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ASG Support Numbers

ASG provides support throughout the world to resolve questions or problems regarding
installation, operation, or use of our products. We provide all levels of support during normal
business hours and emergency support during non-business hours. To expedite response time,
please follow these procedures.

Please have this information ready:

. Product name, version number, and release number
J List of any fixes currently applied
. Any alphanumeric error codes or messages written precisely or displayed

. A description of the specific steps that immediately preceded the problem

o The severity code (ASG Support uses an escalated severity system to prioritize service to
our clients. The severity codes and their meanings are listed below.)

. Verify whether you received an ASG Service Pack for this product. It may include
information to help you resolve questions regarding installation of this ASG product. The
Service Pack instructions are in a text file on the distribution media included with the
Service Pack.

If You Receive a Voice Mail Message:

1 Follow the instructions to report a production-down or critical problem.

2 Leave a detailed message including your name and phone number. A Support representative
will be paged and will return your call as soon as possible.

3 Please have the information described above ready for when you are contacted by the Support
representative.

Severity Codes and Expected Support Response Times

Severity Meaning Expected Support Response
Time
1 Production down, Within 30 minutes

critical situation
2 Major component of product disabled Within 2 hours

3 Problem with the product, but customer has ~ Within 4 hours
work-around solution

4 "How-to" questions and enhancement Within 4 hours
requests

ASG provides software products that run in a number of third-party vendor environments. Support
for all non-ASG products is the responsibility of the respective vendor. In the event a vendor
discontinues support for a hardware and/or software product, ASG cannot be held responsible for
problems arising from the use of that unsupported version.



Business Hours Support

Your Location

Phone

Fax

E-mail

United States and
Canada

Australia
England
France
Germany

Singapore

All other countries:

800.354.3578

61.2.9460.0411
44.1727.736305
33.141.028590
49.89.45716.222
65.332.2922

1.941.435.2200

941.263.2883

61.2.9460.0280
44.1727.812018
33.141.028589
49.89.45716.400
65.337.7228

Non-Business Hours - Emergency Support

Your Location

Phone

Your Location

support@asg.com

support.au@asg.com
support.uk@asg.com
support.fr@asg.com

support.de@asg.com

support.sg@asg.com

support@asg.com

Phone

United States and
Canada

Asia
Australia
Denmark
France
Germany
Hong Kong
Ireland
Israel/Bezeq
Japan/IDC

800.354.3578

65.332.2922
0011.800.9932.5536
00.800.9932.5536
00.800.3354.3578
00.800.3354.3578
001.800.9932.5536
00.800.9932.5536
014.800.9932.5536
0061.800.9932.5536

Japan/Telecom
Netherlands
New Zealand
Singapore
South Korea
Sweden/Telia
Switzerland
Thailand

United Kingdom

All other countries

0041.800.9932.5536
00.800.3354.3578
00.800.9932.5536
001.800.3354.3578
001.800.9932.5536
009.800.9932.5536
00.800.9932.5536
001.800.9932.5536
00.800.3354.3578

1.941.435.2200



ASG Web Site

Visit http://www.asg.com, ASG’s World Wide Web site.

Submit all product and documentation suggestions to ASG’s product management team at
http://www.asg.com/asp/emailproductsuggestions.asp.

If you do not have access to the web, FAX your suggestions to product management at (941)
263-3692. Please include your name, company, work phone, e-mail ID, and the name of the ASG
product you are using. For documentation suggestions include the publication number located on
the publication’s front cover.
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Preface

This ASG-SmartDoc User’s Guide tells you how to use ASG-SmartDoc (herein called
SmartDoc). SmartDoc gives you comprehensive COBOL program knowledge through
information produced from static analysis and generated documentation. All
documentation SmartDoc generates presents information in an easy-to-read format.
Additionally, program structure charts, software metrics, and a program summary report
provide you with high level program information.

Allen Systems Group, Inc. (herein called ASG) provides professional support to resolve
any questions or concerns regarding the installation or use of any ASG product.

Telephone technical support is available around the world, 24 hours a day, 7 days a week.

ASG welcomes your comments, as a preferred or prospective customer, on this
publication or on any ASG product.

About this Publication

This publication consists of these chapters:

. Chapter 1, "Introduction," gives an overview of SmartDoc and describes the
program documentation produced by SmartDoc, such as program structure charts,
software metrics, and program summary reports.

. Chapter 2, "Concepts," contains a detailed description of the concepts and tools
used by SmartDoc, including the Application Knowledge Repository (herein called
AKR), Program Metrics, Control Flow Analysis, Data Flow Analysis, Subsets,
Perform Ranges, Data Items, Input/Output Data Items, and Program Structure.

. Chapter 3, "Getting Started With SmartDoc." contains the information required to
run and produce SmartDoc reports.

. Chapter 4, "Techniques," provides a basic understanding of the purpose and usage
techniques incorporated in producing SmartDoc reports. Each report is described,
followed by a description of its use in a programming task.

. Chapter 5, "Reports," contains descriptions and illustrations of each report
produced by SmartDoc. Some reports are shown in the multiple formats produced
by different analysis jobs.
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. Chapter 6, "File." contains a description of the File pull-down, used to analyze a
program, generate the SmartDoc reports, analyze programs prior to use by
SmartDoc, and to exit SmartDoc.

. Chapter 7, "View," contains a description of the View pull-down, used to view
metrics data for the programs that reside in the AKR.

. Chapter 8, "Options," contains a description of the Options pull-down, used to
access the pop-ups that customize the SmartDoc environment. Customizing the
SmartDoc environment includes defining and processing the Log file, and
determining the values of the PF keys.

. Chapter 9, "Help," contains a description of the Help pull-down, used to access the
Online Help facility. This chapter describes the actions available on the Help
pull-down

. Chapter 10, "Metrics," contains a description of SmartDoc generated metrics used
to manage the program maintenance life cycle by providing information about the
relative complexity and quality of a program.

. Chapter 11, "Analyze," describes the analyze process used by SmartDoc. The
analyze process gathers information about the program, including program
relationships, logic, data and execution paths, and stores this information in the
AKR. After the analyze information is placed in the AKR, it is available to ESW
products in online and batch environments, where it is accessed to provide valuable
information about the design and operation of user systems.

. Chapter 12, "SmartDoc Options," contains a description of SmartDoc options used
to control report generation and to specify various report formats. Most of these
options are specified by using the SmartDoc Options screen (when the online
component is available). When ISPF is not installed, these options can be specified
in the VIAIN DD statement of the analyze job by using the DPARM parameter.

. Chapter 13, "AKR Utilities," contains a description of the online and batch AKR
utilities used by SmartDoc.

. Chapter 14, "Online Component Commands," contains a description of SmartDoc’s
online component commands. These commands are entered on SmartDoc screens
in the same manner as ISPF commands, in the command input area on line four.

. Chapter 15, "Help Facility," contains a description of the comprehensive and
context sensitive Help facilities provided to answer most questions online. The
Help Tutorial contains help information on several subjects, such as screens,
pop-ups, reports, commands, messages, and abends. The Help Tutorial also
includes a Table of Contents that describes each major SmartDoc function, and a
comprehensive Index for viewing specific information.
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Related Publications

The documentation library for ASG-SmartDoc consists of these publications (where nn
represents the product version number):

. The ASG-Center Installation Guide (CNX0300-nn) contains ASG-Center
installation and customization procedures. ASG-Center must be installed before
ASG-SmartDoc is installed.

. The ASG-SmartDoc Installation Guide (DCX0300-nn) provides instruction for
installing and maintaining ASG-SmartDoc.

. The ASG-SmartDoc User’s Guide (DCX0200-nn) describes ASG-SmartDoc
instructions and report generation.

Note:
To obtain a specific version of a publication, contact the ASG Service Desk.

xi
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ASG-Existing Systems Workbench (ASG-ESW)

Xii

ASG-ESW (herein called ESW) is an integrated suite of components designed to assist
organizations in enhancing, redeveloping, or re-engineering their existing systems. ESW
products use the Application Knowledge Repository (AKR) to store source program
analysis information generated by the Analytical Engine. Figure 1 represents the
components of ESW.

Figure 1 + ASG Existing Systems Workbench

Existing Systems Workbench I

HI ASG-Insight for Program Understanding |

HI ASG-Estimate for Resource Estimation |

ASG-SmartEdit for COBOL Editing
ASG-SmartEdit-Browse

ASG-SmartTest for Testing/Debugging
-TSO
-CICs

ASG-Center - IMS

- ASM

- APS

- PLI

-TCA

- DB2 Stored Procedure

N H ASG-SmartDoc for Program Documentation |
Application

Knowledge
Repository (AKR)

%| ASG-Recap for Portfolio Analysis |

HI ASG-Alliance for Application Understanding |

%I ASG-Encore |

HI ASG-AutoChange |

€} ASG-Bridge |
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This table contains the name and description of each ESW component:

ESW Product

ASG-Alliance

Herein Called

Alliance

Description

The application understanding component that is
used by IT professionals to conduct an analysis of
every application in their environment. Alliance
supports the analysis and assessment of the
impact of change requests upon an entire
application. Alliance allows the programmer/
analyst to accurately perform application analysis
tasks in a fraction of the time it would take to
perform these tasks without an automated
analysis tool. The impact analysis from Alliance
provides application management with additional
information for use in determining the resources
required for application changes.

ASG-AutoChange AutoChange

The COBOL code change tool that makes
conversion teams more productive by enabling
quick and safe changes to be made to large
quantities of code. AutoChange is an interactive
tool that guides the user through the process of
making source code changes.

ASG-Bridge

Bridge

The bridging product that enables field expansion
for program source code, without being required
to simultaneously expand the fields in files or
databases. Because programs are converted in
smaller groups, or on a one-by-one basis, and do
not require file conversion, testing during the
conversion process is simpler and more thorough.

ASG-Center

Center

The common platform for all ESW products.
Center provides the common Analytical Engine to
analyze the source program and store this
information in the AKR. This common platform
provides a homogeneous environment for all
ESW products to work synergistically.
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ESW Product

ASG-Encore

Herein Called

Encore

Description

The program re-engineering component for
COBOL programs. Encore includes analysis
facilities and allows you to extract code based on
the most frequently used re-engineering criteria.
The code generation facilities allow you to use the
results of the extract to generate a standalone
program, a callable module, a complement
module, and a CICS server. Prior to code
generation, you can view and modify the
extracted Logic Segment using the COBOL
editor.

ASG-Estimate

Estimate

The resource estimation tool that enables the user
to define the scope, determine the impact, and
estimate the cost of code conversion for COBOL,
Assembler, and PL/I programs. Estimate locates
selected data items across an application and
determines how they are used (moves, arithmetic
operations, and compares). Time and cost factors
are applied to these counts, generating cost and
personnel resource estimates.

ASG-Insight

Insight

The program understanding component for
COBOL programs. Insight allows programmers
to expose program structure, identify data flow,
find program anomalies, and trace logic paths. It
also has automated procedures to assist in
debugging program abends, changing a
computation, and resolving incorrect program
output values.

ASG-Recap

Recap

The portfolio analysis component that evaluates
COBOL applications. Recap reports provide
function point analysis and metrics information,
program quality assessments, intra-application
and inter-application comparisons and
summaries, and historical reporting of function
point and metrics information. The portfolio
analysis information can also be viewed
interactively or exported to a database,
spreadsheet, or graphics package.

ASG-SmartDoc

SmartDoc

The program documentation component for
COBOL programs. SmartDoc reports contain
control and data flow information, an annotated
source listing, structure charts, program summary
reports, exception reports for program anomalies,
and software metrics.
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ESW Product Herein Called  Description

ASG-SmartEdit SmartEdit The COBOL editing component that can be
activated automatically when the ISPF/PDF
Editor is invoked. SmartEdit provides
comprehensive searching, inline copybook
display, and syntax checking. SmartEdit allows
you to include an additional preprocessor (for
example, the APS generator) during syntax
checking. SmartEdit supports all versions of IBM
COBOL, CICS, SQL, and CA-IDMS.

ASG-SmartTest SmartTest The testing/debugging component for COBOL,
PL/I, Assembler, and APS programs in the TSO,
MVS Batch, CICS (including file services), and
IMS environments. SmartTest features include
program analysis commands, execution control,
intelligent breakpoints, test coverage, pseudo
code with COBOL source update, batch connect,
disassembled object code support, and full screen
memory display.

Invoking ESW Products

The method you use to invoke an ESW product depends on your system setup. If you
need assistance to activate a product, see your systems administrator. If your site starts a
product directly, use the ISPF selection or CLIST as indicated by your systems
administrator. If your site uses the ESW screen to start a product, initiate the ESW screen
using the ISPF selection or CLIST as indicated by your systems administrator and then
typing in the product command on the command line.

The product names can also vary depending on whether you access a product directly or
through ESW. See "ESW Product Integration" on page xvi for more information about
using ESW.
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To initialize ESW products from the main ESW screen, select the appropriate option on
the action bar pull-downs or type the product shortcut on the command line.

Product Name Shortcut  ESW Pull-down Options
Alliance AL Understand » Application
AutoChange CcC Change P Conversion Set
Bridge BR Change » ASG-Bridge
Encore (Re-engineer) EN Re-engineer » Program
Estimate ES Measure P ASG-Estimate
Insight (Understand) IN Understand » Program
Recap (Portfolio Analysis) RC Measure » Portfolio
SmartDoc (Document) DC Document » Program
SmartEdit SE Change » Program

Or

Change » Program with Options

SmartTest ST Test » Module/Transaction

ESW Product Integration

Because ESW is an integrated suite of products, you are able to access individual ESW
products directly or through the main ESW screen. As a result, you might see different
fields, values, action bar options, and pull-down options on a screen or pop-up depending
on how you accessed the screen or pop-up.

Certain ESW products also contain functionality that interfaces with other ESW products.
Using SmartTest as an example, if Alliance is installed, SmartTest provides a dynamic
link to Alliance that can be used to display program analysis information. If Insight is
installed and specified during the analyze, the Insight program analysis functions are
automatically available for viewing logic/data relationships and execution path. For
example, the Scratchpad option is available on the Options pull-down if you have Insight
installed. Access to these integrated products requires only that they be installed and
executed in the same libraries.
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Example 1. Figure 2 shows the Encore Primary screen that displays when you access

Encore directly.

The Encore Primary screen contains these eight action bar menu items: File, View,

Extract, Generate, Search, List, Options, and Help.

Figure 2 « Encore Primary Screen
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Copykight Allen Swsteds Graup, Inc., an unpublished work.
A proprietary product of ASG, Inc. Use restricted to authorized licensees.
Uizit the ASG Zupport Web fite at www.asg.cod

Figure 3 shows the Encore Primary screen that displays when you access Encore through
ESW by selecting Re-engineer P Program from the ESW action bar menu. Notice that the
Primary screen name changes to ASG-ESW - Program Re-engineering when you enter

Encore through ESW. Also, the Logic menu item displays if Insight is installed.

Figure 3 « ESW Encore Primary Screen
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Copyright Allen Systeds Group, Inc., an unpublished wark.
Visit the ASE Support Web Zite at wuw,asg.cod

A proprietary product of A2G, Inc. Wse restricted to authorized licensees.
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Xviii

Example 2. Figure 4 shows the File - Analyze Submit pop-up that displays when you
access SmartTest directly. Figure 5 shows the File - Analyze Submit pop-up that displays
when you access SmartTest through ESW.

Notice that the Analyze features field in Figure 5 lists additional ESW products than
shown on Figure 4. This field is automatically customized to contain the ESW products
you have installed on your system.

The actions shown on these screens also vary. For example, the D action (ASG-SmartDoc
Options) is available on the File - Analyze Submit screen if the SmartDoc product is
installed on your system. In Figure 4, the ASG-SmartDoc Options action is not available.

Figure 4 « File - Analyze Submit Screen
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Figure S« File - Analyze Submit Screen (Accessed through ESW)
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Publication Conventions

Preface

ASG uses these conventions in technical publications:

Convention Represents

ALL CAPITALS

Directory, path, file, dataset, member, database,
program, command, and parameter names.

Initial Capitals on Each Word

Window, field, field group, check box, button, panel (or
screen), option names, and names of keys. A plus sign
(+) is inserted for key combinations (e.g., Alt+Tab).

lowercase italic

Information that you provide according to your

monospace particular situation. For example, you would replace
f1ilename with the actual name of the file.
Monospace Characters you must type exactly as they are shown.

Code, JCL, file listings, or command/statement syntax.

Also used for denoting brief examples in a paragraph.

Vertical Separator Bar (| )
with underline

Options available with the default value underlined
(e.g. YIN).
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Introduction

This chapter contains an overview of SmartDoc, describes the program documentation
produced by SmartDoc, and contains these sections:

Topic Page

Overview 1
SmartDoc Reports 2
Interfaces 3
Operating Systems 4
Printers 4
COBOL Support 4
Preprocessor Support S
Major SmartDoc Components 5

Overview

Programmers and analysts use program documentation to learn about the internal
structure and logic of programs. Quality documentation gives these IT professionals a
program road-map that helps them maintain and enhance existing systems. SmartDoc
provides this information through static program analysis, comprehensive reports, and
diagrams.
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SmartDoc gives you comprehensive COBOL program knowledge through the
information it produces from static analysis and generated documentation. All
documentation SmartDoc generates presents information in an easy-to-read format.
Additionally, program structure charts, software metrics, and a program summary report
provide you with high level program information.

SmartDoc is a part of Center, an integrated product family supporting software
maintenance life cycle automation.

SmartDoc is a batch-oriented product. However, you can use an interactive online
component to generate requested program documentation, set up and maintain the AKR,
and display program metrics.

Program Preparation

SmartDoc prepares a program report by using one of the analyze methods described in
Chapter 11, "Analyze." on page 157. The AKR stores the analysis output. Then, this
information becomes an integrated component of the program documentation.

SmartDoc Reports

SmartDoc has an interactive user interface used to generate documentation, reports, and
diagrams. These are the SmartDoc reports:

SmartDoc Reports

Table of Contents Master Index

Program Summary Metrics report
Program Metrics
Software Science Volume Metric
Control Variable Metric
Cyclomatic Complexity Metric
Essential Complexity Metric
GOTOFAR Metric
Perform Range Metrics
Software Science Volume Metric
Cyclomatic Complexity Metric
GOTOFAR Metric

Advanced Source Listing Paragraph Cross-Reference
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SmartDoc Reports

CALL Statement report Perform Range Hierarchy Chart
Compiler/Optimizer Output report Perform Range Usage and Interface report
Condensed Source Listing Program Exception report

COPY Statement report Structure Chart

Data Division report Subset report

Enhanced Data Cross Reference report Verb Summary

See Chapter 5, "Reports," on page 39 for detailed information on SmartDoc reports.

Interfaces

SmartDoc is a batch-oriented product that you can integrate with compile and link JCL,
or you can run stand alone. It includes an interactive, online component you can use to
generate program documentation, to set up and maintain the AKR, and to display
program metrics.

Note:
These functions can also be accomplished if ISPF is not installed.

The SmartDoc online component now features Common User Access (CUA) screens,
action bars, pull-downs, and pop-ups designed for easy access to all product features.

An action bar is the line of keywords displayed at the top of a screen. Each keyword
represents a category of actions you can perform on that screen. Process the action bar by
selecting an action. Select an action by moving the cursor to the desired keyword and
pressing Enter.

A pull-down displays when you select an action on the action bar. On a pull-down,
actions followed by three dots (...) display a pop-up when selected. Actions not followed
by three dots (...) immediately activate internal commands. There are two ways to select
an item on a pull-down:

. Move the cursor to the desired keyword and press Enter.

. Enter the number of the desired action in the input field and press Enter.
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A pop-up is a window that displays when you either type a command or select an item on
a pull-down or a pop-up. You can enter information for the requested action on a pop-up.
Enter the desired data and/or option, then follow the instructions on the pop-up to process
the information.

Note:
Press PF3/15 to exit either a pull-down or a pop-up without processing any actions.

Operating Systems

SmartDoc runs under MVS and uses ISPF (Version 3.1 or later) as its standard online
user interface. However, you can manually set up and maintain JCL to produce reports if
ISPF is unavailable. Use the procedures (PROCs) included with SmartDoc to maintain
the AKR.

Printers

SmartDoc supports most printers that use a standard character set, and provides program
parameters to use alternate characters if required. See Chapter 8, "Options." on page 137
for more information.

COBOL Support

SmartDoc supports these versions of COBOL.:
. COBOL/370

. OS/VS COBOL

. COBOL II (including Release 3)

. CASE generated COBOL
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Preprocessor Support

SmartDoc supports these preprocessor languages directly:
. Command Level CICS

. Command Level DL/I

. CA-IDMS

. SQL

Other preprocessor languages can be supported from the generated COBOL code.

Major SmartDoc Components

The first screen SmartDoc displays identifies major SmartDoc components (see
Figure 6). The action bar is one of these, and designates the primary functional
organization of the SmartDoc online component. Each action bar item displays a
pull-down list of options available for that action.

Figure 6 « Primary SmartDoc Screen
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Copyright Allen Systems Group, Inc., an unpublished work.
A proprietary product of ASG, Inc. Use restricted to authorized licensees.
Yizit the ASG Support Web Site at www.asg.com
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Actions

These are the Primary SmartDoc screen actions:

Action Description

File The File action displays the File pull-down, used to analyze a program,
submit SmartDoc reports, manage the AKR, and to exit SmartDoc. See
Chapter 6, "File," on page 111 for additional information.

View The View action displays the View pull-down, used to view metrics for a
program in the AKR. See Chapter 7, "View." on page 131 for additional
information.

Options The Options action displays the Options pull-down used to set options

such as PF key values, Log file attributes, and various options for the
interactive process. See Chapter 8, "Options." on page 137 for additional
information.

Help The Help action displays the Help pull-down used to access the Online
Help facility. See the online help, and Chapter 9, "Help." on page 147 and
Chapter 15, "Help Facility," on page 225 for additional information.




Concepts

This chapter contains a detailed description of concepts and tools used by SmartDoc and
contains these sections:

Topics Page

Terms 7
Application Knowledge Repository (AKR) 8
Program Metrics 8
Control Flow Analysis 10
Data Flow Analysis 11
Subsets 11
Perform Ranges 13
Data Items 13
Program Structure 14

Terms

SmartDoc introduces new concepts and terms that are key to its operation. These
concepts are described in this chapter:

« AKR
. Program metrics

. Control flow analysis

Data flow analysis

Subsets
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. Perform ranges
. Data items
. Input and output data items

. Program structure

Application Knowledge Repository (AKR)

The AKR is either an BDAM or a VSAM file organization. The AKR has utilities you
can use for allocation and maintenance. You can use the AKR utilities to allocate
multiple AKRs. For more information about AKR structure and maintenance, see
Chapter 13, "AKR Utilities," on page 193.

The Program Analyzer stores the program information in the AKR after it analyzes a
program. This information is about program relationships, logic and data, execution
paths, and COBOL intelligence. For more information about the Program Analyzer, see
Chapter 11, "Analyze," on page 157.

SmartDoc generates program documentation and metrics from the information the
program analysis placed in the AKR.

Program Metrics

Software metrics assess program complexity, architecture, and software quality. They
allow organizations to identify programs that need enhanced, re-engineered, or additional
resources.

The AKR stores the program metrics information as a separate member (i.e., it is stored
separately from the actual program). If you delete the program from the AKR, the metrics
information remains intact. Use the Metrics Display and Utilities screen to either rename
or delete metrics.

Unlimited versions of metric data are retained for each program, providing information
for complexity versus time graphs.
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Software Science Volume Metric

The Software Science Volume Metric is a size (or volume) metric based on the premise
that the larger the program, the more difficult it is to understand and maintain. The
Software Science Volume Metric is defined by using these nine variables. For example:

n1= number of distinct operators in the program
n2 = number of distinct operands in the program
N1= total number of operators in the program
N2 = total number of operands in the program
n=nl + n2 = the vocabulary of the program

N = N1 + N2 = the length of the program

The volume (V) of a program can then be defined as:

V=Nlog2n

The effort (E) to understand a program can be defined as:
E=V*V

SmartDoc reports on program volume (V).

Cyclomatic Complexity Metric

The Cyclomatic Complexity Metric measures logical flow paths. This metric is defined
as the number of predicates (or branch) points in the program, and operates on the
premise that the number of program paths determine the complexity of the program. The
number of predicates is a count of the IF, GO TO DEPENDING, etc., statements (i.e., all
conditional branches in the program).

Control Variable Metric

The Control Variable Metric is similar to the Cyclomatic Complexity Metric, except the
Control Variable Metric measures the number of program control variables. This metric
is based on the premise that programs with equal flow paths, but more variables
controlling the flow, are more difficult to understand and maintain than programs with
fewer control variables. For example:

Complexity = (number of branch points)

Complexity = (number of branch points) + (number of control variables)
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Essential Complexity Metric

The Essential Complexity Metric measures how much a program can be reduced,
quantifying how well structured a program is. This metric is defined as the Cyclomatic
Complexity Metric minus the number of reducible subgraphs in the program. Reducible
subgraphs are created through unstructured constructs.

The value of the Essential Complexity metric is equivalent to the Cyclomatic Complexity
Metric after removing all proper, single entry, and single exit subgraphs. For example:

Complexity = (number of branch points - reducible subgraphs)

GOTOFAR Metric

The GOTOFAR metric measures the relative frequency of long GOTOS in a program. A
long GOTO is one that jumps out of the current paragraph. The GOTOFAR metric is a
rational quantity expressed as a decimal fraction with a value either greater than or equal
to zero and less than one. The metric is defined as this ratio, for example:

Complexity = (number of long GOTOs)/(number of PROC DIV statements)

Control Flow Analysis

10

The analyze job provides the control flow analysis when you perform a SmartDoc
analysis. The Advanced Source Listing reports control flow analysis information when
you analyze a program. The control flow analysis indicates the control path either to or
from a particular point in the code. The PROCEDURE DIVISION of the Advanced
Source Listing shows each source statement. Whenever SmartDoc encounters a label
(PROCEDURE DIVISION, paragraph, or section label), information on how the control
flows to that label is shown on the Advanced Source Listing. The Advanced Source
Listing also shows where the source passed control when SmartDoc encounters a
COBOL verb affecting control flow. When SmartDoc encounters the end of a paragraph
or a perform range, the Advanced Source Listing shows all possible return locations.
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Data Flow Analysis

Subsets

The analyze job provides the data flow analysis when you perform an Extended
SmartDoc analysis. Information from the SmartDoc data flow analysis is presented on the
Advanced Source Listing for each data item.

When you use a data item, SmartDoc indicates all locations in the source where the
current data item value may have been set. When a data item is modified, SmartDoc
indicates all locations within the source where the modified value may be used next. A
SmartDoc data flow analysis considers all data alias names (renames, redefines, record
group items).

SmartDoc classifies COBOL statements into subsets by grouping similar COBOL verbs
together. For example, lines that contain READ, WRITE, OPEN, or CLOSE verbs can be
referenced as the 10 subset. The Subset report lists each of the subsets and identifies the
paragraphs or the divisions containing them. The paragraph or the division name is
shown with the page and line number where that subset occurs in the Advanced Source
Listing.

These are the COBOL subsets and their corresponding entities:

COBOL Subset Description

Assignment Statements that assign a value, such as MOVE, ADD, and
Compute

CALL Statements that relate to subprogram calls, such as CALL
and CANCEL

CICS Any CICS or DL/1 Command Level statements

COBOLII PROCEDURE DIVISION statements that are exclusively
COBOL II, including CONTINUE, END, and
INITIALIZE verbs

COMMENT Statements having no run-time effect, such as all lines with

an asterisk (*) in column 7, the entire IDENTIFICATION
DIVISION, and NOTE statements

CONDITIONAL Statements or the parts of statements that conditionally
change the flow of control in a program such as IF, ELSE
and WHEN

11
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COBOL Subset Description

12

DB2 | SQL EXEC SQL statements

DDL SQL Data Definition Language statements, such as
CREATE, ALTER, DECLARE and DROP

DEBUG Statements containing a DEBUG, EXHIBIT, ON,
READY, or RESET verb, as well as statements containing
a D in column 7

DEFINITION Declaratives of data items including the
SPECIAL-NAMES paragraph in the ENVIRONMENT
DIVISION, as well as the entire DATA DIVISION

DIRECTIVES Statements that direct the complier to take specific actions
during compilation, such as BASIS, EJECT, and TITLE

DL/T | DL/1 DL/I Command Level statements

DML SQL Data Manipulation Language statements, such as
SELECT, UPATE, INSERT and COMMENT

ENTRY The PROCEDURE DIVISION statements and all ENTRY

statements

EXIT | PGMEXIT

Statements containing a STOP RUN, GOBACK, or EXIT
PROGRAM verb, as well as CALL statements indicated as
NORET (non-returning)

FALLTHROUGH Statements of PERFORMed units that fall through to the
next paragraph

FD Statements containing file definitions

GOTO Statements containing an ALTER or an GOTO verb

IDMSQ IDMS statements

10 COBOL IO statements (10, Input, or Output respectively)

INPUT including CALL statements indicated as containing 10,

OUTPUT Input, or Output

DIVISION Statements containing either DIVISION or SECTION

PARAGRAPH headers, or PARAGRAPH labels

SECTION

MATH Statements containing ADD, SUBTRACT, MULTIPLY,

DIVIDE, or COMPUTE verbs
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COBOL Subset Description

PERFORM Statements containing the PERFORM, SORT, or MERGE
verbs
SORTMERGE Statements containing SORT, MERGE, or RELEASE

verbs; a paragraph or a section name referred to in
INPUT/OUTPUT PROCEDURES

01 AND 77 LEVELS Statements containing either 01 or 77 data definition

Perform Ranges

A perform range consists of all the code that executes by following a PERFORM
statement. For example:

PERFORM PARAGRAPH-ABC THRU PARAGRAPH-XYZ.

The prior statement indicates the paragraphs range begins with PARAGRAPH-ABC and
continues through the end of PARAGRAPH-XYZ, including all paragraphs executed
between.

Data Items

A data item can be any of these six listed types:
. Elementary dataname

. File name

. Group name

. Table name

. Table element name

. Special name

SmartDoc supports any legal COBOL reference for a data element. Also, SmartDoc
identifies a redefined variable by both the specified name and the redefined name, and
treats a table entry reference as a reference to the entire table. All references are reported
when data items overlap and a name can refer to parts of multiple data items. For
example, SmartDoc identifies references to a group item as well as the individual
elements within the group. This is true of both data item modification and/or uses.

13
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SmartDoc identifies valid data item references, as opposed to matching simple character
patterns in the variable name. These valid data item references identify redefined or
renamed data items, or record group items (also called aliases). SmartDoc also identifies
indirect data item references. Indirect references are datanames either directly or
indirectly affected by the use of a data item or a modification.

SmartDoc identifies definitions, modifications, and uses of data items. A definition is the
defined data item and data item aliases specified in the DATA DIVISION. Modification
is an occurrence of a data item where its value is either set or altered. Lastly, SmartDoc
uses a tested or a used value to identify how a data item is being used.

Input and Output Data Items

The Perform Range Usage and Interface report identifies data items used to communicate
parameters to and from a perform range. These data items are referenced as either IN or
OUT. IN data items are modified outside of the perform range, then used prior to
modification within the perform range. OUT data items are modified within the perform
range, then used outside the perform range prior to modification. USE and MOD are data
items referenced inside the perform range.

Program Structure

14

SmartDoc gives you the structure of a COBOL program. The Perform Range Hierarchy
Chart and Structure Chart show statements comprising the general program structure.
The Perform Range Hierarchy Chart shows the program structure in an area as densely as
possible and indicates the relative nesting level of performs and calls. The Structure Chart
graphically shows the information reported on the Perform Range Hierarchy Chart.



Getting Started With SmartDoc

This chapter contains the information required to run and produce SmartDoc reports and
contains these sections:

Topic Page

Introducing SmartDoc 15
Starting SmartDoc 16
Analyzing the Program 17
Generating SmartDoc Reports 19
Editing the JCL 21

Introducing SmartDoc

This chapter is for the new SmartDoc user. Review Chapter 2, "Concepts," on page 7 to
understand SmartDoc terminology before following the sample SmartDoc session
presented in this chapter. Also, review Chapter 5, "Reports," on page 39 to familiarize
yourself with the many SmartDoc reports.

Perform these tasks before beginning the sample SmartDoc session:
. Determine the AKR used.

If you do not know the name of the AKR to use either contact your systems
programmer or allocate an AKR as directed in Chapter 13, "AKR Utilities," on

page 193.

Select a program to document.
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See these chapters for more information:

. See Chapter 11, "Analyze," on page 157 for information on analyze options,
program analysis and generating SmartDoc reports.

. See Chapter 12, "SmartDoc Options." on page 189 for information on SmartDoc
options.

Starting SmartDoc

The method you use to invoke SmartDoc depends on your system setup. See your system
administrator if you need assistance activating SmartDoc.

To use either ISPF or CLIST to start SmartDoc, follow this step:

» Use either the ISPF selection or CLIST (as indicated by your system administrator) to
start SmartDoc.

The SmartDoc Primary Screen displays after you activate the session (see Figure 8 on
page 17).

To use the ESW Screen to start SmartDoc

1 Initiate the ESW screen by using either the ISPF selection or CLIST as indicated by
your System Administrator (see Figure 7).

2 Select Document » Program and press Enter.

The product name displays on the screen as ASG-ESW - Program Documentation.

Figure 7+« ESW Primary Screen
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FEIERERRE RN R R Ry ES S F S S E RS kEERE FEREEE RS
kkdkdk *hdwk kdRkkEE  dkkEkd £33
EERE EERE EEEE S 54 EEEE *EE
FEEREK FEFEFFRRRLRRERRRERRRLRR0E AR EFRERRRELRR RN S
FREEY 2SS s 22532 FEYEF R EE A ER R Y

Copyright Allen Systems Group, Inc., an unpublished work.
A proprietary product of ASG, Inc. Use restricted to authorized licensees.
Wisit the ASG Support Web Site at www.asg.com
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Figure 8 « Primary SmartDoc Screen

File View Options Help

ASG-ESW - Program Documentation

Command ===3
FEdrdR kR RN kR R R R S S S s S S S P SRS S
FEFEFFFFFARI R RNy EE S i s R 22222
FEEXE ¥EEEE EERERE EETE L]
E2T 21 FERERE REERRE FEERE
(2SS S FS SRS TT LSS ESE S S FS SRS ES S IS S
FEEREERRRRREENRERRER R FRRRRERTRRREEA L RHEA R TEEREERE
*REEK E2TT L] REEERE KEARE E23
TERERE FEERE TREEEE REREE E223
FEEEE ESE S S I S kRERREAIRRER R R R
FEEE L FEEFRRERERRRERRRR KRR A AR FEEREEFRRERERRAA R

Copyright Allen Systems Group, Inc., an unpublished work.
A proprietary product of A5G, Inc. Use restricted to authorized licensees.
Wisit the ASG Support Web Site at www.asg.com

Analyzing the Program

The selected program must be analyzed by the Program Analyzer before you can produce
SmartDoc reports.

To analyze a program

1 Select File P Analyze from the SmartDoc Primary Screen and press Enter (see
Figure 9). The Prepare Program pop-up displays (see Figure 10 on page 18).

Figure 9 « File Pull-down

File W%iew Options Help

1 _1. Analyze... -ESW - Program Documentation
2. Reports...
3. AKR utility...
4. Exit HEERELRRE S S E TS S S PSS
R e T YORTEEEREERE O REELRERRERRRLRERRRRRR AKX KL KA KR RRLRR RS
EET 22 FREEE FEREREE KRR
FEERE FEERE REEERE FEREE
FEFEFFEREARR Ry E2 S s s 224 ES S5 33 FEREREY
FEEXEERREEERBRRLRRERE  RRRRXRRERRRRRREE A RRER FEEXERERR
E2TT L] FEERE KERFEE  KEEKE *kE
FEERE FEEEE FEEREE O EERRE E23
FEEER EE S S s S SRS 22 S8 s s s s 24
KLk FERTEEELRARRERERRRLRARRE FEERRERERRRLRL AR

Copyright Allen Systems Group, Inc., an unpublished work.
A proprietary product of ASG, Inc. Use restricted to authorized licensees.
Wisit the ASG Support leb Site at www.asg.com
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Use the Prepare Program pop-up in Figure 10 to analyze the program in preparation
for SmartDoc.

Figure 10 » Prepare Program Pop-up

ASG-ESW - Prepare Program
Command ===>

E - Edit JCL S - Submit JCL D - Doc Options

Compile and link JCL (PDS or sequential):
Data set name 'USER.TEST.CNTL (MEMBER)’

Analyze features (Y/N)
Understand: N Test: N Extended Analysis: N Document: Y
Re-engineer: N

AKR data set name 'USER.TEST.AKR’

AKR program name (if overriding PROGRAM-ID)

Analyze options

Compile? (Y/N) . . . . . . . . . N (Y if needed by features)
Link load module reusable? [(Y/N) N (Test only)
Note:

The product names listed under the Analyze features (Y /N) field may differ from
the names shown in the example in Figure 10 if you started SmartDoc from the
ESW Primary Screen.

Type the dataset of the JCL used to compile and link the program in the Compile and
link JCL field.

Our sample session uses ASG.VIACENxx . CNTL(VIADDCVS).
If other ESW are products installed:

Select the desired analyze job(s) type(s) in the Analyze features field.

Or

If SmartDoc is the only product installed:

The default for SmartDoc is YES.

Type the AKR name in the AKR dataset name field and press Enter.

Our sample session uses USER.TEST.AKR.
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6  Type Y in the Compile? field and press Enter.

7 Type D in the command area to select the File - SmartDoc Options pop-up to submit
the reports simultaneously.

Generating SmartDoc Reports

Use the File - SmartDoc report pop-up to produce SmartDoc reports, to either submit or
edit the JCL for the analyze job, and to specify the SmartDoc analysis.

To display the File - SmartDoc Options pop-up, complete this step:
» Select Analyze Submit P option D and press Enter.

Perform an Extended SmartDoc analysis with a compile and reports from this pop-up
with these tasks:

To submit an analyze job
1 Type aback slash (/) in the Analyze field and press Enter to submit an Analyze job.

2 Type a back slash (/) in the Extended SmartDoc analysis field and press Enter to
obtain extended analysis and reporting features.

3  Type Y in the Compile field and press Enter to compile the program at the time of
analysis.

4  Type 1 inthe Actions field and press Enter to display the File - Select reports pop-up
illustrated in Figure 11 on page 20.

Use this pop-up to specify report options, and to select the reports generated
following program analysis.
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Figure 11 * File - Select Reports Pop-up

View Options Help
File - Select Reports
Select the desired ASG-SmartDoc Reports.

Minimum Reports

- Advanced Source - Paragraph Cross-Reference
- Call - PERFORM Range Hierarchy

- Compiler Output - PERFORM Range Usage

- Condensed Source - Program Exception

- Copy - Structure Chart

- Data Division - Subset

- Data Cross-Reference - SYSPRINT

- Master Index - Verb Context

- Metrics - Verb Frequency

Report Options

1. General - All Reports
2. Structure Chart

3. PERFORM Range Hierarchy

Type a non-blank character in the report field to select a report and press Enter.

To only produce the Advance Source Listing and the Enhanced Paragraph
Cross-Reference reports, select the Minimum reports field. For this exercise, make
sure that the Minimum reports field is not selected.

Note:
To specify format and content options for reports, select an action in the Report
Options field. See "File - Select Reports Pop-up" on page 117 for additional
information on these options.

You can submit other reports from this screen without performing another analyze
after a program is analyzed and it resides in the AKR.

Press F3 to return to the File - SmartDoc Reports pop-up after selecting the reports.

Type 3 in the Actions field to edit the JCL for the analyze job.
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Editing the JCL

To initiate an editor session with the compile/analyze JCL for the displayed analyze job,
follow this step:

P Select File - SmartDoc Report » Edit JCL action and press Enter. The Editor screen (see
Figure 12) displays.

Figure 12 » Editor Screen Showing Compile/Analyze JCL

File Edit Confirm Menu Utilities Compilers Test Help

EDIT U3ERID.T111510.VIAJCL Columns 00001 00072
Command ===> Seroll ===»> CSR
FTEEFTT AR F AT T AN T AL TANTEANTAANNANLS TDp of Data FFFEEEEEEEEEEEEEEEEEEEEENNNLLS
0ooool f/USERID  JOE (ACCOUNT), 'COEOLII3O',CLAZS=A,PRTY=6,

oooooz // NOTIFY=USERID, MSGCLASS=X, REGICN=4096K, TIME=2

000003 /7%

000004 //*OBPROC DD DSN=COBZ .W300.PROCLIB, DISP=3HR

Qoooo0s ll."lll"1"1"1"1"1"1"1"1“1“1“1“1“1"1"1"1"1"1"1“1“1“1“1“1"1"1"1"1"1"tt*******ﬁtttt******ﬁﬁtt

0ooooe /% THIS JCL HAS BEEEN MODIFIED BEY THE ASG ANALYZE *

0o0ooo7? S/ % SUBMIT FACILITY, WHICH CONVERTS COMPILE JCL INTD *

000o0s /% COMPILE AND ANALYZE JCL. NEW OR MODIFIED LINES *

000009 /% CONTAIN 'ASG' IN COLUMNS 74 THROUGH 76. *

Qooo010 ll."lll"1"1"1"1"1"1"1"1“1“1“1“1“1"1"1"1"1"1"1“1“1“1“1“1"1"1"1"1"1"tt*******ﬁtttt******ﬁﬁtt

000011 f/VIAIN EXEC PGM=IEEGEMNER

oooolz S/SYSIN oD DUMHY

000013 //3YIPRINT DD DUMMY

000014 //SYSUTZ DD DSN=g&VIAIN,DISP=(,PLSS), UNIT=SYSDL,

000015 /7 SPACE= (TERE, (1,1),ERL3E],

oooole fF DCE= (RECFM=FE, LRECL=50, ELESIZE=7440)

000017 f/SY3UTL oD *

000018 * ANALYEE FEATURES:

goooils  SD,SDR

To edit the JCL

1 Review the generated JCL to make sure it is correct for your environment.

2 Use the ISPF SUBMIT command to submit the job when you are satisfied with the
JCL.

3 Press PF3/15 to return to SmartDoc.
You have successfully submitted a SmartDoc analysis and report job.
4  Retrieve the output from your assigned printer when the job is complete. This is the

same printer that SYSOUT output is normally printed on, unless you specified a
different printer.
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Techniques

This chapter discusses the purpose and usage techniques of SmartDoc reports and
contains these sections:

Topic Page

Introduction 24
Advanced Source Listing 24
Call Statement Report 25
Condensed Source Listing 26
Copy Statement Report 26
Data Division Report 27
Enhanced Data Cross-Reference Report 28
Program Metrics 29
Paragraph Cross-Reference 32
Perform Range Hierarchy Chart 32
Perform Range Usage and Interface Report 33
Program Exception Report 34
Structure Chart 35
Subset Report 35
Verb Summary Report 36
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Introduction

This chapter describes each report function and the way it is used in a typical
programming task and then provides two solutions to the programming task. The first
solution is the cumbersome programming method required without SmartDoc. The
second solution is the easy SmartDoc technique.

See Chapter 5, "Reports." on page 39 for samples of all reports, and additional
information about them.

Advanced Source Listing

Purpose of Report

The Advanced Source Listing augments the source with control and data flow
information and gives you extended understanding of the program. This information
improves your ability to navigate through the source, and reveals hidden detail. For

example:

Programming Task You want to add code to support a new employee type in the
company's employee information system. Y ou must understand
how the program uses the EMPLOYEE-CODE. You must also
ensure the existing code supports the new type and that, where
needed, the new type is addressed as needed.

Without SmartDoc Manually trace through the code to find and mark all references

to EMPLOYEE-CODE. Now manually trace and mark all logic
paths that may lead to where the EMPLOYEE-CODE is used.
When you understand all the paths leading to usage points
repeat the previous steps everywhere the EMPLOYEE-CODE
value may determine the logic path used.
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Action Description

Now you may have enough information to make changes,
depending on program size. Make the changes, recompile the
program, and test the changes.

The SmartDoc Use the Enhanced Data Cross-Reference report to find all

Technique references to EMPLOYEE-CODE. Use the Advanced Source
Listing control and data flow information to understand how
EMPLOYEE-CODE is used at each program reference
location. Make any necessary code changes.

Now, reanalyze, and run SmartDoc reports for the program.
Review the program changes and use the Advanced Source
Listing control and data flow information to ensure they work.
Recompile and test the program. SmartDoc's static analysis
capability enhances your ability to make changes that work
correctly the first time.

Call Statement Report

Purpose of Report

The Call Statement report shows all calls to external programs, if program control returns
to the current program, and where the call is located. Finally, the Call Statement report
shows the parameters passed to the called program and how they are used. For example:

Action Description

Programming Task A program is being changed to include extra information. The
revised program is going to use old data in new ways, and you
need to find where the data items are being used and changed.

Without SmartDoc Another manual search is needed. You need to find all called
programs and search them, as well as searching the program
being altered. You do not know whether the called program
changes parameters that are later used. So, you also must search
the code you are altering for every occurrence of parameters
being passed to another program.

The SmartDoc Review the Call Statement report to find all calls to other

Technique programs. The Call Statement report lists both IN parameters
and OUT parameters. From the information in the Call
Statement report, you can turn to the Advanced Source Listing
and follow the data flow information for the affected variables.
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Condensed Source Listing

Purpose of Report

The Condensed Source Listing shows structurally significant code portions giving you a
clear program overview. Listed divisions, sections, and paragraphs are indented. For

example:
Action Description
Programming Task You are a new programmer assigned to maintain and enhance a

large, old, and unstructured program. You need to learn the old
program before making changes.

