a comprehensive and searchable form using proper color coding and
indentation.

2o Object List B- CBUDER X = _
Source List of CB906R in XAN4CDEM,/QRPGSRC, Lines: 150, ¥iew Level: 4 [
E-EE-F-li-Ba-Bd-B-PE B~

Seq MNo L e T - T T s T A e S S - S SO
oozi.00 C* Initiasli=se Parasmmeters

ooz2z .00 0e36ac SDPOO1 DOTEQ!' IT!

ooz23.00 0egq0c BEERTH DOUEQ' E!

ooz24.00 0edzcC REECTL ANDEQ!

ooz25.00 C S3RLME IFEiQ *BLANES

O0Z2e.00 C MOVEL*OM ZZERER 1
ooz7.00 C MOVEL!' CEMOOO3 ' M3GID 7
oozZzs.00 C EMNDIF

oozo.00 C MOVE ACACFM WWACFN

ooz0.00 07aEC EX3R $PWVOOL1

ooz1.00 C READ CEACPF

oozz .00 C% IMITIALIZE SCEEEN : W
< >
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Variable Level Impact Analysis

X-Analysis is the world's leading solution for Variable level impact analysis. As the Where Used
Level is increased, references with greater indirection levels are displayed.

MR T RS TS S, DD Details | Functions | ER Logic | AAD Details | Outline Mm-A-E- =
v ariable ‘Where Used for *ALLFCUSNO, Lines: 141, View Level: 1

Hame Seq Ho Bouateien b snatinn 2 waatean 3 suatuns 4 auatuan 5 auitan
CLET 0004. 00 DCL VAR({&CUSNO) TYPE(®*DEC) LENM(S 0)

CLET 0009, 00 CHGVAR &CUSHO sCUSNC

ETEEN B QU R M DD Details | Functions | BR Logic | AAD Detads | Outine M- A
CLETH Member X-Reference for CMDOTA in XAN4CDEMIQRPGSRC (CONOOL), Lines: 4, View Level: 1

CLETH Seq No Toiatens b oweatian 2 saiatiae 3 snetine 4 ciitaen 5 aantins B oo
CNTACS | 0030.00 C MOVEACMD, 1 CMDDTA

CHTACS | 0062.00 C MOVEACHD, 3 CMDDTA

CHNTCMAIN 0073.00 C MOVEACHD , 2 CMDDTA

CNTCMATN 00&4.00 A CHMDDTA T84 0 24 2

Member X-Reference

Lists all the Source Lines where the field/variable has been used/referenced, in the Member
source and its associated Device Files and Copybooks.

Object/Variable Where Used/Updated/Defined

Lists all the instances in the application where the specified Object/Variable has been
used/referenced or Defined/Updated.

Variable where used can be expanded to show where variables move into variables and are
passed as parameters into programs, get used as aliases and so on down through the entire
stream.

Understanding Design & Function More Easily

For efficient familiarization of an application’s structure and general function, an abstraction
above the source code combined with object-to-object relational information is required. A few
simple but rich types of color-coded, graphical diagrams can reveal the data flow and architecture
of individual objects or parts of an entire system. This is combined with automatically derived
descriptions in the form of Pseudo narratives either in the diagrams or while browsing source
code.

Here is a brief description of some of these diagrammatic constructs and views:

Structure Chart Diagram

A Structure Chart Diagram (SCD) Display gives a graphic representation of how the control
passes from one program to another program within the application. This follows the call structure
down the complete stack. The diagram also reveals data input objects and also automatically
derives a summarized description of each of the object in the diagram. Color-coding also reveals
important functional aspects such as updates, prints, and displays, which help the user to zone in
on commonly, sought after details.
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Struscture Chaet for CLET, Tobal Oljects: 7 em- M- M-
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Data Flow Diagram

A Data Flow Diagram (DFD) is a graphical representation of a program/object where used,
showing the files and programs accessed by the subject object. It is also color-coded and shows
both flow of data at a high object level, and contextual information about the specific variables /
parameters passed between objects.

P s [ b ered Custa Flow Disgeam for CUSPSSAINT, Totel Dbjectic B0 2 3« B 01 @ -
CUREAINT
Customs s Marteraros
1L | — - E ] [T EEEIEY |
Emtrbators et by Wb Tl S [T iy [wirbuor
- " Marterarcs orechon B an
[ wwarmes WRHAREAY CIFRRINTL | wwtu |
i vl [T ik P

. i — [Hrey— [Fr—— Catomar SEen

Corlati

Program Structure Chart

A Program Structure Chart graphically displays the sequence of calls in the program. The call
could be to execute a Subroutine / Program / Module / Service Program.

Program Structure Chart for OED0L, Total Objects:6 = & - [ - M-

SO0 - Crder Entry |

—ICLISLET - Customer Letter - Stage 1 |

iﬁﬁ
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Overview Structure Chart

The Overview Structure Chart gives a snapshot of an application. It displays all the entry points to
the application, and then the structure chart for each of these entry points.

