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1. Introduction

1.1. Purpose

This document is intended to be used by software analysts who need to understand how SIAT C++ Version 2.1 can be used to assist in analyzing C/C++ source code.

1.2. Scope

The scope of this Software User’s Guide is the software that comprises SIAT C++ Version 2.1.

SIAT C++ is a tool to help software analysts browse a set of C/C++ source files, and to aid in the identification of data that is potentially involved in external interfaces.  The interface presented to the software analyst will be dynamic HTML and Java applets rendered by a World Wide Web (WWW) browser.

The anticipated benefits of SIAT C++ include enhanced source code browsing capabilities and external interface identification and verification capabilities for the software analyst.

1.3. Definitions, acronyms, and abbreviations

Analysis Note – A textual note generated by a software analyst that is associated with a particular source code file.  An analysis note can be saved and retrieved at a later time for viewing and editing.  Threaded discussions can also be carried on through analysis notes.  Note that the functionality previously identified as “bookmarks” in SIAT C++ Version 2.0 has now been subsumed by the analysis note functionality and bookmarks no longer exist as a separate concept.

Control Flow Graph – A diagram for a particular C/C++ function that shows the flow of control (such as sequential execution, branching, or looping) among the statements that comprise that function.

CSCI – Computer Software Configuration Item. In this document, the words CSCI and Library are used interchangeably.  See Library.

Data Flow Graph – A diagram that identifies the variables in a system or computer program and shows which variables are used to calculate the values of each other.

Dependency Graph – A diagram that identifies the source files in a system or computer program and shows which files include one another via #include preprocessor directives.

EIA – Electronic Industries Association

External Data Item – See PUII.

External Interface – An interface between two pieces of software that is not discernable strictly from the source code (i.e. function calls within an executable are not external interfaces, a shared file written by one executable and read by another is an external interface, shared memory segments between two executables are external interfaces, shared messages on a common bus are external interfaces).  External Interfaces are represented and analyzed in SIAT C++ using external data items, a.k.a. PUIIs or GIDs.  External data items are user defined symbols that provide a mapping between data in one executable and data in another executable, used for the purpose of jointly tracing dataflow throughout the two executables.

Function Call Graph – A diagram that identifies the C/C++ functions in a system or computer program and shows which C/C++ functions call one another. 

Global Data Flow Graph – A Data Flow Graph for which Global Variable Identifiers that are associated with the same Project-Unique Identifier of Interface (PUII) are considered to represent the same variable.

Global Identifier (GID) – See PUII.

Global Variable Identifier – An Identifier of a variable that has global scope.

HTML – HyperText Markup Language

HTTP – HyperText Transfer Protocol

Identifier – The distinguishing name of a function, structure, union, class, enumeration, structure member, union member, class member, enumeration constant, typedef name, or variable in a C/C++ computer program.

Identifier Declaration – An Identifier declaration introduces the Identifier name into a translation unit or redeclares the Identifier name introduced by previous declarations.  An Identifier declaration specifies the interpretation and attributes of the object to which this Identifier refers.

Identifier Definition – An Identifier declaration is an Identifier definition unless one of the following applies:

· it declares a function without specifying the function’s body

· it contains the extern specifier and neither an initializer nor a function-body

· it contains a linkage-specification, is not declared in the brace enclosed declaration sequence for the linkage-specification, and has neither an initializer nor a function-body

· it declares a static data member in a class declaration

· it is a class name declaration

· it is a typedef declaration, a using-declaration, or a using-directive

Identifier Reference – A usage of an Identifier in a computer program that is not an Identifier Declaration or an Identifier Definition.

IEC – The International Electrotechnical Commission

IEEE – The Institute of Electrical and Electronics Engineers

Inheritance Type Hierarchy Tree - A diagram that identifies the classes in a system or computer program and shows the inheritance relationships between those classes.

ISO – The International Organization for Standardization

Library - A particular set of C/C++ source files that are prepared by a library maintainer for use by SIAT C++.  Multiple versions of one Library may be available for use by SIAT C++ at the same time. In this document, the words CSCI and Library are used interchangeably.

Master Library - The set of Libraries selected by a software analyst during an analysis Session.  The Master Library provides a context for interpreting the requests that the software analyst makes during their Session

Project-Unique Identifier of Interface (PUII) – A unique name that is used to specify an external interface.  This unique name is associated with a list of global variable Identifiers that represent the same external interface and thus the same logical data in multiple programs.