Without SmartDoc Study and manually analyze the listings trying to gain an
understanding of the program structure.

The SmartDoc Review the Condensed Source Listing showing the structurally

Technique significant program parts with noise verbs removed. The
Condensed Source Listing enables you to easily understand
even unstructured programs.

Copy Statement Report

Purpose of Report

The Copy Statement report shows all COBOL COPY statement occurrences, and also
displays other source managers' COPY type directives (-INC, ++INCLUDE, etc.). For

example:
Action Description
Programming Task The user is getting erroneous output. You are trying to locate its

source, but cannot find the problem in the copied code.

Without SmartDoc Trace through the code noting any COPY statements. Try to
find the copied code source and examine it for any variable
names duplicated in the source code.

The SmartDoc Review the Copy Statement report showing the DSNs for the
Technique actual code copied. Use that information to go directly to the
code in question.
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Data Division Report

Purpose of Report

The Data Division report gives you detailed information about all Olstructures in a
program DATA DIVISION. This is the information the Data Division report provides:

COBOL level number
dataname

length

starting and ending position
format

picture clause definition

name of the COPY member where the data item is defined (if applicable)

For example:

Action Description

Programming Task You are assigned to export report data from the mainframe to

the PC and reformat it. To reformat the data, you need to know
the length, starting, and ending position of each data item
appearing in the report.

Without SmartDoc Use program and copy member listings to determine each data

item length before creating the program to export and reformat
the report data. Then, you must produce a report copy and
manually count the columns to determine starting and ending

position.
The SmartDoc Review the DATA Division report to identify the length,
Technique starting and ending position and use the information to develop

a program to export and reformat the report data.
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Enhanced Data Cross-Reference Report

Purpose of Report

The Enhanced Data Cross-Reference report provides a cross-reference to all program
data item references (including alias definitions and references). With this information
you can locate every data item reference easily, without having to manually scan the
code. For example:

Action Description

Programming Task You wish to expand the a field length. You must understand the
potential impact on other fields that use the data item before
implementing this change.

Without SmartDoc Manually review the code to find every data item reference,
then list all data items that may be indirectly impacted by
change. Manually review the code and build a list of each
REDEFINES or RENAMES for the data item to expand.

Now repeat the first step for each RENAMES or REDEFINES.
Manually review the code to find the reference location for each
data item, and build a indirectly affected data items list. Repeat
this procedure for each listed data item until no more indirectly
affected data items are found.

The SmartDoc Review the SmartDoc Enhanced Data Cross-Reference report.
Technique The report shows all data item definitions, alias definitions,
usages, modifications and indirect references.

Now, review the SmartDoc Advanced Source Listing and find
the source lines indicated by the Enhanced Data
Cross-Reference report. At each source line, determine if other
data items are indirectly affected by the first data item size
change, and build a list of indirectly affected data items.

Repeat the previous process with the second list by using the
Enhanced Data Cross-Reference report, until no more indirectly
affected data items are found. The final list should contain the
data item in question and any indirectly affected ones. This list
contains the data items that require expansion to expand the first
data item.
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Program Metrics

Purpose of Report

Program Metrics show the program's complexity, program architecture, and software
quality mathematically. Metrics for multiple program versions allow you to examine how
complexity and quality changes over time. For example:

Action Description

Programming Task You have to improve the existing software and are not sure
where to start.

Without SmartDoc Edit the library and select a program at random, or perhaps,
select the software with the most records.

The SmartDoc Run a SmartDoc analysis and start working with the program
Technique with the worst metrics. Program metrics tell you what software
is most likely to fail over time.

Extended Example

This is an extended example of the use of Metrics for multiple program versions:

Action Description

Programming Task The company has twenty programs and is deciding which
programs to rework.

Without SmartDoc Start your search with the program that is causing the most
problems or with the largest program.

The SmartDoc Use SmartDoc to get the Software Science Volume, Cyclomatic
Technique Complexity, and the Control Variable metrics value for all of
the programs being considered.

Follow the procedure below to use the SmartDoc Technique to calculate the mean and
standard deviation values. You can use these values to determine what programs would
benefit most from restructuring.

To use SmartDoc to calculate metric mean and standard deviation values

1 Calculate the mean for each of the three metrics. The mean is the total metric values
added together for all the programs divided by the number of programs.

N

Use the mean calculated in step 1 to calculate the standard deviation for each of the
three metrics.
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3 Calculate the difference in the number of standard deviations between the
Cyclomatic Complexity and the Software Science Volume metric for each program.

4 Calculate the difference in the number of standard deviations between the Control
Variable metric and the Software Science Volume metric for each program.

Use the calculations from step 3 and step 4 to identify programs whose number of
standard deviations from the mean for the Cyclomatic Complexity metric and the Control
Variable metric are more than one standard deviation greater than the number of standard
deviations for the Software Science Volume metric. These programs are probably good
candidates for restructuring.

Consider the programs listed in this table, for example:

Software Science
Volume Cyclomatic Complexity Control Variable

Metric | #Standard Metric # Standard Metric Standard
Program  Value @ Deviations Value Deviations Diff. Value Deviations Diff.

1 3000 0.03 16 1.12 1.09 25 1.14 1.11
2 2500 0.78 17 0.82 0.04 25 1.14 0.36
3 3500 0.84 21 0.39 -0.45 32 0.76 -0.08
4 2400 0.94 18 0.52 -0.42 26 0.86 -0.08
5 2800 0.29 15 1.42 1.13 24 1.41 1.12
6 2900 0.13 19 0.21 0.08 28 0.32 0.19
7 3300 0.52 20 0.09 -0.43 29 0.05 -0.47
8 3200 0.36 18 0.52 0.16 26 0.86 0.5

9 1900 1.75 27 2.21 0.46 24 1.41 -0.34
10 2600 0.62 19 0.21 -0.41 24 1.41 0.79
11 3700 1.17 19 0.21 -0.96 30 0.22 -0.95
12 2000 1.59 24 13 -0.29 30 0.22 -1.37
13 2200 1.26 18 0.52 -0.74 33 1.03 -0.23
14 3700 1.17 17 0.82 -0.35 34 13 0.13
15 4100 1.81 23 1.00 -0.81 32 0.76 -1.05
16 3900 1.49 23 1.00 -0.49 32 0.76 -0.73
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Software Science
Volume Cyclomatic Complexity Control Variable

Metric | #Standard Metric # Standard Metric Standard
Program  Value  Deviations Value Deviations Diff. Value Deviations Diff.

17 3300 0.52 15 1.42 0.9 32 0.76 0.24
18 3400 0.68 26 1.91 1.23 37 2.11 1.43
19 2700 0.45 20 0.09 -0.36 30 0.22 -0.23
20 2500 0.78 19 0.21 -0.57 31 0.49 -2.09

Metric Standard Metric Standard Metric Standard

Mean Deviation for Mean  Deviation for Mean Deviation for

Metric Value Metric Value Metric Value
2980 617.74 19.7 03.3 29.2 3.7

These programs should be reworked, for example:

. Program 18 would benefit most, and needs restructuring to improve ease of
maintenance. In the program metrics table the differences between the Software
Science Volume metric and the other two metrics for Program 18 are about 1.23
and 1.43.

. Program 5 might be examined next. In the program metrics table the differences
between the Software Science Volume metric and the other two metrics are about
1.13 and 1.12.

. Finally, examine program 1. In the program metrics table, program 1 has a little
more than one standard deviation greater Cyclomatic Complexity and Control
Variable metrics than Software Science Volume metric. The rest seem
proportionally complex for their size.
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Paragraph Cross-Reference

Purpose of Report

The Paragraph Cross-Reference report lists every entry and exit for all paragraphs and
sections contained within the program. The listing also displays paragraph entries and
exits by line number. Use the report information to discern all accesses to and from a
paragraph or section. For example:

Action Description

Programming Task You altered the calculating method for 401K contributions and
a paragraph of original code is no longer needed. But, you must
insure the paragraph is not used by other code before deleting it
from the source.

Without SmartDoc Search the source code for paragraph references. The paragraph
can be removed after the entire source is checked.

The SmartDoc Review the paragraph in the Paragraph Cross-Reference report

Technique to see all locations where it is invoked. This eliminates costly
mistakes caused by a perform or a GO TO that was overlooked
when the program was changed.

Perform Range Hierarchy Chart

Purpose of Report

The Perform Range Hierarchy Chart shows the structural interdependencies of the
program. This diagram shows you the program perform range execution relationships as
an indented list. For example:

Action Description

Programming Task You are assigned to maintain and enhance a large program. You
need to learn the program before making changes.

Without SmartDoc Study and manually analyze the listings to understand the
program structure.

The SmartDoc Review the Perform Range Hierarchy Chart to see the program

Technique structure displayed in a dense, semi-graphical representation.
The Perform Range Hierarchy Chart lists the control flow
transfers from one perform range to another, enabling you to
easily understand the program structure.
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Perform Range Usage and Interface Report

Purpose of Report

The Perform Range Usage and Interface report lists the program perform ranges along
with the paragraphs and sections that perform them. The data items involved with the
perform range are also given, and are listed as INPUTs, OUTPUTs, USES or MODS.

This report displays all data item usage within a perform range. Use this information to
make separately callable modules when re-engineering code. The Perform Range Usage
and Interface report also tells you where perform ranges are invoked, and how perform
range data changes can impact other program areas. For example:

Action Description

Programming Task You are adding a new feature to existing code, and are told to
remove the file-reading portion and make a separate module
called from both its original location as well as from new code.

As situations change, logic must change to match it. A
conditional statement needs changed, and the impact on later
uses of the affected variable needs examining.

Without SmartDoc Evaluate the source code paragraph that does the reading to
locate all of the perform range input or the output data items so
that they can be passed to and from the new module. Also, all
data items that are either used or modified need to become part
of the new module’s Data Division. All of the old paragraph’s
invocation locations need altered to the appropriate call.

Find all outgoing variables affected by the conditional. Walk
through the code and try to determine what perform range uses
the variable next and the affect of the alterations. Trace out from
each of those perform ranges and see what affect there is.

The SmartDoc A reference to the reading perform range, in this case a

Technique paragraph only, in the Perform Range Usage and Interface
report immediately shows all the data items involved,
eliminating the laborious task of finding them yourself, and
removing the potential for errors. Also, all the invocation
locations are displayed in the PERFORMED BY portion of the
report.

Use the Perform Range Usage and Interface report to
immediately see what variables enter and exit the perform
range. See "Advanced Source Listing" on page 24 for an
example of how the variables are used. Then follow the data
flow information for the affected variables to see what change
is needed.
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Program Exception Report

Purpose of Report

34

The Program Exception report provides program processing flow information, including:

Unstructured exits from a perform range
Live exits

Recursion

Uninitialized uses

Modifications without uses

Dead code

Dead data

Information from the Program Exception report reveals important code features that may
cause undesired results and/or abends. Having these possible errors centrally located
shortens the debugging process and identifies trouble spots for further investigation. For

example:

Action Description

Programming Task You made changes to an existing program and the program is
constantly timing out, indicating an infinite loop.
Many variables were added or had their uses altered during code
changes. Now test the changes.

Without SmartDoc Finding the recursive cycle involves decrypting the dump from
the abend, then examining the source until the loop is found.
Execute the program in as many ways as possible, trying to test
for every possible case.

The SmartDoc Run the Program Exception report before executing the

Technique program. Note that a recursive cycle is indicated, including the

actual statements along with the line numbers of each. Fix the
infinite loop before it becomes a problem.

Review the Program Exception report to see where likely errors
occur before attempting program execution. The Program
Exception report lists potential problems such as uninitialized
data and live exits. These can then be fixed to assure greater
program reliability.
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Structure Chart

Purpose of Report

The Structure Chart displays a program structure graphically. This diagram gives a clear,
concise program overview. For example:

Action Description

Programming Task You want to add a new feature to an old unstructured program
and you need to understand the existing structure.

Without SmartDoc Study and manually analyze the listings, and try to understand
the program structure.

The SmartDoc Review the Structure Chart that displays the program structure

Technique in an easy-to-understand format. The control flow becomes
immediately and readily apparent. Make a Tile Mode version
for future reference.

Subset Report

Purpose of Report

The Subset report identifies logical groupings of similar COBOL verbs. The subsets help
you to identify similar statement groups within the program. For example:

Action Description

Programming Task You must check the number and relative positioning of program
comments to ensure code quality assurance standards.

You decide to consolidate all the I/O into one area while
updating a program.

Without SmartDoc You have to search the source code line-by-line to locate and
verify all comments, a time consuming and unproductive task.

Use FIND and RFIND commands on all possible 1/0 verbs.
Note where they are and what it takes to move them.

The SmartDoc Review the Subset report comments section to immediately
Technique identify all code comments (and their line numbers).

Review the Subset report where the 1/0 statements are listed as
a logical grouping by line number. These lines on the Advanced
Source Listing show what logic leads up to them and what you
need to do to overhaul them.
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Verb Summary Report

Purpose of Report

The Verb Summary report cross-references COBOL verbs to where they are used within
the program. This report includes the Verb Frequency Table, showing the percentage of
use in proportion to all other verbs. This information provides a complete verb usage
listing. For example:

Action Description

Programming Task A company has verb usage standard that requires a single
paragraph be used to do all reads from a file, and you must
ensure that a new program follows the standard.

Company standards require that no GO TOs be used, and you
are quickly reviewing the code.

Without SmartDoc You search the source program line-by-line for file read
references

Search the code for all GO TOs, then write down where they are
and repair them.

The SmartDoc Review the Verb Summary report revealing all program READ
Technique statements. The Advanced Source Listing is included so you
can check file references.

Review the Verb Summary report for any GO TOs.
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This chapter describes and illustrates each SmartDoc report and contains these sections:

Topic Page
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Compiler/Optimizer Output 108
Master Index 109
Introduction
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SmartDoc program documentation is used to understand internal program structures and
includes:

. Source code

. Source code commentary

. External program specifications

. Design documents

. Program Structure Charts

. Cross-reference maps

SmartDoc provides you with accurate, timely, and automatic program documentation.
Comprehensive information about a COBOL program is presented in reports and listings

you can use to effectively meet the challenge of maintaining and enhancing existing
systems.

SmartDoc presents program information in a report collection that documents each
program. For example, the program Structure Chart displays program logic graphically,
and the software metrics enable you to evaluate and rank each program within a system.

This chapter describes and illustrates each SmartDoc report. Some reports are shown in
the multiple formats produced by the different types of analysis jobs. Each analysis type
provides SmartDoc with a slightly different feature set.
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These are the identifiers used to indicate the type of analysis performed:

Identifier Description

DA An Extended SmartDoc analysis and compile were performed.
This analysis provides data flow information.

All features are available.

DX An Extended SmartDoc analysis was performed (no compile).
This analysis provides data flow information.

DMAP information is not merged into the Data Division of the
Advanced Source Listing, and statement offsets are not
available in the Procedure Division of the Advanced Source
Listing.

DC A short SmartDoc analysis and compile were performed. This
analysis provides all reporting capabilities excluding data flow
information.

Data flow information in the Advanced Source Listing is
replaced with data cross-reference information. Uninitialized
uses and modifications that have not been used are not noted in
the Advanced Source Listing, the Enhanced Data
Cross-Reference report, or the Program Exception report.

DS A short SmartDoc analysis was performed (no compile). This
analysis provides all reporting capabilities excluding data flow
information and compiler information.

The DS analysis provides the same information as the DC
analysis, but does not provide compiler information.
Specifically, DMAP information is not merged into the Data
Division of the Advanced Source Listing, and statement offsets
are not available in the Procedure Division of the Advanced
Source Listing.

Report Headings
All SmartDoc reports contain a standard heading, as shown in Figure 13.

Figure 13 « Report Heading Example

A3G-SMARTDOC-0S Rx.x L¥LOOO (@) ADVANCED SOURCE LISTING (B) DDMMMYYYY HH:MM:SS PAGE 9
PROGRAM: VIADDDMO (C) ™) (E)
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Report Field Descriptions

These are the report fields and their descriptions:

Field Description

(A) SmartDoc release number and level
(B) Report title
©) Program name the report was generated for
(D) Date and time the report was generated
(E) Report page number
Note:

The Program Summary report does not include the program name in the report heading.
The Table of Contents and Program Summary reports do not contain page numbering.

Table of Contents Report

Think of SmartDoc reports as chapters in a book describing a program. SmartDoc
generates a Table of Contents (see Figure 14 on page 43) for this book and divides it into
these categories:

Category Contents

1 Logic 1. Advanced Source Listing

2. Condensed Source Listing
3. Perform Range Hierarchy Chart
4. Structure Chart

I Data 1. Enhanced Data Cross-Reference report
2. Data Division report

)
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Category Contents

Il General . Subsets report

. Verb Summary report

. COPY Statement report

. CALL Statement report

. Paragraph Cross-Reference

. Perform Range Usage and Interface report

. Program Exception report

0 N N L AW

. Metrics and related reports

IV Compiler/Optimizer Output

V  Master Index

Figure 14 » Table of Contents Report

ABG-3MARTDOC-03 PBx.x LVLOOO TAELE OF CONTENTZ PROGRAM: WIADDDMO DDMMMYYYY HH:MM: 33
[:N]
+ +
* AUTHOR: A& *
+ +
(E) (4]
I. LozIC
1. ADVANCED S0URCE LISTING 1
&. CONDENWSED Z0URCE LISTING 16
2. PERFORM RANGE HIERARCHY CHART Z0
4. STREUCTURE CHART 2
II. DaTa
1. EWHANCED DaAT& CROZEZ REFERENCE 21
&. DATaA DIVISION REFPORT 24
III. GEWERAL
1. BUESETZ REFPORT 26
&. VERE SUMMARY 40
2. COPY STATEMENT REFPORT 449
4. CALL STATEMENT REFPORT 46
5. PARAGRAPH CROZE-Reference: a8
&. PERFORM RANGE UEAGE AND INTERFACE REPORT 51
7. PROGRAM EXCEPTION REFPORT 549
&. METRICEZ AND RELATED REFORTZ 57
IV. COMPILER OUTPUT &0
V. MASTER INDEX &4
(o]
Aty Aty IIIIII Ak 2128 2128 Q000000000
Aty Aty IIIIII Ak oicic8 MMM 000000000000
Aty Aty II AbbA juil juil juil juil juil juil oicicicy MMMM 00 oo
Aty Aty II AbbA juil oD DD oD DD DD MM MM MM MM 00 oo
Aty Aty II Ak AA juil oD DD oD DD DD MM MMMM MM 00 oo
Aty Aty II Ak AA juil oD DD oD DD D MM 2128 MM 00 oo
VU II Ak Ak juil oD DD oD DD D MM MM 00 oo
VU II EEEEEEEY juil oD DD oD DD D MM MM 00 oo
Aty II EEEEEEEEEYY juil oD DD oD DD D MM MM 00 oo
Aty II Ak Ak juil juil juil juil juil juil 2128 MM 00 oo
Aty IIIIII Ak Ak 2128 MM 000000000000
Aty IIIIII Ak Ak 2128 2128 Q000000000
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Report Field Descriptions

These are the Table of Contents report field descriptions:

Field Description

(A) Program author from the Identification Division

(B) List of reports generated for this execution of SmartDoc
©) Page number where the particular report begins

(D) Program name

Program Summary

The page following the Table of Contents shows program summary information (see
Figure 15 on page 45). This is the information in the Program Summary includes:

e Number of lines in the source program

. Number of statements in the IDENTIFICATION DIVISION
. Number of statements in the ENVIRONMENT DIVISION
. Number of statements in the DATA DIVISION

. Number of statements in the PROCEDURE DIVISION

. Metrics values for the program

. Numbers of various types of COBOL statements

e Number of data item modifications without subsequent uses
. Number of data item uses without initialization

. Parameters specified for this execution of SmartDoc

. Options in effect for this execution of SmartDoc

. Type of analysis performed for this program
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Figure 15 Program Summary

SMARTDOC-03 Bx.x LULOOQ PROGER &M SUTMMAERTY DDMMMYYYY HH:MM: 33

[:N]

SO0URCE RECORDZ 550

IDENTIFICATION DIVISION STATEMENTZ 2
ENVIRONMENT DIVISION STATEMENTZ &
DaTa& DIVISION STATEMENTS 171
PROCEDURE DIVISION STATEMENTZ 128
METRICE
SOFTWARE ESCIENCE WOLUME S1z0
CY¥CLOMATIC COMPLEXITY 10
ESSENTIAL COMPLEXITY 5
CONTROL VARIAELE COMPLEXITY Z5

FOTOFAR METRIC 0.0145

WMEEER. OF COEOL COPY STATEMENTZ
WMEEER. OF CALL STATEMENTZ
WMEEER. OF RECURZIVE PERFORME
WMEEER. OF OUT OF PERFORM JUMPZ
WMEEER. OF LIVE EXITZ

WMEEER. OF PARAGRAPHE

WMEEER. OF FD STATEMENTZ
WMEEER. OF LINEZ OF DEAD DATa
WMEEER. OF LINEZ OF DEAD CODE
WMEEER. OF OTO3

WMEEER. OF ENTRIEZ

WMEEER. OF EXITZ

o
[T Ry T

DAT& EXCEPTIONS
MODIFICAT IONE WITHOUT TSES Ll
UNINITIALIZED TSES 15

EIE I R R R A R I I
EIE I R R R A R I I

(E]
SMARTDOC was run with the following parameters:
PEM=UVIADDDMO SM=PM,TIADCOME

(C]
OPTIONS IN EFFECT: EANWWER, HELF, CMPOUT, B0URCE, , CONDSRCLIST, PERFHIER, STRUCTURECHT, DATAXREF, SUESET,
VERECONTEXT, VEREFRE(Q, COPYREFT, CALLREPT, PARAXREF, PERFREPT, PGMEXCF, METRICE,
WOMINIMIM, WODUPFERF, WOS¥SFRINT,. WOSHORTOUT, COLON=:, HEIEE=?, WSIEE=6, LINESPERFAGE=ES.
STRUCTMODE=FM, VCHAR=|

(o]
ANALYEE TYPE: D&

Report Field Descriptions

These are the Program Summary report field descriptions:

Field Description

(A) Summary information, including the number of statements in each division,
metrics values for the program, numbers of various COBOL statements in the
program, and the number of data exceptions

Note:

Number of COBOL copy statements is the number of copy statements
resolved by the COBOL compiler only.

(B) List of the VIAIN DD statement parameters in effect for this execution of
SmartDoc

©) Options in effect for this execution of SmartDoc

(D) Type of analysis performed for this program
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Advanced Source Listing

The Advanced Source Listing provides you with information for tracing program logic,
and for understanding the program data flow that enhances and replaces the COBOL
compiler listing. The source code prints in the same format as the original source file with
the exception of the SKIP and EJECT compiler directives (these function in the same
manner as in the compiler listing). Two formats are produced: one for the DATA
DIVISION and a second for the PROCEDURE DIVISION.

For COBOL II Release 3 and later programs containing internal subprograms, SmartDoc
produces a separate Advanced Source Listing for each subprogram.

Advanced Source Listing for the DATA DIVISION

SmartDoc produces two types of DATA DIVISION reports depending on the type of
analysis performed.

Analysis with Compile

The source code prints when the Analysis job runs with a compile, and displays the
extracted compiler DMAP information for each data item merged into the listing on the
right side of the report (either a DC or a DA analysis). This is the DMAP information:

Field Description

BASE Base locator cell for a COBOL data item used internally to
reference the data item

DISPLACEMENT Relative offset of the data item within the base locator cell
DEFINITION Assembly language internal definition of a data item
INTERNAL NAME Name assigned to a data item by the COBOL compiler
(applies only to

VS-COBOL)

COMPILER FLAGS Compiler flags, generated by the COBOL compiler, identify
types of data items. Listed below are the flags for OS/VS
COBOL and for COBOL II.

OS/VS COBOL:
R = dataname redefines another dataname.

O = an OCCURS clause was specified for the
dataname.

Q = dataname is either the object or contains the object
of the DEPENDING ON option in the OCCURS
clause.
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Field Description

M = the format of the records in the file is:
F Fixed

V Variable
U Undefined

S Spanned
I = an input CD in a teleprocessing application.

O = an output CD in a teleprocessing application.

COBOL II:

D = dataname is the object of an OCCURS
DEPENDING clause.

E = dataname is EXTERNAL.
F = file is fixed length.
FB = file is fixed length and blocked.

G =a GLOBAL.
O =an OCCURS clause.

OG = the group has its own length definition.
R = dataname redefines another dataname.

S = a spanned file.

U = an undefined format file.

V =a variable length file.

VB = a variable length blocked file.

USAGE Indicates the access method for an FD, or a description of
how a data item is used

The first reference line number in the PROCEDURE DIVISION is indicated, unless the
data item is not used. If the data item is not used, the first reference line number is
indicated as DEADDATA. The first reference refers to the data item in source sequence.

Figure 16 on page 48 shows an Advanced Source Listing for the DATA DIVISION,
produced by a DC or a DA type of analysis.
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Figure 16 » Advanced Source Listing (DC or DA Analysis) DATA DIVISON
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Report Field Descriptions Analysis with Compile
These are the Analysis with Compile report field descriptions:

Field Description

(A) Line numbers generated by the analyze job. All line number references
throughout the SmartDoc reports are based on these numbers.

(B) Source lines

©) Base locator cell used internally to reference the data item

(D) Tlﬁz displacement or the relative offset of the data item within the base locator
ce

(BE) Assembly language internal definition of the data item

(F) Internal name assigned to the data item by the COBOL compiler (applies only
to VS-COBOL)

(G) Compiler generated flags that identify the type of data item listed

(H) Indicates the usage of the data item or of the file as defined in the COBOL
program

) The first reference of the data item in source sequence
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Analysis without Compile

In this analysis, the first reference line number in the PROCEDURE DIVISION is
indicated when the Analysis job runs without a compile (a DS or a DX analysis), unless
the data item is not used. If the data item is not used the first reference line number is
indicated as DEADDATA. The first reference refers to the source sequence data item.
Figure 17 shows the Advanced Source Listing produced by a DS or a DX type of
analysis.

Figure 17 » Advanced Source Listing (DS or DX Analysis) - DATA DIVISION
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Report Field Descriptions Analysis without Compile

These are the Analysis without Compile report field descriptions:

Field Description

(A) Line numbers generated by the analyze job. All line number references
throughout the SmartDoc reports are based on these numbers.

(B) The source lines.

©) The first reference of the data item in source sequence.

Advanced Source Listing for the PROCEDURE DIVISION

The source code PROCEDURE DIVISION prints information about each line on the
right side of the report. This information includes these items:

Control flow information. Control flow information shows how a statement is
executed (PERFORM, GO TO, FALLTHRU, ENTRY, etc.), and how the flow continues
to the next logical statement (PERFORM, GO TO, FALLTHRU, EXIT, RETURN, etc.).
Use this information when tracing the logical flow of the program. Unexecutable code is
indicated as DEADCODE.

Data flow information. Data flow information displays for each data item in a source
line. The location of the data item definition is shown each time the data item is
referenced. The location of the previous modification that set the current value displays if
the reference is a USE. If the reference is a MODIFICATION, the location of the next use
of the value is shown. Use this information when tracing data item usage.

Data items. Data items used without first being initialized are referenced as
NO-VALUE. Data items modified without subsequently using the assigned value are
referenced as NO-USE.

Special registers. Special registers are referenced as D-COBOL. Special registers are
not included in the DATA DIVISION, therefore they are outside the bounds of the
program. SmartDoc is unable to determine processing outside the bounds of the program,
and refers to the special registers as being defined by COBOL.

CICS defined data items. CICS defined data items are referenced as D-CICS when a
program containing command level CICS is analyzed without using the CICS
preprocessor.
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Data cross-reference information. If you did not perform an extended program
analysis, data flow information is unavailable and data cross-reference information is
shown instead (See Chapter 11, "Analyze," on page 157 for information on the analyze
features.) Data cross-reference information lists the previous and next reference to the
address space named by a data item, in source sequence. Cross-references are based on
generated line numbers in the report.

Occasionally, control and data flow information exceeds available report space causing
an overflow. An overflow causes all control and data flow information for that source line
to move to the overflow area at the bottom of the page where the source line appears.
Insufficient space at the page bottom of the page causes all previous overflow for that
page to print, then the new overflow prints on the next page.

A symbol legend prints at the bottom of each report page. These symbols correspond to
the control flow and data flow information shown to the right of each PROCEDURE
DIVISION source statement.

These are the control flow symbols:

Symbol Description

<- Indicates where control was passed from

-> Indicates where control is being passed

-G Control is transferred by a GO TO

I Control is transferred by an internal call, for COBOL II Release 3 and
later programs

P Control is transferred by a PERFORM

R Control RETURN:S to the specified line

C Control is transferred by an ON CONDITION exception or by a
DECLARATIVE

FALLTHRU Indicates processing falls through to the next statement

PGM EXIT Control EXITs the program

PGM ENTRY Program execution begins here

DEADCODE The source line contains unexecutable code
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These are the data flow symbols:

Symbol Description

The reference is to the definition of the data item

D
M The reference is to a previous modification of the data item
U

The reference is to the next use of the data item

E The reference is to a possible external modification. An external
modification occurs when a data item is passed to a called program and
is modified by the called program.

D-CICS A data item defined by CICS

D-COBOL A special register. This data item also includes implicitly used registers.
For example, CALL statements are marked as D-COBOL because the
return code register is affected by the CALL.

D-IDMS A data item defined by IDMS.

D-SQL A data item defined by SQL.

When a source line contains multiple data items, each data item reference is enclosed in
parentheses and listed in the order it appears in the source.

Data flow analysis information is unavailable when a short SmartDoc analysis is
performed. Cross-referenced information is shown with these symbols:

. D—the reference is to the definition of the data item
. P—the previous reference of the data item

. N—the next reference of the data item

These figures illustrate the Advanced Source Listing for the PROCEDURE DIVISION:
. The Advanced Source Listing produced by a DA analysis is shown in Figure 18 on

page 54.

. The Advanced Source Listing produced by a DX analysis is shown in Figure 19 on
page 56.

. The Advanced Source Listing produced by a DC analysis is shown in Figure 20 on
page 58.

. The Advanced Source Listing produced by a DS analysis is shown in Figure 21 on
page 60.
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Extended SmartDoc Analysis with Compile (DA Analysis)

Figure 18 » Advanced Source Listing (DA Analysis) - PROCEDURE DIVISION
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5 Reports

Report Field Descriptions
These are the Extended SmartDoc with Compile (DA Analysis) report field descriptions:

Field Description

(A) The line numbers generated by the analyze job. All line number references
throughout the SmartDoc reports are based on these numbers.

(B) The PROCEDURE DIVISION source lines.

©) The displacement of the statement into the CSECT. Use this information when
debugging a program. For example, when a program abends, you can calculate
the displacement by using the PSW address and the load point to determine the
source statement where the problem actually occurred.

(D) The control flow and data flow information. Control flow information shows
how a statement executes and how the flow continues to the next logical
statement. Data flow information shows the definition, previous modification of
a data item, and the next data item use.

(E) The symbol legend used to identify control flow and data flow.
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Figure 19 » Advanced Source Listing (DX Analysis) - PROCEDURE DIVISION
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5 Reports

Report Field Descriptions
These are the Extended SmartDoc Analysis without Compile (DX Analysis) report fields:

Field Description

(A) This field shows the line numbers the analyze job generated. All line number
references throughout the SmartDoc reports are based on these numbers.

(B)  This field shows the PROCEDURE DIVISION source lines.

(C) This field shows the control flow and data flow information. Control flow
information shows how a statement gets executed and how the flow continues to
the next logical statement. Data flow information shows the definition, previous
modification of a data item, and the next data item use.

(D) This field shows the legend of symbols used to identify control flow and data
flow.
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Figure 20 » Advanced Source Listing (DC Analysis) - PROCEDURE DIVISION

[C)
DISF

0 00E4

M0EN:

W00 ELS
W OOEGE

W AETE
WONEME

a0 NERE

i 0 EE&
0 NEDS

i EDE

i WEF&

O F1E
(1R 14

o 0F 4

[ 0a]
[N Y

0 EE
(103 xY
angran
(RN
00 0FA&3
0 0FAE
o0 AFBL

L]

A3G-3MARTDOC-03 Ex.x LULOOQ AIGEMCED I0URCE LISTIRG
FROGEAM: IADDDM O

¥4

00Z45 PROCEDUEE DIISION.

1z 45

DIEAT AAda ahratrt® AR AR AR AR AR R KRR AR AR AR AR A ARRRRA AR AR,
0nidE * FERFORY PROGEAM INITIALIZATION *
DIFAT AAdrAhradrt® AR AR AR AR LR AR AR KRR ARA R AR AR A ARRRRA AR AR,
aazsn

onzsl FERFORY FPROGEAM-IRIT.

0NIsE

ONEEE AAREAREAREA R AR AR AL AL AL E L AR AR AL AR AR AR AR ARRRRR AL RRERRSE
0nzsg * IRIVEE SUEROUTINE LOOP *
ONEEE *AREAREARER R AR AER AL LR LA AREARARE AR AR AR AR ARRARRRL RRERRSE
00ISE

oaEsy FERFORY PO00-REXT THEU Po00-EXIT

00254 WARYING EEC-CHT FROM 1 EY 1

onisd UNT IL EWD-IRFUT.

QuIER

0niEl DISFLAY 'TOTAL IWPUT FECOFDE - ' EEC-CHT.

00iGE DISFLAY 'EMD WIAGDDMO FROCEZSING' UPOM COMSOLE.

00iE:

00iEd MOWE @ TO RETURR-CODE.

O0IES LOEACK.

00EEE IKIFE

00E6T FROGEAM-INIT.

00EEE

00EEd IF DEBUG-FARM = 'TEST'

onEn FEADY TRACE.

onEvl

00EvE FERFORY Fi05-TFAL-FAFM

0nETE THE Fi 05-EXIT.

0nive

0uETs MOE 5 TO CHT. FERFOEM Filo-0FEH

00ETE THE P 19-EXIT.

onETy

00ETE FERFOFM F155-CL-3UETOT

onEva THF F154-EXIT. MOWE 10 TO LN

ouEEn

nEsl FERFORY Fli0-FEEAD

0ZEE THE F1#39-EXIT.

nnEE:

nnisd MOWE CHT TO LW. MOUE LN TO CHT.

0ZEs MIWE LK TO

00256 LRT.

onEET MOWE 0 TO CHT. MOGE o T LH.

00EEE MOWE SIP-CODE TO HLD-ZIF.

nazEd MIWE HLD-EIP-FEEFIX TO CUR-FREFIX.

aazan MIWE CHT TO PAGE-CHT.

oazal MIWE 1 TO PAGE-CHT.

nazaz MIWE LK TO LINE-CHT.

nazaz MIWE 54 TO LIRE-CHT.

[ES:E ) EJECT

(E]
OFL LINE [HIL FECM <- (DET3,FEFE) - CHTL TO
1 a0idd (DE25 P75 Risd) (DEXS Fi79 Hisd) (Di25 FPisd NiG5) (DE25 Fidd Hide)
LEGEWD: CWTL IMF0: <- = FROM, -» = TO, & = GOTO, P = FEEFORM, F = EETUEN, [ =
DATA INFO: I = TEFINITION, F = FEEWIOUI EEFEEEWCE, W = HEXT FEFEEENCE

DOeeRrssys HH:MM: 33 PALE 9

o]
CHTL FROM <- (DEFS,EEF3) -> CHIL TO

FiM ERTEY

-+ PEET

-+ PEd
(D54 ,P55 H261)
(D55, P54, H208)

(D83 PEEF)
[D-F DEOL)

[D-F OEOL)
PLM EXIT

Fifl <-

(D 41)

-» F2ld

(Di 25 Hidd)
-» F2il
-» F4Si (DEES Risd)

- P4EE

- - RERFLON 1--

(DE35 PEss WiGT)

(DE25 PEGd WEGT)

(D25 Fish Kidn) (D25 Piss Hidi)
(D#d R301) (Didi Hidd Hi51)

(D23 P24, RI51) (D154 H258)

(D 25 ,PE57) (D57, P57 Ri91)

(D57, F290 ,H460)

(D 25 ,PE57) (D56, P56 Ri92)
(D56, PE9: H26E) -+ RESE

COWDITICH ¢ DECLARLTIVE

58




5 Reports

Report Field Descriptions
These are the Short SmartDoc Analysis with Compile (DC Analysis) report fields:

Field Description

(A)

This field shows the line numbers the analyze job generated. All line number
references throughout the SmartDoc reports are based on these numbers.

(B)

This field shows the PROCEDURE DIVISION source lines.

©)

This field shows the displacement of the statement into the CSECT. Use this
information when debugging a program. For example, when a program abends,
you can calculate the displacement by using the PSW address and the load point
to determine the source statement where the problem actually occurred.

(D)

This field shows the control flow and data cross-reference information. Control
flow information shows how a statement executes and how the flow continues to
the next logical statement. Data cross-reference information shows the definition,
previous reference, and the next data item reference.

(E)

This field shows the overflow information from the statement containing more
information than fits on the line with the PROCEDURE DIVISION source
statement.

(F)

This field shows the legend of symbols used to identify control flow and data
flow.
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Figure 21 » Advanced Source Listing (DS Analysis) - PROCEDURE DIVISION
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5 Reports

Report Field Descriptions
These are the Short SmartDoc Analysis without Compile (DS Analysis) report fields:

Field Description

(A)

This field shows the line numbers the analyze job generated. All line number
references throughout the SmartDoc reports are based on these numbers.

(B)

This field shows the PROCEDURE DIVISION source lines.

©

This field shows the control flow and data cross-reference information. Control
flow information shows how a statement executes and how the flow continues to
the next logical statement. Data cross-reference information shows the definition,
previous reference, and the next data item reference.

(D)

This field shows the overflow information from the statement containing
information than fits on the line with the PROCEDURE DIVISION source
statement.

(E)

This field shows the legend of symbols used to identify control flow and data
flow.
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For COBOL II Release 3 and later programs, the Advanced Source Listing uses the
symbol I to identify calls to internal subprograms. The symbol is followed by the line
number where the control is passed. Figure 22 and Figure 23 illustrate the Advanced
Source Listing for the PROCEDURE DIVISION of a COBOL II Release 3 program,
showing an internally-called subprogram. An Extended SmartDoc analysis with a
compile has been performed (DA analysis).

Figure 22 shows the call statement, showing that control is transferred by an internal call
to line 606.

Figure 22 « Advanced Source Listing for COBOL II Release 3 - Example 1

ABG-3MARTDOC-03 PBx.x LVLOOO ADVANCED S0UVRCE LISTING DDMMMYYYY HH:MM: 33 PAGE 999
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M239)

LEGEND: CNTL INFQ: <- = FROM, -> = TO, G = E0TO0, I = INT. CALL, P = PERFORM, B = BEETURN, C = ON CONDITION / DECLARAT IVE
DaT& INFO: D = DEFINITION, M = PREVIOUS MODIFICATION, T = WEXT USE, E = EXTERNAL MODIFICAT ION

Figure 23 shows the code, beginning on line 606, control was transferred to in the
previous figure.

Figure 23 « Advanced Source Listing for COBOL II Release 3 - Example 2

ABG-3MARTDOC-03 PBx.x LVLOOO ADVANCED S0UVRCE LISTING DDMMMYYYY HH:MM: 33 PAGE 999
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00E14 if end-input 001526 (DEOL,NO-VALUE)
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00ELE thru p2g9-exit - PE43

00E17 close daily-totals 001544 (D511,UELL,MEE9)
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LEGEND: CNTL INFQ: <- = FROM, -> = TO, G = E0TO0, I = INT. CALL, P = PERFORM, B = BEETURN, C = ON CONDITION / DECLARAT IVE
DaT& INFO: D = DEFINITION, M = PREVIOUS MODIFICATION, T = WEXT USE, E = EXTERNAL MODIFICAT ION




5 Reports

Condensed Source Listing

The Condensed Source Listing (see Figure 24 on page 64) shows only the structurally
significant portions of the program. It eliminates structurally insignificant source code
statements and shows the remaining code indented hierarchically according to divisions,
sections, and paragraphs. The IDENTIFICATION, ENVIRONMENT, DATA, and
PROCEDURE divisions are shown on the Condensed Source Listing. For COBOL II
Release 3 and later programs, each internally-called subprogram is started on a new page.

This is the list of items included on the Condensed Source Listing:

Item Significant Program Portion

IDENTIFICATION DIVISION Division header

ENVIRONMENT DIVISION  Division header
Section headers

DATA DIVISION Division header
Section headers
FD, SD, RD, CD, 01 and 77 level data items

PROCEDURE DIVISION Division header

Section and paragraph labels
GO TO statements
PERFORM statements
CALL statements

ENTRY statements

CICS statements that are structurally significant (e.g.,
LINK)

STOP RUN statements
GOBACK statements
PGM EXIT statements
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Figure 24 » Condensed Source Listing
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Report Field Descriptions
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These are the Condensed Source Listing report fields:

(A)  This field shows the source code line numbers.

(B)  This field shows the significant source code statements that show the structure

of the program.




5 Reports

Perform Range Hierarchy Chart

The Perform Range Hierarchy Chart (see Figure 25 on page 66) shows the perform range
execution relationships (not the execution sequence of the program) in an indented list.
Each relative PERFORM nesting level is also shown. When SmartDoc produces the
diagram, these various conditions can occur:

Note:

If the list is too long (vertically) to fit on a page, it continues on the next page.

If the list is too wide (horizontally) to fit on a page, the item that does not fit and its
subordinates appear on the next page with no other information. The location where
the item would have appeared contains a reference to the page where it does appear
(by name and page number).

If a perform range is called from multiple places, and it is not a terminal PERFORM
(a PERFORM that does not perform anything else) the perform range is either
shown or is given a cross-reference (based on the DUPPERF option). The
cross-reference is by name and page number to the first occurrence where the full
structure is defined. The DUPPERF option determines if a perform range is
repeated on the Perform Range Hierarchy Chart each time it is called.

The DUPPERF option can produce a lengthy Perform Range Hierarchy Chart if the
program contains many perform ranges called from multiple places.

For COBOL II Release 3 and later programs containing internal subprograms, a separate
Perform Range Hierarchy Chart is produced for each subprogram.

Use these options to produce the Perform Range Hierarchy Chart:

Option Description

Gotos option GO TO and ALTER statements are also included in the report.

Conditionals option Conditionals that affect the PERFORM, CALL, GO TO and

ALTER statements are also included. When you select the
Conditionals option, the Gotos option is automatically selected.
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Figure 25 » Perform Range Hierarchy Chart
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PROGRAM: WIADDDMO

TREE FOR PROCEDURE DIVIZION

PROCEDURE DIVISION.

|
|-->FPERFORM FROGRAM-INIT.

(B)(E) (C)
BEPT HEST
LW § LV
1 0
& 1

|

|

|

4 @ |

|

5 4 |
|
|
|

ToE
|
|
|
|
|

oz |
|

11 2 |
1z 2 :
|

1z 2 |
|

1l 4 |
|

15 1 |
|

& z |
17z :
|

s 2 |
|

12 z |
|
o2 |
|

zlL 2 |
e 2 :
|

ez 2 |
|

¢ 1 |

:‘-}PERTORM FOOS-TAL-FPARM THRT POOS-EXIT.
: :--}PERTORM FI39-ABEND-FROGRAM OF ABEWD-FROGRAM.
: :“>CN-L 'AEENDP ' .
:‘-}PERTORM FO10-0PEN THRT POL19-EXIT.
: :“>CN-L 'DEAOPENL' .
: :“>CN-L 'DEAOPENZ ' .
:‘-}PERTORM F155-CL-3UETOT THRU F159-EXIT.
:‘-}PERTORM F1lz0-READ THRT PLlEF-EXIT.

:‘-}CALL 'DEACLOSEL'.

:‘-}CALL 'DEACLOSEZ ' .

:‘-}PERTORM FI39-ABEND-FROGRAM OF ABEWD-FROGRAM.

|
|==>***REFET IT ION*** (FROM LINE ).

==->PERFORM POOO-NWEXT THRUT POOO-EXIT.
|

|-->CALL 'VIADDEML'.

|
|-->FPERFORM F1z20-READ THRIJ PLlZ2-EXIT.
| |
| |==>***REPET IT ION*** (FROM LINE 10).
|
|-->FPERFORM F1lO0-FRINT THRUT PLl19-EXIT.

|

|-->CALL 'DEAREADZ'.

|

|-->CALL 'DEAREADL'.

|

|-->FPERFORM F150-3UETOT THRU F1l59-EXIT.

|
|-->FPERFORM F1l50-HDG THRU PlEF-EXIT.

—=>FOBACK.

DDMMMYYYY HH:MM: 33 PAGE 9999

Report Field Descriptions

These are the Perform Range Hierarchy Chart fields:

Field Description

(A)

This field shows the line number as generated for the Perform Range
Hierarchy Chart.

(B)

This field shows the perform range level including all nested perform ranges.

©)

This field refers to each perform range and the code included in that range as
a unit.
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Perform Range Hierarchy Chart for COBOL Il Release 3 and Later Programs

For COBOL II Release 3 and later programs, the Perform Range Hierarchy Chart (see
Figure 26) places the word INTERNAL after the call statement to identify
internally-called subprograms.

Figure 26 * Perform Range Hierarchy Chart for COBOL II Release 3

ABG-3MARTDOC-03 PBx.x LVLOOO PERFORM RANGE HIERARCHY CHART DDMMMYYYY HH:MM: 33 PAGE 999
PROGRAM: VIADDEMZ

BEPT HWEST

LN # LYV UNIT TREE FOR PROCEDURE DIVISION

PROCEDURE DIVISION.

:‘-}PERTORM PROGRAM-INIT.