= Cryerview Stnacture Chart X -
Chverview Structure Chart for XASACD0A/*ALL/*ALL, Total Objects: 160 & 8 - &+ [ - a-
e
01 10 - Grder Entry Srstem GTHFIL @
B - Back-out account EDTFL
I—hm- Ganerste Code oTH
e |
LT - Bt Customer Letter DTHALED)|
[————JLETH1 - Lettar Profi Generation OTHFRL @
WKL - Cunbiomer Litter FRIFIL @l
[ —

Area Flow Diagram

Area Flow Diagram displays all the programs and the files for the selected Cross-Reference
library / Application Area, highlighting the most referred to file by default. This is a fully interactive
diagram and by clicking on a file or program the other files and programs it interacts with are
highlighted.

{4, Area Flow Diagram 5 =
Area Flow Diagram for XANICDXA, Total Dbjects: 115 @~ M- ﬁ
[ ospeTvPES CNAMESIDR | | C_STOMAS 3 | _PI¥PES 5 | ORGS
Cesplary Product | Hames Index Store Master Products Crgrandsmions
—— e e
FAXNDS 1 SIMEN COLETSRE | C_PROJECT
Genarme Fax || Salesparsons Stock Balances Projects
Humbars
e e o e
FAXSHT _CUsTS < QDOSSRE T TRNTYP
Immadiate Faxshot Purchazas Transaction History Transaction typa
decription
e e e e
FXS1C < CONHDR T CUSF < ORDSTS T SKLNO
Epecial Farshot Contract Header L Sites Order status
description
— e — —
GCNTACL " PROFIX1 | [ siscNDl | ZEORGMNT RTNMSGTEXT
Generate Prospect | F I project Details Sale Conditions Organisation T message text)
Reoord Whintenance
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RPG as Pseudo Code

With a single click, RPG can be viewed as a form of structured English or Pseudo code.
Mnemonics’ are substituted with file/field/variable texts and constants or literals.

T o - N REICT - - =5
‘Source Lint of TEROGR in XAMEDE(RPGSRC, Liness 150, View Levek 4 4 = | Source List of CFS0ER in XANCDE QRPGSAC, Lines: 150, View Levek 4 -
EH-BHE-F-E-E-BE-k-FhE-a EH-EE-F-k-B-BE-&-FRE-a
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O011.00 < FARH WWACEE 1 DD1%. 0D Aocount Svacas (1]

001z . D0 < FARR UWDARG 60 001z . D0 Date Of Last Posting (6.0]
0dad . 0 [ FaRE WWPTIT 104 001y, O Predicted Interest (20.4)
o0ad. 00 [ FARE UWPTTRE 104 o014, 00 Prad Tax Relief [(10.4)

D15 Db [ FARE WETATF 3 D015 DO Transaceion Type [3)

DD1E. DO [+ FARE WWVLDA 5O DO1E. DD Valus Date [&.0)

0017 .00 < FARE UNTALE 83 0017, 00 Transaction Amount [B.3]

GOL8, OO [ FaRE WWACTG 1 0018, 0D Account Flag (1)
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DO20. O ] PARE WUCHE i BO20. 00 . -= Change Opriss [1f

COZ1. 00 €f Imlcisliss PATASECECS /% Iniltisliss PAramsteEs

0022 . O DEIEC F0P00L DOUED R Fepeat until [ Fedisplay Soreen squal to 'H' |
G023 . b GE40< BERRTH pOUES £ Pepeat until | Retusn Code egual to "I' ]
o024, 00 oE4ze BERCTL ApES ¢ Lnd [ Made sgual Ba ' 0

OOZE. Db [ SIRLHE IFEQ SELANES T2 {Srl.eo. egual oo “BLANEI)

DD2 . DO [+ BOVEL *08 Howe lefr "0N co ZZERE (1)

0027, 00 < BOVEL" OEROODD ¢ wew Rm as Hove lefc 'OEEQODY' wo M3IGID (7]

COZ 0, DO < ENDIF End

COZP. 00 [+ ROVE ACACTH Eove ACACFN to kecount Type

o030 Ob o752 EESR §PVODI Fezform {Validate Sereen)

D031 . D0 [+ READ CEACFF CO3T. 00 Fead ieccouncs Hascer File < 26>

003z . D0 " INITIALISE ZCREEN 1 032 . DD 4% INITIALTSE SCREEN ¢

0037 . DO < WWACTR IFEQ "ACT" G0N, DD If (Aogount Type egqual o 'ACT")

Ohd4 , O [ WWACSES OREG D= e ©Dd4, Ob Or (Account Status equal to fDY)
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Application Documentation

Interactive analysis via a graphical client is generally the most intuitive manner in which to
analyze a system, but there is often a requirement for various types of static information in the
form of structured documentation. Examples of this are project documentation, auditing
information, testing instructions, and customer support documentation (such as with ISV supplied
business software). X-Analysis produces a number of these outputs including:

Data Flow Chart in MS Visio
Any interactive diagram produced by X-Analysis 8 in the client, can be automatically exported to
MS Visio

s Object List m a

Program Centered Daka Flow Diagram for DEODZ, Total Dbjects: 5 e B-HO-R® M-

) Export to PO
OED0Z

B Drawing?:Page-1

= Pﬂml‘.lhﬂlmmmh

3 [L i)

E e 1

G | camy | ey | ey u;m]'-as.-a.,—j
lselemE

= Digey [

] A1 / [4] ] o

Lists and Results sets

Any source, object, or impact-analysis result list can be directly exported to formatted MS Excel
or PDF / MS Word from the client.
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Object List of *ALLUSR,*ALL ™ALL/ ALL/*ALL/*ALL, Total Objects: 249 = - |-
Library Mame Type Attribute  Description 5t @ Export to PDF s
PFANGCDEM  ASTATUS  *FILE  PF & S

CLXANACDEM CBC110 *PiEM al] Order Enkry Sysbem 3 CE R T
EEWANSCDEM  CBOOER *PEM RPG Back-ouk account g D6/03/09  10/2505

= wAN4CDEM —CRANERT SETLE [

L1 XAN4CDEM D H9-© 5 Bookl - Microsoft Excel - B X
CLxAN4CDEM | 145

PF%AN4CDEM Home Insert  Page layout Formulas Data Review View  Adddns 060 = = X

H i XAN4CDEM | - | . . :

= ¥AN4CDEM Al - | Jx | X-Analysis - Object List of E

L FxanNqCDEM I 1] ] E

LFXAN4CDEM|

LFxAN4CDEM| 2

LFxanqcoEm| 2 Library Name Type Attribute Description Status Used
PFxanscoem| * HANMCDEM  ASTATUS FILE FF Stabuz fle A DEASNS

L F 2AN4CDEM 5 MANMCDEM  CBCUO FiEM CLP Ot Enbiy System A DEA03M05

LF £ |XANACDEM  CBI0SR FGM PG Black-out secount B 08K0308

XANACDEM| 7 wapcDEM  CES0SRD FILE DSFF Order Entry display file ENI03
FH ST | MALGEEFSY g vy P Fudiis L 2 SRS |

PDF/MS Word Project Documentation Wizard

With the use of a simple wizard, documents that might take weeks to produce manually, allow
the user to select any of the graphical diagrams, lists, flowcharts, annotation and business rules
summaries generated interactively by the client interface, can be collated into a single document
with contents and index. This can be done for a single object, an application area (explained
below), a list of objects, or an entire system. Any of these documents can then be edited and
distributed as required.

- PCFE_XAN4ACDXA E :
File Edit View Favorites Tools  Help l';’
.\_/} i \_,)I lm fﬁ] Search = Folders = | B x n *

Address |hi'l D:'\Program FilesiDataboroughlx-analysisi 192,168,170, 100 PCF _XAN4CDXA

Syskem Document For
wandCDEA, pdf
Adobe Acrobat Docurnent

-

Syskern Docurment Far
HAMNSZOEA lag
Text Docurnent

1 “1 1
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Application Subdivision

Entire legacy applications are often too large to effectively comprehend or effect wholesale
change. For this reason it is often necessary or helpful to sub divide a system into application
areas. X-Analysis provides facilities for subdividing an application area into groups of objects that
meet user defined selection criteria. These criteria might be based on function or even generic
name. X-Analysis then uses the sophisticated cross-reference information and Data Model
relationships to include, automatically all related elements such as programs, displays, or files in

the application area.

Entire Application

T T T
D I:‘ I:l Application Area 1 Rules

(][] ——
DDDDDDDD

i & Mplmaum Area 2 Rules

Application Areas

Application Overview

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.

XANACDXAT

A - Accounting Main

EST1 - Test AppArea

PRINT - Printed documentation

SMWORK

TESTZ1
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Highlights of Professional Toolset

v" Works under IBM Rational products 7.x / WDSc 7.x or Eclipse 3.2 and above

<\

Program understanding at an application level, rather than a complete system level

<\

Solution for multi-level impact analysis and cross-referencing of complex RPG and COBOL
applications

Graphical & Pseudo Code Documentation of the entire system

Handles programs/files/screens (RPGII/400/LE/Free,COBOL36/400, CL, SQL)
Subroutine layering diagrams

Link to SEU, CODE/400 and LPEX editors

Source levels (summarization of source members)

Application Flow Diagram

AN NN N SR

System Documentation
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Summary

Comprehensive, accurate, and current documentation of a legacy application improves quality,
productivity and reduces risk, for any maintenance IT project.

X-Analysis Professional provides analysts, developers, architects and operations teams with
detailed analysis and interactive diagrammatic constructs that enable rich understanding of
existing applications. With the help of very powerful cross-referencing functionality, graphical,
narratives or a combination of both, X-Analysis used to abstract and describe the system in a
simple and intuitive way, even for non-RPG/COBOL experts.
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