: :--}PERTORM FOOS-TAL-FPARM THRT POOS-EXIT.
: : :“}CALL FI39-ABEND-FROGRAM - INTERNWAL.
: :--}PERTORM FO10-0PEN THRT POL19-EXIT.

: : :“>CN-L 'DEAOPENL' .

: : :“>CN-L 'DEAOPENZ ' .

: :--}PERTORM F155-CL-3UETOT THRU F159-EXIT.

: :--}PERTORM F1lz0-READ THRT PLlEF-EXIT.

: :“}CALL FI39-ABEND-FROGRAM - INTERNWAL.
: :“>CN-L 'DEACLOSEL'.

: :“>CN-L 'DEACLOSEZ ' .

:‘-}PERTORM FOOO-REXT THRT POOO-EXIT.

: :“>CN-L WIADDEM1 - INTERNAL.

: :--}PERTORM F1lz0-READ THRT PLlEF-EXIT.

: : :--}***‘RL‘PET ITION*** (FROM LINE 10).

: :--}PERTORM F100-PRINT THRU F119-EXIT.

: :--}PERTORM F150-3UETOT THRU PlEF-EXIT.
: :‘-}PERTORM FlE0-HD&> THRT PLEF-EXIT.
: :“>CN-L 'DEAREADEZ ' .

|
|
|
|

|-->CALL 'DEAREADL'.

—=>FOBACK.

Perform Range Hierarchy Chart - Gotos and Conditionals Options

To include GO TO and ALTER statements in the report, follow this step:
» Select the Perform Range Hierarchy Chart Gotos option.

To include the structurally relevant conditional statements associated with the
PERFORM, CALL, GO TO, and ALTER statements in the report, follow this step:

» Select the Perform Range Hierarchy Chart Conditionals option.
To automatically select the Gotos option, follow this step:

» Select the Conditionals option.
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Figure 27 shows the Perform Range Hierarchy Chart, including the Gotos and
Conditionals options.

Figure 27 « Perform Range Hierarchy Chart - Gotos & Conditionals Options

A3G-3MARTDOC-03 Bx.x LVLOOO PERFORM RANGE HIERARCHY CHART DDMMMYYYY HH:MM: 33 PAGE 999
PROGRAM: WIADDEMO
2EPT HEST
o L THIT TREE FOR PROCEDURE DIVISION
1 0 PROCEDURE DIVIZION
4 1 :‘-}PERTORM PROGRAM-INIT.
2 Z : :“>PERTORM POOS-VAL-PARM .
4 2 : : |-->IF DEA-DEFT-CODE > 24
5 L : : : :“>PERTORM P399-AEEND-FROGRAM .
3 5 : : : :“>C.§LL 'AEENDPGM' UEING ABEND-CODE.
7 2 : : :“>IT DEA-DEPT-CODE < 16
& L : : :“>***‘REPETITIOH*** (FROM LINE 5).
9 Z : :“>PERTORM POLlO-0PEN.
10 2 : : :‘-}CALL 'DEAOFENL' UEING DEA-DEPT-CODE.
11 2 : : :‘-}CALL 'DEAOFENZ ' UEING DEA-DEPT-CODE.
1z Z : :“>PERTORM PLl55-CL-3UETOT.
1z 2 : : :“>G0 TO P159-EXIT.
1q Z : :“>PERTORM Plz0-READ.
15 2 : :“>IT END- INPUT
16 2 : :“H’JLSE
17 L : : :“>RE-§D MASTERIN.
13 5 : : :“>AT END
13 & : : :“>G0 TO P170-FINAL.
Z0 7 : : :“>IT FIRET-TIME = '¥'
Zl & : : : :--}***‘REPETITION*** (FROM LINE 5).
Zz 7 : : :“}CALL 'DEACLSEL' UEING DEA-DEPT-CODE.
2 7 : : :“}CALL 'DEACLSEZ' UEING DEA-DEPT-CODE.
g 7 : : :“>G0 TO P1lz9-EXIT.

Structure Chart
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The Structure Chart (see Figure 28 on page 69) presents the program execution order
graphically, and shows the relationships between the logical units of the program. Logical
units are either called programs and performed paragraphs or sections.

Note:
The Structure Chart does not show the information in execution sequence.

Structure Charts are produced in either the Page or the Tile Mode. Page Mode produces a
Structure Chart that fits in a notebook. Tile Mode produces a large Structure Chart in
pieces that form a single chart when taped together. Additionally, the Structure Chart can
be produced in Bird’s Eye View, a highly condensed format that shows the entire
program in a minimum number of pages.



5 Reports

Use these options to produce the Structure Chart:

Option Description

Gotos option GO TO and ALTER statements are included in the report.

Conditionals option  Conditionals that affect the PERFORM, CALL, GO TO and
ALTER statements are also included. Select the Conditionals
option to automatically select the Gotos option.

Figure 28 shows the different Structure Chart output types.

Figure 28 » Structure Chart Components

(1) LEGEND FOR
BIRD'S EYE VIEW
(2} BIRD'S EYE VIEW
(3 LEGEND FOR (93} LEGEND FOR
TILE MODE PAGE MCDE
(4) TILE MODE (6} PAGE MCDE
STRUCTURE CHART 3TRUCTURE CHART

These notes correspond to the numbers in Figure 28.

Field Name Description

1,3,5 Legend Pages  These pages give you instructions on how to use the chart that
immediately follows.

2 Bird's Eye View A Structure Chart produced in Tile Mode format with a box
size of 1 x 1 (in characters).
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70

Field Name Description

4 Tile Mode A Structure Chart consisting of pages that can be taped
Structure Chart  together.

6 Page Mode A Structure Chart that fits in a notebook. Wherever possible,
Structure Chart  this type of Structure Chart shows a parent and all of its
subordinates (called either paragraphs or sections) on the
same page. If the parent and its subordinates do not fit on a
page, they are shown on a separate page as a substructure.

The Structure Chart presents each logical unit as a box with lines either going to or
coming from it. The lines indicate the execution order. When you specify Page Mode TO
PAGE, the page numbers are shown instead of the box, and a connected box is continued
on the next page. A diagram continued from another page is shown as FROM PAGE(S)
followed by the page number(s).

A perform range called from multiple places that is not a terminal PERFORM (a
PERFORM that does not perform anything else) is either shown or given a
cross-reference (based on the DUPPERF option). This cross-reference is by name and
page number to the first occurrence where the full structure is defined. The DUPPERF
option determines if a perform range is repeated on the Structure Chart each time it is
called. Using the DUPPERF option can produce a lengthy Structure Chart if the program
contains many perform ranges called from multiple places.

Note:

The DUPPEREF option only applies to Structure Charts produced in Tile Mode.
NODUPPEREF is implicit for Structure Charts produced in Page Mode.

Figure 29 identifies the format of the logical units of the Structure Chart.

Figure 29 » Structure Chart Format

FROM PAGE(S): pp, pp

TO PAGE pp
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Report Field Description

These are the Structure Chart Format fields:

Field Description

FROM If this unit is called from other pages, this text lists the calling pages.
PAGE(S)

pp This field shows the page number(s).

mmm This field shows the number of times the unit is called from this parent.
nnn This field shows the total number of calling units.

XXXXXXX This field shows the name of the unit.

R This field designates a recursive perform.

cce This field shows the total number of called units appearing on other pages.

TO PAGE If the called units do not appear on this page, this text lists the page of the
called unit.

For COBOL II Release 3 and later programs containing internal subprograms, SmartDoc
produces a separate Structure Chart for each subprogram.

Figure 30 on page 72, Figure 31 on page 73, and Figure 32 on page 74 illustrate Bird's
Eye View, Page Mode, Page Mode (Overflow Substructure) and Tile Mode Structure
Charts, respectively.
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Bird's Eye View

The Bird's Eye View is a Tile Mode Structure Chart that condenses each box to one
character. This table lists the characters the Bird's Eye View displays, and their meanings:

Field Description

(0] This field shows a perform unit on the Structure Chart. This can be a perform
range, GO TO, CALL, or a conditional statement.

+ This field shows a conditional control transfer by a GO TO, CALL, or a perform
range.
A% The unit is a reuse (or recursive) use of a unit previously defined on the diagram.

Figure 30 « Structure Chart - Bird’s Eye View

ABG-3MARTDOC-03 PBx.x LVLOOO STRUCTURE CHART DDMMMYYYY HH:MM: 33 PAGE 999
PROGRAM: WIADDEMO

PROCEDURE DIVISION

Report Field Description

A. This field shows the Bird's Eye View program structure.
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Page Mode produces the Structure Chart in a format designed to be placed in a notebook,
as shown in Figure 31.

Figure 31 » Structure Chart - Page Mode

A3F-3MARTDOC-03 Bx.x LULOOO STRUCTURE CHART DDMMMYYYY HH:MM: 55 PAGE E
FROGRAM: TIADDDMO
8]
oo +
|FROCEDT |
|IRE DIVI|
|SI0K |
| |
+o-mm - +
|
| |
+o-m oo + +o-m oo +
|FROGRAM | | FOOO- |
|-INIT | | REXT |
| | | THRT |
| | | FOOO- |
+o-mm - + +o-mm - +
| |
| | | | | | |
oo e + oo +
|FODE-Fa] | PO1O- | IF155-CL| | Plzo- | |CALL 'W| | PlZ0- | | Ploo- |
IL-PAREM | | OPEN | |-SUETOT| | READ | |IADDEM1| | BEEAD | | PRINT |
ITHEU PO| | THRO | | THET F| | THRT | |' | | THRUT | | THRT |
|05-EXIT| | PO12- | |159-EX*| | P1lz2- | | | | Flzg- | | P119- |
e + -mmmmo + e +
| | [ [ |
1 - U U
| | | TO FAGE 7 TO FAGE 7 | | | | | |
|IP999-4E| |CALL 'D| |CALL 'D| |CALL 'D| |CALL 'D| | P150- | |P1lO0O0- | |PE00O-C| | P1lE0- |
|IERD-FRO| |BEAOPENL1| |BAOPENZ| |EAREADEZ | |BAREAD1| |SUETOT | | MIN- | |ALC-MOR| | HDG |
|GRAM OF] | [ | I [ | | THRW | | FP&¥- | |E-PAY T| | THRU |
| AEEWD*| | 11 | | 11 I 1 P163- | | | IHRT P2*| | PLEF- |
1 | & |
W i |
TO FPAGE & TO FPAGE & |
+o-m oo +
|F1o00- |
| MIN- |
| PAY- |
| |
+o-mm - +
(3
W
TO FPAGE &

Report Field Description

A. This field show the graphical program structure.
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Page Mode with Gotos and Conditionals Options

74

To include the GO TO and ALTER statements in the report, select the Structure Chart
Gotos option.

To include the structurally relevant conditional statements associated with the
PERFORM, CALL, GO TO, and ALTER statements in the report, select the Structure
Chart Conditionals option.

To automatically select the Gotos option, select the Conditionals option.

Figure 32 shows the Page Mode Structure Chart, including the Gotos and Conditionals
options.

Figure 32 ¢ Structure Chart - Page Mode with GOTOs & Conditionals

ASG-SMARTDOC-0S Raxx LYLOOD STRUCTURE CHART DOMMMY Y'Y HHMMSS PAGE 994
PROGRAK: VIADDEMO
FROCEDURE
DIASION
I ' I 1
FERFORRA PERFORM
PROGRAM FOOD - N EXT GOBACK
- INT THRU POOCF
PEFRF ORt FERF ORM TALL
PERF ORf FERF ORM
PO0S - WAL P00 OPEN P15 - P10 - READ “AADDEMT FERFORM FER:F O
- PARM CL- sUBTOT UsING F100 - PRINT | |P130 - READ
MASTE

CALLD CALLD PAGE 25
BAOPENT BADPENZ GO TO
USING DBA  JUSING DB | P159 BEXIT

-[F -

FERF ORM FERFORR

P99 - Paag - G0TO
AHEMO- ABEMND- READ hi Az
PROGR A PROGR A £TERIM BT

CALL
e @ Goro
USING

PAGE X
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Page Mode Overflow Substructure

The Overflow Substructure shown in Figure 33 lists the called paragraphs or sections of a
logical unit that do not fit on the appropriate page of the Structure Chart.

Figure 33 » Structure Chart - Page Mode (Overflow Substructure)

ABG-3MARTDOC-03 PBx.x LVLOOO STRUCTURE CHART DDMMMYYYY HH:MM: 35 PAGE 1
PROGRAM: WIADDDMO

FROM PAGE(S) 15

|-->FPERFORM EC-ACCESE-INVENTORY -> TO FPAGE 12.
|

|-->PERFORM ED-ACCESE-PART-ID -> TO PAGE 13,

|

|-->FPERFORM EE-ACCESE-INV-T0 -> TO PAGE 14.

|

|

|

|

|

|

D

| |-->FPERFORM EF-ACCESE-INV-FO -> TO PAGE 15.

: :--}PERTORM EF-ACCEBE-INV-CO0 -> TO PAGE 16.

: :--}PERTORM EH-ACCESE-PROD-ETR -> TO FAGE 17.

: :“}PERTORM EF-DISPLAY-MESSAGES .

l-}:‘-}PERTOM EV-PROCEZS-RETURN-CODES - TO PAGE 9.
:‘-}PERTORM PA-CHECK-DATE -> TO PAGE Z1.
:‘-}PERTORM A~ GENERATE-EOM-TRIGGER -> TO FPAGE 22.
:‘-}PERTORM FW-GET- INV-DEMAND - TO PAGE 23,
:‘-}PERTORM PX-DELETE- INV-DEMAND -> TO PAGE 24.
:‘-}PERTORM FPEZ-ADD-PEFGED-IND -> TO PAGE Z5.
:‘-}PERTORM DAALO-RELEABE-W5Z2 OF DA-RULEE-PROCESE ING.
:‘-}PERTORM DAALE-RPELEABE-WS5Z1 OF DA-RULEZ-PROCESE ING.

|
|-->PERFORM DAC1Zz-RELEASE-WS5Z1 OF DA-RULEE-PROCESE ING.

Report Field Description

A. This field show the parent and its subordinates as an overflow substructure, with
connecting FROM and TO pages indicated.
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Tile Mode

Tile Mode produces the Structure Chart shown in Figure 34 in a format designed to be
taped together into one large diagram of the entire program.

Figure 34 » Structure Chart - Tile Mode

ABG-3MARTDOC-03 PBx.x LVLOOO

STRUCTURE CHART
PROGRAM: WIADDDMO

DDMMMYYYY HH:MM: 33 PAGE 9

|EF-DISF| |CALL 'M|
|IL&¥-MES| |&BDEXS'|
ISAGES | | |

8]
|IBA-INIT|
ITALIZE |
| |
| |
+o-mm - +
|
| | | | | | |
oo + oo + oo +
| | | | |2C-ACCE | | | | | | | | |
Za- EZB- |33~ INVE | ED- ZE- EF- 2F-
|ACCEZS-| |ACCEZS-| IFTORY | |ACCEZS-| |ACCEZS-| |ACCEZS-| |ACCEZS-|
| | | | | | | | | | | | | |
+o-m oo + +o-m oo + +o-m oo +
| | | | | | |
| | | | | | | | | | | | |
|2¥-FROC| | 22- | |EV-PROC| | EE- | |EW-PROC| | EE- | |E2W-PROC| | Z2E- | |2¥-PROC| | 22- | |E2UV-PROC| | 22- | |EU-FROC|
|EES-RET| | CALL- | |ESS-RET| | CALL- | |ESS-RET| | CALL- | |ES3-RET| | CALL- | |ES3-RET| | CALL- | |EZ5-RET| | CALL- | |ES3-RET|
|TEN-COD | |MASDEXE| |URW-COD| |MASDEXE| |URN-COD| |MASDEXE| |URN-COD| |MASDEXS| |URN-COD| |MASDEXS| |URW-COD| |MASDEXE| |URN-COD|
IES 11 | IEB 11 | IEB 11 | IEB 11 | IEB 11 | IEB 11 | IEB |
| | 1 1 1 1 1 1 1 1 1 1 1
| | W W W W W W W W W v v
| | THIE PAGE THIS PAGE THIZ FPAGE THIF PAGE THIS FAGE THIE PAGE THIS PAGE THIZ FPAGE THIF PAGE THIS FAGE THIE PAGE
+o-m oo e +

Report Field Description

A. Graphical source code hierarchy
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Structure Chart for COBOL Il Release 3 and Later Programs

For COBOL II Release 3 and later programs, the Structure Chart places the word
INTERNAL after the call statement in any appropriate box to identify internally-called
subprograms (see Figure 35).

Figure 35 » Structure Chart for COBOL II Release 3

ABG-3MARTDOC-03 PBx.x LVLOOO

STRUCTURE CHART
PROGRAM: VIADDEMZ

|FROCEDUE |
|IE DIVISI|
|0 |

DDMMMYYYY HH:MM: 33 PAGE 999

- - + - - +
| | |FO0O-REX |
|FROGRAM- | IT THRIT F|
| INIT | [000-EXIT |
| | | |
- + - +
| |
| | | | | | |
- R +
|POOS-WAL| |PO10-0PE | |IP155-CL-| |Plz0-BE&| | C&LL | |F1lZ0-BE&| |F100-FRI|
|-FARM TH| |N THRU P| |SUETOT T| |D THRU P| |UVIADDEML| |D THEU F| IFT THRU |
|BT POOS-| |OLF-EXIT| |HRIT P159| |129-EXIT| | - | 11E9-EXIT| |IF119-EX1I|
|EXIT [ | |-EXIT [ | |INTERWAL| | | IT |
+ommm - + -mmmmm- +
| | [ [ |
1 mmmmmmeeee- U U
| | | TO PAGE 21 TO PAGE 21 | | | |
|CALL P29| |CALL 'DE| |CALL 'DE| |F150-3UE| |Pl60-HDE| |CALL 'DE| |CALL 'DE|
|9-AEEND-| |A0PENW1' | |AOPENWZ' | ITOT THRU| | THRU P1l| |AREADEZ' | |AREADL' |
|PROGRAM | | 11 | | P1EF-EX| |EF-EXIT | | 11 |
|- INTER*| | 11 | 11T 11 11 11 |
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Enhanced Data Cross-Reference Report

The Enhanced Data Cross-Reference report (see Figure 36 on page 79) cross-references
all program data entities, and lists all data items and related definitions alphabetically,
including special registers, figurative constants, and literals. This report references each
data item to where it is either directly or indirectly used or modified. The locations where
aliases are defined, modified, or used are also indicated.

The Enhanced Data Cross-Reference report helps you to answer your data questions.
Each data item is referenced to locations where it is either used or modified. The report
indicates data that was neither used or modified as DEADDATA. Additionally, each data
item is referenced to aliases (i.e., renames or redefines) eliminating the manual searches
through the listing to locate where a data field is either used or modified.

A symbol legend prints at the bottom of each report page. These symbols correspond to
the reference information shown to the right of each data item. These are the descriptions
for each of these symbols:

Field Description

A This field references a data item alias definition (either renames or redefines).

I This field references an indirect modification of the data item value if it is on the
line with MODS. This occurs due to a rename, or to a secondary name
modification such as a renamed or a redefined data item. The reference is to an
indirect use of the data item value if it is on the line with USE. This occurs due
to the value being used by a secondary name such as a renamed or a redefined
data item.

# This field refers to a data item that has not been initialized, or to a data item that
was modified without either a subsequent reference or use of that value.

For COBOL II Release 3 and later programs containing internal subprograms, SmartDoc
produces a separate Enhanced Data Cross-Reference report for each subprogram. The
reports identify Global data items as GLOBAL.
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Figure 36 » Enhanced Data Cross-Reference Report

A5G- SMARTDOC-0F Ew,» LLOGD ENHANTED D&Ta TEOSI-REFERENE KEPORT DOePRIYYY HH: MB35 PAGE 4
FROGEM: VIADDDAIO
(R (E)
D&Ta ITEMS DEF'5, MOD'S, USES - FAGE/LINE
+0 DEFS: LITERAL
USES: f57.LF 56,0659
v LEFS: LITERAL
USES: 235,35 100,47LE7, 50155, 130477
'EILLING D&YS - ' DEFS: LITERAL
WSES:  4/147
'CLIENT ADIEESS - ' DEFS: LITERAL
USES: 210
'PLIENT [ITY - ' DEF3: LITERAL
USES:  4/1:3
'PLIENT WME - ' DEFS: LITERAL
USES: 237
'CLIENT WUMEEE - ' DEFS: LITERAL
UIES: /7
'INTEREST FATE - ' DEFS: LITERAL
USES: 4142
'LAST-BILL-DATE - ' DEFS: LITERAL
USES: 2/9%
'LOAK AMOUNT - ' DEFS: LITERAL
USES: 276
'LOAK AMOUNT - DEFS: LITEEAL
USES: 5193
'LOAK TEFE - ' LEFS: LITERAL
UIES:  4/1:1
'MAITER IETAIL
EEFOET EY ZIF DEFS: LITEEAL
UIES: 5145
'MINIMM HEXT
FAVMENT - ! DEFS: LITERAL
UIES: 5160
'WIMEEE OF LOAKS
FOE THIS ZIP LEFS: LITERAL
USES: 5194
'PAGE ' LEFS: LITERAL
UIES: 5177

LO&K- START-DATE DEFS: £f29
USES: I$201,10£274
MODE:  IF201, 1187420
LO&H-TYFE LEES: Efd0
UIES:  T#f201, 100847
MODS:  Isf20l, 117420
MAST-FPT LEFS: 249
MODS: L0295, 10£280,10/265,10,295,10/ 299,12/ 451, 12461 12462 12/ 441
MBITER-EMD-OF-FILE DEFS: #/54
USES: I7S54, 80300, I1E/487 T13/432
MODS: /54,67 201,125 488
MaSTER-IH LEFS: &fi0
USES: I7FE6%, 87201, 187251, IL0/37¢, 100,372, 1107274, 100277 110,276 1107279, 110252, 110 f 262 1107264, 110 £ 235,
110256 1104267 110290, T105391, 110/298 T10/292 , T10294 1107412 T11/415 , I13436 , [14/515 I14/5¢1,
T14/58% 1147584 115/525
MODS: 87301125430
MASTER-FEPOET-DATE DEFS: 5/L69
USES:  §/201,I13f46L
MODE:  5/201,I135456
Ma3TER-FEFOERT-FAGE-
CRT DEFS: 5173
USES: ILl3f461
MODE: 1121458 137460

[cl
LECEMD: A=ALIAS, I-IMDIRECT, #-DATA EXCEPTION
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Report Field Descriptions

These are the Enhanced Data Cross-Reference report field descriptions:

Field Description

(A)  This field shows an alphabetical program data item listing, including figurative
constants, string constants, and COBOL special registers.

(B)  Each data item is cross-referenced based on whether it is defined, used, or
modified. If the data item is a literal, the reference shows LITERAL followed by
where that literal is used. References are shown as p/n where p is the page number
of the Advanced Source Listing and n is the line number on that page where the
data item occurs.

(C)  This field shows the legend that indicates the symbol value corresponding to the
cross-reference information.

Subset Report

80

The Subset report (see Figure 37 on page 81) identifies logical groups of subsets. A
subset is a group of statements containing similar COBOL verbs. For example, lines that
contain READ, WRITE, OPEN, or CLOSE verbs can be referenced as an 10 subset. The
Subset report shows the paragraph page and line number where a particular subset is
located. If there are no source statements for a subset, (NONE) appears for that subset.

For COBOL II Release 3 and later programs, the containing Paragraph/Division is
qualified by the containing program.

See the table contained in "Subsets" on page 11 for a list and description of subsets
supported by SmartDoc.




Figure 37 « Subset Report

5 Reports

ABG-SMARTDOR-08 Em.x LELOOO
SUBSET PARAGRAPH/ (DIWIZION] MBME [A)

23 31 CHMENT
FROCEIURE DIVIZION
FROGEAM-THIT
P10 5-HOT-FIEIT-TIME
P11 0-TONT IRUE-FRINT

F15 0-3UET OT

P15 5-LL-3UETOT

P16 0-HOE

FL170-FIHAL

P25 0-A0G-2MT

P393 3-AEEND-FROGRAN
OF ABEWD-FROGEAM

P00 0-HEXT

Filn-0FER

F110-[0KT INUE-FRINT

Pi00n-TLOSE

P99 9-AFEND-FROGEAY
OF ABEWD-FROGEAM

cIcs
(HOKE)

COEOLI T
(HOKE)

COMRENT
[IDENTIF ICATI OH)
(ERTIERIHMENRT )
FROCEIURE DIVISION
FROGEAM-IHIT
FO00-EXIT
PO 5-EXIT
PO13-EXIT
P10 0-PRINT
E110-[OKT INUE-FRINT
P119-EXIT
Plid-EXIT
E16 4-EXIT
P17 4-EXIT
Pi00-EXIT
Pif4-AUL-EXIT

COMDIT IOHAL
FROCEIURE DIVIZION
FROGEAM-THIT
P00 5-VAL-PATH
P10 5-HOT-FIRIT-TIME
Fli0-READ
F170-FIHAL

DEEUF
FROGEAM-THIT

DEFINITION
[ENVIRONMENT)
(T&TA)

SUBSET REFORT DOeMMYTYT HH:MM: 33 PAGE 9939
FROCRAM: VIADDDMO

PACESLINE (E)

152

TAEER TIEEG  RSETEL VRN TS VS VTR VSRV TN NS AT Vs

95335, 9544

L0F 286 105257 10256 LOS26L A0 26 105262 107266 L0 F267 100266 10269, 107270 107271,
Lig 374,100 375, 107276 10,277, 10,6275 10262 107365, L0391, 10,29%,10/295 L0/ 297
1i ddd, 12/ 439, 125480

Lif422

L3428, 187429, 187440, 135443 137 444

137457, 187456, 18/459, 13/460,137 462

L4f 456

Lif 499

ETELT]
LT W FE-TH
L0f 358, 10/%61
Lija7e, Lafa7s
14500

i1
EFR 25T

TUEEE, TIRIT NESE, VAL T FE4E, T L4
5fE%E, 57050 60164

9/30L,97308 97508

9314,97215 97216

95287, 97225 97280

97222,97224

Lif 254,10/ 356

Lija0f, 157402, 12 404

13488, 187483, 137484, 137425

L3449, 137450137451

L3/467, 14/ 464 ,14/453

Lajasl, Lafast Lafds2

14/401,14/40% 147 492

9F206,9520%

9229, 9,240, 97241, 97246

L5407 L5/405 16,408, 137411, 187 413, 13/415 13/ 416
13454, 13/ 456

SE59

HE
i/1e

Report Field Descriptions

These are the Subset report field descriptions:

(A)  This field shows the subset group followed by the paragraphs and/or division
names containing statements with that particular subset type. When there are no
statements for the indicated subset, (NONE) is shown.

(B)  This field show the reference to the page and line number on the Advanced
Source Listing where the statement containing that subset type is located.
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Subset Report for COBOL Il Release 3 and Later Programs

82

For COBOL II Release 3 and later programs, the Subset report (see Figure 38) lists the
program name before each Paragraph/Division name.

Figure 38 « Subset Report for COBOL II Release 3

CIC:

COEOLI I

A36-3MARTDOC-03 Ex.x LVLOOD
JUESET PARAGRAFHS (DIWISION] RAME
233 ICHMERT

WIADDEM2 FPROCEDUREE DIVISION
WIATDEM: FPROCEAM-IRIT
VIATDEM: FPO05-VAL-PATY
WIATDEM2 FP1L05-ROT-FIRIT-TIME
VIADDEM: FP110-T ONTI HUE-FEINT

WIATDEM? FP150-3UETOT

WIADDEM2 FPL55-CL- SUETOT

WIADDEM? FFLEN -HIDE

VIATDEM: FPLT0-F [HAL

TWIATDEM2 FPESO-A0-AMT

P94 9-AEEND-FRO:FAMSFROCEDUEE
DIVISION

VIADTDEML /PROCEIVEE DIVIZIOH

WIADDEML FPL00-C OMPUTE-TOTALS

VIADDEML fPE00-FRINT-TOTALS

WIADDEM2 FPO00 -HEXT

WIATDEM: FPO0S -PAL-PARM

WIADDEM2 FPOL0 - 0FER

WIATDEM2 FP110-C ONTIHUE-FEINT

VIADDEM: FPLT0-F [RAL

WIADDEM2 FPENG-CLOIE

F33 31-AFEND-FROGFAN/FROCEDEE
DIVISION

[HOXE)

[HOHE)

COMMENT

WIADDEM2 ¥ (IDENTIFI CATIOHN)

WIADDEM: ¥ (E¥V IROHIENT)

WIATDEM: FPROCEIVEE DIVIZIOH

WIATDEM? FPROCFAM-IRIT

WIADDEM: FE000-EXIT

WIADDEM:2 FPO05-EXIT

WIADDEM? FPOL19-EXIT

WIADDEM2 FPL00 -PRINT

VIADDEM: FP110-T ONTI HUE-FEINT

WIADDEM2 FP119-EXIT

WIATDEM:2 FP1LE9-EXIT

WIADDEM2 FPLEI-EXIT

WIADDEM:2 FPL7I-EXIT

WIADDEM: FPE00-EXIT

WIATDEM2 FPESY-AWE-EXIT

F33 31-AFEND-FROGRAN/FROCEDEE
DIVISION

VIADDEML SF003-EXD-FE OCRAM

WIADDEML FP139-EXIT

COMDITIOMAL

TWIATDEM: FPROCEDURE DIVISION
VIATDEM: FPO05-VAL-PATY
WIALDEM2 FPL0S -HOT-FIRST-TIME

SUESET EEF ORT L. ey
FREOCEAM: P IADDEM2
PALE/LINE

EJSI50

6FEBT BSERS BFEEAESE0

Ear

AR R

GEEAG G BRGSOV B0, G ERL B ARE, GRS ARG GS 0T B 356, 61250
GBS EFREE BFRET ESATE SRV EF20 BFGE 6F 284, 5256
4741735415 954119

e

AF4ET A 4EG A04E 0, 00428, 97 482

1o 444,10, 447 10,445 10449 107 450, 10745 ¢

1nf 476

1ir 495

15/61E 157 ELY
1SSE26 L5SE2 7 155 E23
15/ 650 L5 65 7 150 656 150668 L6662 LES66T 160 B

ESETE

TrEAG

AL R
624187270
10/ 445
107264, L0465
1if 436

TSl

EIBLEST

BAE22 BFEXS BFERR B/ E29 BP0 BFESL
BFERELBSETY BFET
TFEAL VI EAE TAEAY

WA a0 R 08

TFALE 2T TAALE

MAEE NI

G4l G005

a5l ar23g ar232

47411, 3541F 9541 2,941
97425 ,.95429 37430

10,457 10osd5s 10 rd459

107470 107478, 107472

115451

LES430, 1EF 490, 10 498 125508

15067 L5686, 150 65D
157643, 15 645,15 62k

Erfidd
A
TFREF N2 20, V5225
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Data Division Report

The Data Division report (see Figure 39) provides detailed information about all 01
structures in the DATA DIVISION of a program. This is the information on the Data
Division report:

. COBOL level number

. Dataname

. Length

. Starting and ending position
. Format

. Picture clause definition

. COPY member name where the data item is defined (if applicable)

Figure 39 » Data Division Report

ABG-3MARTDOC-03 RZ.Z LVLOOO DaATA DIVISION REPORT DD-MMM-YYYY HH:MM: 33 PAGE 4
PROGRAM: UIADDDMO
BECORD NAME: MASTER-IN Z (&) COPY MEMEER: VIADMAST (E)
(4] [ay] [8:3] 53] [{:3] (H)
L DaT a HaAME FROM TO LENGTH FORMAT PICTURE
oL MASTER-IN 1 162 162 FROUP
05 CLIENT-ID 1 3 3 FROUP
10 DISTRICT-ID 1 2 2 HMEIC 2]
10 CUSTOMER- ID 4 3 2 MR IC 02
05 HaME 7 20 g ALPH xiz4)
05 ADDREZE1 21 549 g ALPH xiz4)
05 CITY 55 74 Z0 ALPH Xizo)
05 STATE 75 76 4 ALPHIM xiz)
05 ZIP 7 9z 16 FROUP
10 ZIP-CODE 7 &1 5 MR IC 5]
10 FILLER B 9z 11 MR IC 2011)
05 PHONE a2 loz 10 FROUP
10 AREA-CODE a2 a5 2 HMEIC 2]
10 EXCHANGE 96 8 2 MR IC 02
10 PHONE -WUMEER. 29 loz 4 MR IC 03]
05 LO&N- INFORMAT 10N 1oz 162 &1 FROUP
10 P AYMENT - 2T 1oz 111 9 MR IC 710
10 LO&N-2MT 11z 1z6 15 HMEIC 0121799
10 INTEREET-RATE 1z7 121 5 MR IC V9999
10 LOaN-3TART-DATE 12z 127 3 MR IC F(E)
10 LO&N-TYPE 128 129 4 MR IC )
10 LaST-EILL-DATE 140 145 3 MR IC F(E)
10 EILLING-D&AYS 146 143 2 HMEIC 2]
10 YEAR-TO-DATE- INTEREET 149 162 15 MR IC 0121799

Report Field Descriptions

These are the Data Division report field descriptions:

Field Description

(A)  This field shows the name of the record containing the specified data items.

(B)  This field shows the name of the copy member where the record is defined, if
applicable.
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Field Description

(C)  This field shows the COBOL level number for the data item. These three levels
are reported:

All 01-49 levels except 01s with no subitems
All 88 levels
All 66 levels

(D)  This field shows the name of the data item reported (displays up to 32 characters).

(E)  This field shows the location of the data item. The starting position is listed in the
FROM column; the ending position is listed in the TO column.

(F)  This field shows the length of the specified data item.

(G) This field shows the format specified for the data item. These formats may
appear: GROUP, ALPHA (alphabetic), ALPNUM (alphanumeric), NUMRIC
(numeric).

(H) This field shows the PICTURE definition for the data item, if applicable.

Verb Summary Report

84

The Verb Summary report (see Figure 40 on page 85) cross-references COBOL verbs to
the lines where they are used. You can include a Verb Frequency Table at the end of the
Verb Summary report. This report presents how many times each verb is used, and the
percentage of its use in relation to the total verb count.

Use this report to determine how much a particular verb, or a set of verbs, is used. The
Verb Frequency Table helps you determine if the program is using verbs according to
standards. For example, many standards require that you use a single paragraph to read a
file, and that the paragraph perform each time the file is read. If the report lists multiple
READ verbs, the program might not adhere to the established standards.

The Verb Summary report displays verb usage with context information. Often, a report
containing this information is half the size of the source listing. Regardless, a large
program can still produce a lengthy Verb Summary report. To limit report size, set the
parameters to suppress either the Verb Summary report portion or the Verb Frequency
Table portion.

For COBOL II Release 3 and later programs containing internal subprograms, SmartDoc
produces a separate Verb Summary report for each subprogram.

Figure 40 on page 85 and Figure 41 on page 86 illustrate the Verb Summary report and
the Verb Frequency Table.




Figure 40 » Verb Summary Report
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(B

107222

107323
1073832
1073387
lafaze

6353
26T
A
WAt
A6
Az
iz
97344
107257
107261
107363
107367
1073589
107371
107375
107377
137428
137420
137428
137440
137437
1374358
137463

127413
127417
1a7ate

IF2an
¥ 261
26T
2/282
97307
97242
137455

Z/289
97323

137420
137447
1a7478

¢35z
97308
97346
1274132
137454

9¢3119
(o

LEQEND:

AEC- SR RTOOC-02

E
QERD

ERZESLINE CODE

ODISELAY

ODERD

DERD

R . LAULOOO

SERE Sla@ikhY REBRORT

PROCRAR : IADD D0

(3]
SOURCE CONIERT

ODISPLAY 'IOIAL IWEOUYI RECORODE - ' REC-CHE.

ADD 1 IO ZIE-LOAMN-CMY

COwBEUIE LINE-CHE - ( LINE-CHI + 3 ).
COwPOTE BIE-YTIOD-IHY - ( BIP-YIO-INT
COMPOTE BIE-LOAW-AMY - ([ BIP-LOAW-RxT + DEI-LOA*
COMPOTE RWZ-AxT — ( ZIE-LOAW-RxY ¢ BIE-LORW-CHI®

WOWE 0 I0 REIXURW-CODOE.

WOSWE 10 IO IW.

WOYE LH IO CHEI.

WOWE 0 IO IW.

WOVE HLO-Z2IE-PREFIX IO CUR-PREFIX.
WOE 1 IO BRSE 9888

WOE 34 IO LIME-CHI.

WOE HLOD-ZIE-PREFIX IO COR-PREFIX.
WOWE LORW-ReGY IO OEX-LORW-ReGT .
WOWE MAME IO BDET-MRE .

w0WE LASY-EILL-GATE IO LET-LASYI-EILL-DAIE.
WOWE ARER-COODE IO DEXI-AREAR-CODE.
WOWE PHOME-WUMEER I0 DEX-PHOME-WUMEER.
WOYE LORW-IYEE IO DEI-LOAW-TIYEE.
WOWE SIRYE IO DEX-ST.

WOWE IHIERESI-RATIE IO DETI-IHI-RAIE.
WOWE BIP-LOAW-CHI I0 SUE-LOAMH-CHY.
WOYE BIP-YXI0D-IMI IO SUE-XI0-IMNI.
WOYE SPRCES X0 REXI-HOS-LIMEL.

WOYE PRCE 9558

BOYE I0 FIRSI-IIME

WOE IOIAL-CHI IO FRI-IOIAL-CHI

WOE 'Y’ IO MRSIER-END-OF-FILE.
o0 Th B170-FIMAL.
o0 Th B130-REARD.

&0 Ta B1I9-EXIT.

PERFOR
PERFOR
PERFOR
PERFOR
PERFOR
PERFOR
PERFOR

PROGHA-INIY .
EBO005-hL - B AR
F135-CL-SUEIOY
ElO00-PRIMNY
B999-REEND - PROGRA .
Fl50-SOEIOX
B999-AEEND - PROCR A

EXII.
ENII.
ENII.
ENII.
EXIT.

IF DEEUG-BRFN — 'IEST

IF DEA-DEBRT-CODE < 16

IF LIWE-CHI GREAIER THAW 353
IF EWD-IMPOY

IF FIRSI-TIME - "Y'

OFEH IMBUT #RSTIERIN.

% — STIARYEWMENI IRUWNCAIED ODUE IO LENGIH

DEAD
ERZEFLINE CODE

107381
107385
137443

264
L EEE]
AT
L EEE]
2N

8/312

107336
107352
1073263
107366
107368
107370
107374
107376
107378
13748219
1374833
1374328

137438
137460
14488

137414
137434

26
26
12
2/29%
9/308
87247

8/312
107400
1374836
1374863
14748 LEAD
97306
LREEL]
127407
127416

89,320

SOURCE CONIEXRT

COMEUTE BIE-LOAW-Red? -
COMPUTE TOTRL-YID-INT -
COMPUTE PREE 9999

WOWE
WOYE
WOYE
WOE
WOE

BOYE
BOYE
WiOSE
WiOSE
wiOSE
wiOSE
WOWE
WOWE
WOWE
WOWE
WOWE
WOYE
WOYE

WOE
BOYE
BOYE

=0 IO BLIS-EXIX
=0 IO BL58-EXIX.

PERFOR
PERFOR
PERFOR
PERFOR
PERFOR
PERFORM

EXII.
EXII.
EXII.
EXII.
EXIT.

IF LDEA-BEETX-COODE > 24

IF HLO-SIE-PREFIX EQUAL CUR-BFREFIX
IF EWD-IMEOX

IF ODISTRICE-IO EQUAL EEROEZ

OFENW

DDe@@dy Y %Y HH:pid:24 PRCE 59898

'EHD YIAIDEMO PROCESSING' UPOW COWSOLE.

[ BIE-LOAW-h? + DEXI-LOA*
[ IOTAL-Y¥IOD-IMNY

3 I0 CHI.

CHI I0 LH.

0 IOo CHEI.

EIF-CODE IO HLO-EZIPE.
CHI IO PRZE 85888

ZIP-CODE IO HLO-ZIE.

CLIENI-ID I0 DEI-WUNEER.
LORV-2IRAYT-O0ATE IO OGEX-SIARYI-DATIE.
YERR-I0-ODATE-IVNIERESY IO ODEX-YEO-IMNY.
ADDREZS1 IO DEI-AGLRESS.
EXCHAWEE I0 DEI-EXCHAWGE.
BRYMEWT-hai? IO DEX-PAYMEMNTY-R3T.
CITY I0 DEX-CITY.

SIF-CODE IO DEXI-EIP-COOE.
EILLING-DAYS IO DET-EILLIWNG-DAYS.
BIF-LOAW-Ax? IO SUE-LOAM-RGY .

0 IO SUE-LOAM-CHY, SUE-LOAH-R:I,.
COUOR-PREFIM IO HOS-SIP-PREFIX.

SUE-YID-I*

IOTAL-hA#I IO PRI-IOIAL-RGI
IOTAL-YIO-INI IO FRI-IOIAL-YIO-INI
+8983 I0 REEND-CODE.

POOD-WEXY THRU BOOO-EXIT
PO10-OPEW THRO BO19-EXIT.
B120-REARD

B120-REARD
PO99-AEEND- PROGH S .
Ple0-HD2

OUYPUY wih3TER-REY .

Report Field Descriptions

These are the Verb Summary report field descriptions:

(A)

This field references the Advanced Source Listing page and line number where
that verb is used.

(B)

This field shows a statement containing dead code, or data contains DEAD in this
field.

©)

This field shows the verb along the source statement context that fits on the report
line.

(D)

This field shows the legend that indicates an asterisk (*) is placed at the end of
the source line in the context area when the entire statement cannot be shown.
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Verb Frequency Table

The Verb Frequency Table (see Figure 41) presents a count of the times each verb is
used, and the percentage of its use in relation to the total verb count.

Figure 41 « Verb Summary Report - Verb Frequency Table

ABG-3MARTDOC-03 PBx.x LVLOOO VERE SUMMARY REFORT DDMMMYYYY HH:MM: 33 PAGE 999
PROGRAM: VIADDEMZ
WERE FREQUENCY TAELE

2] (E) (4]

VERE COUNT PERCENT
DISPLAY 2 .17
ADD 4 1l.49
COMPUTE 9 E.52
HOVE 49 25.50
INTERNAL CALL 2 .17
F0T0 7 5.07
PERFORM 1z &.69
EXIT 1z &.69
STOP 1 0.7z
IF 10 T.249
OPEN 2 .17
WEITE 1z 9.4z
READ 1 0.7z
CLOZE 4 1l.49
CALL 7 5.07
FOEBACK 4 1l.49
HWEXT SENTENCE 4 1.52
TOTAL 128 1o0.00

Report Field Descriptions
These are the Verb Frequency table field descriptions:

Field  Description

(A) Each verb in the program is listed in this field. INTERNAL CALL appears
only for COBOL II Release 3 and later programs.

(B) This field indicates the number of times each verb was used in the program.

©) This field shows a verb usage percentage in relation to the total verb count.

Copy Statement Report

The Copy Statement report shown in Figure 42 on page 87 lists COPY directives used
within the program, including these:

. COBOL COPY statement

. Librarian -INC statement

. Panvalet ++INCLUDE statement
. COPY IDMS statement
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. COPYDD statement

. EXEC SQL INCLUDE statement

. User-specified source managers

Use this report to recognize program portions that may be contained in external datasets.
This report presents information in these four ways:

. The actual statement

. Page and line number containing the statement

. Division where the statement occurs

. Name of the dataset containing the copied or the included member

For COBOL II Release 3 and later programs, the division containing the statement is
qualified by the containing program.

The copy or the include member expands in the Advanced Source Listing.

Figure 42 « Copy Statement Report

ABG-3MARTDOC-03 PBx.x LVLOOO COPY STATEMENT REFORT DDMMMYYYY HH:MM: 33 PAGE 9999
PROGRAM: WIADDDMO
8] (E) ) [ay]
PAGE/LINE DIVIZION SO0UVRCE STATEMENT DaTa SET HaME
2/13 DaTa ++INCLUDE VIADMAST. VIACEN=x .COEOL _FANL IE

Report Field Descriptions

These are the Copy Statement report field descriptions:

Field  Description

(A) This field shows the Advanced Source Listing page and line number where the
statement occurs.

(B) This field shows the DIVISION where the statement occurs.
©) This field shows the source statement.
(D) This field shows the dataset name from where the member is copied.
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Copy Statement Report for COBOL Il Release 3 and Later Programs

For COBOL II Release 3 and later programs, the Copy Statement report lists (see
Figure 43) the program name before each Division name.

Figure 43 « Copy Statement Report for COBOL II Release 3

ABG-3MARTDOC-03 PBx.x LVLOOO COPY STATEMENT REFORT DDMMMYYYY HH:MM: 33 PAGE 999
PROGRAM: VIADDEMZ

PAGE/LINE FPROGRAM/DIVIZION SO0UVRCE STATEMENT DaTa SET HaME

z/13 UIADDEM2/DATA copy vwiadmast. A3F.VIACENxx . CHTL

14/ 574 UIADDEML/DATA copy vwiadmast. A3F.VIACENxx . CHTL

Call Statement Report

88

The Call Statement report (see Figure 44 on page 89) lists the source code lines that use
the COBOL CALL statement. Use this report to determine how control passes to other
programs. Information on this report is presented in these three ways:

. The actual CALL statement
. Page and line number containing the statement

e Arguments in the USING clause

If the called program exists in the AKR, the Call Statement report shows if it is a
returning or a non-returning (RET or NORET). If you mark a program or a group of
programs as either returning or non-returning during installation, the report marks them
as either RET or NORET. Called programs that do not exist in the AKR are shown with
an asterisk (*) preceding the page and line number. This report also indicates whether
each item in the USING clause is an IN or an OUT parameter. IN parameters are used
before any modifications occur to the passed value of the parameter. OUT parameters are
modified by the called program. CALL statements that cannot be executed display as
DEADCODE.

For COBOL II Release 3 and later programs, the Call Statement marks CALLs by the
type of call (either internal or external).
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Figure 44 » Call Statement Report

A30G-3MARTDOC-03 Ex.x LVLOOD CaLL 3TATEMENT REFORT IDMMMTYYE HH:MM: 33 FAGLE 1
FPROGR&M: VIADIDMO
(A} (E) ()
PALESLINE EETURNZ CALL 3ITATEMENT

*15 /547 o CALL 'AEEWDFGM' USIHG AELHD-CODE

*1ay4a2 --- CALL 'DEACLOSEL' UIING DEA-DEPT-LODE

#1ardagd --- [ALL 'DEACLOSEL' UIINEF DER-DEFT-LODE

*arazz --- CaLL 'DEAOUFEML' U3ING IEA-DEFT-LODE

295224 --- CALL 'DEAOFEME' UIING IEA-DEPT-LODE

#1000 --- [ALL 'DERREADL' UIINF IEA-DEFT-LODE

*1L0F26T --- fallL 'DERREADE' UFING IEA-DEFT-LODE

200 YE3 CALL 'WIAIDEM1' VEING MASTER-IN(IBSOUT) . MASTER-EHD-OF-TILE (IH) , MASTER-REPORT-DATE(IN)

(o
LEGEMD: 1IN = UEED OR UZED EEFORE MODIFICATION IN CALLEE, OUT = MODIFIED WITHIW CALLEE
* - PROGEAM WOT FOUND IN THE &KR

Report Field Descriptions

These are the Call Statement report field descriptions:

Field Description

(A) This field shows the page and line number where the CALL statement occurs
in the Advanced Source Listing. An asterisk (*) preceding a page and line
number indicates the CALLed program does not exist in the AKR.

(B) A Yes displayed in this field indicates the CALLed program returns.
SmartDoc determines if a program is either returning or non-returning based
on the RET and NORET parameters.

©) This field shows the source statement containing the CALL verb.

(D) This field shows the legend of symbols used to indicate whether an item in the
USING clause is an IN or an OUT parameter.
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Call Statement Report for COBOL Il Release 3 and Later Programs

For COBOL II Release 3 and later programs, SmartDoc adds the TYPE field to the Call
Statement report (see Figure 45). The TYPE field identifies each call as either an INT
(internal call) or an EXT (external call).

Figure 45 » Call Statement Report for COBOL II Release 3

ABG-3MARTDOC-03 PBx.x LVLOOO CALL STATEMENT REFORT DDMMMYYYY HH:MM: 33 PAGE 999
PROGRAM: VIADDEMZ

PAGE/LINE BRETURNS TYPE CALL STATEMENT

*12/ 495 wo EXT CALL 'ABENDFI' USINE ABEND-CODE

*10/ 464 - EXT CALL 'DEACLOSELl' USING DEA-DEPT-CODE

*10/ 465 - EXT CALL 'DEACLOSEZ' USING DEA-DEPT-CODE

*7/ 210 - EXT CALL 'DEAOPEN1' USINF DEA-DEFT-CODE

*7/ 21l - EXT CALL 'DEAOPENZ' USINE DEA-DEFT-CODE

*&/ 270 - EXT CALL 'DEAREADL' USINE DEA-DEFT-CODE

*&/ 241 - EXT CALL 'DEAREADZ' USINE DEA-DEFT-CODE

Wede xao INT CALL P999-ABEND-FROGRAM S ING LOCAT ION

10/ 445 wo INT CALL P999-ABEND-FROGRAM S ING LOCAT ION

B/ E78 YEZ INT CALL VIADDEM1 VUEING MASTER-IN, MASTER-END-O0F-FILE, MASTER-REFPORT-DATE

LEGEND: IN = USED OR USED BEFORE MODIFICATION IN CALLEE, OUT = MODIFIED WITHIN CALLEE, INT = INTERWAL CALL, EXT = EXTERNAL CALL
* - PROGRAM NOT FOUND IN THE AKR

Paragraph Cross-Reference Report

90

The Paragraph Cross-Reference report (see Figure 46 on page 91) lists the paragraphs
and the sections in the program and shows how they execute. Use this report to determine
how a paragraph gets executed, and the paragraphs it executes. Control is passed to
another paragraph based on these seven factors:

. GO TO statements

. PERFORM statements

. ALTER statements

. Fall through logic

. PERFORM and internal CALL return processing

. ON CONDITION statements

. Internal CALL information (COBOL II Release 3 only)

Paragraphs that either transfer control or reference another paragraph are listed by page
and line number. Unreferenced paragraphs are shown as DEADCODE.

For COBOL II Release 3 and later programs containing subprograms, SmartDoc
produces a separate Paragraph Cross-Reference report for each subprogram. The
Paragraph Cross-Reference report also includes Internal CALL information.



Figure 46 « Paragraph Cross-Reference Report

5 Reports

AIL-ZMARTDOC-0F Bx.x LWLOOO

FREOCEIVUEE DIVIZION (75E¢5)

FEOGRAM-IRIT (7/267)

POOO-EXIT (#f211)

POOO-HEXT ($5299)

POO5-EXIT (952L4)
Fo05-YAL-FARM (35:14])

POLO-OFER (9/221)
PUl9-EXIT (973371

F100-PEINT [8/%44)
PLOGO-EXIT (147 5261

FL000-MIN-PAY-IUE [14f51%)

Fl05-HOT-FIRST-TIME (9F249)

F110-C ONTIKUE-FRINT (10f236E)

F113-EXIT (11r4139)
Pli0-READ [1if4EE)

PLi9-EXIT (12/429)

(E]

PARALEAPH [ROZ 3-REFERENMCE
FROGEAM: WIADDDEO

[13]
[OMES FROM (PALESLINE)

EETH POO0-EXIT (#/f21i)

EETH FROGFRSM-INIT (7/%93)

EETH PL:9-EXIT (1&/440)

EETH PLS9-EXIT (12/456)

EETH POL9-EXIT (9/22%)

EETH P0O5-EXIT (37325

FEET PROCEIVEE DIVIZION (77251

FALL P00 0-KEXT (&f 2081
EETH FLE9-EXIT (1&/dd0)

EETR PLLY-EXIT (1l/420]

FERT FROCEDUERE DIVISIOW (77i57)
FALL PO05-VAL-PARM (952%1)
FEEF FROGERM-INIT (7/&7%)

PERF PROGEEM-INIT (7/275)
FALL POLO-0FER (3 335)

EERF PO00-KEXT (#f3205)

GUT O P10 00-MIN-PAT-TUE (14/519)
PERF P2000-CALC-MORE-PAT (15/524)
FERT FLOS-NOT-EIRST-TIME (3/357)

EETH Pi000-EXIT (1l5752%)
EETH FLino-MIR-FAY-DUE (1d/5%4)
EETR FLE9-EXIT (12/467)
FALL FLa0-FRINT (37244)

FALL FPL05-HOT-FIRST-TIME (9f262]
EETR PLEI-EXIT (12/467)
FALL Fllo-CONTINUE-FEINT (11S417)
GOTO PLE0-EEAD [1E/427)

FERT F000-KEXT (#/20%)
FERT FROGRAM-INIT (7/%51)

GOTO PE0O-CLOZE (14r<49E])

DOePIPTYY HEH:MM: 33 PALE 2

(L]
H GOES TO [FARESLINE)

FERF PO00-HEXT (4991
FEEF FROGEAM-IRIT (77E67)

PEEF P155-CL-3UETOT (L3f452)
FEEF PLi0-BEAD (12/4i6)

PEEF POL0-OFEN [9/221)

FEEF Pi05-UAL-FAEM (9/31#)
EETH PROCEDVUEE DIVISION (7257

RETH PROCEDUEE DIVISION (77E5%)

PEEF P1&0-EEAD (L&/4E6)
FERT FLOO-FRINT (9, 244)
FALL Pio0-EXIT (#3211

FETH FROGEAM-IRIT (77375)

FEET P9 99-AEEMD-FROGERM OF
AEEND-FROGESM (155 46)

FEEF F999-2EEND-PEOGIEH OF
AEEND-FROGEEM (155 46)

FALL PUOS-EXIT (3f284)

FALL POLI-EXIT (9/227)
RETH PROGEAM-INIT (% &78)

FALL PL05-HOT-FIRST-TIME (3 349)
FALL P20 00-TALE-MOEE-FAT (14/528)
EETH PE000-CALC-MORE-PAT (L5/525)
GOTO FLOOO-EXIT [14/5%6)

EETH PL05-HOT-FIEST-TIME (3/354)
FERF PE000-TALL-MOEE-FAT (14/528)
FEET PLi00-MIR-FAT-INE (14/515)
FEEF PLE0-HDE (13f457)

FEEF PL50-SUETOT [13/$47)

FALL F1L0-C ONTIMUE-FRINT (L0/26E)

FALL PL13-EXIT (11r413]

EETH F000-KEXT (&5 204)

GOTD PLTO-FIRAL [L27472)
GOTO PLli3-EXIT ([1if4:9)
FALL F1id-EXIT (1i/4:4)
GOTO P120-BEAD (12 4£6)

RETH PO00-EXIT (5/211)

LEGERD: TFALL = FALLTHEW, FERF = PEEFORM, COMD = ON COMDITION, BEETH = EETUEN, LOTO = GO TO

Report Field Descriptions

These are the Paragraph Cross-Reference report fields:

(A) This field shows each paragraph or section name in the program is listed with
the page and line number where it occurs in the Advanced Source Listing.

(B) This field indicates how control was passed to the paragraph (PERFORM,
FALLTHRU, GOTO, etc.).

©) This field shows the paragraph or section where control passed, along with the
page and line number where it occurs in the Advanced Source Listing.

D) This field indicates how control is being passed to another paragraph

(PERFORM, FALLTHRU, GOTO, etc.).
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(E) This field shows the paragraph or section where control is being passed.

(F) This field shows the legend that describes how control is either passed to or

from the paragraph.

Paragraph Cross-Reference for COBOL Il Release 3 and Later Programs
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For COBOL II Release 3 and later programs, the Paragraph Cross-Reference report (see
Figure 47) qualifies the target paragraph/section name with the program name.

Figure 47 » Paragraph Cross-Reference for COBOL II Release 3

ASS-SRRIDOC-02 Re.: LYLOOO

TRRGET PROGFERRA/SECT. WRME (PREEfLIMNE}

BROCEDURE DIVISION (672321}

PROCEDURE DIVISION OF
POO8-REEND-PROGRAM (127428}

PROCEDURE DIVISION OF WIRDDEsL (13606}

PROGRAi-INIT (6253}

BOOD-EXIT (7¢228}

EOOD-WERT (67376}

EOOS-EXIT (77300}

BO0S-WAL-EBRRM (7,283}

E0O0S-EWD-EROGRAN OF YIRODDEML (0/-1%
EOL0-OFEN (77307}
BO18-EXTE (77313}
E100-FRINT (7/320}

B105-MOY-FIRSY-TIaE (77223}

B110-CONIIWUE-FRIMNE (773328}

E118-EXTT (27383}

Bl20-RERD (932895}

B128-EXII (97402}

B1S0-SUBIOR (97416}

CRLL

REIN
REIN
REIN
REIN
EERF

FRLL
REIN

REIN

REIN
EERF

FERF

EERF

EERF

REIN
ERLL

FRLL
REIN

@00
FERF
EERF

=010
=0T0
ERLL

EERF

BARARCRREH CROSS-REFERENCE
BROCHAR : UIRDLOERZ

COMES PROM [ EREE/LINE}
BOOD-EXIT (7 228%
PROGRAR-INITI (6270}
PROGRAN EMIRY

B170-FINAL (10/445)
PODS-VAL-PARM (7292}

BOOO-WEXT (673272}
B139-EXIT (97408}
B1I8-EXIT (8743530
BO1S-EXTT (77314}
BOOS-EXTT (77301}
FROCEDURE DIWISION (6£2373

BOODO-WERT (7¢285)
P129-EXIT (3¢ 409}

B115-EXTT (E7328}
BOOS-END-PROGR A OF TIADDENL (15624}
PROCEDURE DIVISION (6/243%
BOOS-VRL-BNRé (77298}

PROGRAR-INITI (6,233}

PROGRAN-INIT [6/258F
BO10-0BEN (77311}
BOOO-WERT (67382}
B1GE-EXTT (97436}
B100-ERINT (7,320}
B105-WOT-FIR2T-TIME (7/336}
B16E-EXIT (874260
B110-CONTIMUE-ERINE (27386}
B130-RERD (37406}

BOOO-WERI (7/223)
PROGRAN-INIT (6/264})

B200-CLOSE (107466}
B130-RERD (87402}
B130-RERD (37 406}

B105-HOX-FIRSYI-TIME (7,331}

EERF
FERF
EERF
EERF
HEIN

HEIN

EERF
EERF
FRLL
CHALL

HEIN
FRLL
ChLL

HEIN

EERF
EERF
FARLL

HEIN

@00
=0I0
FRLL
=00

HEIN
HEIVN

LESEND: FALL - FALLIHRU, BFERF — EERFORM, COMD — O COMDITION, REIN - REIURW, @010 - &0 IO,

DOERRIYYYY HH:e@i:22 PRSE 9898

@OES I0 (PREEfLINE)

EDOD-WEXRI (6F276)
PROGRA2-INII (6/ 233}
BROGRAN EXIT

B155-CL-2UEIOT (87 4213
E120-RERD (87383}
BO10-0BEN (77207}
EOOS-RL-EARE (7, 295}
BROCEDURE DIVISION (67243}
BROCEDURE DIVISION (67244}
E130-RERD (37335}
E100-FRINT (77330}
EOOO-EXIT (77328}
FROCEDURE DIVISION OF VIRDDEWL (15376063
BROGRAN-TNIT (6/258)
EOODI-ERIT (77300}
EROCEDURE DIV SION

OF ES59-REEND-PROGRAM (127429}
EOOO-WERT (67323}
EO1E-EXIT (77313}
BRORAN-TNIT (67261}
El05-NOI-FIRSI-1IxE (7/325)
B160-HOE (37436}
B150-SUBTOT (37416}
E110-CONTIMUE-ERINE (7,339}

B119-EXIT (E¢3BE}

EOOO-WERT (77325}
E170-FINKL (1074432}
E138-EXRIT (87408}
B138-EXTT (87402}
E130-RERD (37335}
EOOO-EXRIT (77323}
BRORAN-TNIT (67 267%

B133-CL-3UEIOY (9,421}

CALL - IMIERWAL CALL
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Perform Range Usage and Interface Report

The Perform Range Usage and Interface report lists the paragraphs and sections that
invoke a perform range. A perform range consists of all the code executes by following a
PERFORM statement. The report shows each perform range along with a cross-reference
to the paragraph(s) that invokes it.

This report also shows the INPUTS and OUTPUTS of each perform range. INPUTS
(shown on report as IN) refers to the data items modified before entry into the performed
paragraph and used within the perform range. OUTPUTS (shown on the report as OUT)
refers to the data items modified within the perform range, then subsequently used
elsewhere in the program. USE and MOD are data items referenced inside the perform
range.

Paragraphs that call for perform range execution are identified as well. This report
provides understanding of how perform ranges are used, and how data in perform ranges
affects other program areas.

Use the Perform Range Usage and Interface report as a re-engineering tool to determine
how to turn a perform range into a separately callable program.

If an Extended SmartDoc analysis is not performed, INPUTS and OUTPUTS are
unavailable and only USE and MOD information is shown.

Perform Range Usage and Interface for COBOL Il Release 3 and Later
Programs

For COBOL II Release 3 and later programs containing subprograms, SmartDoc
produces a separate Perform Range Usage and Interface report for each subprogram.
These figures illustrate the Perform Range Usage and Interface report:

. Figure 48 on page 94 shows the Perform Range Usage and Interface report
produced by a DX or a DA type of analysis.

. Figure 49 on page 95 shows the Perform Range Usage and Interface report
produced by a DS or a DC type of analysis.
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Extended Analysis (DX or DA)

Figure 48 shows the Perform Range Usage and Interface report produced by an extended
analysis, either with a compile (DA) or without a compile (DX).

Figure 48  Perform Range Usage & Interface Report (DX or DA Analysis)

A3E-3WRRIOOC-02 . LYLOOO PERFORe RAWEE UZRIE AWOD INIERFARCE REEORY DDb@@tYYY HH:did: 33 BREE 9
PROGREA : SFIROD DO
[£5] E) ({5}
BERFORM RAWGE WRNE (BRGEE(LIWE} PERFORMED EY QUIBOIS, USES RAWD #0DS (PRSELINE)

BROGRAN-INTT (77267} FROCEDURE DIVISION (7¢3251% IN: EIE-CODE (2/329%
OUI: LIME-CHI (2736}, BREE-CHI (2/37},
OUT: CUR-PREFIX (57154)
USE: EBIP-CODE (2/329%, HLO-BIE-PREPIR (6/323%,
USE: LW (6/233;, CWI (67233,
USE: DEEUS-BRR (6f241%
w00: LINE-CWI (2736), BREE-CNT (2737},
#Ol: CUR-PREFIX (5£154F, HLD-ZIE (632232},
wdl: LM (6/235), OMT (6/23IT}

EOO0-WEXI IHRU BOOO-EXIT (2/3239) FROCEDURE OIVIZION (7¢3257% IN: WMRSIER-IN (2730%,
IN: MRSTER-END-0F-FILE (3734},
IN: #RITER-REPORT-DRIE (3169}
OUT: MRSTER-IN (2/30:,
O0T: whETER-EWND-OF-FILE (3754}

EOOS-VAL-ERR: THRU EOOS-EXIT BROGRAN-INIT (7272} USE: DEA-DEBI-CODE (6/3243}
(87218}
EOL0-OEEN IHRU BOL9-EXIT (9/331% BROGRAN-INIT (7275} OUI: WRSTERIN (2/14%, DEA-DEEI-CODE (6/3243}

USE: wRSTERIN (3714}, dASTER-RBT (3745}
wll: BRITERIN (3714}, wASTER-RET (3745}

B100-PRINT THRU B119-EXIT (87384}  BOOO-MEXRT (2/30%) IN: CLIEWE-TO (3731, WRE (3734},
IN: RDGRESS1 (3735, CITY (37363, STATE (3737
I¥: EIF-CODE (2/328), RRER-CODE (37332},

IN: EXCHRNGE (3733, EHOME-WUSEER (3/34).

IN: BRYMEWT-ladf (3736), LORW-ReT (2737},

IN: INTERESI-RAIE (3738),

IN: LORM-SIARI-DAIE (3738, LORM-TYRE (2740,
IN: LRST-EILL-GATE (27413, EILLIMG-DAYS (3742)
IN: YERR-I0-DATE-INIERESE (3743},

IN: LIME-CHMI (2/36), WIN-BRI-RMI (3761},

IN: WORE-BRY (3/63), OETAIL-LINEL (3769,

IN: DETRIL-LINEZ (3/E4}. DEIRIL-LIWEZ (3798,
IN: UETRIL-LINE4 (4f136), CUR-PREFIX (37134,
IN: DETRIL-LINES (37157},

IN: DER-DERT-CODE (67383}

OUT: DEI-ZIF-COUE (47128}, CUR-BREFIX (3/134).
O0T: BIE-LOAM-CWT (67237), EIE-LORW-hif (67328
OOT: BIP-YTO-IMT (6/229). IOTRL-CMT (6/233h.
OUT: IOIRL-YTO-INI (6/33d).

OUT: DER-DEET-CODE (67343}

USE: CLIENT-I0 (2/21%, WRME (2724},

USE: RODRESSL (27323, CITY (2/36), SIRIE (27327
USE: BIF-COOE (2729, RREA-COLE (2733},

USE: EXCHAMGE (2733}, EHOWE-WUREER (2/34},
USE: BRYMENI-RI (27367, LORN-RNI (27370,
USE: IWTERESI-RAIE (2/38h,

USE: LORM-START-DATE (3739, LORM-TYPE (3740h,
USE: LRSI-EILL-DAIE (341}, EILLING-DAYS (2743
USE: YERR-TO-DRTE-INIEREST (3743,

USE: LIWNE-CWT (236}, IN-BRY-RT (3761},
USE: WORE-PAY (3/62). DEIRIL-LINEL (3/G8).
USE: DET-LOAM-RT (3777}, DETIRTL-LIME2 (3724},
USE: DETRIL-LIMEZ (3799}, DEIRIL-LIME4 (4126}
USE: CUR-PREFIX (3f134p, DEIRIL-LIWEI [3/137},

o
LEGEWD: IW - USED, OR USED PRIOR 10 RWY #ODIFICATION IN THE PERFOR: RAWGE .
QUI - MODIFIED WITHIN IHE PERFOR: RAWGE AHD SUESEQUENILY USED QUISIDE IHE PERFORN RANGE.
USE - DRIR IXExid IHAY RRE USED WITHIWN THE PERFORM FRWCE .
®i00 - ODARTR IYExS IHAY RRE #ODIFIED WITHIMN THE PERFPORM RAMCE.

Report Field Descriptions

These are the Perform Range Usage & Interface report (a DX or a DA analysis) report
fields:

(A) This field shows each perform range in the program is listed.

(B) This field shows the paragraph or section that invokes the PERFORM. The
page and line number where the PERFORM is invoked is also shown.
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©

is shown with the page and line number where it occurs.

This field shows each INPUT, OUTPUT, USE and MOD of the perform range

(D)

This field shows the legend of symbols used to indicate a data item as an input
or an output.

Short Analysis (DS or DC)

Figure 49 shows the Perform Range Usage and Interface report produced by an Extended
SmartDoc analysis, with a compile (DC) or without a compile (DS).

Figure 49 » Perform Range Usage & Interface Report (DS or DC Analysis)

REC-SMRRIOOC-02 F.x LYLOOD

(R
PERFORX RAWGE WAME

PROGRA#-INII (7/267}

(EMEE/LINE}

BOOD-NEXI IHNRU EBOOO-EXIT (Ef288)

BO0S-VAL-PARAM IHRU BEOOS-EXIT
(9¢218}
EO1D0-OFEN IHRU EO1S-EXIT (97331}

B100-FRINY IHRU E118-EXNIT (87244}

B1O000-IN-BAY-OUE (14515}

[en]

BERFORN RAMZE USRSE RWD INIEREACE REPORT
BROGRAN : SFIROD D0

=2
PERFORMED EY

FPROCEOURE DIVISION (77231}

FROCEODURE DIVISION (773237}

BROGHAS-THIT (77272}

BROGHER-THIT (77275}

BODO-WEXE (27205}

FlO05-WOX-FIRSTI-TIME (97337}
F2000-CALC-#0RE-PRY (147334}

LESEND: USE = ODARIA IIEwS IHAI RRE USED WIIHIH IHE PERFORM RAWZE .
wi0b — DAYR ITEsid THAY RRE WODIFIED WITHIW THE BERFORM RAWCE.

U3E:
0D

UZE:
U3E:
U3E:
UsSE:
UZE:
U3E:
U3E:
UZE:
U3E:
U3E:
U3E:
UZE:
U3E:

D Dbt LYY HH:b@i: 52 FPRCE 8

el
AWD MODIPICATIONS (PREESLINE}

EIP-CODE (2729, HLO-ZIP-PREFIX (6/2323},

I¥ (6/235), CHI (673233},

DEEUGE-FRRB (6241}

: LIME-CHNI (2f536h. PREE-CHI (2737},
+ CUR-BREFIX (53/134y, HLOD-EIF (6/32323%,
: LM (6235, CHY (67233}

UER-UEET-CODE (67343}

WRITERIN (2/1ld), WARIIER-REY (2743}
WRITERIW (214, BRIIER-RET (2745}

CLIEWT-I0 (372313, WRME (3734},
RODRESS1 (2725, CITY (3736}, SIRIE
SIE-CODE (2/29, RRER-CODE (2732},
EXCHAWSE (2733r, BHONE-WUMEER (37340,
BAYMEWT-F® (3726), LORM-RT (2737},
INIEREST-RRIE (3732},

LORW-SIRRI-DATE (37383, LOKN-TYEE (2/40F,
LASI-EILL-DRIE (2741}, EILLIMG-DRYS (2743
YERR-10-DATE-INTEREST (3743,

LIVE-CNT (2756, WIN-BRY-RT (3761h,
WORE-FRY (2/62}, UEIRIL-LINEL (3/63,
LET-LORW-Rif (37770, DETRIL-LINEZ (3/Z4},
LETAIL-LINEI (3738}, DETAIL-LINE& (4/126}

(2727

: COR-PREFIX (57154}, DETRIL-LINES (5,157},
: HLO-ZIB-PREFIX (6/223},

SIE-LOKWN-CMT (6/237), ZIF-LOAM-RI (67232
SIE-YT0-INT (67329}, IOTAL-CWT (67232},
IOTAL-YIO-INT (67334}

+ WASI-REI (2749y, MASIER-REI (2745),
: LIME-CHY (236}, sORE-BRY (3763},

DEY-WUMEER (3/73%. DEI-LORM-RsY (37770,
LEI-SIRRI-DAIE (Z/Z1), DEI-MRME (2/2I),
LET-YT0-INT (27832},
LEI-LRST-EILL-DRIE (3796},
DET-RDDRESS (37103, LET-RRER-COOE
UEI-EXCHRNGE (3/110F,
LET-EHOWE-WUREER (271133,
LET-ERYMEWT-hif? (371183,
DEI-LOAW-TYPE (47133}, DEI-CITY (47130},
LEI-21 (4/134}, DEI-ZIE-CODE (4713253,
LET-INI-RRTE (&/14d},

DET-EILLING-DAYS [&71483,

(2r1io

: CUR-PREFIX (37134}, DEI-PROJ-BRY (3161},

LET-EBRY-30RE (T/16%), HLOD-ZIE (67323},
SIE-LORW-CMT (67/237), EIE-LOAM-RI (67223
SIE-YI0-INT (6/329), IOTAL-CHI (672321,
IOIAL-YI0-INT (67324}

: LOAW-ReGT (2737, MIN-PRY-RMT (3761}
: REEWD-CODE (27539}, WIN-PRY-AMI (3/61},
: WORE-ERY (362}
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Report Field Descriptions

These are the Perform Range Usage & Interface report (DS or DC analysis) fields:

Field Description

(A) This field shows each perform range in the program is listed.

(B) This field shows the paragraph or section that invokes the PERFORM. The
page and line number where the PERFORM is invoked is also shown.

©) This field shows each use and modification of the perform range is shown with
the page and line number where it occurs.

(D) This field shows the legend of symbols used to indicate if a data item is an
input or an output.

Program Exception Report

96

The Program Exception report lists conditions that may cause the program to either fail or
execute differently than intended. These are the items reported on the Program Exception
report:

MODIFICATION A value other than the assigned value modified a data item
WITHOUT USE (or a subfield of it).
UNINITIALIZED USE A data item (or a subfield of it) was used without first being
initialized.
Note:

Data items initialized by external calls to non-COBOL
programs may appear as uninitialized uses.

RECURSION Recursion generally occurs when a paragraph or a perform
range performs itself. This programming technique can
lead to endless loops.

OUT OF PERFORM An exit is made from a perform range, due to the use of a
JUMP GO TO, bypassing the normal perform range return to the
line following the perform statement.




5 Reports

Field Description

LIVE EXITS Live exits are exits from perform ranges left dangling by
overlapping PERFORMs and GOTOs in the original
performed paragraphs. Internally, the COBOL compiler
creates a jump statement to return to the caller at the end of
a perform range. When the jump is actually performed, the
jump statement is cleared. If an exit is made from the
perform range before the jump statement is cleared (the
normal flow is changed), the internal jump statement is left
live. If an overlapping perform range is subsequently
executed, the jump statement set by the original perform
range is still live and causes the program to jump back to
the location of the first caller to that perform range. This
results in the program not executing as expected.

DEADDATA Unreferenced data items or data items are only referenced
in DEADCODE. If a dead data item is included by a COPY
statement, it is marked as DEAD IN COPY. Otherwise,
items are marked as DEAD NOT IN COPY.

DEADCODE PROCEDURE DIVISION statements never executed
under any conditions. If a dead statement is included by a
COPY statement, it is marked as DEAD IN COPY.
Otherwise, it is marked as DEAD NOT IN COPY.

Program Exception Report for COBOL Il Release 3 and Later Programs

For COBOL II Release 3 and later programs, SmartDoc qualifies data items and
paragraphs by the containing program within the Program Exception report.
These figures illustrate the Program Exception report:

. The Program Exception report produced by a DX or a DA type of analysis is shown
in Figure 50 on page 98.

. The Program Exception report produced by a DS or a DC type of analysis is shown
in Figure 51 on page 100.

97



ASG-SmartDoc User’s Guide

Extended Analysis (DX or DA)

98

Figure 50 shows the Program Exception report produced by an Extended SmartDoc
analysis with a compile (DA) or without a compile (DX).

Figure S50 « Program Exception Report (DX or DA Analysis)
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LIFE-CHT (3756 WOD (Z(56), 0D (77283}

LW (6 23T b (7,279)

Bihs TER-REBORT -BRGE-CWT (7178} D (13458}
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RECURSTWE CUCLE 1
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EERFOFe PlOO0-BIM-BAY-O0E 14524
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5 Reports

Report Field Descriptions
These are the Program Exception report (DX or DA analysis) fields:

Field Description

(A) This field shows modifications without subsequent use(s) - uses without prior
initialization(s) within this program section heading.

(B) This field shows all data items that have been used without being initialized,
and data items that have not been subsequently used after being modified.

©) This field shows all data items that have been used without being initialized
are indicated with USE. Data items modified without subsequently using the
value are indicated with MOD.

(D) This field shows the page and line number on the Advanced Source Listing
where the data item is located.

(E) This field shows the List of Recursion section heading.

(F) This field shows each perform range or each paragraph that performs itself is
listed along with the page and line number on the Advanced Source Listing
where the recursion occurs.

(G) This field shows the List of Out-of-Perform Jumps section heading.

(H) This field shows each perform range that contains an out of perform jump is
identified.

D This field shows the page and line number on the Advanced Source Listing
where the PERFORM statement that caused the out of perform jump is
located.

J) This field shows the statement that caused the out of perform jump.

(K) This field shows the List of Live Exits section heading.

(L) This field shows each perform range that contains a live exit is indicated.

™M) This field shows the statement that caused the live exit.

N) This field shows the page and line number on the Advanced Source Listing
where the perform range containing the live exit is located.

(O) List of Dead Data section heading.

P) This field shows the each page and line number containing dead data is
indicated.
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Q) This field shows the List of Dead Code section heading.

(R) This field shows the each paragraph that contains dead code is identified.

S) This field shows the page and line number on the Advanced Source Listing
where the paragraph containing dead code is located.

Short Analysis (DS or DC)

Figure 51 shows the Program Exception report produced by a short SmartDoc analysis
either with a compile (DC) or without a compile (DS).

Figure 51 « Program Exception Report (DS or DC Analysis)

ASF-3MARTDOC-03 Bx.x LULOOOD

FROGRAM EXCEPT ION REPORT
PROGRAM: WIADDIMOD

DDMPOIYYYY HH:MM: 33 PAGE 9

[e:N]
MODIFICAT IONS WITHOUT UEES - UNINITIALIZED USES WITHIN THIS FROGRAM

(B) () (0]
DATa ITEM (FAGE/LINE) MOL TSE (FAFE/ LINE]
DaATaA EXCEPTION INFORMAT ION NOT AVAILAELE
(E)
LIST OF RECURZION
BECURZIVE CYCLE 1
PROCEDURE DIVISION
PERFORI F1000-MIN-PAY-DUE 9257
PERFORM FLlO0O0-MIN-PAY-DUE 14/524
(L]
LIST OF OUT-0F-PERFORM JUMPZ
(H) (I} fi)
PERFORMI R2NGE HAME PAGE/LINE JUMFP 5T ATEMENT
PLlO00-MIN-FP&¥-DUE 14/ 519 @0 TO PLlOOO-EXIT.
Plz0-READ THRU Pli3-EXIT 12/ 4 @0 TO P170-FINAL.
(K]
LIST OF LIUVE EXITZ
(L1 (H) g
PERFORY R2NGE ENCOUNTERS PERTORM RANGE'Z LIVE EXIT TAGESLINE
PLlO00-MIN-FP&¥-DUE PZ000-CALC-MORE-PAY THRJ PZ0O00-EXIT 14/ 528
(0]
LIZT OF DEAD DAaTa
(F]
PAGE/LINE
/B0, % 62,3/ 64,2/ 65,2/ 66, 2/ 6T, 6/ E40
4]
LIZT OF DEAD COLIE
[2:3] (E1
PARAGRAPH NAME FAGE/LINE

PZ0O0O-EXIT

P50~ AUE-AMT

PZ59-AU-EXIT

P339~ AFEND -FROGEAL
OF ABERD-PROGERHL

14/ 495, 14/499
14/ 505, 14/ 506
14/ 508, 14/ 509
15/ 550
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Report Field Descriptions

These are the Program Exception report (a DS or a DC analysis) fields:

Field  Description

(A)

This field shows modifications without uses - uninitialized uses within this
program section heading.

(B)

This field shows all data items that have been used without being initialized,
and data items that have not been subsequently used after being modified.

©)

This field shows all data items that have been used without being initialized
with USE. Data items modified without subsequently using the value are
indicated with MOD.

(D)

This field shows the page and line number on the Advanced Source Listing
where the data item is located.

(E)

This field shows the List of Recursion section heading.

(F)

This field shows each perform range or each paragraph that performs itself
along with the page and line number on the Advanced Source Listing where
the recursion occurs.

G

This field shows the List of Out-of-Perform Jumps section heading.

(H)

This field shows each perform range that contains an out of perform jump.

@

This field shows the page and line number on the Advanced Source Listing
where the PERFORM statement that caused the out of perform jump is
located.

)

This field shows the statement that caused the out of perform jump.

)

This field shows the List of Live Exits section heading.

L)

This field shows each perform range that contains a live exit is indicated.

M)

This field shows the statement that caused the live exit.

N)

This field shows the page and line number on the Advanced Source Listing
where the perform range containing the live exit is located.

©)

This field shows the List of Dead Data section heading.

(P)

This field shows each page and line number containing dead data.

Q

This field shows the List of Dead Code section heading.
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(R) This field shows each perform range or each paragraph that contains dead
code is identified.

S) This field shows the page and line number on the Advanced Source Listing
where the perform range or the paragraph containing dead code is located.

Program Exception Report for COBOL Il Release 3 and Later Programs

102

For COBOL II Release 3 and later programs, the Program Exception report (see
Figure 52) displays the program name before each data item, perform range name, etc.,
where appropriate.

Figure 52 « Program Exception Report for COBOL II Release 3

hEC-SeRRIOC-02 Re.x LYLOOD EROCRAed EXCEEIION REPORI DD YY) HH:e@i: 22 FRZE 988
PROGRAR : WIADDED
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VIRDDEGI /dRSIER-RET (3743} USE (7/308}
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WIRODENZ, EB250-AWE-RAiT 10/476
WIRODENZ, EI59-RUE-EXIT 10478
WIRODENZ, E259-AUZ-EXIT /478
B999-AEEND - FROGR R PROCE DUHE 12/ 488
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5 Reports

Metrics Report

Software metrics assess the complexity, program architecture, and software quality that
indicate the condition or state of each program. They allow you to identify programs that
need either enhancement or re-engineering.

The AKR stores program metrics information as a separate member, away from the
program. Also, the AKR retains unlimited versions of metric data for each program,
providing the information for the complexity versus time graphs. However, due to page
limitations, the metrics report lists only the 25 most recent versions.

The Metrics report provides metrics information by program and by PERFORM range.
These program metrics are included:

. Software Science Volume

. Cyclomatic Complexity

. Essential Complexity

. Control Variable

. GOTOFAR

The report displays the program metric information graphically. PERFORM Range
metrics included in the report are, Cyclomatic, Essential, and GOTOFAR. The

PERFORM range metrics information is in table format. (See Chapter 10, "Metrics." on
page 153 for metric definitions.)

Software Science Volume and Control Variable Program Metrics

Figure 53 on page 104 shows the Software Science Volume and Control Variable Metric
graph sections of the Metrics report. Metrics are reported by program. (See "Software
Science Volume Metric" on page 9 and "Control Variable Metric" on page 9 for
additional information on the metrics calculations.)
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Figure 53 « Metrics Report - Software Science Volume & Control Variable Program
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SOFTWARE SCIENCE VOLUME METEIC IS DEFINED &5 FOLLOWS: THE CONTROL VARIABLE METRIC IS DEFINED &5 FOLLOWS:
VOLUME = (TOTAL OPERATORE + TOTAL OPERANDS) COMPLEXITY OF THE PROGRAM I3 EQUAL T0 THE NUMBER
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(DISTINCT OPERATORS + DISTINCT OPERANDS) VARIABLES IN THE PROGRAM

Report Field Descriptions

These are the Metrics report (software science volume & control variable program)

fields:
(A) This field shows the average Software Science Volume Metric value, based on
the most recent version of program metrics in the AKR.
(B) This field shows a graph of the Software Science Volume Metric. Each
column on the graph represents one version of the program.
©) This field shows the date each program version was analyzed.
(D) This field shows a brief description of the Software Science Volume Metric.
(E) This field shows the average Control Variable Metric value, based on the most
recent version of program metrics in the AKR.
F) This field shows a graph of the Control Variable Metric. Each column on the
graph represents one version of the program.
(G) This field shows the date each program version was analyzed.
(H) This field shows a brief description of the Control Variable Metric.
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Cyclomatic Complexity and Essential Complexity Program Metrics

Figure 54 shows the Cyclomatic Complexity Metric and the Essential Complexity Metric
sections of the Metrics report. Metrics information is reported by program. (See
"Cyclomatic Complexity Metric" on page 9 and "Essential Complexity Metric" on page
10 for additional information on the metrics calculations.)

Figure 54 « Metrics Report - Cyclomatic Complexity & Essential Complexity Program
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THE CYCLOMATIC COMPLEXITY METRIC IS DEFINED A FOLLOWS: THE ESSENT IAL COMPLEXITY METRIC IS DEFINED &3 FOLLOWS:
COMPLEXITY OF THE PROGRAM IS EQUAL TO THE WUMEER COMPLEX ITY OF THE PROGRAM IS EQUAL TO THE WUMEER
OF CONTROL FLOTW PATHE IN THE FROGRAM OF CONTROL FLOW PATHE IN THE FROGRMI MINUS THE
WIMEER 0F FEDUCIELE BUBGRAPHE IN THE FROGRAM

Report Field Descriptions

These are the Metrics report (cyclomatic complexity & essential complexity program)

fields:
(A) This field shows the average Cyclomatic Complexity value, based on the
versions of program metrics in the AKR.
(B) This field shows a graph of the Cyclomatic Complexity Metric. Each column
on the graph represents one version of the program.
©) This field shows the date each program version was analyzed.
(D) This field shows a brief description of the Cyclomatic Complexity Metric.
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Field Description

(E) This field shows the average Essential Complexity value, based on the
versions of program metrics in the AKR.

(F) This field shows a graph of the Essential Complexity Metric. Each column on
the graph represents one version of the program.

(G) This field shows the date each program version was analyzed.

(H) This field shows a brief description of the Essential Complexity Metric.

GOTOFAR Program Metric

Figure 55 shows the GOTOFAR Program Metric report. (See "GOTOFAR Metric" on
page 10 for additional information on the GOTOFAR metric calculation.)

Figure 55 « Metrics Report - GOTOFAR Program Metrics

&5F-3MARTDOC-0F RE. & LWLOOD METREICE EEFOET ID-PMM-EFEY HH:MM:33 PAGE
FROGRAM: THEOZO021
LOTOFAR METRIC
&KFE AWERAGE = 0.0161 (&)
a.onion |
| (E]
1
I
1 Hemmm——— +
I | o |
0. 01E0 | | . |
| | LI
| 1
1 | T
I | 5 |
I | |
a.onlio | | |
| | |
| | |
1 | |
+--m - EREEEET S EEEEEES + |
I L] | L] | L] | |
aoongn | . | . | . | |
I ] | L] | o | |
| L | | |
| L [ |
1 [ I |
I | | | |
0. a0 | | | | |
I | | | |
I | | | |
| | | | |
| | | | |
1 | | | |
[ D] -+--- B e TR E L
()
2 2 1 o
L} 0 L} 5
T I F 3
& & E E
] ] E F
1 1 1 1
1 3 1 1
1 3 1 1
5 5 5 B
(o)
THE LOTOFAR COMPLEXITY METRIC I3 IEFIMED &3 FOLLOMI:
COMPLEXITY OF THE FROGEAM I3 EQUAL T0 THE RATIO OF
THE WUMEER OF "FAR LOTO'3" (THOSE THAT JWMF OUT OF
THE [UERENT PARAGRAFH) TO0 THE TOTAL RWMEER OF
PROCEDURE DIVIZION 3TATEMENTS

106



5 Reports

Report Field Descriptions
These are the Metrics report (GOTOFAR program metrics) fields:

Field Description

(A) This field shows the average GOTOFAR value, based on the versions of
program metrics in the AKR.

(B) This field shows a graph of the GOTOFAR Metric. Each column on the graph
represents one version of the program.

©) This field shows the date each program version was analyzed.

(D) This field shows a brief description of the GOTOFAR Metric.

PERFORM Range Metric Report

Figure 56 shows the PERFORM Range Metrics section of the Metrics report. Metrics are
reported by PERFORM range.

Figure 56 « Metrics Report - PERFORM Range Metrics Report Field Descriptions

ABG-3MARTDOC-03 RZ.Z LVLOOO METRICS REFPORT (EY PERFORM RANGE) DD-MMM-VYYY HH:MM: 35 PAGE

PROGRAM: FEEOQZ021

(E] (4] (o]

C¥CLO- EZZEN- F0T0-

PERFORM RANGE NAME (PAGE/LINE) MATIC TIAL FaR
FEEOE021 (BL/1) 1 1 0.0000
0050-HOWSEEEER (BL/E0E) 7 1 0.0000
008&-W)-TABLE-INIT (3L/E5E) 1 1 0.0000
0100-LOAD-N-READ (BLSEGL) & 7 0.1216
0195-READ-BALARY (3LS711) Z 1 0.0000
0Z00-CONCLUSION (3LS716) 1 1 0.0000
1000-MAINLINE (3LS7E0) 1 1 0.0000
1500-3TRIP-METE [(3LS741) Z 1 0.0000
E000-FORMAT-N-READ (3LS729) L 1 0.0000
2200-READ-MSTE (3L 7771 Z 1 0.0000
S000-FRINT-REFORT [(3LS752) Z 1 0.0000
5100-FRINT-W-RETURN [(3LS796) 1z 1 0.0000
5700-L1-EREAK (3L/911) 2 1 0.0000
5800-LZ-EREAK (3L/250) Z 1 0.0000
5950-RETURN-REC (3L/370) Z 1 0.0000
£400-FUT-REFORT (3LS375) Z 1 0.1z50
E406-COUNT OF E£400-PUT-REPORT THRIT 640... (BLS352) 2 1 0.0000
6E00-HEADERE (3L/992) 1 1 0.0000
EE00-STUFP-HEAD ING (SL/ 100&) 2 1 0.0000
E700-READ-0ORG-FILE (3L 102&) Z 1 0.0000
E900-3TUFP-TRAILER (3L/ 1028&) 2 1 0.0000
7100-CALC-DIFF-DATE [3L/104&) 2 1 0.0000
TE00-ADD- INCR-DATE (3L 10E5) Z 1 0.0000
§990-AB0RT (3L 1051) 1 1 0.0000
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Report Field Descriptions
These are the Metrics report (PERFORM range metrics report field descriptions) fields:

Field  Description

(A) This field lists the PERFORM range names for the calculated metrics.

(B) This field lists the Cyclomatic Complexity calculated for each PERFORM
range.

©) This field lists the Essential Complexity value calculated for each PERFORM
range.

(D) This field lists the GOTOFAR metric calculated for each PERFORM Range.

Compiler/Optimizer Output

The Compiler/Optimizer Output incorporates the compiler and CA-Optimizer output into
a SmartDoc report. This output consists of the memory map, PMAP or LIST (if
requested), statistics, error messages, and unmerged DMAP items.

Figure 57 « Compiler/Optimizer Output

ABG-3MARTDOC-03 PBx.x LVLOOO COMP ILER OUTPUT REFORT DDMMMYYYY HH:MM: 35 PAGE 9
PROGRAM: WIADDDMO
[:N]
XBa3W CELLZ 00AEC
XBa& CELLZ 00AEC
PARAM CELLZ 00AEC
FPTEAV AREA 00EZ4
CHECEPT CTR 00EZ4
LITERAL POOL (HEX)
00D0&E (LIT+0) 00010000 FOFSFLF0  FOO0ZE02  @COLSCFO  FOFOFOO0  0025F021
00DE0 (LIT+24) DEDEDED DEDEDED 0202020 4BZ0Z0F0  Z1202Z0Z20 Z0Z0Z04E
00D2& (LIT+45) Z0z04BF0 21202020 20000005 1COFFOF0  FOFOFOFOD  FOFOFOFO
00D50 (LIT+7Z) FOFOFOF0  FOFOO004 FO202120 DEDEDED DZ0Z0Z0 DZ0Z0Z0
00DESE (LIT+9E) Z0z04Bz0  2O0F020Zl 20202020 20202020 Z0Z0Z04B  Z02Z0FOF0
00DE0 (LIT+120) FOFOF1F0 TFOFOFOFD  0999993C 23999390 0Z5CO0ZEC  020CO50C
00D9E (LIT+144) 02ET001E  S000C5DS  C420ESCY?  ClEZC4C4 D4D540D7 DIDECICS
00DEQ (LIT+168) EZEZC9DS CT020040 20000000 O0O0ERCSEZ EZ100000 001C0000
00DCE (LIT+192) 00431200 0000
DISPLAY LITERALE (ECD)
00DCE (LTL+198) 'TOTAL INFUT RECORDS - !
P&T 00E20
OVERFLOW CELLZ 00E20
WIRTUAL CELLZ 00E20
PROCEDURE NAME CELLZ 00ETE
FENERATED NAME CELLZ 00BCC
DCE ADDRESE CELLZ 0ocag
WHI CELLZ 00CAC
LITERALZ 00D0s
DISPLAY LITERALZ 00DCE
BEFISTER AZEIGHMENT
BEF & EL =2
BEF 7 EL =1
BEF & EL =&
WORKING-3TORAGE STARTEZ AT LOCATION 000&0 FOR & LENGTH OF 0050&.
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Report Field Description

A. This field shows the memory map and statistics for the program.

Master Index

The Master Index (see Figure 58 on page 110) is an alphabetical listing of all named
entities in the SmartDoc reports. This report helps you determine where a particular entity
is located in the SmartDoc reports. Use this report as the starting point for investigating a
program item.

This information is included on the Master Index:

All named entities
Figurative constants
Literals

Labels

Data items

Items implicitly defined by the environment (compiler, preprocessors, etc.)

Master Index for COBOL Il Release 3 and Later Programs

For COBOL II Release 3 and later programs, Master Index entries are qualified (where
needed) by the containing program to eliminate ambiguities.
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Figure 58 « Master Index
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Report Field Descriptions
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'[LIENT MIMEEE - ' LITERAL SL-3,D-2L
'DEACLOSEL" LITERAL SL-1+4,PH-i1,80-£5,80-89, DX- 32, LA-47
'DEACLOSE: " LITERAL 3L-14¢,PH-i1,3C-25,50-89 ,DX-2¢ CA-47
'DEAOFENL' LITERAL 3L-9,PH-£1,80-8% ,3C0-£7 IN-2& [A-47
' DEAOPERL ' LITERAL SL-4,PH-£1,8C-15 ,30-87, I0-2 £ CA-47
'DEAREATL ' LITERAL SL-10,PH-{1,8C-85,80-87 ,DX- 22, LA-47
'DEAREATIE ' LITERAL 8L-10,PH-#1,8C-85,80-27 , DX-22,LA-47
'EHD VIAIDDHMO PROEESSIHE' LITERAL dL-7,DX-3E
'INTEREST RATE - LITERAL SL-4,DK-2&
'LAST-EILL-DATE - ' LITERAL GL-2,I0-2E
'LOAN 2MOHT - LITERAL 8L-%,DH-2¢
'LOAR AMOUHT - ' LITERAL SL-5,IM-2%
'LOAN TXFE LITERAL SL-4,DK-2L
'MAITER DETAIL RE'..DDFI' BY ZIFP [* LITERAL SL-5 . D-2E
'HIHIH'LH HEXT PAYMENT - LITERAL 8L-5,DH-2 ¢
OF LO&ME FOR THIS ZIF * LITERAL SL-5,DX-2¢
'PALE ' LITERAL SL-5,DX-2E
' PASMENT &HT - LITERAL SL-3 DH-2L
'PHIME - LITERAL 8L-%,DH-2¢
'PEOJECTED PATMENTS - ' LITERAL 8L-5,DH-2¢
YIT - ! LITERAL 3L-4,DK-2%
'3TART DATE - LITERAL SL-3 D-2L
'TEST' LITERAL SL-7.DX-2E
'TOTAL INPUT EECORDS - ! LITERAL 8L-7,DH-2¢
'TOTAL LOAN AMOUNT - ' LITERAL 3L-F, DK-2%
'TOTAL WMEER OF LOAWE - ' LITERAL SL-5, DH-2L
'TOTAL YEAE TO DATE INTEREST -* LITERAL GL-6,D-2 &
'VIATIDEML' LITERAL SL-&,PH-£1,80-35 ,80-27 . DK-22,[a-47
'K LITERAL SL-g,DX-2E
'E LITERAL SL-f,8L-12,I0-2%
'YEAR TO DATE INIEREST - ' LITERAL SL-5,IN-2
'FOUR COMPANY HAME' LITERAL SL-5,D3-2¢
'YTD INTEBEST - ' LITERAL SL-2,IM-2%
'EIF - Y LITERAL SL-4,D0K-2&
ot LITERAL SL-2,5L-% DK-2%
AEBEMD- CODE D&Ta [ES 53] 8L-&,D0-2¢,CA-47,FR-58 FR-5 2 .FE-55
AEBEMD-FROGEAM LAEELI15/542] SL-1%
ADDEES 31 DATA [EfE5) 3L-i ,DX-1& FR-5&
ARER-LODE DAT2 (LS 21) SL-f,DK-2L,FR-5i
&0 DAT [2S62] 8L-2,DK-2%,PE-55
EILLING-I&YS D&T2 [ES42) SL-&,DK-22,FR-5&
CHECK-COTE DATA [2f60) 3L-%,DX-2% ,PE-55
CITY DATE [EFLE) SL-i,DX-2i,FR-5i
(o]
FEFORT LEFEHD:
SL = ADUENMCED IOURCE LISTING FH = FERFOFY RANGE HIERARCHY 0 = STRUCTURE CHART
I = DATx [R0O33 EETEEEMCE CF = [COPY STATEMENT REFORT Ca = CALL 3TATEMENT EEFOET
FX = PARRGEAFH CR0O33 RETEREHCE FE = FERTOFM RARGE UIALGE FE = FROGRAM EXCEFTIOH REFORT
These are the Master Index fields:
(A) This field lists each entity in the program.
B) This field indicates the type of entity such as a literal, figurative constant,

label, data item, etc. The page and line number where the definition of that
entity is located is also shown.

© This field shows a symbol for the report and the page number where the entity
is referenced.

(D) This field shows the legend of symbols used to identify the report on the
referenced entity.




File

This chapter describes the File pull-down and contains these sections:

Topic Page

File Pull-down 111
Analyze Submit Pop-up 112
File - SmartDoc Report Pop-up 115
File - AKR Utility Pop-up 123
File - AKR Directory Pop-up 125
File - AKR Allocate/Expand Pop-up 129

File Pull-down

Use the File pull-down (see Figure 59 on page 112) to perform these actions:

. Analyze a program
. Generate SmartDoc reports
. Analyze programs

. Exit SmartDoc
To display the File pull-down, follow this step:

» Select File on the action bar and press Enter (see Figure 59 on page 112).

Note:

The File pull-down contains different actions on the Program Metrics View screen. See
Figure 71 on page 133 for more information.
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Figure 59 ¢ File Pull-down

File View Options Help

— 1. Analyze... -ESW - Program Documentation
2. Reports. ..
3. AKR utility...
4. Exit
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Inc. Use restricted to authorized licensees.

Actions

These are the actions available on the File Pull-down:

1. Analyze Displays the Analyze Submit pop-up (see Figure 60 on page 113)
used to submit a compile/analyze job
2. Reports Displays the File - SmartDoc Options pop-up (see Figure 61 on page

116) used to specify what reports are generated, and to customize the
generated reports

3. AKR utility

Displays the File - AKR Utility pop-up (see Figure 66 on page 123)
used to display the program directory, to allocate or to expand an
AKR, to rename a program, and to delete a program

4. Exit

Exits SmartDoc

Analyze Submit Pop-

up

Use the Analyze Submit pop-up (see Figure 60 on page 113) to analyze and place a
program in the AKR.

To display the Analyze Submit pop-up, follow this step:

» Select File » Analyze and press Enter (see Figure 59).

Or

Type the ANALYZE command on any screen and press Enter.
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Figure 60 » Analyze Submit Pop-up

ASG-ESW - Prepare Program
Command ===3>

E - Edit JCL S - Submit JCL D - Doc Options

Compile and link JCL (PDS or sequential):
Data set name 'USER.TEST.CNTL(MEMBER)’

Analyze features (Y/N):
Understand: N Test: N Extended RAnalysis: N Document: Y
Re-engineer: N

AKR data set name 'USER.TEST.AKR’

AKR program name (if overriding PROGRAM-ID)

Analyze options:

Compile? (Y/N) . . . . . . . .. N (Y if needed by features)
Link load module reusable? (Y/N) N (Test only)

Options
These are the Analyze Submit pop-up options:

Field Description

E - Edit JCL Enter E to review or to change the compile/analyze JCL, if necessary.
Select the E option to generate the JCL to edit from the JCL member
you specified in the dataset name field (using the rules outlined in the
Automatic JCL Modifications section). The generated JCL displays
on the Edit screen.

When editing is complete, enter the ISPF SUBMIT command to
execute the edited JCL. Optionally, you can use the CREATE
command to saved the edited JCL in a partitioned dataset. Otherwise,
changes made at this time are not saved.

S - Submit JCL  Enter S to submit the JCL to compile/analyze the specified program.
The JCL submitted is generated from the JCL member specified in
the dataset name field, applying the rules outlined in the Automatic
JCL Modifications section.

D - SmartDoc This field displays only if SmartDoc is installed. Enter D to display

Options the File -SmartDoc Options pop-up (see Figure 61 on page 116) used
to request an Extended SmartDoc analysis and to specify what reports
(if any) to generate.
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Fields

114

These are the Analyze Submit pop-up fields:

Field Description

Compile and link
JCL (PDS or
sequential)

Dataset name

Required. The PDS member or the sequential
dataset containing the JCL to compile and link
the program. If the JCL resides in a source
manager such as Librarian or Panvalet, use the
VIASUB edit macro to submit the
compile/analyze job.

Analyze Features

Understand

Test

Extended Analysis

Document

Re-engineer

Optional. This field displays only if Insight is
installed. This analysis provides the logic and
program execution flow capabilities of Insight.
If Insight is the only product installed, this field
contains YES and cannot be changed. The
default is Y.

Optional. This field displays only if SmartTest is
installed. Enter Y to perform a SmartTest
compile/analysis. This analysis provides the
testing and debugging information required by
SmartTest. If SmartTest is the only product
installed, this field contains YES and cannot be
changed. The default is Y.

Optional. This field displays only if SmartTest is
installed. This type of analysis provides
comprehensive program analyzing capabilities
in addition to the testing and debugging
capabilities of SmartTest. The default is Y.

An Extended SmartDoc analysis is specified on
the File - SmartDoc Options pop-up (see
Figure 61 on page 116).

Optional. This field displays only if SmartDoc is
installed. This type of analysis provides the
report information generated by SmartDoc. If
SmartDoc is the only product installed, this field
contains YES and cannot be changed. The
default is Y.

Optional. YES specifies that a Encore
compile/analysis is performed. This type of
analysis provides the logic and program
execution flow capabilities of Encore. The
default is N.

AKR dataset
name

Optional. The AKR that contains the information for the analyzed

program.
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Field Description

AKR program Optional. Enter an alias name for the analyze process to use when
name saving its results in the AKR.

If you do not enter a value in this field, the results of the analyze job
are saved in the AKR with the same name as the PROGRAM-ID
statement name in the COBOL source.

If an AKR program name is entered, the analyzed program is saved
in the AKR with that name, and as an alias of the PROGRAM-ID.

If the program contains ENTRY points, the analyze job saves a
member for each ENTRY point in the AKR with an alias of the
PROGRAM-ID.

This field is only used for the AKR program name and does not
change the COBOL program name in the source.

Analyze options  Optional. This field is used to override analyze options. Default
options for the analyze job are established at installation time.
Analyze options that can be entered in this field are described in
Chapter 11, "Analyze," on page 157.

Compile? Optional. A program does not need to be compiled if Insight, Encore,
or SmartDoc are the only features specified. To suppress the compile
step, type N in this field. This field is forced to a value of Y if
SmartTest and/or Extended analysis is selected.

Link load Optional. This field is used to test a program dynamically loaded
module under SmartTest and is tested with RUN MONITOR. You need to
reusable? mark the load module as reusable so that the Breakpoints are retained

across calls. The default is Y.

File - SmartDoc Report Pop-up

Use the File - SmartDoc Options pop-up (see Figure 61 on page 116) to specify analyze
options and display the File - Select Reports pop-up.

To display the File - SmartDoc Options pop-up, follow this step:

» Select Analyze Submit pop-up P D and press Enter (see Figure 60 on page 113).

Or

Select File » Reports and press Enter (see Figure 59 on page 112).
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Note:
You can perform a SmartDoc analysis with another product analysis. Also, you can
perform a SmartDoc analysis either with or without generating the SmartDoc reports.
Generate the reports or the additional reports later, without analyzing the program again.

Figure 61 ¢ File - SmartDoc Report Pop-up

File - ASG-SmartDoc Report
Select the options and actions for ASG-SmartDoc Reports.
Analyze Options

Analyze _  Extended Analysis
Produce Reports Compile? (Y/N) . . . N

Source AKR program name (if no Analyze)

Actions:
1. Select Reports
2. Submit JCL
3. Edit JCL

ASG-SmartDoc Parms:

Fields

These are the File - SmartDoc Report pop-up fields:

Analyze Options Enter a non-blank character to select an analyze option:

Analyze Specifies that SmartDoc analyzes the current
program. If a program in the current AKR was
already analyzed by SmartDoc, you can
generate reports without running another
analysis job. In this case, do not select
Analyze.

Extended Analysis

Product Reports Specifies data flow analysis be performed for
SmartDoc reports. Select this option to
generate the reports selected on the File -
Select Reports pop-up when the program is
analyzed. If you only want to run a
compile/analyze, leave this option blank.

Compile Enter either Y or N to execute a compile before the current program
is analyzed. Enter N if you want to analyze a program without
generating reports.

Source AKR Enter the program to generate SmartDoc reports. This field is only
program name required when a SmartDoc analysis was done and the program
resides in the AKR.
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Field Description

Actions
Select Reports

S - Submit JCL

E - Edit JCL

Note:

Enter the desired action number:

Displays the File - Select Reports pop-up to
specify the reports generated.

Submit the JCL to analyze and/or generate reports
for the specified program.

Displays the JCL for the compile/analyze job in the
ISPF editor for review. When editing is complete,
enter the ISPF SUBMIT to execute the JCL.
Optionally, you can use the ISPF CREATE
command to save the edited JCL in a partitioned
dataset. Otherwise, the changes you make now are
not saved.

The VIASUB edit macro cannot be used now since it has been

updated.

SmartDoc Parms Enter any desired SmartDoc execution options. To concatenate
options, separate them by a comma or a space.

File - Select Reports Pop-up

Use the File - Select Reports pop-up (see Figure 62) to select and customize the generated

reports.

Figure 62 ¢ File - Select Reports Pop-up

Advanced Source

Call

Compiler Output
Condensed Source
Copy

Data Division

Data Cross-Reference
Master Index

Metrics

Report Options

1. General - All Reports
2. Structure Chart

3. PERFORM Range Hierarchy

File - Select Reports
Select the desired ASG-SmartDoc Reports.
Minimum Reports

Paragraph Cross-Reference
PERFORM Range Hierarchy
PERFORM Range Usage
Program Exception
Structure Chart

Subset

SYSPRINT

Verb Context

Verb Frequency
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Fields

Type a non-blank character in one of these fields to generate a SmartDoc report:

Field Description

Minimum This field generates the Advanced Source Listing and the Enhanced

Reports Data Cross-Reference report for the specified program. The
Compiler/Optimizer Output is also generated if a compile was
performed. All other reports are suppressed.

Advanced This field generates the Advanced Source Listing for the specified
Source Call program.
Call This field generates the Call Statement report for the specified

program. N suppresses the report.

Compiler Output This field generates the Compiler/Optimizer Output for the specified

program.

Condensed This field generates the Condensed Source Listing for the specified

source program.

Copy This field generates the Copy Statement report for the specified
program.

Data Division This field generates the Data Division report for the specified

program.

Data This field generates the Enhanced Data Cross-Reference report.
cross-reference

Master Index This field generates the Master Index for the specified program.
Metrics This field generates the Metrics report for the specified program.
Paragraph This field generates the Paragraph Cross-Reference report.
cross-reference

PERFORM This field generates the Perform Range Hierarchy Chart for the

Range Hierarchy specified program.

PERFORM This field generates the PERFORM Range Usage report for the
Range Usage specified program.

Program This field generates the Program Exception report for specified
Exception report program.

Structure Chart  This field generates the Structure Chart for the specified program.
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Field Description

Subset This field generates the Subset report for the specified program.

SYSPRINT Selecting this field causes the ESW monitor to create a separate
compiler output file. Input this file to a post-processor or use it for
other user-specified processing.

Verb Context Selecting this field generates context information and includes it on
the Verb Summary report.

Verb Frequency Selecting this field generates the Verb Frequency Table and includes
it in the Verb Summary report.

Report Options  Enter the number of one of these options:

1. General - All Reports Displays the File - General
SmartDoc Options pop-up to
specify options for report output.

2. Structure Chart Displays the File - Structure Chart
Options pop-up to specify the
content and format of the
Structure Chart.

3. PERFORM Range Hierarchy Displays the File - PERFORM
Range Hierarchy pop-up to
specify the content of the
PERFORM Range Hierarchy
Chart.

See Chapter 12, "SmartDoc Options," on page 189 for more option information.
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File - General SmartDoc Report Options Pop-up

Options

120

Use the File - General SmartDoc Report Options pop-up (see Figure 63) to specify if
reports are to contain a banner page and report help. You can also condense the Advanced
Source Listing to only include SmartDoc cross-reference information.

Figure 63 ¢ File - General SmartDoc Report Options Pop-up Options

File - General ASG-SmartDoc Report Options
Select the desired options.

Options

Banner Page

Report HELP

Short Output (A.S.L)

To select the desired options, type a non-blank character one of these fields preceding the
option:

Field Description

Banner Page This field includes a banner page that precedes the Table of Contents
for the generated reports.

Report Help This field includes descriptive information about the report and its
contents on the first page of the report.

Short Output This field specifies that only cross-reference information appear on
the Advanced Source Listing when an extended SmartDoc analysis is
performed. Select this option to improve the Advance Source Listing
readability when analyzing large programs that might produce many
overflow lines.

See Chapter 12, "SmartDoc Options," on page 189 for more option information.
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File - Structure Chart Options

Use the File - Structure Chart Options pop-up (see Figure 64) to specify the content and
format of the Structure Chart.

Figure 64 ¢ File - Structure Chart Options Pop-up

File - Structure Chart Options
Select the options for the Structure Chart Report
Options Chart Mode
_ Duplicate PERFORMs __ 1. Tile
_ Include CONDITIONALs 2. Page
_ Include GO TOs
_ Bird’'s Eye
Yertical Box Size . . . . __ (3-31)
Horizontal Box Size . . . __ (3-31)
Structure Chart Max Pages _ [(1-999999)

Options

To select an option, type a non-blank character one of these option fields:

Duplicate
PERFORMs

This field specifies that PERFORM ranges be duplicated on the
PERFORM Range Hierarchy report and the Structure Chart for
each use. If Duplicate PERFORMs is not selected, the PERFORM
range is shown where it is first used. Subsequent uses refer to the
first use.

Include
CONDITIONALSs

This field includes the structurally relevant conditional statements
that affect the PERFORM, CALL, GO TO, and ALTER statements
on the Structure Chart.

If the Include CONDITIONALS option is selected, Include GO TOs
must also be selected.

Include GO TOs

This field includes GO TO and ALTER statements on the Structure
Chart, in addition to PERFORM and CALL statements.

Bird's Eye

This field generates the Bird's Eye View representation of the
Structure Chart. This report is shown in Tile Mode with each box
condensed to one character.

Chart Mode

Enter the desired mode number. Select Tile Mode to generate a
chart designed to be taped together into one diagram. Select Page
Mode to generate a chart designed to be placed in a notebook.
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Field Description

Vert. box size This field specifies the height (in lines) of each box on the Structure

(3-31) Chart. The minimum value that can be entered is 3; 31 is the
maximum. The maximum value can be constrained by physical
limitations, such as the number of lines per page. The default value

for this field is 6.
Horiz. box size This field specifies the width (in characters) of each box on the
(3-31) Structure Chart. The minimum value that can be entered is 3 (6 for

DBCS); the maximum value is 31. The maximum value can be
constrained by physical limitations, such as the number of lines per
page. The default value for this field is 9.

Structure Chart This field specifies the maximum number of pages generated for a
Max Pages Structure Chart. The value may be in the range 1 to 999999,
inclusive. The default is 999999.

See Chapter 12, "SmartDoc Options," on page 189 for more option information.

File - PERFORM Range Hierarchy Options Pop-up

Use the File - PERFORM Range Hierarchy Options Pop-up (see Figure 65) to duplicate
PERFORMSs, include CONDITIONALS, and include GO TOs.

Figure 65 ¢ File - PERFORM Range Hierarchy Options Pop-up

File - PERFORM Range Hierarchy Options

Select the desired options for the
PERFORM Range Hierarchy Report

Options

Duplicate PERFORMs
Include CONDITIONALS
Include GO TOs
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To select an option, type a non-blank character in one of these option fields:

Field Description

Duplicate This field specifies that PERFORM ranges be duplicated on the

PERFORMS PERFORM Range Hierarchy report for each use. If Duplicate
PERFORMS is not selected, the PERFORM range is shown where
it is first used. Subsequent uses refer to the first use.

Include This field includes the structurally relevant conditional statements

CONDITIONALSs that affect the PERFORM, CALL, GO TO, and ALTER statements
on the PERFORM Range Hierarchy report. If the Include
CONDITIONALS option is selected, Include GO TOs must also be
selected.

Include GO TOs  This field includes GO TO and ALTER statements on the

PERFORM Range Hierarchy Chart, in addition to PERFORM and
CALL statements.

File - AKR Utility Pop-up

Use the File - AKR Utility pop-up (see Figure 66) to display the program directory, to
allocate or expand an AKR, to rename a program, and to delete a program.

To display the File - AKR Utility pop-up:

» Select File » AKR utility from the SmartDoc Primary Screen and press Enter.

Figure 66  File - AKR Utility Pop-up

Member

Password

ASG-ESW - AKR Utility
Command ===> _
Blank - Display member 1list D - Delete member
A - Allocate/expand AKR R - Rename member

Application Knowledge Repository (AKR)
Data set name . .

New name . . . .

Volume serial . .

"USER.TEST.AKR'
(if "R" or "D" selected)
(if "R" selected)

(if not cataloged)
(if password protected)
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Options
These are the File - AKR Ultility pop-up options:

Field Description

Blank - Display member  This field displays the File - AKR Directory pop-up that lists

list the program directory. You can also use the File - AKR
Directory pop-up (see Figure 67 on page 125) to delete and
to rename programs.

A - Allocate/expand AKR Select option A to allocate a new AKR or to expand an
existing AKR. Enter the AKR name in the Dataset name
field. The File - AKR Allocate/Expand pop-up (see
Figure 68 on page 129) displays. If expanding an existing
AKR, type YES in the Expand existing AKR field on that

pop-up.

D - Delete member Select option D to delete a program. Prior to selecting option
D, type the AKR and program names in the Dataset name
and Program fields.

R - Rename member Select option R to rename a program. Prior to selecting
option R, type the AKR and program names in the Dataset
name and Program fields; and type the new name in the New
name field.

Fields
These are the File - AKR Ultility pop-up fields:

Field Description

Dataset name Required. Enter the name of the AKR directory. If the TSO ID
qualifier is the same as the user ID, type the group, type, and program
without quotes. If the TSO ID qualifier is different than the user ID,
type the project, group, type, and program within quotes. Alternately,
the program name may be typed in the Program field.

Member Required when either deleting or renaming a program. Enter the
name of the program in the AKR; otherwise, type the program name
in the Program field or in the Dataset name field.

Newname Required when renaming a program. Enter the new name of the
program. The name must be between 1 and 10 alphanumeric
characters.
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Field Description

Volume serial Required if the dataset specified in the Dataset name field is not
cataloged. Enter the volume serial number. If the dataset is cataloged,
this field is optional.

Password Required if the dataset is protected. Enter the dataset password.

File - AKR Directory Pop-up
The File - AKR Directory pop-up (see Figure 67) lists all members in the specified AKR.
To display the File - AKR Directory pop-up, follow this step:
» Press Enter on the File - AKR Utility pop-up with no entry in the command input area.
Scroll this pop-up to view members not visible, or enter the L (Locate) command with a

character string to view a specific member. The pop-up is scrolled to the member that
most closely matches the character string.

Figure 67  File - AKR Directory Pop-up

AZG-EZW - AKERE Directory

Command ===> Seroll ===»> CSR
AEKR: USER.TEST.LER Rowr: 1
Total members: 5 Total entries: 5
I - Delete R - ERename Total records: 1500 Free space: 87.5%
Name New nsame Alias of Type Date Time Jobname Space
_ §5DCD INTERENAL E260CTZ2000 11:57 UISERIDZ 0.3%
_ $$METRIC INTERENAL 090CTZ000 05:54 USERIDR 0.1%
_ $$SEGMENTS INTERNAL 15JUNZ000 11:35 USERID 0. 13
_ VIADDDMO nC 090CT2000 10:47 TIERIDE 5.7%
_ VIARDEMO EN 190CT2000 10:05 UIERIDS 6.3%
*

FEEEXRFFRFRFAAFRFAAFRFAAFHFFHFT BOTTOM OF DATL #FF 8 Fa b s A F A A S AR A AT AR A RFRFFAF

-
e
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Fields

These are the File - AKR Directory pop-up fields:

Field Description

AKR This field shows the complete dataset name of the requested AKR, as
entered on the File - AKR Utility pop-up (see Figure 66 on page 123).

Row This field shows the relative number in the AKR of the first member
displayed on this pop-up.

Total members  This field shows indicates the total number of members in this AKR,
not including aliases.

Total records This field shows the number of records allocated to this AKR, typed
in the Space Amount field on the File - AKR Allocate/Expand pop-up
(see Figure 68 on page 129) when the AKR was either allocated or
expanded.

If you enter the Space Units as Tracks or as Cylinders instead of
Records, the amount is converted to Records and displays in the Total
records field.

Total Entries This field shows the total number of members in this AKR, including
aliases.

Free space This field shows the amount of available space in this AKR, rounded
to the nearest .1 percent.

line command The line command area, to the left of the Name field, accepts these
area line commands:

D - Delete Type D to the left of the program to delete it from the
AKR. Alias programs cannot be deleted. Programs can
also be deleted on the File - AKR Utility pop-up (see
Figure 66 on page 123).

R - RenameType R to the left of the program rename it. Then type the
new name in the New name field. Note that alias
programs cannot be renamed. When a primary program
name is changed, the alias name is automatically
changed. Programs can also be renamed on the File -
AKR Utility pop-up (see Figure 66 on page 123).
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Field Description

Name This field shows the AKR member name. Program names are taken
from the PROGRAM-ID statement.

If the analyzed program contains an ENTRY point, Name is the
ENTRY point name.

If you overrode the name in the PROGRAM-ID statement when you
submitted the analyze job, Name is the name typed in the AKR
program name field on the Analyze Submit pop-up.

See the Analyze Submit pop-up (see Figure 60 on page 113) for more
information on entries in the AKR.

New name Required when renaming a member. Enter the new member name.
The member name must be 1 through 10 alphanumeric characters.

Alias Of If an analyzed program contains an ENTRY point, Alias Of is the
name of the program containing the ENTRY point.

If you overrode the name in the PROGRAM-ID statement when the
analyze job was submitted, Alias Of is the name typed in the AKR
program name field on the Analyze Submit pop-up.

An alias program cannot be deleted or renamed. The alias name is
automatically changed when the primary program is either deleted or

renamed.

See the Analyze Submit pop-up (see Figure 60 on page 113) for more
information on alias names in the AKR.

Type This field shows the type of analysis performed on the member. The
type of analysis is specified on the Analyze Submit pop-up (see
Figure 60 on page 113) and can be one of these entries:

AL

ST

IN

DS

DC

DX

DA

Indicates an Alliance analysis was performed.
Indicates a SmartTest analysis was performed.

Indicates a Insight analysis was performed. The IN
value displays as a result of a Insight analyze job. This
value is entered on the Analyze Submit pop-up and can
only be specified if the Insight product is installed.

Indicates a SmartDoc analysis was performed.

Indicates a SmartDoc analysis with a COBOL compile
was performed.

Indicates an Extended SmartDoc analysis was
performed.

Indicates an Extended SmartDoc analysis with a
COBOL compile was performed.
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Field Description

ASM Indicates the program is an Assembler source program.

EN Indicates a Encore analysis was performed.

The Renaissance RN analysis type is currently still a
valid analysis type, but will not be supported in future
releases of Encore.

RC Indicates a Recap analysis was performed.

PROFILE  This is a SmartTest feature that indicates the member
contains profile information. Generally, the member
name is the user ID for which the profile was created.
Profile information is automatically saved when the
SmartTest Session Tailoring screen is used to specify
the testing environment options. After program level
testing options are specified on the Session Tailoring
screen (and saved in the AKR profile member), the
profile member is used by SmartTest when a test
session is initiated. A profile is only used (and updated)
by the user for whom it is created. Any modifications
to the Session Tailoring screen are automatically
reflected in the profile member.

METRICS This is a SmartDoc feature that indicates the member
contains metrics information. The Name field contains
$SMETRIC or the name you assigned to the metrics by
using the Rename function. The $$METRIC member
contains metrics that have been calculated for the
programs in this AKR.

INTERNAL This is a Encore feature that indicates the member
contains logic segment information. The Name field
contains $$SEGMENTS or the name you assigned to
the member by using the Rename function. The
$SSEGMENTS member contains the logic segment

information.
Date The date the program was analyzed.
Time This field shows the time the program was analyzed.
Jobname This field shows the JOB NAME used to analyze the program.
Space This field shows the percentage of space the program is using on this

AKR, rounded to the nearest .1 percent.
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File - AKR Allocate/Expand Pop-up

Use the File - AKR Allocate/Expand pop-up (see Figure 68) to allocate a new AKR, or to
expand an existing AKR.

To display the File - AKR Allocate/Expand pop-up

1 Select File » AKR Utility and press Enter (see Figure 66 on page 123).

2  Type A and press Enter.

To expand an existing AKR, type YES in the Expand existing AKR field on this pop-up.
To allocate a new AKR, type NO in this field.

The space needed for the AKR depends on the size and the number of COBOL programs
analyzed and placed in it. See the Space amount field in the Fields section below for more
information.

Figure 68 * File - AKR Allocate/Expand Pop-up with SMS and a VSAM AKR

File - AKR Allocate/Expand

Command ===> _
S - Submit JCL E - Edit JCL C - Specify Catalog
Expand existing AKR . . . NO (Yes or No)
AKR data set name . . . . "USER.TEST.RKR’
Volume . . . . . . . .
Unit . . . . . . . .. SYSDA (Generic unit name)
Space units . . . . . . RECORDS (Records, Tracks or Cylinders)
Primary space . . . . . 4000 (Primary amount in above units)
Secondary space . . . . 0O (Secondary amount in above units)

Job statement information
//USER JOB (ACCOUNT]) , NAME,
’ MSGCLASS=A
/% INSERT '/xROUTE PRINT NODE.USER' HERE IF NEEDED.
/%
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Options
These are the File - AKR Allocate/Expand pop-up options:
S - Submit JCL  Type S to submit the JCL to allocate or to expand the AKR shown in
the AKR dataset name field.
E - Edit JCL Type E to edit the JCL to allocate or to expand the AKR shown in the
AKR dataset name field.
C - Specify Type C to display the AKR Catalog Information pop-up used to
Catalog specify the dataset name and password of a private catalog to contain
the AKR.
Fields

These are the File - AKR Allocate/Expand pop-up fields:

Field Description

Expand existing Required. Enter YES to expand the AKR shown in the AKR dataset
AKR name field. Enter NO to allocate a new AKR. The default is NO.

AKR dataset The AKR name specified on the File - AKR Utility pop-up (see
name Figure 66 on page 123).

Note:

Management Class, Storage Class, and Data Class provide various
parameters for newly allocated datasets. These parameters apply
only if you have SMS active at your site. Your system administrator
determines the valid entries for these parameters.

Management Optional. Enter the management class for a new AKR. The default is

Class MGMTCLAS.

Storage Class Optional. Enter the storage class for a new AKR. The default is
STORCLAS.

Volume Required. Enter the volume serial number where the AKR is to
reside.

Data Class Optional. Enter the data class for a new AKR. Data class is valid only

if SMS is active at your site. The default is DATACLAS.

Space units Optional. Enter the type of units to allocate. The units must be
records, tracks, or cylinders. The default is records.
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Field Description

Primary Required if you are not using SMS. Enter the amount of space to
space/Secondary allocate in the type of units specified in the Primary Space Units field.
space Enter the amount of secondary space if required.

The space needed for the AKR depends on the size and number of
programs analyzed and placed in it. See the Center Installation Guide
for space estimates.

Unique Optional. Enter NO if the AKR is a sub-allocation in a VSAM data
space on the volume. The default is YES.

Job statement Optional. Enter appropriate JOB statement information for your site.

information
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View

This chapter discusses the View pull-down used to view metrics data for the programs
that reside in the AKR and contains these sections:

Topic Page

View Pull-down 131
View - Open Metrics Repository Pop-up 132
Program Metrics View Screen 133

View Pull-down

Use View pull-down (see Figure 69) to view metrics data for the programs that reside in
the AKR.

To display the View pull-down, follow this step:

» Select View on the action bar and press Enter.

Figure 69 » View Pull-Down

File View Options Help

— 1. Analyze... -ESW - Program Documentation

2. Reports...

3. AKR utility...

4. Exit

AR HOK KK AR KK HOK KCHOK
KKK HMAOK K AR KHOK K O KK
oKk koK ook kKoK Kk koK kK Kk koK 3k Xk ok
K ook Kk Kok Kk Hook sk koK k. ook kKoK Kok

Ak KKK
Ak KK

Copyright Allen Systems Group, Inc., an unpublished work.
A proprietary product of ASG, Inc. Use restricted to authorized licensees.
Visit the ASG Support Web Site at www.asg.com
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Action

Metrics View. Displays the View - Open Metrics Repository pop-up (see Figure 70) to
specify the program metrics viewed.

View - Open Metrics Repository Pop-up

Use the View - Open Metrics Repository pop-up (see Figure 70) to specify the AKR for
the displayed metrics.

To display the View - Open Metrics Repository pop-up, follow this step:

» Select View » Metrics View and press Enter (see Figure 69 on page 131).

Figure 70 « View - Open Metrics Repository Pop-up

VYiew - Open Metrics Repository
Type the AKR data set information. Then press Enter.

Application Knowledge Repository:

Data set name . . 'USER.TEST.RKR’
Yolume serial . . . _ (required if not cataloged)
Data set password (if password protected)

Fields
These are the View - Open Metrics Repository pop-up fields:

Field Description

Data set name If the TSO ID qualifier is the same as the user ID, enter the library,
type, and program without quotes.

TEST.AKR (pgmname)

If the TSO ID qualifier is different than the user ID, enter the
project, library, type, and program within quotes.

'TSOID.TEST.AKR (pgmname) '

Volume serial Required if the dataset is not cataloged. Enter the volume serial
number. If the dataset is cataloged, this field is optional.

Data set password Required if the dataset is protected. Enter the dataset password.
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Program Metrics View Screen

Use the Program Metrics View screen (see Figure 71) to display the latest metrics
generated for a program.

To display the Program Metrics View screen, follow this step:

P Type the AKR dataset name on the View - Open Metrics Repository pop-up (see
Figure 70 on page 132) and press Enter.

Use this screen to delete or to rename the metrics for a particular program.

Figure 71 « Program Metrics View Screen

File Options Help

Program Metrics View
Command ===> Seroll ===»> CSR

AKFR: USER.TE3T.LER

Sorted On: NAHME Total Metrics: Z

Average = 4712 14 3 34

Cyclomatic Eszential Control

Name Date Time Vo lume Complexity Complexity WVarishle
_ VIADDDMO 09-0CT-2000 10:47:05 5120 i0 5 Z5
_ VIARDEMO 09-0CT-2000 09:38:23 4304 15 1 43

FEEFEFARFRFFRFRFFRFRFFAFHFHHF BOTTOM OF DATL FHAF S aaF A F A kSRR A AR AR FRFRRFHFR

Note:
The Program Metrics View screen contains a shortened action bar.

133



ASG-SmartDoc User’s Guide

Action Bar
These are the actions available on the Program Metrics View screen action bar:

Action Description

File The File pull-down contains the Exit Metrics Display action. This
action displays the View - Open Metrics Repository pop-up. Specify
another AKR here. Press PF3/15 to exit.

Options The Options pull-down deletes, renames, or sorts the program
metrics. The Options pull-down contains these actions:

Delete Metrics After selecting the program metrics name to delete,
use this action to display the
Options - Delete Confirmation pop-up to delete the
metrics. On the Options - Delete Confirmation
pop-up, either enter Y to delete the metrics or N to
cancel the deletion.

Rename After selecting the program metrics to rename, use
this action to display the Options - Rename Metrics
pop-up to rename the metrics. On the
OptionsRename Metrics pop-up, enter the new name
and select the desired option to rename the metrics
only, or to rename the program and the metrics.

Sort Metrics  Use this action to display the Options - Sort Metrics
pop-up to change the order of the metrics listed on
the Program Metrics View screen. On the
Options - Sort Selection pop-up, specify the column
to sort on. Sorting of metrics are in ascending order.

Help The Help pull-down accesses the online help facility. See the online
help and Chapter 9. "Help." on page 147 and Chapter 15, "Help

Facility," on page 225 for more information.

Fields

These are the Program Metrics View screen fields:

Field Description

AKR This field shows the AKR specified on the View - Open Metrics
Repository pop-up (see Figure 70 on page 132) displays in this field.

Sorted On This field shows the column on which the display is sorted. This can
either be the Name field or one of the metric types shown.

Total Metrics This field shows indicates the total number of programs with metrics
in this AKR.
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Field Description

AKR Average

This field shows the average metrics value of all programs in the
AKR for each metrics type.

line command
area

This field shows the line command area, to the left of the Name field,
accepts this line command:

S Enter an S to the left of each program to delete or to rename, then
use the Options pull-down to choose the appropriate action. See
the Action Bar section of Figure 70 on page 132 for more
information.

Name This field shows the programs and metrics that reside in this AKR.

Date This field shows the date the program was analyzed.

Time This field shows the time the program was analyzed.

Volume This field shows the most recent Software Science Volume metric
calculated for the program.

Cyclomatic This field shows the most recent Cyclomatic Complexity metric

Complexity calculated for the program.

Essential This field shows the most recent Essential Complexity metric

Complexity calculated for the program.

Control Variable This field shows the most recent Control Variable metric calculated

for the program.
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Options

This chapter discusses the Options pull-down used to access the pop-ups that customize
the SmartDoc environment and contains these sections:

Topic Page

Options Pull-down 137
Options - Product Parameters Pop-up 139
Options - Log File Definition Pop-up 140
Options - PF Key Definition Pop-up 142

Options Pull-down

Use the Options pull-down (see Figure 72 on page 138) to access the pop-ups used to
customize the SmartDoc environment. Customizing the SmartDoc environment includes
defining and processing the Log file, and determining the values of the PF keys.

To display the Options pull down, follow this step:

» Select Options on the action bar and press Enter.

Note:

The Options pull-down contains different actions on the Program Metrics Display screen.
See Figure 71 on page 133 for more information.
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Figure 72 » Options Pull-down

File View Options Help
— 1. Product Parameters... mentation
Command === 2. Log file...
3. PF keys...
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Actions

These are the Options pull-down actions:

Action Description

1. Product Parameters This action displays the Options - Product Parameters pop-up
(see Figure 73 on page 139) that controls the online operation
of SmartDoc. This includes whether an alarm sounds when an

error message displays, and defines the Log file.

2. Log file This action displays the Options - Log File Definition pop-up
(see Figure 74 on page 140) that processes the Log file. Use this
file for system message logging and error handling.

3. PF keys This action displays the Options - PF Key Definition pop-up

(see Figure 75 on page 142) that displays or that changes the PF
keys used with SmartDoc.
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Options - Product Parameters Pop-up

Fields

Use the Options - Product Parameters pop-up (see Figure 73) to set parameters that affect
the online operation of SmartDoc, and to allocate the SmartDoc Log file.

To display the Options - Product Parameters pop-up, follow this step:

» Select Options » Product Parameters and press Enter.
Or
Enter the PARMDEF command on any screen and press Enter.

Figure 73 » Options - Product Parameters Pop-up

Options - Product Parameters

Enter parameter information and press PF3/15 [(END) to process
changes and exit.

Atarm . . . . . . NO (Yes/No)

Log File:

Generic Unit . . . SYSDA (Generic group name or unit address)
Volume Serial . . (Blank for authorized default volume)

These are the Options - Product Parameters pop-up fields:

Field Description

Alarm Required. This field controls the audible alarm on the terminal. If
YES, the alarm sounds when displaying an error message. [f NO, the
alarm does not sound. The default is YES.

LOG FILE Generic Unit Required. Enter the device type for the Log file
allocated upon entry into SmartDoc. The Log file
is used for error messages and log commands.
Specify file characteristics on the Options - Log
File Definition pop-up (see Figure 74 on page
140).

Volume Serial ~ Optional. Enter the volume serial number for the
Log file.
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Options - Log File Definition Pop-up

Options

140

» Select Options » Log file and press Enter.

Or

Use the Options - Log File Definition pop-up (see Figure 74) to set values for allocating,
formatting, and processing the SmartDoc Log dataset. SmartDoc uses this file for error
messages and log commands.

To display the Options - Log File Definition pop-up, follow this step:

Enter the PRINTLOG command on any screen and press Enter.

Figure 74 » Options - Log File Definition Pop-up

Options - Log Definition

Command ===> _

1 - Process log file 2 - Customized data set name
Options Log

Process option . . . . . . K

Primary tracks P

Secondary tracks L. 2

Lines per page . . . . . . 56

Sysout class . . . . . . . *

Process options: PK [print/keep), PD (print/delete), K,

Job statement information
//USER JOB (ACCOUNT]) , NAME,
1 MSGCLASS=A

1% INSERT '/xROUTE PRINT NODE.USER' HERE IF NEEDED.

1%

data, if required.

These are the Options - Log File Definition pop-up options:

Option Description

1 - Process log file Either verify or change the Options, then select 1 to print and/or

de-allocate the Log file. A new file is allocated to collect additional
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Option Description

If either the PK or PD Process option is specified, you must enter
Job statement information prior to selecting this option.

It is not necessary to exit SmartDoc to print the Log file.

2 -Customized data Displays the Options - Log Customization pop-up which enables

set name

you to specify a dataset name where the Log file will be saved. By
default, these files are allocated as:

USERID.yyyxxxxx.VIALOG

where:

yyy is the product ID.

xxxxx 18 a sequential number from 000001 to 99999.

Fields

These are the Options - Log File Definition pop-up fields:

Field Description

Process option

Required. Enter one of the listed processing options. The default is
PD.

Primary tracks Required. Enter the number of primary tracks to allocate. A size
change does not take effect until the next allocation occurs. The
default is 1.

Secondary tracks Required. Enter the number of secondary tracks to allocate. A size

change does not take effect until the next allocation occurs. The
default is 1.

Lines per page

Required. Enter the number of print lines per page. Typical
maximum values are 60 for six lines per inch and 80 for eight lines
per inch. The default is 56.

Sysout class

Required. Enter the SYSOUT class value. The default is asterisk (*)
which sends the SYSOUT to the destination specified in the
MSGCLASS parameter on the JOB statement.

Process options

This field lists the available options for the Log file:
PK Print and keep

PD Print and delete

K  Keep without printing

D  Delete without printing
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Field Description

LOG FILE IS This message displays when the Log file has been properly allocated.
ALLOCATED If the message does not appear, check the assignments on the
Options - Product Parameters pop-up (see Figure 73 on page 139).

Job statement Enter the appropriate JOB statement information for your
information installation. These JCL statements are required if either the PK or PD
Process option is specified.

Options - PF Key Definition Pop-up

Use the Options - PF Key Definition pop-up (see Figure 75) to display and/or redefine PF
key values.

To display the Options - PF Key Definition pop-up

1 Select Options » PF keys and press Enter.

2 Enter the KEYS command on any screen and press Enter. PF keys 1 through 12
display initially. A similar screen exists for PF keys 13 through 24. Press Enter to
display.

Figure 75 « Options - PF Key Definition Pop-up

File View Options Help
Options - PF Key (01-12) Definition
Command ===>

Press Enter to process changes and/or to display alternate keys.
Press PF3/15 [(END) to exit.

Number of PF keys: 24 Terminal type: 3278

PFO1 HELP
PFO2 SPLIT
PFO3 END
PFG4 RETURN
PFO5 RFIND
PFO& RCHANGE
PFO7 UP
PFO8 DOWN
PFG9 SWAP
PF10 LEFT
PF11 RIGHT
PF12 CURSOR
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Fields
These are the Options - PF Key Definition pop-up fields:

Field Description

Number of PF This field shows the number of supported PF keys.
keys

Terminal type The number in this field indicates the type of terminal being used.
SmartDoc supports these 3270 type terminals:

Model 2 (24 lines x 80 columns)
Model 3 (27 lines x 80 columns)
Model 4 (43 lines x 80 columns)
Model 5 (27 lines x 133 columns)

PF1 - PF12 The value assigned to PF keys 1 through 12. You can assign any
command or any data value to a PF key.

PF13 - PF24 The value assigned to PF keys 13 through 24.
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Help

This chapter discusses the Help pull-down used to access the Online Help facility and
contains these sections:

Topic Page

Help Pull-down 147
Help - Specific ASG-ESW Command Pop-up 149
Help - Specific ASG-ESW Message Number Pop-up 150
Help - About Pop-up 151

Help Pull-down
Use the Help pull-down (see Figure 76) to access the Online Help facility.
To display the Help pull-down, follow this step:

» Select Help on the action bar and press Enter.

Figure 76 « Help Pull-down

File View Options Help

__ 1. Current screen n
Command ===> 2. Current message
3. All reports
Hodokk ok 4. All commands
Kk AKKE K 5. Specific command. ..
KKK HK 6. Specific message. .. HHKAHK
HAOKHK K 7. Common abends AR K
AR K KKK K K 8. Table of contents... ARk ok Ak ok ok
KRR KKK EK K 9. Index... KAk kokk kKKK K
HOKRK KK 10. Action bar... HEAK KK
AR KK 11. About... KA KK
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Actions

148

These are the Help pull-down actions:

Action Description

1. Current screen This action displays help for the screen or the pop-up currently
displayed.

2. Current message This action displays help for the message currently displayed.

3. All reports This action displays a complete list of all SmartDoc reports, where
information about a specific report is displayed by selecting the
appropriate number.

4. All commands This action displays a complete list of all SmartDoc primary
commands, where information about a specific command is
displayed by selecting the appropriate number.

5. Specific This action displays the Help - Specific ASG-ESW Command
command pop-up (see Figure 77 on page 149) used to obtain help about a
specific SmartDoc primary command.

6. Specific message This action displays the Help - Specific ASG-ESW Message
Number pop-up (see Figure 78 on page 150) used to obtain help
about a specific message number.

7. Common abends This action displays the Abends screen, where information about
a specific abend is displayed by selecting the appropriate number.
Select topic 2 on this screen to display the ASG-ESW Abend
Codes screen, which lists all the ESW user abends and their
explanations.

8. Table of contents This action displays the online help table of contents, listing
general information about SmartDoc. See Chapter 15, "Help
Facility," on page 225 for more information and an example of the
online help table of contents.

9. Index This action displays the first online help index screen. See Chapter
15, "Help Facility." on page 225 for more information and an
example of the online help index.

10. Action bar This action displays the Help Tutorial for the SmartDoc action
bar.
11. About This action displays the Help - About pop-up (see Figure 79 on

page 151) that lists information about the currently installed levels
of SmartDoc and Center.
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Usage Notes

See "Screen Help" on page 227 for more information about the Online Help Facility.

Help - Specific ASG-ESW Command Pop-up

Use the Help - Specific ASG-ESW Command pop-up (see Figure 77) to obtain help
about a specific SmartDoc primary command.

To display the Help - Specific ASG-ESW Command pop-up, follow this step:

» Select Help P Specific command and press Enter.

Figure 77 » Help - Specific ASG-ESW Command Pop-up

File View Options Help

ASG Help - Specific ASG Command
Command ===>
To display a message that describes an ASG
HOKK A AR HOK command, type the command below. Then press
ok ok ok 2k ok ok ok KoK Enter.
AR K
kK ok Command . . . .
0K KK K K K KOK KK K KOK
Aok dokok skok ok ok ok ok okok To display additional command information, enter
HEAKE * the HELP command (PF1/13) from the screen that
Aok A K Aok displays the command message.
Kok Kk Sk kok
Aok koK ok koK

Copyright Allen Systems Group, Inc., an unpublished work.
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Fields

Command. Required. Enter a SmartDoc primary command. The Help Tutorial for that
command displays. See Chapter 15, "Help Facility," on page 225 for more information.
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Help - Specific ASG-ESW Message Number Pop-up

Use the Help - Specific ASG-ESW Message Number pop-up (see Figure 78) to display
help for a specific ESW message.

To display the Help - Specific ASG-ESW Message Number pop-up, follow this step:

» Select Help » Specific message and press Enter.

Figure 78 « Help - Specific ASG-ESW Message Number Pop-up

File View Options Help

ASG Help - Specific ASG Message Number
Command ===>
To display the description of a message, tupe
HHOKAR R AR K the message number below. Then press Enter.
KO OKOK K
Aok Ak Message . . . .
L2 2 2 2
WK K K W AKOK K AR KOK HOKK KK HKK
AN A RKOK HOK 3 HOK HOHOKOK K WAOK

Ak Kk
AHHK K
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Fields

Message. Required. Enter a ESW message number. The Help Explanation and Action
screen for that message displays. See Chapter 15, "Help Facility," on page 225 for more
information on the Help Explanation and Action screen.
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Fields

9 Help

Use the Help - About Pop-up (see Figure 79) to display information about the
currently-installed releases of SmartDoc and Center.

To display the Help -

About Pop-up, follow this step:

» Select Help » About and press Enter.

Figure 79 » Help - About Pop-up

File View Options

Help

Command ===>

AR K
3K koK ok ok ok koK ok
Aok okt ok ok ook ok
koK ok
Hdcokok ok
Hok koK ok
Fodokokok

Help - About

The following is release information for this ASG

product.

Product name . . . . . . . : ASG-SMARTDOC
Release number . . . . . : 6.0
Maintenance level . . . . : 002

ASG-CENTER release number : 6.0
Maintenance level . . . . : 002

Operating system . . . . . : 0S(390)

Copyright Allel
A proprietary product
Visit the ASG

n Systems Group, Inc., an unpublished work.
of ASG, Inc. Use restricted to authorized licensees.
Support Web Site at www.asg.com

These are the Help - About pop-up fields:

Field Description

Product name

This field shows the name SmartDoc or the name of the ESW
product you are currently running.

Release number

This field shows the currently installed release number of
SmartDoc.

Maintenance level

This field shows the currently installed SmartDoc level
number.

ASG-Center release
number

This field shows the currently installed release number of
Center.

Center maintenance
level

This field shows the currently installed Center level number.

Operating system

This field shows the operating system you are running.
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Note:
The ASG Service Desk requests this information when you contact them for assistance.
This information can also be displayed by entering the PRODLVL command on any

screen.
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This chapter discusses the SmartDoc generated metrics used in the management of the
program maintenance life cycle and contains these sections:

Topic Page

Introduction to Metrics 153
Storing Program Metrics 154
Renaming or Deleting Metrics When ISPF is not Installed 155

Introduction to Metrics

Metrics gives you information about the complexity and quality of a program that helps
you manage the program maintenance life cycle. Metrics are best used when you are
comparing programs of a similar nature. For example, you should not compare a batch
program that writes reports with a CICS accounts payable program.

Listed below is a sample procedure for using SmartDoc metrics to manage the
maintenance life cycle of a program.

To use SmartDoc metrics to manage the maintenance life cycle of a program
1 Use SmartDoc to analyze each program.

2  From the Program Metrics View pop-up (see Figure 71 on page 133), sort the display
on each of the metric types, and print the results.

3 Group the programs by purpose and calculate an average for each metrics group, or
use the average shown on the Program Metrics View pop-up.

4  Calculate a standard deviation for each metric in the group (percent of average). For
additional information, see Chapter 4, "Techniques." on page 23.
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5  Calculate the number of standard deviations from the average for each metric on
each program. For additional information, see Chapter 4, "Techniques," on page 23.

6  Review programs with more than one standard deviation above average for the
Software Science Volume metric for re-engineering into smaller, independently
called programs.

7  Programs that have more above average Cyclomatic Complexity and Control
Variable standard deviations than their Software Science Volume values are
particularly complex for their size. Consider re-engineering or restructuring these
programs, as they can be extremely difficult to maintain and enhance.

When you analyze a new program (metrics calculated), compare its metric values against
existing programs. Use this information to assess the long term maintenance resources
required to maintain the new program.

Storing Program Metrics

154

The AKR stores software metrics information as a separate member (i.e., stores it
separately from the actual program). The metrics information remains intact if the
program is deleted from the AKR. When you use the AKR Utilities to rename a program
the corresponding metrics member is not renamed. To rename or to delete either a
program or metrics, use the Program Metrics View pop-up.

Unlimited versions of metric data are retained for each program. However, due to page
size limitations, only the twenty most recent versions are shown on the metrics reports.
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Renaming or Deleting Metrics When ISPF is Not Installed

SmartDoc provides you with options for either renaming or deleting metrics when ISPF is
not installed. Enter these options in the DPARM parameter of the VIASANJC JCL. Use
the DPARM parameter to specify all SmartDoc reporting options when ISPF is
unavailable.

To rename metrics for a program, use the RENAME(pgm) option along with the
PGM=pgmmnm option, where pgm is the new name for the metrics and pgmnm is the name
of the metrics in the AKR to be renamed. Only the metrics are renamed when you use the
RENAME(pgm) option. To rename the program, use the VIASAKRU JCL.

To delete metrics for a program, use the DELMET option along with the PGM=pgmnm
option, where pgmnm is the name of the metrics in the AKR being deleted. The program
itself is not deleted when you use the DELMET option.

Note:

When you use the RENAME or the DELMET options, use only the SmartDoc report
generation (SDR) feature to execute SmartDoc. RENAME and DELMET prevent
SmartDoc from generating reports and cannot be used if reports are to be generated.
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Analyze

This chapter discusses the analyze process used by SmartDoc and contains these sections:

Topic Page

Overview 157
Analyzing a COBOL Program 158
The Analyze Process lel
Analyze Using ISPF 162
Analyze Using ISPF/PDF Edit 163
Submitting an Analyze Job When ISPF is not Installed 168
Automatic JCL Modifications 169
Analyze Summary Report 172
Analyze Options 175

Overview

Note:
A program must be analyzed before ESW products can provide information about it.

The analyze process gathers information about the program, such as program
relationships, logic, data, and execution paths. The AKR stores this information and
makes it available to ESW products in online and batch environments.
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Analyzing a COBOL Program
The analyze process is similar to a COBOL compile. The process has these three primary
inputs:
. Source COBOL program (including copy books)
. JCL used to compile and link the COBOL program

. Options and features for tailoring the analyze steps

Each input item is described in the next sections.
Analyze Input Descriptions

COBOL Source Program

Like the compiler, the analyze process requires basic program standards. Basic program
standards include:

. The COBOL language as specified in the IBM OS/VS COBOL, COBOL II, and
COBOL/370 Language Reference guides is accepted by the analyze job. The
analyze job correctly processes any program compiled without either warnings or
errors by the IBM OS/VS COBOL or the COBOL II compilers.

. OS/VS COBOL programs that receive conditional (C), error (E), or disaster (D)
messages from the IBM compiler cannot be successfully analyzed.

. COBOL II and COBOL/370 programs that receive error (E), severe (S), or
unrecoverable (U) messages from the IBM compiler cannot be successfully
analyzed.
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The program analyzer resource estimates for processing various sizes of COBOL
programs are shown below.

The information in these tables resulted from the running of Analyze under this criteria:

Version - Center R5.0

CPU Type - 3090-600 running MVS/ESA
Disk Type - 3390

Analyze Parms - BUFMAXKB=4096 KB
Compiler Parms - BUF=256 KB, SIZ=1024

SmartDoc Short Analysis Resource Estimates

Virtual XA Memory CPU Time VIAUT2
Source Lines Memory Size Size MM:SS AKR Blocks Cyls
1000 1060 KB 12100 KB 0:04 150 2
2000 1060 KB 12200 KB 0:10 300 3
5000 1060 KB 12500 KB 0:30 750 6
10000 1060 KB 12800 KB 1:00 1500 12
20000 1060 KB 140000 KB 2:00 3000 24
50000 1060 KB 16000KB 5:00 6000 50

SmartDoc Extended Analysis Resource Estimates

Virtual XA Memory CPU Time VIAUT2

Source Lines Memory Size Size MM:SS AKR Blocks Cyls
1000 256 KB 12100 KB 0:03 250 2
2000 256 KB 12800 KB 0:15 600 5
5000 256 KB 16000 KB 1:00 2000 15
10000 256 KB 20000 KB 5:00 5000 40
20000 256 KB 28000 KB 15:00 10000 80

50000 4096 KB 48000 KB 60:00 30000 240
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Compile/Link JCL

The compile/link JCL is the complete JCL used to compile the program. Specifically, the
JCL should contain steps to accomplish these actions:

. Fetch the source from the source manager (such as Librarian or Panvalet)
. Execute the preprocessors
. Invoke the compiler with the appropriate options and COPY libraries

. Invoke the linkage editor if desired

Analyze Options and Features

160

Use these analyze features to indicate the type of analysis performed:

Analysis Features

Encore analysis This analysis provides the information required for code
extraction and execution flow capabilities

SmartTest analysis This analysis provides the testing and debugging
information required by SmartTest

Extended SmartTest analysis This analysis provides comprehensive program
analyzing capabilities in addition to the testing and
debugging capabilities of a SmartTest analysis

Insight analysis This analysis provides logic and execution flow
capabilities

SmartDoc analysis This analysis provides the information required for
SmartDoc reports

Extended SmartDoc analysis This analysis provides data flow analysis.

Default options for the analyze process are established at installation time. When you
submit the analyze job, specify the options to be overridden.
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The Analyze Process

The analyze process consists of setting up and executing a batch job. The method you use
depends on the environment where the analyze process is invoked, but also may depend

on the access method containing the compile/link JCL. These are the four methods used

to invoke the analyze process:

Method Description

Analyze Option or To display the Analyze Submit pop-up, Select the File »
Command Analyze.
Or
Enter the ANALYZE command from any screen and press
Enter.
Enter the required input and output information, then submit
the job.
ISPF From any ISPF screen, execute the VIASUBDS CLIST.

This CLIST is executed by typing:
TSO VIASUBDS dsn parms

where:

dsnis a PDS member or a sequential dataset containing the
compile JCL

parms represents any of the available execution parameters
described in the VIASUBDS and VIASUB Parameters table
contained in "Analyze Using ISPF/PDF Edit" on page 163 .

ISPF/PDF Edit Execute the VIASUB PDS edit macro. This edit macro is
executed by typing this syntax:

VIASUB parms

where parms represents any of the available execution
parameters described in the VIASUBDS and VIASUB
Parameters table contained in "Analyze Using ISPF/PDF
Edit" on page 163 .

VIASANIJC JCL Execute the VIASANJC JCL to convert the compile and link
JCL, then execute the converted JCL to analyze the program.
This method is used when ISPF is not installed.
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The methods for executing an analyze job and when to use each are listed in this table:

Compile JCL is From Method for Executing Analyze Job

PDS or Sequential dataset Analyze Submit Screen, VIASUBDS CLIST,
VIASUB edit macro, or VIASANIJC JCL

Librarian, Panvalet, or other user VIASUB edit macro
source manager when editing the JCL

with ISPF/PDF

Screen-driven submit facility that VIASUBDS CLIST

generates JCL

Analyze Using ISPF

Use the VIASUBDS CLIST to submit the analyze job from any ISPF screen. This is the
syntax for VIASUBDS:

TSO VIASUBDS input.jcl.dsn parms
where:

input.jcl.dsn is the dataset containing the compile/link JCL. This dataset
must be a sequential dataset or a member of a PDS.

parms is one or more parameters that control the operation of VIASUBDS.
Typically, the PANEL parameter is entered to display the Analyze Submit
Parameters screen for entry of any necessary parameters. The parameters are saved
in the ISPF profile and used as defaults for the next analyze submission. A list of
these parameters, with the default parameters underlined, is found in the
VIASUBDS and VIASUB Parameters table contained in "Analyze Using
ISPF/PDF Edit" on page 163 .

Note:
Using the VIASUBDS CLIST requires the ESW CLIST library to be available through
the standard SYSPROC allocations.
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Analyze Using ISPF/PDF Edit

Use the VIASUB edit macro to submit the analyze job from the ISPF/PDF Edit screen.
This is the syntax for VIASUB:

VIASUB parms

Where parms is one or more parameters that control the operation of VIASUB.
Typically, you use the PANEL parameter to display the Analyze Submit Parameters
screen in order to enter necessary parameters. The ISPF profile saves the parameters and
uses them as defaults for the next analyze submission.

Note:

Using the VIASUB edit macro requires the ESW CLIST library to be available through
the standard SYSPROC allocations.

These are the VIASUB parameters:

Parameter Description

AKR (xxxxx) Indicates the AKR where the results of the analyze job are
placed. The specified name must conform to the standard TSO
dataset naming conventions. If the name requires quotes, use
triple quotes. For example:

AKR (’’’'ASG, VIACENxx.AKR''')

AOPT(xxxxx) Specifies options supplied to the analyze job. The COBOL II
option is automatically added if the compiler specified in the
input JCL is COBOL II. If you specify more than one analyze
option, they should be separated by commas and enclosed in
single quotes. For example:

AOPT (’XMEM, RECUR, SUBSYS=D239').

See "Analyze Options" on page 175 for information on each
analyze option.

CMPL CMPL indicates a COBOL compile and an analysis is executed

NOCMPL by the new JCL. NOCMPL indicates the new JCL is to bypass
the compile step and only execute the analyze job. When
NOCMPL is specified, a return code of 1000 (decimal) greater
than the analyze return code is produced. This bypasses
subsequent job steps (e.g., a link edit) based on a successful
compilation. NOCMPL cannot be specified if a SmartTest
analysis is being executed.
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Parameter Description

DSCHK DSCHK indicates datasets needed by the resulting JCL are

NODSCHK verified. Specifically, the AKR and the load library containing
VIASMNTR are checked. When NODSCHK is specified, the
AKR and the load library need not exist at the time the VIASUB
or the VIASUBDS is executed. NODSCHK is useful when the
JCL is being prepared for submission on another system, or for
delayed execution when an AKR does not yet exist. Note that
the cataloged procedure libraries must exist and be accessible to
VIASUBDS or to VIASUB.

EDIT EDIT specifies that the resulting JCL is not submitted for batch
processing. The PDF editor is invoked for the resulting JCL.
Make the desired changes and then enter the SUBMIT
command to submit the JCL. EDIT must be entered each time it
is needed. Note that the edits made to the JCL are not saved. The
CREATE command must be used to save the modified JCL
elsewhere. The EDIT option is ignored if the Analyze Submit
Parameters screen displays. In this case, the E command must be
entered to edit the JCL.

INS INS specifies that an Insight analysis is performed.
NOINS
OUTPUT (xxxxx) Specifies the resulting JCL is not submitted for batch

processing. The JCL is written to the specified dataset. The
specified name must conform to the standard TSO dataset
naming conventions. A dataset is created if it does not already
exist. OUTPUT must be entered each time it is needed.

PANEL PANEL indicates the Analyze Submit Parameters screen is

NOPANEL displayed for analyze job parameter entry. The Analyze Submit
Parameters screen displays even if a valid AKR name is
specified as a parameter, or is obtained from the ISPF profile
when PANEL is specified.

PGM (xxxxx) Specifies a name when storing the program in the AKR. This
name overrides the program name in the PROGRAM-ID
paragraph.

PROCONLY Indicates the JCL contains only a cataloged procedure rather

than a complete job. PROCONLY suppresses the generation of
the VAIAN DD statement. PROCONLY must be entered each
time it is needed.

REUS REUS specifies that when you use SmartTest to test a program,

NOREUS the program is dynamically loaded and tested with RUN
NOMONITOR.

ENS ENS specifies that a Encore analysis is done.

NOENS
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Parameter Description

SD SD specifies that a SmartDoc analysis is done.

NOSD

SDR SDR specifies that SmartDoc reports are done.

NOSDR

SDX SDX specifies that a SmartDoc Extended analysis is done.
NOSDX

ST ST specifies that a SmartTest analysis is done.

NOST

STX STX specifies that an Extended SmartTest analysis is done.
NOSTX When the INS and ST parameters are specified, an Extended

SmartTest analysis is automatically done.

Analyze Submit Parameters Screen

Figure 80 shows the Analyze Submit Parameters screen. This screen displays when you
specify the PANEL parameter while executing either VIASUBDS or VIASUB, or when
you use the NOPANEL option and SmartDoc detects an error condition.

Figure 80  Analyze Submit Parameters Screen

ASG-ESW - Prepare Program
Command ===>

E - Edit JCL S - Submit JCL D - Doc Options

Compile and link JCL (PDS or sequential):
Data set name 'USER.TEST.CNTL (MEMBER)'

Analyze features [Y/N)
Understand: N Test: N Extended Analysis: N Document: N
Re-engineer: Y

AKR data set name 'USER.TEST.AKR’

AKR program name (if overriding PROGRAM-ID)

Analyze options

Compile? (¥/N) . . . . . . . .. N (Y if needed by features)
Link load module reusable? (Y/N) N (Test only)
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Options

Fields

166

These are the Analyze Submit Parameters screen options:

Options Description

E - Edit JICL

Enter E to review or to change the compile/analyze JCL, if
necessary. Select this option to use the rules outlined in "Automatic
JCL Modifications" on page 169 to generate the JCL to be edited.

The generated JCL displays on the Edit screen.

When editing is complete, the ISPF SUBMIT command must be
entered to submit the edited JCL for execution. Optionally, use the
ISPF CREATE command to save the edited JCL in a partitioned
dataset. Otherwise, any changes made at this time are not saved.

S - Submit JCL

Enter S to submit the JCL to compile/analyze the specified program.
The JCL submitted is generated from the JCL specified when the
VIASUBDS CLIST or the VIASUB edit macro was invoked,
applying the rules outlined in "Automatic JCI. Modifications" on

page 169 ..

D - SmartDoc
Options

This field displays only if SmartDoc is installed. Enter D to display
the File - SmartDoc Report Options pop-up (see Figure 61 on page
116) used to request an Extended SmartDoc analysis and to specify
what reports (if any) are generated.

These are the Analyze Submit Parameters screen fields:

Field Description

Analyze features

Understand

Test

This field displays only if Insight is installed.
This type of analysis provides the logic and
program execution flow capabilities of Insight.
If Insight is the only product installed, this field
contains YES and cannot be changed. The
default is Y.

This field displays only if SmartTest is installed.
Y indicates that a SmartTest compile/analysis is
performed. This type of analysis provides the
testing and debugging information required by
SmartTest. If SmartTest is the only product
installed, this field contains YES and cannot be
changed. The default is Y.
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Field Description

Extended Analysis This field displays only if SmartTest is installed.
This type of analysis provides comprehensive
program analyzing capabilities in addition to the
testing and debugging capabilities of SmartTest.
The default is Y.

An Extended SmartDoc analysis is specified on
the SmartDoc Options screen.

Document This field displays only if SmartDoc is installed.
This type of analysis provides the report
information generated by SmartDoc. If
SmartDoc is the only product installed, this field
contains YES and cannot be changed. The
default is Y.

Re-engineer YES specifies that an Encore compile/analysis is
performed. This type of analysis provides the
logic and program execution flow capabilities of
Encore. If Encore is the only product installed,
this field contains YES and cannot be changed.
The default is N.

AKR dataset The AKR that will contain the information for the analyzed program.
name

AKR program This field specifies an alias name used by the analyze job to save its
name results in the AKR. If you don’t enter a value in this field, the results

of the analyze job save in the AKR with the same name as the
PROGRAM-ID statement name in the COBOL source.

This field is only used for the AKR program name and does not
change the COBOL program name in the source.

Analyze Options  Use this field to specify the analyze options you want to override.
Default options for the analyze job are established at installation
time. Analyze options that can be entered in this field are described
in "Analyze Options" on page 175 .

Compile? A program does not need to be compiled if Insight, Encore, or
SmartDoc are the only features specified. To suppress the compile
step, enter N in this field. This field is forced to a value of Y if
SmartTest and/or Extended analysis is selected.

Link loadmodule Use this field to test a program under SmartTest that is dynamically

reusable? loaded if it is tested. It is necessary to mark the load module as
reusable so that the Breakpoints are retained across calls. The default
isY.

167



ASG-SmartDoc User’s Guide

Submitting an Analyze Job When ISPF is not Installed

When ISPF is not installed, you cannot use the SmartDoc online component (Analyze
Submit screen), the VIASUB edit macro, or the VIASUBDS CLIST to submit analyze
jobs. In this case, either manually create JCL to analyze a program, or use the
VIASANIJC JCL provided with SmartDoc to convert existing compile and link JCL.

VIASANIJC accepts a compile and link JCL dataset (PDS or sequential) as input. With
the exception of OUTPUT, all allowed parameters are listed in the VIASUBDS and
VIASUB Parameters table contained in "Analyze Using ISPF/PDF Edit" on page 163 .

VIASANIJC creates JCL in either a separate PDS or sequential dataset to execute these
actions:

. Compile

. Link edit

. Analyze

. Symbol (processing performed by the ESW monitor)
. SmartDoc

Specify these additional parameters in the VIAIN DD statement in the converted JCL, if

required:
INS Insight analysis
ST SmartTest analysis
STX SmartTest Extended analysis
SD SmartDoc analysis
SDX SmartDoc Extended analysis
SDR SmartDoc reports
ENS Encore
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Parameter Description

DPARM SmartDoc

report options. To generate reports without an analysis,

enter the PGM=name option in the DPARM parameter to indicate
the program use.

SYSPRINT Create a separate compiler output file for use by
a post-processor.

VIADCOMP Create the SmartDoc intermediate compiler
output file if the CMPOUT SmartDoc option is
used.

CMPL COBOL Compile The automatic JCL modifications described in

"Automatic JCL Modifications" on page 169 are
made when you use VIASANJC to convert
existing compile and link JCL.

Automatic JCL Modification

S

The analysis process automatically modifies the JCL based on the specified parameters
and analyze options. If problems arise, use this procedure as a checklist to manually
perform the analyze process until the problem is resolved. Make changes to either the

JCL or the compile procedure,

or copy the compile procedure.

To manually perform the analyze process

1 Replace the PGM= parameter in these compile step(s):

PGM= parameter

PGM=IKFCBLOO
PGM=IGYCRCTL
PGM=CPXUPTSM
PGM=CAOTSMON

2 Add DD statements to th

//VIASDTOC DD
//VIASDRPT DD
//VIALOG DD
//VIAMRPT DD
//VIAPRINT DD
//VIAAKR DD

Replace with:

PGM=VIACOBVS
PGM=VIACOBII
PGM=VIAOPT3

PGM=VIAOPTII

e compile step(s) for these ESW datasets:

SYSOUT=*
SYSOUT=*
SYSOUT=*
SYSOUT=*
SYSOUT=*
DSN=[specified AKR name],DISP=SHR

3 Increase the SPACE= specification for the SYSUT1 DD to a minimum of

SPACE=(CYL, (5,5))

4  TIfthe SYSIN DD statement contains FREE=CTLOSE, change it to FREE=END.
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To ensure the ESW load libraries are available, either add a /STEPLIB DD
statement to specify the ESW load libraries, or concatenate the libraries to an
existing STEPLIB DD.

Ensure that the JOB and the modified STEP EXEC statements have a minimum of
REGION=4096 KB.

Add a VIAIN DD statement to designate the features and options used during
analysis. This is the format:

//VIAIN DD *
* ANALYZE FEATURES:

INS, ST, STX, SD, SDX, SDR, RNS
/*

To do this step manually, modify the COBOL parameter string to include the
appropriate ESW parameter. For example:

VPARM= (vopt,vopt,vopt...)

Where vopt can be any of these parameters:

Parameter Description

INS Insight only analysis (no COBOL compile)

ST SmartTest only analysis (no Extended analysis)
STX SmartTest Extended analysis

SD SmartDoc analysis

SDX Extended SmartDoc analysis

SDR SmartDoc report generation

ENS Encore analysis (no COBOL compile)

[analyze parms] Valid analyze parameters (using the standard analyze options)

CMPL COBOL compile (forces the JCL to execute a COBOL
compile and an analysis)

NOCMPL Suppress the COBOL compile (JCL bypasses the compile and
executes only an analyze job)

(NO)SYSPRINT  Create separate compiler output file
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(NO)VIADCOMP Create SmartDoc intermediate compiler output file. The

intermediate compiler output file is used to produce the
SmartDoc Compiler Output

DPARM

SmartDoc run-time parameters

If no ESW feature is specified (i.e., INS, ST, STX, SD, SDX,
SDR, or RNS), all ESW processing is suppressed. This means
the procedure executes a compile as it did before

Figure 81 is an example of compile JCL as it might appear in a dataset at your site.

Figure 81 « Compile/Analyze JCL Before Modifications

S A3G JOBE  (ASG), "PANVALET COMPILES
//*ROUTE PRINT DEST

i PANVALET EXTRACT

I

/ / PANEXT EXEC PGM=PLN#1,REGICHN=Z56K

//PANDD1 DD DEN=A5G.COBOL.PANLIE, DISP=SHR

//PANDDZ DD DEN=£&COBIN, UNIT=SYSDA, SPACE=(CYL, (1,1)),

Iy DISP= (NEW,PASS), DCE= (RECFM=FE, LRECL=580, BLES IZE=3120)
//SYSPRINT DD SYSOUT=+

/4 STSIN oD *

+4+URITE WORK,VIASDDHMO

,u"’*

I

i COBOL COMPILE

I

//COECOMP  EXEC PGM=IKFCELOO, REGION=1024K,COND=(5,LT, PANEXT),

Iy PARM=‘3I1ZE=512K, BUF=126K, LANGLVL {2} , LIE, DYNAM’
//STEPLIE DD DSM=5¥S1.VSCOBOL.COMPILER,DISP=SHR

/4 STSIN DD DEN=£&COEIN, DISP=(CLD,DELETE]

//SYSLIE DD DEN=A3G.COBOL.COPYLIE, DISP=SHR

// SYSLIN DD DEN=g&LINKLIN, UNIT=SYSDA4, SPACE=(CYL, (1,1)),

DISP=(MEW,PASS), DCE= {RECFM=FE, LRECL=80, ELOKSIZE=3120)
//SYSPRINT DD SYSOUT=+, DCE= (RECEM=FEL,LRECL=121,ELESIZE=1573)

//SYSUTL DD UNIT=SY¥SDA, SPACE=(CYL, (1,1)]

//SYSUTZ DD UNIT=SY¥SDA, SPACE=(CYL, (1,1)]

£/ SYSUTS DD UNIT=SY¥SDA, SPACE=(CYL, (1,1)]

/4 STSUT DD UNIT=SY¥SDA, SPACE=(CYL, (1,1)]

// SYSUTS DD UNIT=SY¥SDA, SPACE=(CYL, (1,1)]

I

i LINE EDIT

I

//LINKED EXEC PGM=IEVL, REGION=10Z4K,CCHD=(8, LT, COECOMP]
//SYSLIE DD DEN=SYS1.VSCOBOL.COBLIN, DISP=SHR

J/ 3TSLMOD DD DEN=A3G.EBAR.LOLD,DISP=0LD
f/STSPRINT DD 3YSOUT=*, DCE= (RECFM=FEL,LRECL=121,BLESIZE=1573)

£/ SYSUTL DD UNIT=SY¥SDA, SPACE=(CYL, (1,1)]
// SYSLIN DD DEN=gLINKIN, DISP=(CLD,DELETE]
i oD *

NAME VIASDDMO (R )

,u"’*
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Figure 82 shows how the compile JCL illustrated in Figure 81 on page 171 appears after
you generate the compile/analyze JCL following the rules in this section. Statements you
either added or modified are tagged to the right with ASG NEW and ASG MOD.

Figure 82 « Compile/Analyze JCL After Modifications

// ASG JOE  (ASG),’ PANVALET COMPILE?
/*ROUTE PRINT DEST
ffﬁ************************ﬂ‘ﬂ‘ﬂ‘ﬂ‘****************************** ASG NE'[.]
£ * A3G NEW
/4% THIS JCL HAS BEEN MODIFIED EY THE ASC ANALYZE * A3G NEW
/4% SUEMIT FACILITY, WHICH CONVERTS COMPILE JCL INTO * A3G NEW
/4% COMPILE AND ANALYZE JCL. NEW OR MODIFIED LINES * A3G NEW
/4% CONTAIN ‘ASG¢ IN COLUMNS 74 THROUGH 76 * A3G NEW
£ * A3G NEW
ffﬁ************************ﬂ‘ﬂ‘ﬂ‘ﬂ‘****************************** ASG NE'[.]
£
£
£ PANVALET EXTRACT
£
//PANEXT EXEC PGM=PAN#1,REGION=256K
//PANDD 1 DD DSN=A5G.COBOL. PANLIE,DISP=SHR
//RANDD 2 DD D3M=ssCOEIN, UNIT=3Y5DA, SPACE= (CYL, (1,1)),
i DISP= (NEW, PASS) ,DCE= (REC FM=FE , LRECL=80, ELKSIZE=3120)
//STSPRINT DD SYSOUT=*
F/STSIH oD *
HURITE WORK , ¥IASDDMO
J,n’ﬂ‘
£
£ COEOL COMPILE
£
//COBCOMP EXEC PGM=VIACOEVS ,REGION=1024K,COND=(8,LT, PANEXT) , A3G MOD
i PARM=* $IZE=512K,EUF=126K, LANGLVL(2) ,LIE ,DYNAN’
//STEPLIE DD D3N=5¥31.VSCOBOL. COMPILER,DISP=SHR
i DD D3N=A5G.VIACENS0.LOADLIE,DISP=3HR A3G NEW
F/STSIH DD D3M=ssCOEIN,DISP=( 0LD,DELETE)
//8YSLIE DD D3N=ASG.COBOL. COPYLIE,DISP=5HR
F/STSLIN DD D3M=ssLINKLIN, UNIT=5¥3DA,SPACE= (CYL, (1,1},

DISP= (NEW, PASS) ,DCE= (RECFM=FE , LRECL=80, BLOKS IZE=3120]
7 /STSPRINT DD SYSO0UT=*,DCE= {RECEM=FEA,LRECL=121 ,ELKSIZE=1573]
F/STSUTL DD UNIT=5YSDA,SPACE=(CYL, (5,5)) A3G MOD
JSTSUT2 DD UNIT=5YSDA,SPACE=(CYL, (1,1))
F/STSUTS DD UNIT=5YSDA,SPACE=(CYL, (1,1))
J/STSUT4 DD UNIT=5YSDA,SPACE=(CYL, (1,1))
//SYSUTS DD UNIT=5YSDA,SPACE=(CYL, (1,1))

Analyze Summary Report

The AKR stores the program information from the completed analyze job. The analyze
job also produces a summary report of the run-time statistics and diagnostic messages.
This report varies, depending on whether you specified the SOURCE or the NOSOURCE
option when you submitted the analyze job.

Figure 83 on page 173 and Figure 84 on page 173 show the Analyze Summary report
with the SOURCE option used. The information shown on this summary is described
below.
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Figure 83 « Analyze Summary Report

*STATISTICS*  SOURCE RECOIDS = 466
DIVISION STATEMENTS - 220

+*0PTIONS IN EFFECT*  SIZE = 1048576, BUF = 262144, LINECNT = 54,  SPACE
FLAGW,  SEQ

DATA DIVISION STATEMENTZ = 120 PROCEDURE

*0PTIONS IN EFFECT* S0URCE, DMAP, FMAP, NOCLIST, SUPMAT, NOXREF, NOSKREF,
HNODECE

*0PTIONS IN EFFECT* APOST, NOTRUNC, MNOFLOW, NOTERM, MNONUM, NOEATCH, NOMAME,
COMPILE=0

+*0PTIONS IN EFFECT*  NOTEST, VENE, ZWE, SYST, NOENDJOE, MNOMIGR, NOLVL, DUMP
HOADY
+0PTIONS IN EFFECT*  NOLST, NOFDECK, NOCDECK, LCOLL, L120, NOFDECK, MNOCDECK,
+0PTIONS IN EFFECT*  L12z0, DUMP, NOADYV, NOPEINT, NOCOUNT, NOVESUM, MNOVEREF,
LANGLVL {1}
(B)
ASGLE34I PROGRAM  VIASCOPR STARTED
ASGLELST PROGRAM  VIASCOPR COMPLETED WITH RETURN CODE 0000
ASGLE34I PROGRAM  IKFCELOD STARTED
ASGLELSI PROGRAM  IKFCELOD COMPLETED WITH RETURN CODE 0000
ASGLE34I PROGRAM  VIASSYME STARTED
ASGLELST PROGRAM  VIASSYME COMPLETED WITH RETURN CODE 0000
ASGLE34I PROGRAM  VIASANLZ STARTED
ASGLELST PROGRAM  VIASANLZ COMPLETED WITH RETURN CODE 0000
ASGLE34I PROGRAM  VIADETCH STARTED
ASGLELST PROGRAM  VIADETCH COMPLETED WITH RETURN CODE 0000
ASGLEZEI THE PRODUCT LEVEL FOR ASG-CENTER-0S(XA) RE.0 IS 000.
ASG1435T ASG-CENTER-08(A) R4.0 LVLOOOD - SUMMARY REPORT - PROGRAM=VIASDDMO
ASG1399I OPTIONS IN EFFECT ARE: SOURCE, NODMAP, NOPMAP
ASG13941 SUMMARY OF 08/VS COBOL SYMEOLS EXTRACTED FROM WIASDDMO.

AZG135E5T 33 DATA NAME 3YMBOLZ PROCESSED.
AZG1356T 33 PROCEDURE 3YMEBOLZ PROCESSED.
AZG1357T 131 TOTAL SYMEOLS.

AZG1398T 133 VEFES PROCESSED.

AZG1436IDIACGNOSTICS: 0 TOITAL - O WAFNING, 0 ERROR, O SEVERE, 0 CATASTROPHE
AZDG1437T

()
00001 000100 IDENTIFICATION DIVISION. 00010000
00002 000200 PROGRAM-ID. VIAZDDMO. 00020000
00003 000300 AUTHOR. WRITTEN EY ASG IN LANG LEVEL Z. 00030000
00004  000400% 00040000
00005 000500 ENVIROMMENT DIVISION. 00050000
00006 000600 INPUT-OUTPUT SECTION. 00080000
00007 000700 FILE-COMTROL. 00070000
00008 000800 SELECT INFILEl AS3IGN TO UT-3-INFILEL. 00030000
00005 000200 SELECT INFILEZ AS3IGN TO TUT-3-INFILEZ. 00030000
00010 0Qolood SELECT INFILEZ AS3IGN TO UT-3-INFILEZ. 00100000

1.

LOAD,

*0PTIONS IN EFFECT* NOSTATE, RESIDENT, DYNAM, LIE, MNOSYHNTAX, NOOPTIMZE, MNOSTMDMP

LCOLL1

ASG-CENTER-05{X4) RE. 0 LVLOOO - END» OF SYMEOL EXTRACTION FOR VIASTDMO

Figure 84 « Analyze Summary Report (continued)

()
ASG-CENTER-03(XA) Bx.x LVLOOO
TYYY — HH:MM:SS PAGE 1

D)

LINE ERROR  MESSAGE

AZGO0Z37T 131 SYMEOLS FPROCESZED.

AZCOZ3ET 131 SYMEOLS MATCHED.

AZG0Z40T 133 VERES PROCESZED.
(E)

S0URCE LINES: 466 TOTAL - 10 DATA DIVISION STATEMENTS, 220 PROCEDURE
DIVISION STATEMENTS

(G}

PAPIMETERS PASSED:
(H)

OPTIONS IN EFFECT

NOCOEOLII, LANGLVL (1)

BUFMAX=2000E, FEATURES= (ENCORE), FLAG(W)
LINECNT=£0, NORECUR, NOSEQ, MNOSOURCE, SPACEl, LANGLVLiLl).

(I}

ENTEY POINTS: VIASDDMO
(J)

EXTENAL CALLS: VIASUE
(K}

END OF PROCESSING: DD-MIM-TYYT HH:MM: S8

PROGRAM: VIASDDMO DD -MM-

DIACNOSTICS LINES: 0 TOTAL - - WARINGE, 0O COMDITIOMALS, 0O ERRORE, O DISASTERS
F
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These are the Analyze Summary report fields:

Field Description

(A) A complete listing of the program is produced and shows statement numbers
generated by the analyze job in the first six columns. These numbers are
referenced in diagnostic messages. These notations can also appear on the
source listing:

C  Statement was inserted with a COPY statement.
**  QOriginal source statement number is out of sequence.
I Statement was inserted with an INSERT statement.

(B) This portion of the Analyze Summary is the report from the ESW monitor
facility. The job steps that were executed by the monitor facility are listed
along with the return codes produced.

©) The Center (Analyze) release and product level is shown along with the date
and time the analysis was performed.

(D) LINE and ERROR MESSAGE - This information displays only if error
conditions were encountered. If so, this area lists the line number where the
error occurred and the error message.

(E) DIAGNOSTICS LINES - This field indicates the total number of messages
issued with subtotals for each type.

(F) SOURCE LINES - Indicates the number of source lines in the program. The
number of statements within the DATA DIVISION and PROCEDURE
DIVISION are also shown. Each level number is counted as one statement in
the DATA DIVISION. Each verb is counted as one statement in the
PROCEDURE DIVISION.

(G) PARAMETERS PASSED - This field lists all of the analyze options specified
for this analyze job.

(H) OPTIONS IN EFFECT - This field lists all options in effect, including default
and user-specified options.

) ENTRY POINTS - This field lists the entry points in this program.

Q) EXTERNAL CALLS - This field lists the programs that this program CALLs.

(K) END OF PROCESSING - This field lists the day, month, year, and time the
analyze job completed. This date and time is also reflected in the online AKR
statistics.
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Analyze Options

Use Analyze options to override the default options for the Analyze job that were
established when the ESW products were installed.

The Analyze job uses many of the same options as the IBM OS/VS COBOL and the
COBOL II compilers. These compile-time options are available for you to use to control
the output format and to describe COBOL options.

To override the installation options, enter the desired options on the File - Analyze
Submit pop-up. Separate the options with a comma ().

If you enter an invalid option, it is ignored by the analyze job. If you enter valid option
more than once, the last one is processed.

Options that accept program names as parameters, with the exception of PROGRAM,
accept wildcard characters. The asterisk (*) represents zero or more characters. The
question mark (?) represents a single character. For example:

Parameter Description

DBA* All programs that begin with DBA and end with any number of other
characters
D?A* All programs that begin with D followed by any one character,

followed by A, then followed by any number of other characters

DBA??? All programs that begin with DBA and end with any three characters

The analyze options are summarized in the next sections. Abbreviations are shown in
uppercase (abbreviations comply with compiler standards). The Analyze Summary report
printed at the end of each analyze job lists the actual options in effect, and the options that
were passed to it (the override options).
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Buffers

This is the buffers parameter:

Parameter Description

BUF Use this parameter only as an override. The amount of main storage
allocated to buffers and internal tables is dynamically allocated. Use
BUF if an override is necessary. The minimum BUF value is 20 KB;
the maximum is 20000 KB.

For example:

BUF (nnnnnkK)
BUF=nnnnnK

Where nnnnn is a number from 20 to 20000.

COBOL Level

176

These are the COBOL level parameters:

Parameter Description

COBOL370 This parameter overrides the LANGLVL option and processes the
input program as COBOL/370

COBOLII This parameter overrides the LANGLVL option and processes the
input program as COBOL II

COB2R3 This parameter overrides the LANGLVL option and processes the
input program as COBOL II Release 3.0 or Release 3.1.

NOCOBOLII This parameter overrides the LANGLVL option and processes the
input program as VS COBOL

For example:

COBOL370
COBOLII
COB2R3
NOCOBOLIT

The default is based on the compiler being used and is determined automatically by the
submit process.
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DB2 Load Library

This is the DB2 load library parameter:

Parameter Description

DB2LIB This parameter specifies the load library used to invoke the DB2
pre-processor at your site.

For example:

DB2LIB=XXXXXX.XXXXX .XXXXXX

Where xxxxxx.xxxxx.xxxxxx is the dataset name of the DB2 load library.

DB2 Application Plan

This is the DB2 application plan parameter:

Parameter Description

DB2PLAN This parameter specifies the ESW application plan the VIASBIND
job created at installation time. You can use DB2PLAN to override
the default plan name.

For example:

DB2PLAN=XXXXXXXX

Where xxxxxxxx is the name of the ESW application plan.
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These are the dynamic CALLs parameter:

Parameter Description

DYNCALL Default. Use this parameter to specify whether SmartDoc functions
use the variable name in dynamic calls as the name of the called
program.

NODYNCALL This parameter specifies that dynamic calls are not processed by the
analyze, and information for them is not available to ESW product
functions.

For example:

DYNcall
NODYNcall

The minimum abbreviation is either DYN or NODYN. For example, the analyze process
for this code proceeds differently, depending on whether DYNCALL is specified:

77 MYPROG PIC X (8).
CALL MYPROG USING PARM1, PARMZ2.

In this example, if DYNCALL is in effect, the analyze process assumes that the program
being called is MYPROG, regardless of the data value that MYPROG contains at
run-time. The analyze process looks up the analysis results of MYPROG in the AKR to
determine whether PARM1 and PARM?2 are either used or modified.

If NODYNCALL is in effect for this example, the analyze process assumes that the
program being called could be anything, and treats both PARM1 and PARM?2 as used and
modified on the call statement.

Note:
The DYNCALL option is unrelated to the COBOL compiler option DYNAM.
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Flag Messages

These are the message levels:

Parameter Description

1 Informational
w Warning

E Error

S Severe

0] Unrecoverable

These are the flag parameters:

Parameter Description

FLAG This parameter specifies the types of messages listed for the Analyze
job
FLAGW This parameter indicates all warning and diagnostic messages are

listed. This is the default

FLAGE This parameter indicates diagnostic messages are listed; all other
messages are suppressed

FLAG(x) This parameter indicates all messages of the specified level or above
are listed

For example:

fLAGW
fLAGE
fLAG (x)

Where x is a specified message level. The minimum abbreviations are LAGW, LAGE,
and LAG(x).

Note:
Some informational messages are produced regardless of the flag setting.
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Input

10
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These are the input parameters:

Parameter Description

INPUT This parameter lists the CALLed programs that contain INPUT
statements. When commands that search for INPUT are issued,
statements that CALL these programs are shown in the command
results. The specified programs are in addition to those specified at
installation time.

NOINPUT This parameter overrides the installation default list of CALLed
programs that contain INPUT statements. The specified programs are
deleted from the default list.

For example:

Input(x,x,...x)
Input=x
NOInput(x,x,...X)
NOInput=x

Where x is a program name. The minimum abbreviation is either I or NOI, with at least
one program name. Wildcard characters are allowed in the program name.

These are the 10 parameters:

Parameter Description

10 This parameter lists the CALLed programs that contain INPUT and
OUTPUT statements. When commands that search for INPUT and
OUTPUT are issued, statements that CALL these programs are
shown in the command results. The specified programs are in addition
to those specified at installation time.

NOIO This parameter overrides the installation default list of CALLed
programs that contain INPUTand OUTPUT statements.The specified
programs are deleted from the default list.

For example:
I0(x,x,...x)
I0=x
NOIO

Where x is a program name. Wildcard characters are allowed in the program name.
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Language Level

These are the language level parameters:

Parameter Description

LANGLVL This parameter specifies that the 1968 or 1974 American National
Standard COBOL definitions are used when analyzing source
elements with meanings that have changed.

LANGLVL(1)  This parameter indicates the 1968 standard is used.

LANGLVL(2)  This parameter indicates the 1974 standard (X3.23-1974) is used.

For example:

LANGLVL (1)
LANGLVL (2)

The default is based on the compiler used, and is determined automatically by the submit
process.
Line Count

This is the line count parameter:

Parameter Description

LINECNT This parameter indicates the number of lines printed on each page of
the source listing.

The default 1s 60.

For example:
1ineCNT=nn

Where nn is a number from 01 to 99. The minimum abbreviation is CNT, with a line
count number.
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Main

This is the main parameter:

Parameter Description

MAIN This parameter is used only as an override. If the program is the main
program, use the MAIN option to treat the EXIT program as a
fallthrough.

For example:

1ineCNT=nn
MAIN

The EXIT PROGRAM statements in COBOL programs are treated as GOBACKSs by the
Analyze job, because the program is treated as a CALLed subprogram.

Maximum Number of Errors

This is the maximum number of errors parameter:

Parameter Description

MBRERCNT This parameter specifies the maximum number of analysis errors
allowed for a member during an analyze job. If this number of errors
is exceeded, the analyze job terminates processing for that member.
The number specified must be between 1 and 4000. The default is set
at installation.

For example:

MBRERCNT=nnnn

Where nnnn is a number from 1 to 4000.
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These are the output parameters:

Parameter Description

OUTPUT This parameter lists the CALLed programs that contain OUTPUT
statements. When commands that search for OUTPUT are issued,
statements that CALL these programs are shown in the command
results. The specified programs are in addition to those specified at
installation time.

NOOutput This parameter overrides the installation default list of CALLed
programs that contain OUTPUT statements. The specified programs
are deleted from the default list.

For example:

Output (x,x,...x)
Output=x

NOOutput (x,x,...x)
NOOutput=x

Where x is a program name. The minimum abbreviation is either O or NOO, with at least
one program name. Wildcard characters are allowed in the program name.

This is the program parameter:

Parameter Description

PROGRAM This parameter overrides the name coded in the PROGRAM-ID
statement.

For example:

PROgram (XxXXXXXXXXX)
PGM=XXXXXXXXXX

Where xxxxxxxxxx is a program name up to 10 characters. The minimum abbreviation
is PRO, with a program name.

Analyzed programs are stored in the AKR and identified by the program name coded in
the PROGRAM-ID statement.
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Recursion

Return
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These are the recursion parameters:

Parameter Description

RECUR This parameter specifies whether the recursion report should be
included in the Analyze Summary report. [f RECUR is specified and
recursion is not found, a message displays indicating no recursion was
detected. If RECUR is specified and recursion is found, a message is
issued and the recursive code is printed on the report.

NORECUR Default.

For example:

RECur
NORECur

The minimum abbreviation is either REC or NOREC.

These are the return parameters:

Parameter Description

RETURN This parameter overrides the installation list of the programs or the
entry points that do not return when CALLed. Override the system
defaults by listing the programs or the entry points that are to return
when CALLed.

NORETURN This parameter lists the additional programs or the entry points that
are not to return when CALLed. When any of these programs are
CALLed by the program being analyzed, they are treated as
non-returning CALLs. The specified programs are in addition to the
system defaults for programs that do not return when CALLed.

For example:

RETurn(x,x,...x)
RETurn=x

NORETurn (x,x,...x)
NORETurn=x

Where x is a program name. The minimum abbreviation is either RET or NORET, with at
least one program name. Wildcard characters are allowed in the program name.
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This is the sequence parameter:

Parameter Description

SEQ Default. This parameter specifies whether the analyze job checks the
source module statement number sequence. A warning message prints
if the statements are not in sequence. If the Source option is also
specified, a flag (**) is placed between the Analyze job sequence
numbers and the source sequence numbers.

For example:

SEQ
NOSEQ

These are the source parameters:

Parameter Description

SOURCE This parameter specifies the source program is listed. Specify the
SOURCE option if a full program listing is desired at Analyze time.

NOSOURCE Default.

For example:

SOUrce
NOSOUrce

The minimum abbreviation is either SOU or NOSOU.
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Spacing
These are the spacing parameters:
SPACE This parameter specifies the spacing for the source listing generated
when the SOURCE option is used.
SPACEI Default. Use to specify single spacing.
SPACE2 This parameter specifies double spacing; that is, one blank line
appears between every source line.
SPACE3 This parameter specifies triple spacing; that is, two blank lines appear
between every source line.
For example:
SpACEL
SpPACE2
SpACE3
The minimum abbreviations are ACE1, ACE2, and ACE3.
SQL Authorization ID

This is the SQL authorization ID parameter:

Parameter Description

SQLID This parameter specifies the authorization ID or the owner name used
by the analyze process to qualify unqualified table and view
references in your program.

For example:
SQLID=nnnnnnnn
Where nnnnnnnn is an 8-character name.

SQLID (nnnnnnnn,nnnnnnnn,nnnnnnnn)
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DB2 Subsystem

Live Exit

This is the DB2 subsystem parameter:

Parameter Description

SUBSYS This parameter specifies the subsystem or the location that designates
the DBMS where the tables accessed by a specified program are
stored. SUBSYS overrides the name provided at installation time.

For example:
SUBSYS=xxxx

Where xxxx is the name of the subsystem or the location of the DBMS.

This is the live exit parameter:

Parameter Description

XLIVE Use this parameter as an override and only use it with programs that
contain live exits. Live exits are exits from perform ranges left
dangling by either imbedded PERFORMs or GO TOs in the original
performed paragraph.

If XLIVE is not used, code unprocessed because of the live exit is
ignored.

If XLIVE is used, unprocessed code is saved.

For example:
XLIVE

Note:
Using XLIVE can significantly increase resource usage.
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Memory

This is the memory parameter:

Parameter Description

XMEM Use only as an override. If a program is extremely large (for example,
30,000 source lines) and there is insufficient memory, increase the
region space. If there is still insufficient memory, enter the XMEM
option. This results in more disk I/O and additional CPU usage, but
less memory consumption.

For example:

XMEM
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SmartDoc Options

This chapter discusses SmartDoc options used to control report generation and specify
various report formats and contains these sections:

Topic Page

Introduction 189
SmartDoc Options 189
Introduction

SmartDoc options control report generation and specify report formats. Use the
SmartDoc Options screen to specify most options (when the online component is
available). When ISPF is not installed, use the DPARM parameter to specify these
options in the VIAIN DD statement of the analyze job. See Chapter 11, "Analyze," on
page 157 for information on the SmartDoc Options screen and the VIAIN DD statement.

SmartDoc Options

This chapter summarizes each SmartDoc option. Each default is underlined, and
abbreviations are shown in uppercase. These are the defaults that reflect the information
on the installation tape:

Option Description
BaNner BaNner produces a banner page that precedes the Table of Contents
NOB for the generated reports. The default is BANNER.

aNner
BIRDSeye BIRDSeye generates a Bird's Eye View representation of the
NOBIRDSeye Structure Chart. This report is shown in Tile Mode, with each box

condensed to one character. The default is BIRDSEYE.
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Option Description

190

CAllrept CALLrept generates the Call Statement report. The default is
NOCAllrept CALLrept.
CMpout CMpout generates the Compiler/Optimizer Output if SmartDoc is
NOCMpout executed with a compile. The default is CMpout.
CoNdsrclist CoNdsrelist generates the Condensed Source Listing. The default is
NOCoNdsrclist CoNdsrelist.
CoLon=: CoLon defines a substitute for the colon character used on all
generated reports. The default is CoLon.
CoPyrept CoPyrept generates the Copy Statement report. The default is
NOCoPyrept CoPyrept.
DataDIV DataDIV generates the DATA Division report. The default is
NODataDIV DataDIV.
DataXref DataXref generates the Enhanced Data Cross-Reference report. The
NODataXref default is DataXref.
DELMET DELMET deletes metrics for a program when ISPF is not installed.
When this option is used, SmartDoc reports cannot be generated.
See Chapter 10, "Metrics," on page 153 for detailed information on
this option.
DuPperf DuPperf shows perform ranges multiple times on the Perform
Range Hierarchy Chart or the Structure Chart (Tile Mode only)
NODuPperf when they are used more than once in a program.
Note:
If the program contains many perform ranges called from multiple
places, using the DuPperf option can produce lengthy reports.
The default is NODuPperf.
HCond HCond generates the Perform Range Hierarchy Chart with the
NOHCond Conditionals option. The default is NOHCond.
HelP HelP is used to include descriptive help information about a
NOHelP generated report on the first page of that report. The default is HelP.
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Option Description

HGoto HGoto generates the Perform Range Hierarchy Chart with the
NOHGoto Gotos option. The default is HGoto.
HsiZe=9 HsiZe specifies the horizontal size (in characters) of the boxes on the

Structure Chart. The minimum value is 3 (6 for DBCS); 31 is the
maximum. The maximum box size can be constrained by physical
limitations, such as the page size (LiNesperpag). The default is 9.

LiNesperpage=60 LiNesperpag specifies the number of lines printed on each report
page of the reports. The HsiZe and VsiZe values combine with the
LiNesperpag value to determine the maximum box size. The default
is 60.

MasterINDEX MasterINDEX generates the Master Index for the SmartDoc
reports. The default is NOMasterINDEX.

NOMasterINDEX

MeTrics MeTrics generates the Metrics report. The default is NOMeTrics.

NOMeTrics

MiNimum MiNimum specifies that only the Advanced Source Listing and

\Ji Enhanced Data Cross Reference report are generated. The

NOMiNimum Compiler/Optimizer Output is also generated if a compile is
performed. The default is NOMiNimum.

ParaXref ParaXref generates the Paragraph Cross-Reference report. The

NOParaXref default is ParaXref.

PerfHier PerfHier generates the Perform Range Hierarchy Chart. The default

NOPerfHier is PerfHier.

PeRfrept PeRfrept generates the Perform Range Usage and Interface report.

NOPeR frept The default is PeRfrept.

PgmExcp PgmExcp generates the Program Exception report. The default is

NOPgmExcp PgmExcp.

ReName ReName is used to rename metrics for a program when ISPF is not
installed. When this option is used, SmartDoc reports cannot be
generated. See Chapter 10, "Metrics," on page 153 for detailed
information on this option.

SCond SCond generates the Structure Chart with the Conditionals option.

NOSCond The default is NOSCond.
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Option Description

SGoto SGoto generates the Structure Chart with the Gotos option. The
NOSGoto default is SGoto.
ShOrtout ShOrtout is used to show only the cross reference information on
the Advanced Source Listing when an Extended SmartDoc analysis
NOShOrtout X
is performed. Very large programs can produce many overflow
lines in the Advanced Source Listing. Using this option can reduce
the number of overflows, thus making the Advanced Source Listing
more readable. The default is NOShOrtout.
SouRcelist SouRcelist generates the Advanced Source Listing. The default is
NOSouRcelist SouReelist.

StructMode=TM |

StructMode specifies the type of Structure Chart produced. TM

PM produces a Structure Chart in Tile Mode. PM produces a Structure
Chart in Page Mode. The default is TM.

STructurecht STructurecht generates the Structure Chart. The default is

NOSTructurecht STructurecht.

SubSet SubSet generates the Subset report. The default is SubSet.

NOSubSet

SysPrint SysPrint causes the ESW monitor to create a separate compiler

NOSysPrint

output file. Either input this file to a post processor or use it for other
user-specified processing. The default is NOSysPrint.

VCHAR=| VCHAR specifies the substitution character to replace vertical bars
VE-| on the Structure Chart and Perform Range Hierarchy Chart. The
default is % (vertical bar).

VerbContext VerbContext generates the Verb Summary report with the context
NOVerbContext portion of the report included. The default is VerbContext.
VerbFreq VerbFreq generates the Verb Summary report with the Verb
NOVerbFre Frequency Table portion of the report included. The default is

q VerbFreq.
VsiZe=6 VsiZe specifies the vertical size of the boxes (in lines) on the

Structure Chart. The minimum value is 3; 31 is the maximum,
inclusive. The actual maximum box size can be constrained by
physical limitations, such as the page size (LiNesperpage). The
default is 6.




AKR Utilities

This chapter describes the online and batch AKR utilities used by SmartDoc and contains
these sections:

Topic Page

Introduction to AKR Management 193
AKR Structure 194
Batch AKR Utilities 194
AKR Commands 196
Batch AKR Reports 206

N
[o2e]

Allocating and Expanding AKRs without ISPF

Introduction to AKR Management

The AKR is the repository for all of the information used by the ESW family. The AKR
stores analyzed programs for use by ESW. You can either define a single AKR for use by
all ESW users, or define separate AKRs for use by departments, groups, or individual
users.

ESW gives you both online and batch utilities for managing the AKR. This section
explains the online AKR utilities (see "Online AKR Utilities" on page 194), then the
batch AKR utilities (see "Batch AKR Utilities" on page 194).
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AKR Structure

The AKR is a BDAM or a VSAM file organization.

See the ASG-Center Installation Guide for additional information about the AKR.

Online AKR Utilities

The online AKR utilities include these elements:

Element Description

File - AKR Utility pop-up Use to rename or to delete a program, or to display the
AKR Directory.

File - AKR Directory pop-up Use to view all programs in an AKR. Use this pop-up to
rename or to delete a group of programs. Statistics about
the AKR are also shown on this pop-up.

File - AKR Allocate/Expand Use to allocate a new AKR or to expand an existing
pop-up AKR.

Note:

When you use the Allocate/Expand utility, the default
AKR organization type is applied. For example, if your
site's default AKR type is sequential, any new AKR
allocated is created as a sequential file, and any
non-sequential AKR expanded is reorganized as a
sequential file.

See the online help for examples of each of these pop-ups.

Batch AKR Utilities

Use the Batch AKR Utility to maintain the AKR without using ISPF. These are the
commands available in the batch utility:

Command Description

CONVERT Use to convert the members you selected from a previous ESW product
release level to the current release level.

COPY Use to copy the members you selected from one AKR to another.
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Command Description

DELETE

This command deletes the members you selected from the AKR.

EXPORT

Use to create metrics and function-point CDF files.

Note:
EXPORT is available only to Recap users.

HELP

Use to print the AKR Utility Help report.

INIT

Use to format a previously-defined dataset into an AKR format.

MOVE

Use to copy the members you selected from one AKR to another and deletes
them from the original AKR.

PRINT

Use to print either AKR directory information or COBOL source listings
for the selected AKR members.

PUNCH

Use to produce either a file that contains the AKR directory information, or
the COBOL source code for the AKR members you selected.

Job Control Statements

The Batch AKR Utility uses the JCL statements shown in Figure 85. The VIAAKRIN
and VIAAKROT DD statements describe AKRs used for AKR Utility processing. The
VIASYSIN DD control cards consist of the necessary Batch AKR commands (see "Batch
AKR Utilities" on page 194). Review the description for each command to determine

what DD statements are affected.

Figure 85 « Batch AKR JCL Statements

i

J/UTILITY EXEC FPGHN=VIASLKERU,REGICN=3000K,PARM='"

//3TEFPLIE DD DISP=3HR, D3N={43G load library)

S /VIAAKRIN DD DISF=3HR, D3N=(Input AKR)

S /VIAAEROT DD DISP=3HR, D3N=(Output AKR)

A /VIAPRINT DD 3I¥YI0UT=4 (Print file description)
A AVIAPUNICH DD SYI0UT=E (Punch file description)
S AVIALOG oo SI¥S0UT=4 (Log file)

J/VIASTSIN DD *

<control cards:
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Control Cards

The control cards following the VIASYSIN DD statement pass commands to the Batch
AKR Utility. Control cards must conform to these standards:

. Command information must be contained in columns 1 through 72 of the control
card.

. Only one command can be entered on each control card.

. Only one control card may be used per command.

All control cards with command disposition and command summaries are printed to the
VIALOG AKR Utility Log file. Blank control cards are ignored.

AKR Commands

Command Format

Commands that use member names accept special characters to signify generic names.
An asterisk (*) represents zero or more characters. A question mark (?) represents one
character. For example:

Parameter Description

DBA* Use to specify all members that begin with DBA and end with any
other characters.

D?A* Use to specify all members that begin with D followed by one
character, followed by an A, then followed by any other characters.

DBA??? Use to specify all members that begin with DBA and end with any
three characters.

LASTUSED Use to provide the selection criteria for several commands. The
specified number represents the number of days since the member
was last referenced online, or the date the member was analyzed if it
has not been referenced.

REPLACE Use to specify that members are to be replaced on the output AKR.

NOREPLACE Default. Use to prevent members from being replaced on the output
AKR.
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Command Syntax

These descriptions include the format and briefly explain the command parameters:

Item Description

ABBREViations Command abbreviations are shown in uppercase letters; lowercase
letters in the command are optional.

lowercase Lowercase values indicate user-supplied variable information.
UPPERCASE Uppercase words indicate either commands or keywords.
Bold Bold operands are available only if Insight is installed and a

Insight analysis has been run on the COBOL program being tested.

Underline The default value of an operand is underlined.

| A vertical bar separates synonymous commands or operands.

A right ending arrow indicates that the command syntax is

_ = .
continued on the next line.
A right beginning arrow indicates the command syntax is
> continued from the previous line.
o Right and left ending arrows indicate the end of the command
syntax.
requi An operand or a keyword appearing on the main command line is
—— required — ;
required.
. Stacked operands on the main line indicate a choice of one
choice1 P
hoice2 required item.
choice3
Coot I_I An operand or a keyword appearing below the main command
optiona line is optional.
- Stacked operands below the main line show a choice of one
':ch0|ce1 optional item.
choice2
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Item Description

N E— A returning arrow indicates that more than one operand can be

chosen.
':choice1—
choice2—

A E— A returning arrow with a plus sign (+) indicates that operands can
be concatenated by placing a + between them.
':choice1—
choice2—

Batch AKR Comments

The Batch AKR Comments command includes a comment with the commands. This is
the Batch AKR Comments command syntax:

|—(3-:-mmentJ

Operands
Comment. User-supplied text.

Usage Notes

Blank control cards are ignored.

CONVERT Batch AKR Command

The CONVERT Batch AKR command converts selected members that were analyzed by
a prior release of ESW products to the current release level. This is the CONVERT Batch
AKR command syntax:

Convett —member

¥
A

L&STUsed = nbrkys

LASTUzed = nbrckys i;NOTINPIace
LASTUzed = nkbrays IMPlace
LASTUzed <= nbrdsys
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Operands
These are the CONVERT Batch AKR command operands:

Operand Description

member This operand can be a specific or a generic name as described in

|

'Command Format" on page 196 .

LASTUsed Use to select members based on the number of days since they were
last used, as described in "Command Format" on page 196 .

NOTINPIlace Use to specify that a member with the same name on the receiving
AKR should be replaced with the member from the sending AKR.

INPlace Use to specify that a member is converted and kept within the AKR
named in the VIAAKRIN DD statement. This option should be used
with caution. Either consult your systems programmer or the ASG
Service Desk.

Usage Notes

Use this command to copy members from the AKR specified in the VIAAKRIN DD
statement to the AKR specified in the VIAAKROT DD statement, as described in "Job
Control Statements" on page 195 .

COPY Batch AKR Command

The COPY Batch AKR command copies selected members from one AKR to another.
This is the COPY Batch AKR command syntax:

LASTUsed = nbrosys REFlace
LASTUsed = nbrdsys

Copry —member
FASTUsed = nibroys % MOREPlac e
LASTUzed == nbrodays

Operands
These are the COPY Batch AKR command operands:

Operand Description

member This operand can be a specific or a generic name as described in

1

'Command Format" on page 196 .

LASTUsed Use to select members based on the number of days since they were
last used, as described in

l

'Command Format" on page 196 .
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Operand Description

NOREPlace Use to prevent existing members from being replaced by members
with the same name. This is the default.

REPlace Use to replace members that have the same name on the receiving
AKR.

Usage Notes

Use this command to copy members from the AKR specified in the VIAAKRIN DD
statement to the AKR specified in the VIAAKROT DD statement.

Note:

When you use the Allocate/Expand utility, the default AKR organization type is applied.
For example, let’s say your site's default AKR type is sequential. Therefore, any new
AKR you allocate is created as a sequential file, and any non-sequential AKR that you
expand is reorganized as a sequential file.

DELETE Batch AKR Command

The DELETE Batch AKR command erases selected members from the AKR. This is the
DELETE Batch AKR command syntax:

DELete memher r—
LASTUsed = nbrdays
ELASTUSEd = nbrdays%
LASTUsed = nbrdsys
LASTUzed <= nbrdays

Operands
These are the DELETE Batch AKR command operands:

Operand Description

member This operand can be a specific or a generic name as described in
|

'Command Format" on page 196 .

LASTUsed Use to select members based on the number of days since they were
last used, as described in "Command Format" on page 196 .
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Usage Notes

Note:
Members are deleted from the AKR specified in the VIAAKRIN DD statement.

You cannot use this command to delete members that begin with VIA (all ESW test
members begin with VIA). To delete these members, use the online AKR Ultility function
described in "Online AKR Utilities" on page 194 .

EXPORT Batch AKR Command

The EXPORT Batch AKR command creates metrics and function point CDF files. This is
the EXPORT Batch AKR command syntax:

EXPort —application

L
A

L rra—T

Operands
These are the EXPORT Batch AKR command operands:

Operand Description

application This operand can be a specific or a generic name as described in

'Command Format" on page 196 .

FPA Use to generate only function-point information. If FPA is not
specified, both metrics and function point information are generated.

Usage Notes

Note:
EXPORT is available only for Recap users.

HELP Batch AKR Command

The HELP Batch AKR Command prints a description of the Batch AKR Utility and
allowable commands. This is the HELP Batch AKR command syntax:

¥
A

HELR | 7

Operands

None.
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Usage Notes
. Use a question mark (?) as an alternate command.

. The HELP command has no operands.

The Help report is printed to the SYSOUT specified in the VIAPRINT DD statement.

INIT Batch AKR Command

The INIT Batch AKR command initializes a new AKR. This is an internal command that
is used by the online AKR Utility Allocation function. See "Online AKR Utilities" on
page 194 for additional information. This is the INIT Batch AKR command syntax:

I—DSname (d=natme) J

INIT

P
L]

Operand

This is the INIT Batch AKR command operand:

Operand Description

DSname(dsname)  Use to specify the dataset name for the new AKR.

Usage Notes

You must create the AKR dataset to be initialized before initialization. Describe the
initialized AKR in the VIAAKRIN DD statement. The VIAAKRIN DD statement is
ignored when you specify the DSNAME parameter.

MOVE Batch AKR Command

The MOVE Batch AKR command moves selected members from one AKR to another.
This command copies specified members to the receiving AKR and erases them from the
sending AKR. This is the MOVE Batch AKR command syntax:

—member -
LASTzed = nbroays i:NOREPIace
REFlace

hiCwe

LaSTzed = nbroays
LASTzed = nbrdays
LASTUzed == nbrdays
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These are the MOVE Batch AKR command operands:

Operand Description

member This operand can be a specific or a generic name as described in
"Command Format" on page 196 .

LASTUsed Use to select members based on the number of days since they were
last used, as described in "Command Format" on page 196 .

NOREPIace Use to prevent existing members from being replaced by members
with the same name. This is the default.

REPlace Use to replace members that have the same name on the receiving
AKR.

This command moves members from the AKR you specified in the VIAAKRIN DD
statement to the AKR you specified in the VIAAKROT DD statement.

PRINT Batch AKR Command

Operands

The PRINT Batch AKR command prints the AKR directory information for the entire
AKR, a specified member, or the source code for a specified member. This is the PRINT
Batch AKR command syntax:
DIRectory. s
|—member LASTUzed = nbrdays
T ' j LASTUzed = nbrdays

PRInt

L—rrogram—] LASTUssd = nbrdsays
ASTUsed <= nbrdays

These are the PRINT Batch AKR command operands:

Operand Description

blank If the PRINT batch AKR command is entered with no operand, the
AKR directory information is printed.

DIRectory Use to print AKR directory information. This is the default. If a
member is specified, only the AKR directory information for that
member is printed.
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Usage Notes

Operand Description

PROgram Use to print the COBOL source for the specified AKR member. The
generated COBOL source listing contains expansions of all
COPYBOOKSs and/or INCLUDEs, as well as the results of any
source preprocessors such as CICS macro expansion.

member This operand can be a specific or a generic name as described in

1

'Command Format" on page 196 .

LASTUsed Use to select a member based on the number of days since it was last
used, as described in "Command Format" on page 196 .

This command extracts either the directory information or the COBOL source from the
AKR you specified in the VIAAKRIN DD statement and prints it to the SYSOUT you
specified in the VIAPRINT DD statement. See "AKR Utility Directory Report" on page
207 for additional information.

PUNCH Batch AKR Command

Operands

204

The PUNCH Batch AKR command produces a file that contains AKR directory
information for the entire AKR, a specified member, or the source code for a specified
member. This is the PUNCH Batch AKR command syntax:

PURCch DiRectary -
I—memberj LASTsed = nhriays
metmnbert LASTzed = nbrdays

PROgram L&STUsed = nbrdays
LASTUsed == nbroays

These are the PUNCH Batch AKR command operands:

Operand Description

blank If the PUNCH batch AKR command is entered with no operand, a
file is produced containing the AKR directory information.

DIRectory Use to produce a file that contains directory information. This is the
default. If a member is specified, the AKR directory information for
that member only is printed.

PROgram Use to produce a file that contains COBOL source code for the
specified AKR member. The generated COBOL source contains
expansions of all COPYBOOKSs and/or INCLUDEs, as well as the
results of any source preprocessors such as CICS macro expansion.
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Operand Description

member This operand can be a specific or a generic name as described in

l

'Command Format" on page 196 .

LASTUsed Use to select a member based on the number of days since it was last
used, as described in "Command Format" on page 196 .

This command extracts either the directory information or the COBOL source from the
AKR you specified in the VIAAKRIN DD statement and writes it to the file you specified
in the VIAPUNCH DD statement. The file that is produced file is in standard IBM
IEBUPDTE Uftility format. ADD control cards are produced for each logical entity. The
NAME parameter contains the member name for COBOL source. The NAME parameter
contains AKRDIRnn for directory information, where nn is a consecutively assigned
number.

See "Punch Directory File" on page 207 for more information.

This is the format of the file produced by the PUNCH DIRECTORY command:

Description Length Format

Member name 10 Character
Number of source lines 6 Right justified
Days since last used 4 Right justified
Analyze date 9 DDMMMYYYY
Analyze job name 8 Character
Analyze CPU 4 Character
Analyze product level 8 Character

Last reference date 9 DDMMMYYYY
Last reference user ID 8 Character

Last reference CPU 4 Character
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Batch AKR Reports

Examples of these reports are provided in this section:

AKR Utility Log (see Figure 86)
AKR Utility Directory report (see Figure 87 on page 207)

File produced by the PUNCH DIRECTORY command (see Figure 88 on page 207)

AKR Utility Log

The VIALOG AKR Utility Log provides a summary of the commands issued to the Batch
AKR Utility (see Figure 86). This log contains this information:

206

Comments
Commands
Completion messages

Short summary of commands processed

The heading includes the ESW product level information, and the date and time the job
was executed. Comments are enclosed in a box comprised of asterisks. The second page
contains the log summary.

Figure 86 » AKR Utility Log

ASG-CENTER-05 EX.X LVLOOO AFF UTILITY LOG DDMMMYYYY HH:MM: 35

L R LR al]ufu]

* FPRODUCE & REPORT CONTAINING DIRECTORY INFOEMATION FOR ALL *000150000
* MEMEERS OF A45G-ENCORE.AKR (VIAAFRIN) THAT HAVE *000160000
* NOT BEEN REFERENCED IN THE L&3T 7 DAYS. *000170000
A A A A A A AR AR S AR AR A AR AN AR AN AR R AR AR AATARARAFART AR RFEFA000 L0000
* ooo1s00o00
PRINT DIRECTORY * LASTUSE > 7 goozZoo0o0

A5Glz289I & DIRECTORY ENTRIES SUCCESSFULLY PRINTED.

oo0z1o0o00

R A A A A AR A AR AR A A A A AR AR AR A AR AR AR T AR AR AR ERTARAREFAOO0 220000
* FPRODUCE & REPORT CONTAINING DIRECTORY INFOEMATION FOR ALL *000z230000
* MEMEERS OF.45G-ENCORE.AKR (VIAAFRIN) THAT HAVE *000z40000
* NOT BEEN REFERENCED IN THE L&3T 7 DAYS. *000z50000
A A A A A AR A A AR A AR AN AR AN AR A AR AR AR T AR AR AR ERT AR AR LR AO00 260000
* gooz70000
PUNCH DIRECTORY * LASTUSE > 7 ooozZs0000

A43G1290I & DIRECTORY ENTRIES SUCCESSFULLY PUNCHED .

A3G1314I **% END 0OF VIASYSIN **%
A3G-CENTER-05 EX.X LVLOOO AFE. UTILITY LOG - SUMMARY DDMMMYYYY HH:MM: 33

A3G1301T & DIRECTORY ENTRIES PRINTELD 0 FAILED.

A3G1302T & DIRECTORY ENTRIES PRINTEL. 0 FAILED.

AZGL31S5I  **%* END OF SUMMARY REPORT *+%.

Page 1

Page 2
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AKR Utility Directory Report

The AKR Utility Directory report (see Figure 87) lists the PRINT DIRECTORY
command results and writes to the VIAPRINT DD file. The title line contains the ESW
product level information, title, date and time the job was executed. The report lists the
AKR dataset used, the command used to produce the report, and the directory
information for the selected members.

Figure 87 « AKR Ultility Directory Report

ASG-CENTER-05 EX.X LVLOOO AFFR UTILITY - DIRECTORY DDMMMYYYY HH:MM: 35 Page 1

AFFR: ASG.VIACENnn.AER
Command: PRINT DIRECTORY * LASTUSE > 7

Menber Last -------—-————--- -——-inalyzed ---------- -- Last Referenced ----

Hame Lines TUse Date Time Job CPU  Level Date Tine Job CPU
ACTGOOLS 40 16 DDMMYYYY :55 ASGA CPUAINO3OO000 DDMMMYYYY HH:MM: 55 A5G CPIA
PYRLOOSS 17 16 DDMMYYYY :55 ASGA CPUAINO3OO000 DDMMMYYYY HH:MM: 55 A5G CPIA

PYRLOL1OS 17 8 DDMMYYYY
SRO00SA 493 & DDMMYYYY
W550044 66 12 DDMMYYYY

$35 ASGA CPUAINOSOO00O
t35 ASGA CPUCINO30000
t35 ASGA CPUCINOS0000 DDMMMYYYY HH:MM: 53 ASG CPUL

HEEEEEEE
HEEEEEES

XRSCLO70 171412 DDMMYYYY t35 ASGA CPUAINOSO0000 DDMMMYYYY HH:MM: 53 ASG CPUL
XRESCL10O 15 9 DDMMYYYY $3% ASGEZ CPUCINO30000
XRSCLZ00 41 10 DDMMYYYY t35 ASGEZ CPUCINOS0000 DDMMMYYYY HH:MM: 53 ASG CPUL

**% End of Directory Report ##*%,

Punch Directory File

The Punch Directory (see Figure 88) writes to the VIAPUNCH DD file when the
PUNCH DIRECTORY command processes. The file is formatted in standard IBM
IEBUPDTE Utility format. The first card,./ADD..., is an IEBUPDTE control card that
indicates these cards are added to a partitioned dataset specified in the NAME parameter.
The cards that follow are in the format described in the PUNCH DIRECTORY command
description. The last card is an IEBUPDTE control card that indicates the end of the
control cards. See the PUNCH Batch AKR command for the AKR Punch Directory File
format. (See "Punch Directory File" on page 207.)

Figure 88 « AKR Punch Directory File

./ ADD NAME=AFRDIR1,LIST=ALL

ACTGO0lE 40 16DDMMYYVYASGACPUAINOIQO000DDMMMYYVYVIASOFT CPUL
ACTGOO0lE 17 16DDMMYYVYASGACPUAINOI0O000DDMMMYYVYVIASOFT CPUL
ACTGOOLE 17 SDDMMY YV YAS GACPUATINO30000

ACTGOOlE 493 SDDMMY YV YAS GACPUCINO 30000

ACTGO0lE 66  1ZDDMMYYVYASGACPUCINOI0O000DDMMMYYVYVIASOFT CPUL
ACTGO0lE 1714 1ZDDMMYYVYASGACPUAINOI0000DDMMMYYVYVIASOFT CPUL
ACTGOOLE 15 SDDMMYYVYASGZCPUCINOI0000

ACTGO0lE 41 10DDMMYYVYASGEZCPUCINOI0O000DDMMMYYVYVIASOFT CPUL
./ ENDUP
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Allocating and Expanding AKRs without ISPF

208

The Batch AKR Utility can allocate and expand VSAM AKRs without using ISPF. ESW
provides the VIASAKRA JCL to allocate an AKR, and the VIASAKRX JCL to expand
an AKR. Figure 89 and Figure 90 on page 209 illustrate the VIASAKRA JCL. These
figures illustrate the VIASAKRX JCL:

. Figure 91 on page 210

. Figure 92 on page 211

. Figure 93 on page 211

Figure 89 « VIASAKRA JCL for a VSAM AKR (1 of 2)

fAfOASG JOB ), “ALLOC f INIT AEER’
FF*ROUTE PRINT OO0l 3OO0

fi*

£

A A A A A T A AR A R A AR AR A AL AT A kR R AR AL T Tk
AF* B8G, THNC. ASG-CENTER EH_H MMM, YEYT
e +*

Fre *

P * JCL PROCEDURE TO ALLOCATE AMD TWITIALIZEE A ASG

P * APPLICATION FNOWLEDGZE REPOSITORY (AFER)

F T R R A R T R R T N A A T T A A A TE AT AL XL X XL XL

+ 4 4 4 #

£

AATIASTRAP PROC  EYS0UT="*" PREINTED OUTPUT MESSAGE CLASS

Ly ALBG=" AEGT HIGH LEVEL MNODE FOR A5G DATA SETS
Ir CENTER="VTACENEO" MIDDLE NODE FOR ASG DATA ZETS

£

L B Rk E R i o e e S e

L * LDEFINE & NEW A3C AKR FILE *

Fre R AL A A AR A A A AR A AR AR AL AT R TE R A A

£

S /DEFAFR. EXEC PCM=IDCAME RECION=E1ZE
SFETEPRINT DD SYSO0UT=oETEQUT
A FETEOUT DL SVE0UT=sZ7E00UT

FABTEIN LD DDMAME=STSIN

£

Fre ER e s R T
L * IMNITIALIEE THE MEWLY ALLOCATED AKL FILE *
Iy R AR AR A L L A A R R AR A LA A AT AL A A R A
£

SFINITAED EXEC DPCI=VIAZAHTIIT, DECION=2042F, COND= {0, LT ,DEFLFT.)
A FETEPLIE DD DEN=4VASG. (SCENTER. .LOADLIE, DISP=ZHL
FAUIASYSIN DD DDMAME=STETIN

FAUTALOG DL SV2S0UT=s2T20UT

AAETEUDUMPE DD SYVS0UT=487V200T

£

J,I"I,I'* FEEEEEFET LT FEET AT AT AT AL AT TR AT AT TR A A AL AT AT AR A AR S
/7% * DELETE NEW AKR (ONLY IF TNITAFE FATLS) *
J.l‘,,f* hah o bk e b o o e R e R e R o el e R o
I

//DELETE EXEC PGM=IDCAMS,RECION=S1ZK,

i COND=(EVEM, (0,LT,DEFAFER), (0, EQ, THITAER)

AFETEPRINT DD SYS0UT=487V200T
£ AETE0UT DD EYS0UT=&5Y300T

£ /ETEIN DD DDMAME=STSIN
£

£r PEND

£

S/UIASAERA  EXEC VIASIDAP
£
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Figure 90 « VIASAKRA JCL for a VSAM AKR (2 of 2)

//DEFAER.SYIIN DD *
DEFINE CLUSTER
(NAME [(EX) - XX AER NAME HEERE L
XX O(EX) XX ALLOC TUNITZ AND QUANTITY HERE *
*
VOLUME (3RTS01)
CONTROLINTEREVALSIZE (4096)
NUMEERED -
RECORDSIZE (4089 4089)
RECOWERY -
ERASE -
UNIQUE -
SHAREOPTIONS (3 3) ) -
DATR -
(NAME (ZX.DATA) ) XX AER NAME HEERE * *
fiw
SAINITAER.VIASYSIN DD *
INIT DSNAME (EE) XX AER NAME HEERE L
fiw
//DELETE.SY3IIN DD *
DELETE XX XX AER NAME HEERE L
fiw
To allocate an AKR

1 Replace xx in the NAME(XX), NAME(XX.DATA), and the DSNAME(XX)
parameters with the name of the AKR to be allocated.

2 Replace XX (XX) with the allocation units values and quantities for your site.
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Figure 91 « VIASAKRX JCL for a VSAM AKR (1 of 3)

ff BER TOE (), “EXPAND AXKRC
fre IHNSERT */F*ROUTE PRINT ROIE.UIER® HERE IF HEEDED.

L
Jl'Jl’t R R TR R T R R I R R R I I Rt R R R R R R R R R R R R R R R R R R EEE]
Fre * A3k, IRC. &3k-CENTEE RX.X MMM, TEET*
sie *
siE .
frs # JCL PROCEDURE TO EXPAMD AKX EXIITIHG A3k *
Frx *# APPLICATION XHOWLEDGEE REPOIITORY (&XKR]. *

JEERERRRREARAR AR AR AR AR A RRRRL KR AR AR AR AR RRLRRAR L AR S AARARERRRR L KR AR R KR AR

S

JAVIAGAKKF PREOC  ST30UT= %" FRINTED OUTFUT MES3AGE CLAIS
i AFL=TARLS HIGH LEVEL WODE FOR &3k D&Ta ZET3
i CENTER= "WIACENS 07 MIDDLE HODE FOR &30 D&TA 3ET3
S
iix AEREKAARKXR AR AL RRALL A AR KR KRR KA A AR AR AR AL RRA KL KX AKX XL R L
fre * DEFIRE & HEW A3C AKRE TILE *
K AERE AL AR R AR AL R RAAL A AR LR R AR AR AR AR R AR AL AR AL AR R LR AL R R
fre
JFDEFAKER EXEC PLM=IDCAME ,REGCION=51ZK
JFETIFRINT ID 3T30UT=&L£3%30UT
FFAVIoIT ID 3¥3E0UT=L3¥3 00T
FrIY3IN ID DDHAME=3Y3IH
fx
I AEREKAARKXR AR AL RRALL A AR KR KRR KA A AR AR AR AL RRA KL KX AKX XL R L
Jre * INITIALIZE HWEW DA&Ta& 3IET a3 &Il AKRE *
L T R T Iy T TR TR ITE]
fre
JIIRITAKR EXEC PLM-WIASAKED RECIOH=i043K COMD=(0,LT,)
JFATEFLIE ID D3W=£230G. .cCENWTER. . LOAILIE,DI3FP=3HR
FAVIAEYEIN ID DDRAME=GY3INH
FIWIALOG ID 3¥3E0UT=L3¥3 00T
FFEY 3 UDIME ID S¥E0UT=&L3%3E0UT
*
jja AR R AL AR AR A AR AL AR AR AR R A AR AR KRR AA AR AR KRR AR AR L
Jrs *# [COPY OLD AKR TO NKEW AKE *
L AERE AR AR AL AR R ER AR A AR AL AR LA R RS AR R AR AR KRR AR KA R KL AL AL
L]
JFEEFED EXEC PLM=IDCAME ,RECION=51iK,COMD=(0 LT]
JFEYIFRINT ID 3¥E0UT=L3%3E 00T
FFEVEOIT ID 3¥EO0UT=&3%W3E 0UT
JFETIIN ID DDHAME=GY3IN
LR
L
L] AEREKAARKXR AR AL RRALL A AR KR KRR KA A AR AR AR AL RRA KL KX AKX XL R L
Jrs # UPDATE INRTERHEL 3IZE OF A3k AKR ®
K AERE AL AR R AR AL R RAAL A AR LR R AR AR AR AR R AR AL AR AL AR R LR AL R R
S
JFEEIIZE EXEC PLM=WIASAKEUD,BEGCION=Z045K COMD=(0,LT,)
JFATEFLIE ID D3W=£230G. .cCENWTER. . LOAILIE,DI3FP=3HR
JIWIAIYIIN ID DDHAME=GY3IN
FIWIALOG ID 3¥3E0UT=L3¥3 00T
FF 3T IUDME ID 3¥30UT=L3%W3 00T
S
L T R T Iy T TR TR ITE]
Jre * DELETE O0LD &KE AMD ERENAME NEW AKE TO *
Jrs * 0LD AXKE HKAME *




Figure 92 « VIASAKRX JCL for a VSAM AKR (2 of 3)

ik AEAREREARRARARAAAARARERRAARRRR AR ARARARR A AR AR AR KRR AR
I * EBUR THIS GSTEF ONLY IF ALL AEOWE 3TEPS *
fis * EUN GSUCCEISFULLY *
ik AEAREREARRARARAAAARARERAAARRRR AR ARARARR A AR AR AR AR AR
i

SATEITCODE EXEC PLM-IEFERl<4, COMD=(0,LT,)

FAEFIIN ID DDMEME=3Y¥3IN

S

e AR AR REARAARARAAAARARERAAARRRR AR ARARARR R AR AR RRKKRARRS
fis *# DELETE OLD &XE A&AKD REMAME HEJ AKRE TO *
frx * OLD AKE HAME *
e EEAREKEAREEE AR R AR AL KK A AR KRR AR KRR KR KR KRR KR RR AKX AR L
£

JAFENAME EXErC PLM=IDC2ME ,RECIOM=51:K.COMD=(0,LT,)
FFITIFRINT oD 3¥S010T=£3%3 0UT

FAET3 00T DD 3YS0UT=£3 73 00T

FFIEIIR ID DDHAME=ZYIIN

fx

e EEAREKEAREEE AR R AR AL KK A AR KRR AR KRR KR KR KRR KR RR AKX AR L
fix *# RUM THII GSETF OHWLY IF ALL AEWE 3TEF3 *
I * EUR SUCCEZIFULLY *
ik AEAREREARRARARAAAARARERRAARRRR AR ARARARR A AR AR AR KRR AR
£

FSTEITCODE EXEr PLM-IEFERl<4, COMD=(0,LT.)

FFI¥IIR ID DDHAME=SYIIN

i

£

FEE AR AR EEEARE AR AR A AE AR A RE KR A AR KRR AR AR R AR KRR AR KR RR A AR AR S
I * DELETE NKEW AKE OMLY IF EXPAHND I3 NOT *
I * JUCCES SFUL *
ik AEAREREARRARARAAAARARERRAARRRR AR ARARARR A AR AR AR KRR AR
fx
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Figure 93 « VIASAKRX JCL for a VSAM AKR (3 of 3)
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13 AKR Utilities
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To expand an AKR

1 Replace xx in the NAME(XX.EX), NAME(XX.EX.DATA), DSNAME(XX.EX),
INDATASET(XX), and the OUTDATASET(XX.EX) parameters with the name of
the AKR to be expanded.

2 Replace XX(XX) with the allocation units values and quantities for your site.

To rename an AKR

1 Replace the XX in the DELETE statement with the AKR to be renamed.

2 Enter the new AKR name in the NEWNAME(XX) parameter.
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Online Component Commands

This chapter describes the SmartDoc online component commands and contains these

sections:
Introduction 213
Command Processing 214
Command Diagrams 214
ANALYZE Command 216
HELP Command 217
KEYS Command 219
LOCATE Command 220
PARMDEF Command 221
PRINTLOG Command 222
PRODLVL Command 223
RECALL Command 224
Introduction

SmartDoc is primarily a batch-oriented product; however, the online component offers
commands as well. Enter these commands on SmartDoc screens in the command input
area on line four. This chapter describes all SmartDoc commands.
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Command Processing

Enter commands in the command input area on SmartDoc screens. SmartDoc handles the
commands that you press a PF key to enter in the same manner as those you enter in the
command input area. If you press a PF key to enter a command and a command is already
in the command input area, SmartDoc appends the contents of the command input area to
the PF key command. The combined commands are then executed as a whole. Separate
multiple commands entered in the command input area by a semicolon (;). Multiple
commands process from left to right.

Note:

The SmartDoc command delimiter is the same character defined for ISPF in the
COMMAND DELIMITER field on the ISPF Terminal Characteristics screen. Typically,
this character is the semicolon.

Command Diagrams

214

These notational conventions are used to describe command syntax:

Item Description

ABBREViations Command abbreviations are shown in uppercase letters;
lowercase letters in the command are optional.

lowercase Lowercase values indicate user-supplied variable information.

UPPERCASE Uppercase words indicate either commands or keywords.

Bold Bold operands are available only if Insight is installed and a
Insight analysis has been run on the COBOL program being
tested.

Underline The default value of an operand is underlined.

| A vertical bar separates synonymous commands or operands.

A right ending arrow indicates that the command syntax is

_ = .
continued on the next line.
A right beginning arrow indicates the command syntax is
> continued from the previous line.
o Right and left ending arrows indicate the end of the command

syntax.\
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Item Description

— required — An operand or keyword appearing on the main command line is

required.
. Stacked operands on the main line indicate a choice of one
choice1 S
hoice2 required item.
choice3
Coor An operand or keyword appearing below the main command line
optional_| is optional.
- Stacked operands below the main line show a choice of one
':cho!ce1 optional item.
choice2

N E— A returning arrow indicates that more than one operand can be

chosen.
':choice1—
choice2—

A E— A returning arrow with a + (plus sign) indicates that operands can
be concatenated by placing a + between them.
':choice1—
choice2—

This is a syntax diagram for the HELP command. Since H is shown in uppercase letters,
H is the minimum you can enter. You can enter a question mark (?) instead of H or
HELP. You do not need to enter an operand with the HELP command since all are shown
below the path of the main line. If the path is followed down the first line, any operand
shown can be specified. Since the MESSAGE operand is separated with a vertical bar (|),
you can enter MESSAGE or MSG.

Help| 7 -
MESSAGE | MSG _ I—ASGmSg# | iz —|

COMMAND

REPORT

cmil

ABEND

SCREEM
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ANALYZE Command

The ANALYZE command displays the Analyze Submit pop-up. Use this pop-up to
submit a compile/analyze job without ending the current SmartDoc function. This is the
syntax diagram for the ANALYZE command:

Al ke -
Function
Note:
A program must be analyzed before it can be used in SmartDoc. See Chapter 11,
"Analyze," on page 157 for additional information.
Operands

None.

Usage Notes
To display the Analyze Submit pop-up, follow this step:
» Select Analyze P File and press Enter.

See Chapter 6, "File." on page 111 for additional information.

The ANALYZE command can be entered on any SmartDoc screen.
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HELP Command

Operand

Use the HELP command to display information about these items:

the current SmartDoc screen
pop-ups

reports

commands

messages

abend codes

This is a syntax diagram for the HELP command:

Help | ?

MESSAGE | MSGJ I—ASGmsg# | meo# —
COMMAND
REPORT
cimicd
ABEND
SCREEN

See Chapter 9, "Help." on page 147 for more information.

These are the Help command operands:

Operand Description

blank If no message displays on the screen, enter HELP without operands

to display the Help Tutorial for the current screen or pop-up. Here
you’ll find a description of all fields on the screen and any special
processing considerations. If a message displays on the screen or
pop-up, enter HELP without operands to display the Help
Explanation and Action screen for the current message.

MESSAGE | MSG  Use to display the Help Explanation and Action screen, that shows

the specified short and long message, an explanation of the message,
and any actions to be performed.

ASGmsg# | msg#  Use to define the ESW message number for the Help Explanation

and Action screen to be displayed. This number consists of 1 through
4 digits. You do not need to enter leading zeros.

COMMANDS Use to display a list of all SmartDoc primary commands. Information

for a particular command is displayed by selecting the appropriate
number.
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Usage Notes

218

Operand Description

REPORTS Use to display a list of all SmartDoc reports. Information for a
particular report will display when you select the appropriate
number.

cmd This operand is a SmartDoc primary command. When you request

help for a command, a long message displays giving a brief
description of that command. Requesting help again displays more
detailed information about the command.

ABENDS Use to display the Abends screen that lists the types of abend codes.

SCREEN Use to display the Help Tutorial for the current screen or pop-up, that
describes all fields on the screen or pop-up and any special
processing considerations.

Note:
You can also obtain Help information by selecting an action on the Help pull-down.

See Chapter 9, "Help." on page 147 for more information on the Help pull-down and its
actions, and Chapter 15, "Help Facility," on page 225 for more information on the Help
facility and the Help Tutorial.
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KEYS Command

Operands

Usage Notes

The KEYS command displays the Options - PF Key Definition pop-up. Use this pop-up
to display and/or modify the current SmartDoc PF key assignments. This is the syntax for
the KEYS command:

¥
A

KEYS

None.

To display the Options - PF Key Definition pop-up, follow this step:

» Select PF keys P Options and press Enter.

To display and/or modify the current PF key assignments, enter the KEYS command on
any SmartDoc screen. Values assigned to the SmartDoc PF keys have no affect on other

ISPF applications.

See Chapter 8, "Options," on page 137 for additional information on PF key assignments
and the Options - PF Key Definition pop-up.
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LOCATE Command

Operands

Usage Notes

220

Use the LOCATE command on the File - AKR Directory pop-up to locate a particular
program. To display an item that matches a specified string, enter the LOCATE
command with the string. This is the syntax for the LOCATE command:

LOCATE  ——string

¥
A

string. Either an alphanumeric or DBCS character string to locate a particular item.

When you do not know the exact name of either a program or a list item, specify a
character string. The LOCATE command displays the item that most closely matches the
character string you specified. Matching is done alphabetically.

See Chapter 6, "File." on page 111 for more information on the File - AKR Directory
pop-up.
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PARMDEF Command

The PARMDEF command displays the Options - Product Parameters pop-up. Use this
pop-up to set parameters that affect the online operation of SmartDoc. This is the syntax
for the PARMDEF command

PARMDEF | PDEF

Y
A

Operands

None.

Usage Notes
To display the Options - Product Parameters pop-up, follow this step:
» Select Options » Product Parameters and press Enter.

See Chapter 8, "Options," on page 137 for more information on the Options - Product
Parameters pop-up.

221



ASG-SmartDoc User’s Guide

PRINTLOG Command

The PRINTLOG command displays the Options - Log File Definition pop-up. Use this
pop-up to print the Log file. This is the PRINTLOG command syntax:

PRIMTLOG | PLOG

)
A

Operands

None.
Usage Notes
To display the Options - Log File Definition pop-up, follow this step:
» Selecting Options P Log file and press Enter.
The PRINTLOG command can be issued on any SmartDoc screen.

See Chapter 8, "Options." on page 137 for additional information on the Options - Log
File Definition pop-up.
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PRODLVL Command

Operands

Usage Notes

Use the PRODLVL command to display the current SmartDoc and Center product levels.
This is the syntax for the PRODLVL command:

PRODLYL

Y
A

None.

The PRODLVL command displays the product name, operating system, product release
number, and release level on the message line, for example:

ASG15541 ASG-SMARTDOC-0S (XA) Rn.n AT Lnnn, CENTER Rn.n AT Lnnn
where:

Rn.n isthe release number

Lnnn is the release level.

Note:

This information is requested when the ASG Service Desk group is contacted for
assistance. To display this information select Help » About and press Enter.

See the online help for more information on the ASG Service Desk and the Help - About
pop-up.
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RECALL Command

Operands

Usage Notes

224

The RECALL command displays the previous primary or internal command, message, or
pop-up. The last 20 executed commands and the last 20 displayed messages are stacked.
To redisplay these commands or messages, use the RECALL command. This is the
syntax for the RECALL command:

-
COMmand CMD:‘ i:NE}(T
MESsage | MSG PREY.

POPUp

RECall

These are the RECALL command operands:

Operand Description

blank Use to display the last primary command that was stacked. After
you enter the RECALL command with operands, subsequently
entering RECALL with no operands automatically uses the
operands that were last entered.

COMmand | CMD Use to display a stacked primary command. This is the default.

MESsage | MSG  Use to display a stacked message.

NEXT Use to display the next command or message in the stack.

PREV Use to display the previous command or message in the stack. This
is the default value.

POPup Use to display the pop-up that was most recently requested from a
pull-down.

To display any of the 20 stacked commands or messages, type the RECALL command
repeatedly. Use the NEXT and PREV operands to either move forward or backward
through the stacked commands or messages. After the desired command displays, press
Enter to execute it again. You can change any recalled command before executing it.

ESW products issue internal commands when you make certain selections on pull-downs
and pop-ups. The operands you specified for the RECALL command remain in effect
until one of these conditions occur:

. You specify a different operand.

. You execute a different primary command. When this occurs, the RECALL
command default operands automatically set. A message displays that indicates all
stacked commands or messages have been shown and the stack is displaying again.



Help Facility

This chapter discusses the online Help facilities and contains these sections:

Topic Page

Introduction 225
Help Navigational Commands 226
Screen Help 227
Report Help 228
Command Help 228
General Information 230
Specific Information 230
Help Abends 231
Help Messages 232
Introduction

SmartDoc provides comprehensive and context sensitive online Help facilities to answer
most of your questions. The Help Tutorial contains help information on several subjects,
such as screens, pop-ups, reports, commands, messages and abends. The Help Tutorial
also includes a Table of Contents that describes each major SmartDoc function, and a
comprehensive Index where you can view specific information.
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These are the ways to request SmartDoc online help:

. Select Help on the action bar and press Enter.

. Press PF1/13.

. Type HELP in the command input area on any screen and press Enter.

. Type question mark (?) in the command input area on any screen and press Enter.

Help Navigational Commands

Use the Table of Contents or the Index to access each online help subject from anywhere
within the Help Tutorial. After you access the Help Tutorial, it provides commands for
navigating within it. These commands are listed in this table:

Help Command Purpose

BACK Use to redisplay the previous Help Tutorial screen.

END Use to exit the Help Tutorial.

Enter Use to display the next screen in a continuation series.

INDEX Use to display the first screen of the Help Index.

SKIP Use to go directly to the next subject.

TOC Use to display the Help Table of Contents.

UP Use to display the next higher-level subject.

alpha character Enter an alphabetic character on an Index screen,
displays the Index screen corresponding to that
character.
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15 Help Facility

The Help Tutorial for each screen or pop-up describes all the options available on that
screen, lists descriptions of all the screen fields, and notes any special processing
considerations.

These are the ways to request Help for the current screen or pop-up:

Enter the HELP primary command and press Enter.
Press PF1/13 while there are no screen messages
Enter the HELP SCREEN command and press Enter.

Select Help » Current Screen and press Enter.

The Help Tutorial for the current screen displays (see Figure 94).

Figure 94 « Screen Help Example

ASG-SmartDoc -- R6.0 ---- Program Metrics View ------------------------- HELP

The Program Metrics View screen is used to see the latest metrics that have
been generated for a program. This screen is displayed by entering the AKR
data set name on the View - Open Metrics Repository pop-up and pressing ENTER.
This screen is also used to delete or rename the metrics for a particular
program. A sort field is included to sort the programs by name or by one of
the metric types displayed.

The Program Metrics View screen contains a shortened action bar. The following
section describes the action bar choices on this screen.

File The File pull-down contains the following actions

Print
When this action is selected, the current program metrics
information is printed. To release the print, select the
Options pull-down and then choose Process list file...

(More...press ENTER to continue.)

227



ASG-SmartDoc User’s Guide

Report Help

The SmartDoc Reports Help Tutorial screen (see Figure 95), lists all SmartDoc reports.
Select any report for further information. Use the Help Index to request help for specific
reports.

These are the ways to display the SmartDoc Reports Help Tutorial screen:

. Enter HELP REPORTS and press Enter.

. Enter REPORTS and press PF1/13.

. Select Help » All reports and press Enter.

Figure 95 « SmartDoc Reports Help Tutorial Screen

ASG-SmartDoc -- R6.0 ------ ASG-SmartDoc REPORTS ----------------------- HELP

===> _

The following will be presented in sequence, or may be selected by number

1 - Advanced Source Listing

2 - CALL Statement Report

3 - Compiler/Optimizer Output

4 - Condensed Source Listing

5 - COPY Statement Report

6 - Data Division Report

7 - Enhanced Data Cross Reference
8 - Master Index

9 - Metrics Report

10 - Paragraph Cross-Reference

11 - Perform Range Hierarchy Chart
12 - Perform Range Usage and Interface Report
13 - Program Exception Report

14 - Structure Chart
15 - Subset Report

16 - Table of Contents
17 - VYerb Summary

Command Help

The Help Tutorial (see Figure 96 on page 229) for each command displays the command
syntax diagram, and each operand in the command.

To display a list of all SmartDoc commands, enter the UP command on a command help
screen.
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Figure 96 « Command Help Example

ASG-SmartDoc -- R6.® ------------- RECALL == -==-===—--mmmmmmommooooo oo HELP

===> _

The RECALL command displays the previous ASG primary or internal command,
message, or pop-up. The last twenty commands that have been executed and the
last twenty messages that have been displayed are stacked. These commands and
messages can be displayed using RECALL. Once the desired command is displayed,
it can be executed again by pressing ENTER or changed prior to execution.

The RECALL command syntax is

RECALT == === === m e e o e e e e e e e e e e e e e e e 3¢
-COMmand | CMD- -NEXT-
-MESsage |MSG- -PREV-
-POPup----------------------

Minimum Abbreviations are in CAPS

Default operands are highlighted

LEGEND: ---required------=-=-=-=---=----- ><
| -optional-|

The following topic will be presented only if explicitly selected by number

1 - Operand Descriptions

To request help for a specific command

1

2

15 Help Facility

Perform one of these actions to display a message describing a specific command:

. Type the command in the input area and press PF1/13.

. Type HELP followed by the desired command name and press Enter.

. Select Help » Specific Command and press Enter.

Press PF1/13 again to display the Help Tutorial screen for that command.

To request help on all SmartDoc commands

Use the HELP COMMANDS command.

Or
Select Help » All Commands and press Enter.

A list displays containing most of the primary commands.

After this message displays, press PF1/13 for a complete list of all SmartDoc
commands. From this list, select the appropriate number to display command

information.
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General Information

To request general help information, follow this step:

4

Enter the Help Tutorial and issue the TOC command.

Or
Select Help P Table of contents and press Enter.

The Help Table of Contents Screen displays (see Figure 97).

Figure 97 « Help Table of Contents

ASG-SmartDoc -- R6.0 ----- HELP TABLE OF CONTENTS =----------------o-oooe HELP

===)

The topics below represent general categories of information about the
ASG-ESW Program Documentation component, ASG-SmartDoc. To get help for
a pull-down, select the Action Bar topic. This Help Table of Contents
may be redisplayed from any Help screen by entering the TOC command.
The following topics will be presented only if explicitly selected by number
1 Overview of ASG-SmartDoc
2 Introduction to CUA
3 The Action Bar
4 Customer Support

5 Release §.0 Summary of Revisions

6 Index for ASG-SmartDoc Help

Specific Information

230

To request help for specific subjects

1 To request help for specific subjects, perform one of these actions:
. Enter the Help Tutorial, then enter the INDEX command.
. From the Help Table of Contents select option 6 and press Enter.
. Select Help P Index and press Enter.
2 The Help Index displays (see Figure 98 on page 231). Select the appropriate Index
entry to view the Help for a specific subject.
Note:

Enter an alphabetic character on any Index screen to display the Index screen

corresponding to that character.
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Figure 98  Help Index Example

ASG-SmartDoc -- R6.0 --------- INDEX A - C ----------------mmmmmmmm oo oo HELP
===
To select a topic, enter the two- or three-character identifier.

Al - Action Bar Cl1 - Call Statement Report

A2 - Advanced Source Listing C2 - CALLREPT ASG-SmartDoc option

A3 - AKR description C3 - CALL subset

A4 - ALIAS data item C4 - CICS subset

A5 - ALLOCDEF command C5 - CMPOUT ASG-SmartDoc option

A6 - ANALYZE commands C6 - COBOL subsets

A7 - Analyze options C7 - CONDSRCLIST ASG-SmartDoc option

A8 - Analyze Submit pop-up C8 - COBOLII subset

AS - Analyze Submit Parameters C9 - COLON ASG-SmartDoc option
screen C10 - Commands

A1l0 - ASSIGNMENT subset C11 - COMMENT subset

C12 - Compiler/Optimizer Output
C13 - Condensed Source Listing
C14 - CONDITIONAL subset

Bl - BANNER ASG-SmartDoc option C15 - Control flow

B2 - BIRDSEYE ASG-SmartDoc option C16 - Copy Statement Report
C17 - COPYREPT ASG-SmartDoc option
C18 - CUA, Introduction

Another index page can be displayed by entering its letter.

Help Abends

To request Help for ASG user abends

1 To request Help for ASG user abends, perform one of these actions:
. Enter the HELP ABENDS command and press Enter.
. Type ABENDS in the command input area and press PF1/13.

. Select Help » Common Abends and press Enter.

2 The ABENDS screen displays (see Figure 99 on page 232).

Note:

Select Topic 2 on this screen to display the ASG Abend Codes screen that lists all user
abend messages and explanations for each message.
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Figure 99 « ASG Abend Codes Screen

===>

965 X’

967 X'

968 X'

970 X'

972 X’

974 X'

ASG-SmartDoc -- R6.0 ---------- ASG RBEND CODES -=------=-----=-—=-=--—-- HELP

Rbend codes in the range 900 - 999 (X'384 - X'3E7') buypass ASG error
recovery, causing the abend to be handled by ISPF or by the system. If the
problem cannot be resolved, call Customer Support.

3C5’

3c7’

3c8’
3CA’
3cc’

3CE’

Unable to intercept program.

The ASG-Center AUTHORIZE password was not specified during
installation.

An internal error occurred during initialization.

A package load module was called directly.

The ASG Edit Monitor encountered a severe error.

An invalid VIASBASE module was found. The current product
expects a level of CEO50 or greater. Enter HELP 4988 for more

information.
(continued)

Help Messages

SmartDoc messages display in the long message area, which is located on the bottom of
the screen. The message format is:

ASGnnnnx text

where:

nnnn is the message number

x is one of the severity levels listed below

text is the text of either the long or the short message.

Severity Levels

|

Informational - no required action.

4

Warning - an error condition exists that is not critical.

Error - a critical error condition exists.

Disaster - serious error condition exists and the product is unable
to continue.

Termination - product terminated with the specified error.
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Short messages display when available. Long messages display when short message does
not exist, or when help is requested immediately following a displayed short message.
To display Help for a specific message, follow this step:
» Enter the HELP primary command, followed by the message number.

The Help Explanation and Action Panel for that message displays (see Figure 100).

Figure 100 » Help Explanation and Action Panel

HELP Explanation and Action Panel
Command ===> Scroll ===> CSR

Additional support may be found at our Web Site: support.asg.com
ASG1317 ENTER YES OR NO AT THE CURSOR LOCATION OR BLANK FOR THE DEFAULT.
EXPLANATION:

The input field at the cursor location is expected to he a YES

or NO.

ACTION:
Correct the value or blank it out for the default.

KKK K KKK KK KK KKK KKK KKK KKK KKKKKKKK BOTTOM OF DATEA 5K KKK KKK K K K K K K K K K K K KK K KKK K KK KK K K

Printing Messages

Use the VIASMPRT program to print either all or a range of SmartDoc messages. The
VIASMPRT program produces a list of specified messages that includes this data:

. Message number

. Short message (if available)

. Long message

. Explanation of the message

. Action (if any)

The JCL to execute the VIASMPRT program resides in
ASG.VIACENxx.CNTL(VIASMPRT). The entire message file prints unless you specify

a range in the PRM parameter. This syntax would print messages 300 through 499, for
example:

PRM="'START=300, END=499"'
To print all messages, specify the ALL keywords in the PRM parameter.
The default value for START is 1. The default value for END is 9999. If you only enter

the START value, messages print starting at the specified message number and ending
with 9999.
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If you only enter the END value, the messages print starting with 1 and ending with the
message number that you specified.

The NOTES keyword specifies that any notes associated with a message are printed. The
default is NONOTES. Typically, notes are provided to illustrate Center primary
commands.

Figure 101 and Figure 102 on page 235 illustrate the VIASMPRT JCL and the output
from the job.

Figure 101 = VIASMPRT JCL

ff a3 JOE [ 1,a43--CENTER. UIASMFET"

e INSERT */*ROUTE PRINT NODE _TSER‘ HERE IF MHEEDED.
Iy

S *EE
e * AR, INC. A3F-CENTER ERX.X *
EE * *
fi* * *
e * TTILITY TO PRINT A3 MESSAGES *
Fra * *
' *EE
i

JATIAIMPRT PROC  ASF='A3F°, HIGH LEVEL WODE 0OF A5G DAT2 SETSE

I CEMTER="VIACENSO0", MIDDLE WODE OF A3F DATA ZETZ

£ SHIOUT="*", PRINT OUTPUT MESSAGE CLAZS

I FRM=" " FARM FOFR MESSAFES TO EE FRINTED
Iy

I TEE
Frd * MESSAGE FRINT TTILITY *
HE * *
Fr * THIZ PROGEAM WILL FERINT ALL OF THE ME3SAGES IN THE &3&F *
e * MESZAGE FILE 2WD THE HELF TEXT ABZOCIATED WITH EACH *
fex * MES3AGE IT WILL PRINT THE ENTIRE FTILE EY DETAULT. %WO0U MAY*
A * SELECT & FIVEN RANGE OF MESSAGFEZ EY SPECIFY ING THE *
e * OPTIONAL PARAMATER EEYWORDE: START AWND END. FOR EXAMPLE: *
Fr * PRM='3T &RT=200 END=4353" *
Frd * TILL FRINT MESSAGES NUMEELER 200 THROUEH 427, INCLUSIVE. *
e * THE DEFAITLT WALUEES FOR ST ART AND END ARE 1 2ND 99339 *
Fr * BESPECT IVELY. CONSEQUENTLY THE FPRM VALUE "END=200° WILL *
e * PRINT MEESAGES 1 THROUGH 200, AND THE PRM VALUE *
fex * "START=4000° TWILL PRINT MESSAGES 4000 THROUGH #2533, *
S * *
e * AN OPTIOMAL KEYWORD , HOTES, WILL ALS0 PRINT ANY WOTES *
Fr * ASB0CIATED WITH & MESSAGE . *
fi* * *
e * ANDITIOWALLY, THE KEYWORD ‘ALL‘ WILL EXPLICITLY PRINT ALL¥*
Fr * MESSAGES. *
fi* * *
i *EE
e

JATIAMPRT EXEC PEM=UIASMPET,REGION=409&H,
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15 Help Facility

Figure 102 = VIASMPRT Output

PRINTING ME3ZAGES FROM 12z TO 1223.

MESSAGES PRINTED.

END OF MESIAGE PRINT PROCESSING.

A3G1z22 ENTER THE REQUIRED FIELD AT THE CURSOR LOCATION.

EXPLAMNATICH:
The field at the cursor location 1s a reguired field that must
be Entered for processing to continue.

ACTICHN:
Enter the information reguired to continue processing or exit
from The panel.

A3G1223 VALID TUNIT TYPES: CYLINDERS/COL OR TRACKES/TRE OR
RECORDS/REC.

EXPLAWATION:
The space unit allocation type is inwvalid.

ACTICH:
Reenter the field with one of the following:
CYLINDERS, CYL, TRACKS, TRE, RECORDS, REC.
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action bar

The line of keywords at the top of a screen. Each keyword represents a category of
actions that may be performed on that screen. Select an action by moving the cursor to the
desired keyword and pressing Enter. See Chapter 1, "Introduction," on page 1 for more
information.

alias of

A field on a pop-up listing entries in the AKR. If the analyzed program contains an
ENTRY point, Alias Of is the name of the program containing the ENTRY point. If the
name in the PROGRAM-ID statement was overridden at the time the analyze job was
submitted, Alias Of is the name that was entered in the AKR program name field on the
Analyze Submit pop-up.

analyze
The process used by SmartDoc to prepare a COBOL program for reporting.See Chapter
11, "Analyze," on page 157 for more information.

analyze options

Run-time options that control the Analyzer processing. Many of these options are similar
to the COBOL compiler options. Default values are established at installation time and
can be overridden by editing the Analyzer JCL or by using the Analyze screens. The
Chapter 11, "Analyze," on page 157 contains a complete description of each Analyze
option.

Analyze Summary report
A summary of the run-time statistics and diagnostic messages produced when an Analyze
job completes.

AKR

Either a BDAM or VSAM file organization that contains all analysis information
produced by the Analyze job. Multiple AKRs can be defined. See Chapter 13, "AKR
Utilities," on page 193 for more information.

browser
An application that displays World Wide Web content.
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COBOL subset
COBOL verbs of a similar nature that have been grouped together. For example, READ,
WRITE, OPEN, and CLOSE are grouped into the 10 subset. See Chapter 2, "Concepts."

on page 7 for more information.

command input area
The field on SmartDoc screens where primary commands are entered, indicated by ===>
on the fourth line of the screen.

dataname
A standard COBOL term for fields defined in the DATA DIVISION of a COBOL
program. Variable names, files, groups, array elements, and fully qualified datanames.

data usage

Defines how a data item is used: DEF indicates the statements in the DATA DIVISION
where the data item is defined; USE indicates the statements where the value is used or is
tested; MOD indicates the statements where the value is set or is modified; REF indicates
any of the above conditions.

DBCS
See “double byte character set (DBCS)” on page 236.

DDL
DB2 SQL Data Definition Language, a subset of SQL.

diagnostic message

An informational or an error message generated by the online and batch components.
Online - A short message displays in the upper right corner of the screen (if available). A
long message displays on line three when PF1/PF13 is pressed or when HELP is entered
for a short message. Batch - Messages are included in the Analyzer Summary.

DL/I'| DL/
The database (DB) portion of the IMS system.

DML
DB2 SQL Data Manipulation Language, a subset of SQL.

double byte character set (DBCS)

A character set that uses two bytes to represent each character. Various Double Byte
Character Sets are used with languages such as Chinese and Japanese that cannot be
represented with single byte codes.

file transfer protocol (FTP)
A protocol that defines how to transfer files from one computer to another.
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help

SmartDoc has three levels of Help: Long messages, notes, and tutorial screens. Specific
command information is available by entering a command, then pressing PF1/13. The
Help facility can also be accessed from the either the Help pull-down or any SmartDoc
screen. See Chapter 9, "Help." on page 147 and Chapter 15, "Help Facility," on page 225
for more information.

label name
Any PROCEDURE DIVISION paragraph or section name and the PROCEDURE and
PROC literals.

live exit
An abnormality in program control caused by out of perform range GO TOs and
overlapping perform ranges.

log file
A file allocated bySmartDoc and used for error messages and log commands.

logical unit
Performed paragraphs (or sections) and CALLed programs reported on the Structure
Chart.

long message

Either a diagnostic or an error message that displays on line five of SmartDoc screens.
Long messages are sometimes preceded by short messages displayed in the upper right
corner of the screen. Pressing PF1/PF13 after receiving a short message displays the
corresponding long message.

member
A member in a PDS or a source manager such as Panvalet or Librarian. This can be the
alias name found in the AKR.

metrics
A measure of either program quality or complexity.

page mode
A formatting option for the Structure Chart. Page Mode indicates the Structure Chart is
printed on pages that can be placed in a notebook.

perform range

A perform range consists of the source code contained in a PERFORM statement, and
includes all code that is or could be executed as a result of GO TOs, PERFORMs, etc.,
within that PERFORM.
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pop-up

A window displayed by selecting an item on a pull-down or a pop-up, or by entering
certain commands. It is superimposed on the screen to allow entry of information for the
requested action. See Chapter 1, "Introduction," on page 1 for more information.

primary command
An instruction entered in the command input area of the screen.

program
Program source member name, the name specified in the IDENTIFICATION DIVISION
of a COBOL program, or the CSECT name of a program that is not COBOL.

pull-down

The list that displays when an action is selected on the action bar. On a pull-down, actions
followed by ... display a pop-up when selected. Actions not followed by ... immediately
activate internal commands.

recursion
Either a perform range or paragraph that performs itself.

SBCS
See “single byte character set (SBCS)” on page 238.

screen
A full-width display of information containing an action bar as the first line. SmartDoc
screens are modeled after TSO/ISPF screens.

short message

Either a diagnostic or an error message that displays in the upper right corner of
SmartDoc screens. Pressing PF1/13 after receiving a short message displays the
corresponding long message.

single byte character set (SBCS)

A character set that uses one byte to represent each character. Single Byte Character Sets
are used with languages such as English where the characters can be represented with a
one-byte code.

SQL
DB?2 Structured Query Language, including DML and DDL.

storage management subsystem (SMS)

An operating environment that automates and centralizes the management of storage. To
manage storage, SMS provides the storage administrator with control over data class,
storage class, management class, storage group, and ACS routine definitions.

subset
See “COBOL subset” on page 236.
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tile mode

A formatting option for the Structure Chart. Tile Mode indicates the Structure Chart is
printed on pages that can be pasted together to produce a single chart of the entire
program.

VIASUB
An edit macro included with the SmartDoc product used to submit an Analyze job.

VIASUBDS
A CLIST included with the SmartDoc product used to submit an Analyze job.
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Index

A ALTER statement 88
action bar analysis types 125
descriptions 6 analyze

on Program Metrics View screen 134
advanced source listing 11,44, 49, 85, 116,
189-190
DATA DIVISION
example 49
format 44
generate 116
PROCEDURE DIVISION
example 53,55,57,59
format 44
report field descriptions 60
suppress 116
AKR x, 112,134,170, 191
allocate 121-122, 127
without ISPF 206
available space in 124
definition 8
delete a program from 121, 124
expand 121-122, 127-128
expand without ISPF 206
list programs in 123
management 191
metrics member 126
parameter 163
profile member 126
program directory 121
rename a program in 121-122, 124
utility log 204
VIASAKRA JCL example 206-207
VIASAKRX JCL example 209
AKR Allocation screen
field descriptions 128
alias data reference 76
Alliance
accessing from ESW screen xvi
description xiii
linking xvi

a COBOL program 156
Alliance 125

Analyze Submit pop-up 110
automatic JCL modifications 167
compile/link JCL 158

DA 39

DC 39

DS 39

DX 39

ESW monitor 190

extended 50

extended, resource estimates 158
facility resource estimates 158
features 158

Insight 125

ISPF 160

ISPF/PDF edit 161

JCL after modifications 170
job submit 110

methods 159

options 158,173

overview 155

parameters 163

process 159

requirements 156

resource estimates 158
SmartDoc 125

SmartDoc extended 125
SmartTest 125

source program 156

VIAIN DD statement 168
VIASUB edit macro 112, 161
VIASUBDS CLIST 159-160
when ISPF not installed 159, 166

ANALYZE command 110,214

241



ASG-SmartDoc User’s Guide

242

analyze option

BUF 174

COB2R3 174

COBOL370 174

COBOLII 174

DB2LIB 175

DB2PLAN 175

DYNCALL 176

FLAG 177

INPUT 178

10 178-186

LANGLVL 179

LANGLVL override 174

LINECNT 179-180

MAIN 180

NOCOBOLII 174

NODYNCALL 176

NOINPUT 178

NOIO 178-186

NOOUTPUT 181

NORECUR 182

NOSEQ 183

NOSOURCE 183

OUTPUT 181

PROGRAM 181

RECUR 182

SEQ 183

SOURCE 183

SPACE 184

SQLID 184

SUBSYS 185

XLIVE 185

XMEM 186
Analyze Submit Parameters screen 164

example 164

field descriptions 164

option descriptions 164
Analyze Submit pop-up 111

example 111

option descriptions 111
analyze summary report

recursion report 182
AOPT parameter 163
Application Knowledge Repository 134
ASG Abend Codes screen 230

example 230
ASG-Center 2
ASG-SmartDoc

major components 5
Assembler program 126
ASSIGNMENT subset 13
AutoChange

accessing from ESW screen xvi

description xiii

B

BANNER SmartDoc option 187
base locator cell 47
Batch AKR utility
AKR Utility Log 204
AKR utility log example 205
command format 194
comments 196
control cards 194
CONVERT command 196
COPY command 197
DELETE command 198
EXPORT command 199
HELP command 199
INIT command 200
JCL 193
MOVE command 200
PRINT command 201
print directory
example 205
report 205
PUNCH command 202
punch directory 205
example 206
Utility Log 204
Bridge
accessing from ESW screen xvi
description xiii
browser 235
BUF 174
buffers 174

C
CALL statement 86
report 86, 116, 188
example 87
generate 116
suppress 116
CALL subset 13
CALLed program 86
nonreturning 86
returning 86
CALLed programs 178
CALLed subprogram 180
CALLREPT SmartDoc option 188
Center, description xiii
CICS
subset 13
clause
DEPENDING ON 44
CMPL parameter 163
CMPOUT SmartDoc option 167, 188
COB2R3 analyze option 174



COBOL

COBOL level in analyze job 174

subsets description 13

verbs 82
COBOL Il release 3 174
COBOL370

analyze option 174

in analyze job 174
COBOLII

analyze option 174

release 3 4

subset 13
COLON SmartDoc option 188
command

ANALYZE 110,214

delimiter 212

HELP 215

input area 212

KEYS 217

LOCATE 218

PARMDEF 219

PRINTLOG 220

PRODLVL 221

RECALL 222

syntax example 214
Command Processing 212
COMMENT subset 13
compiler DMAP

compiler flags - COBOL II 45

compiler flags - OS/VS COBOL 44

definition 44
compiler output file 190
compiler/optimizer output 106, 116, 188-

189
condensed source listing 61, 116, 188

example 62

generate 116
CONDITIONAL subset 13
CONDSRCLIST SmartDoc option 188
control flow 49-50

analysis 10

symbols 50
control transfer 50

by a GO TO 88

by a GOTO 50

by a PERFORM 50, 88

by a RETURN 50

by an ALTER 88

by an EXIT 50

by an internal CALL 88

by an internal call 50

by an ON CONDITION 50, 88

by fall through logic 50, 88
control variable metric 9

Index

conventions page Xix

CONVERT 196

COPY 197

COPY member 85

COPY statement 84

copy statement report 84, 116, 188
COBOL Il release 3 example 86
example 85
generate 116
suppress 116

COPYREPT SmartDoc option 187-188

CPU usage 186

customer support 150

cyclomatic complexity metric 103
description 9

D

DATA DIVISION
format 44
report 81

field descriptions 81
data flow 49-50, 53, 55, 57
analysis 11
data item
definition 51,76
descriptions 13
IN 86
indirect modification 76
indirect use 76
modification 76
next reference 51
next use 51
no subsequent reference or use 76, 94
OUT 86
previous modification 51
previous reference 51
redefined 44-45,76
renamed 76
uninitialized 76
use 49
date division 49
DB2LIB analyze option 175
DB2PLAN analyze option 175
DEADCODE 49-50, 86, 88, 95
DEBUG subset 13
DECLARATIVE 50
DEFINITION subset 13
DELETE 198
DELMET SmartDoc option 153, 188
DELMET SmartDoc options 153
DEPENDING ON clause 44
DIRECTIVES subset 13
DIVISION subset 13
DL/I subset 13
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DSCHK parameter 163

DUPPERF SmartDoc option 63, 68
DUPPERF SmartDoc options 63, 68
dynamic calls 176

dynamically called programs 176
DYNCALL analyze option 176

E
EDIT parameter 163
Encore
accessing from ESW screen xvi
description xiv
enhanced data
cross-reference report 76, 78, 116,
188-189
ENTRY subset 13
essential complexity metric description 10
Estimate
accessing from ESW screen xvi
description xiv
ESW
description xii
invoking products xv
product integration xvi
exception 50
execution parameters 166
Existing Systems Workbench screen 16
exit
live 95
EXIT PROGRAM statements 180
EXIT subset 13
EXPORT 199

F
fall through logic 88
FD subset 13
figurative constant 76
File - AKR
Allocate/Expand pop-up 127, 192
example 128
option descriptions 128
Directory pop-up 192
example 124
field descriptions 124
Utility pop-up 192
example 122
field descriptions 122
option descriptions 122
File - AKR Allocate/Expand pop-up 127
File - AKR Directory pop-up 192

File - AKR Utility pop-up 121, 192
File - Analyze Submit pop-up 173
File - General SmartDoc Options pop-up
option descriptions 118
File - General SmartDoc Report Options
pop-up 118
File - PERFORM Range Hierarchy
Options 120
File - PERFORM Range Hierarchy Options
pop-up
120
File - Select Reports pop-up
115
File - Select Reports pop-up window 115
File - SmartDoc Options pop-up
option descriptions 114
File - SmartDoc Report pop-up 113
field descriptions 114
File - Structure Chart Options pop-up
119
option descriptions 119
file format
fixed 45
fixed and blocked 45
spanned 45
undefined 45
variable 45
variable and blocked 45
File pull-down 109
action descriptions 110
example 110
on Program Metrics View screen 134
File Transfer Protocol 236
FLAG analyze option 177
flag messages 177
FTP 236

G
generate advanced source listing 116
Getting started 15
GLOBAL 45
Glossary 235
GO TO statement 88
GOBACK statements 180
GOTO subset 13
GOTOFAR
program metric report 104
report field descriptions 105
GOTOFAR metric 10



H

HELP 199,215
help
for abends 229
for commands 227
for general information 228
for screens 225
for specific information 228
how to obtain 224
index 228
navigational commands 225
table of contents 228
topics 224
Help - About pop-up
description 149
example 149
field descriptions 149
Help - Specific ASG Command pop-up
description 147
example 147
field description 147
Help - Specific ASG Command pop-up
window 147
Help - Specific ASG Message Number
pop-up
description 148
example 148
field description 148
HELP command 215
Help Explanation and Action Panel 231
Help Explanation and Action Panel
screen 231
Help Online 223
Help pull-down
action descriptions 146
description 145
example 146
help tutorial 224

I
IN parameter 86
indirect data reference 76
INIT 200
INPUT analyze option 178
INPUT statements 178
in analyze job 178
INPUT subset 13
INS parameter 163
Insight
accessing from ESW screen xvi
description xiv
using analysis functions xvi

Index

insufficient memory 186
interfaces 2

internal tables 174
introduction for new users 15

10
analyze option 178-186
in analyze job 178-186
subset 13
ISPF 4
when not installed 188
J
JCL
analyze after modifications 170
analyze automatic modifications 167
analyze compile/link 158
K

KEYS command 217

L

LABEL subset 13

LANGLVL analyze option 179
override 174

language level 179

line count 179-180

line numbers

generated by analyze 47, 49, 53, 55,

57,59
LINECNT analyze option 179-180
literal 76
live exit 95
in analyze job 185
LOCATE command 218
log file 138, 140
allocate 140
deallocate 140
print 140
logical flow 49
logical unit 66

M
MAIN analyze option 180
main program 180
main storage 174
major components of ASG-SmartDoc 5
master index 107
example 108
MATH subset 13
memory
in analyze job 186
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messages
in analyze job 177
long 231
short 231

metrics 101, 189
control variable description 9
cyclomatic complexity 103
cyclomatic complexity description 9
definition 8
delete 153
delete when ISPF not installed 188
essential complexity description 10
GOTOFAR description 10
rename 153
rename when ISPF not installed 189
software science volume description 9
storage 101, 152

metrics report 101, 116, 189
control variable example 102
cyclomatic complexity example 103
cyclomatic complexity field

descriptions 102
essential complexity example 103
generate 116
PERFORM range metrics 105
software science volume example 102
software science volume field
descriptions 102

suppress 116

MOVE 200

MVS 4

N

new user introduction 15

NOBANNER SmartDoc option 187
NOCALLREPT SmartDoc option 188
NOCMPL parameter 163

NOCMPOUT SmartDoc option 188
NOCOBOLII analyze option 174
NOCONDSRCLIST SmartDoc option 188
NOCOPYREPT SmartDoc option 187-188
NODSCHK parameter 163

NODUPPERF SmartDoc option 68
NODUPPERF SmartDoc options 68
NODYNCALL analyze option 176
NOINPUT analyze option 178

NOINS parameter 163

NOIOanalyze option 178-186

NOOUTPUT analyze option 181
NOPANEL parameter 163
NORECUR analyze option 182
NOREUS parameter 163
NORNS parameter 163

NOSD parameter 163

NOSDR parameter 163
NOSDX parameter 163

NOSEQ analyze option 183
NOSOURCE analyze option 183
NOST parameter 163

NOSTX parameter 163

o
OCCURS clause 44-45
OCCURS DEPENDING clause 45
Options - Log File Definition pop-up 220
description 140
example 140
field descriptions 141
option description 140
Options - Parameter Definition pop-up 219
Options - PF Key Definition pop-up 217
description 142
field descriptions 143
Options - Product Parameters
example 139
Options - Product Parameters pop-up
description 139
field descriptions 139
Options - Product Parameters pop-up
window 139
Options - Rename Metrics pop-up 134
Options - Sort Metrics pop-up 134
Options pull-down
action descriptions 138
description 137
example 138
on Program Metrics View screen 134
OUT parameter 86
OUTPUT 162
analyze option 181
execution parameter 166
parameter 163
statements 178
subset 13
overflow area 50
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page mode 66, 190
PANEL parameter 163
paragraph cross-reference 88, 116, 189
COBOL Il release 3 example 91
example 89
generate 116
suppress 116
PARAGRAPH subset 13
parameter
CMPL parameter 167
DPARM parameter 153
DPARM() parameter 167
ENS parameter 166
INS parameter 166
SD parameter 166
SDR parameter 153, 166
ST parameter 166
STX parameter 166
SYSPRINT parameter 167
VIADCOMP 167
PARMDEF 219
PARMDEF command description 219
PERFORM
statement 88
subset 13
PERFORM range 91
description 91
duplicate on reports 188
INPUTS 91
OUTPUTS 91
PERFORM range hierarchy chart 63, 116,
188
perform range hierarchy chart 189-190
COBOL Il release 3 example 65
conditionals option 66
example 64
generate 116
Gotos option 66
suppress 116
PERFORM range usage and interface
report 14,91, 189
perform range usage and interface report
example 92,94
PF Key Definition pop-up
example 143
PF keys
displaying 142
redefining 142

Index

PGM parameter 163
Primary ASG-SmartDoc screen 6
action descriptions 6
example 6
PRINT 201
PRINTLOG 220
PROCEDURE DIVISION
advanced source listing 57
example 53, 55,57,59
format 44
report field descriptions 60
PROCONLY parameter 163
PRODLVL command 221
product integration xvi
program
data flow 44
documentation 1
internal structure 1
logic 1
structured techniques 94
PROGRAM analyze option 181
program analyzer
ASG monitor 166
program exception report 94, 116, 189
example 97,99
generate 116
suppress 116
program metrics 8
Program Metrics View screen 109, 133
action bar descriptions 134
field descriptions 134
program name 181
program summary report 42
example 43
PROGRAM-ID statement override 181
pull-down
Help 145
Options 137
PUNCH 202

R

RECALL command 222
Recap
accessing from ESW screen xvi
description xiv
RECUR analyze option 182
recursion 94
in analyze job 182
report 182
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redefines 44-45,76
registers
special 49, 76
relative offset 47
RENAME SmartDoc option 153
report
colon substitution character 188
enhanced data cross-reference 188
generate 116
generate minimum 116
GOTOFAR program metric 104
heading example 40
suppress 116, 189
table of contents 40
verb frequency table 190
verb summary 82
return 182
REUS parameter 163
RNS parameter 163

S

sample SmartDoc session 15

SD parameter 163

SDR parameter 163

SDX parameter 163

SECTION subset 13

SEQ analyze option 183

sequence numbers source statement 183

SmartDoc
accessing from ESW screen xvi
description xiv

SmartDoc Options screen 187

SmartEdit
accessing from ESW screen xvi
description xv

SmartTest
accessing from ESW screen xvi
description xv

software science volume metric
description 9

SORTMERGE subset 13

SOURCE analyze option 183

source listing spacing 184

source program listing 183
in analyze job 184

source statement sequence numbers 183

SPACE analyze option 184

special registers 49, 76

SQLID analyze option 184

ST parameter 163

statement
VIAIN DD 166
structure chart 66, 120, 188, 190
bird’s eye view example 70
COBOL II release 3 example 76
condensed format 66
conditionals option 73
Gotos option 73
horizontal size 120, 189
page mode 66, 190
page mode example 71
page mode overflow example 73
report field descriptions 74
tile mode 66, 190
tile mode example 74
vertical size 120
STX parameter 163
submit an analyze job 110
subset
01 and 77 LEVELS 13
DIRECTIVES 13
DIVISION 13
DL/ 13
ENTRY 13
EXIT 13
FD 13
10 12
MATH 12
subset report 78, 190
COBOL Il release 3 example 81
example 79
SUBSYS analyze option 185
support service desk 150
suppress advanced source listing 116

T
table
verb frequency 84
verb frequency table 82, 190
verb frequency table example 84
table of contents report 42
teleprocessing application
input CD 45
output CD 45
terminals 143
tile mode 66, 190

U
unexecutable code 49
user interface 2,4
utilities

AKR 121
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Vv

verb frequency table 84
verb summary report 82, 190
context information 82
example 83
verb frequency table 82, 190
verb frequency table example 84
verb usage 82
VIAIN DD statement 166, 168
CMPL parameter 167
DPARM parameter 153
DPARM() parameter 167
ENS parameter 166
INS parameter 166
SD parameter 166
SDR parameter 153, 166
SDX parameter 166
ST parameter 166
STX parameter 166
SYSPRINT parameter 167
VIADCOMP parameter 167
VIASAKRA JCL 206
VIASAKRU JCL 153
VIASAKRX JCL 206
VIASANIJC JCL 153,159, 166
VIASMPRT program 231
JCL 231,233
VIASUB edit macro 112,115,161, 166
parameters 163
VIASUBDS CLIST 159-160, 166
parameters 163
View - Open Metrics Repository
pop-up 132
example 132
field descriptions 132
View pull-down
action description 132
example 132
volume metric description 9
VS COBOL II in analyze job 174
VS COBOL in analyze job 174

X

XLIVE analyze option 185
XMEM analyze option 186
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