Session – A mechanism that preserves analyst specific state information while the analyst is using the SIAT C++ system.  A SIAT C++ Session stores the Master Library selected by the software analyst.  A session is created when a software analyst logs in to the SIAT C++ system.  A session for a particular software analyst ends when the software analyst ends their session or when a software analyst’s session has been inactive for a system configurable amount of time.

SIAT – Software Interface Analysis Tool (SIAT by itself usually refers to the SIAT tool that analyzes Ada source code)

SIAT C++ - Software Interface Analysis Tool for C/C++

SRS – Software Requirement Specification

STD – Software Test Descriptions

URL – Uniform Resource Locator

Version (of a Library) – Versions of a library indicate the same library, but with potentially different source files or different versions of the source files in the library.

WWW – World Wide Web

1.4. References

The C Programming Language, Second Edition, Brian W. Kernighan and Dennis M. Ritchie, 1988.

IEEE/EIA 12207.1-1997, IEEE/EIA Guide, Industry Implementation of International Standard ISO/IEC 12207: 1995, (ISO/IEC 12207) Standard for Information Technology – Software Life Cycle Processes – Life Cycle Data, IEEE/EIA, 1998.

IEEE Std 610-1990, IEEE Standard Computer Dictionary, A Compilation of IEEE Standard Computer Glossaries, 1990.

IEEE Std 1063-1987, IEEE Standard for Software User Documentation, 1987.

ISO/IEC 14882, First Edition 1998-09-01, Programming languages – C++, 1998.

SIAT C++ Software Requirement Specification, Document: NAS2-96024-01-224, November 15, 2001.

1.5. Overview

This document contains the content specified in IEEE/EIA 12207.1-1997 section 6.30, User documentation description, and the information specified in IEEE Std 1063-1987.

The rest of this document is organized as follows.  

· Section 2 contains tutorial material designed to guide the user through the following tasks:

· Login/CSCI Selection/Exit

· Browse C/C++ Source Code

· Symbol Analysis

· Using Analysis Notes

· Find Commands

· Section 3 is a reference to the SIAT C++ user interface.  It describes the various web pages that are presented to the user and their contents.

2. SIAT C++ Tutorial

This section contains tutorial material that explains how to execute the following tasks:

· Login/CSCI Selection/Exit

· Browse C/C++ Source Code

· Symbol Analysis

· Using Analysis Notes

· Find Commands

The tutorial will take two libraries and work through all of these tasks step by step in a connected fashion.  Major functionality will be exercised, but not every possible option will be explored.  For detailed information on the entire range of functionality provided by SIAT C++, please refer to Section 3, SIAT C++ Reference.

2.1. Login/CSCI Selection/Exit

2.1.1. Login

The first step in using SIAT C++ is to actually login to the system.  Initially you should use your web browser to navigate to the SIAT C++ Home Page (e.g. http://shenandoah.ivv.nasa.gov:2222/siat).  The following page will be displayed:
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Figure 1 - SIAT C++ Home Page

Click on the “SIAT C++” image, the “Enter SIAT C++” link, or the “login” link.  If you have never logged in before, the following page will be displayed.  Otherwise, the following page will be skipped and the “Welcome to SIAT C++!” page (the third figure following) will be displayed.
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Figure 2 – Login to SIAT C++ Page
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Figure 3 – Enter SIAT C++ Login Information Page

After entering a username and (optional) password, click on the “Click Here to Login” image.  SIAT C++ uses the username to differentiate between sessions for users, so each user should use their login id for the system.  Note that at this point, a cookie will be sent to your web browser.  You must have cookies enabled in order to use SIAT C++.  The following page will be displayed:
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Figure 4 – Welcome to SIAT C++ Page

Two selections can be made from this page.  The “Start A SIAT Session” or the “Login As A Different User” links can be selected.

If the “Login As A different User” link is selected, then the Enter SIAT C++ Login Information page will be displayed (see previous page), which allows the user to enter a different login name.  Otherwise if the “Start A SIAT Session” link is selected, then the SIAT cross reference (xref) server on the web server host is actually started.

At this point, click on the “Start A SIAT Session” link.  This will start the SIAT cross reference (xref) server on the web server host.

NOTE:  Once the user starts a session from this page (by clicking the “Start A SIAT Session” link), the only proper way to exit SIAT C++ is to choose the “SIAT C++ -> Exit SIAT C++” menu item from the common menu bar on subsequent pages.  Failure to use this method to exit SIAT C++ will allow processes to remain on the server that will use server resources but which will not be able to be reused by SIAT C++.  See section 2.1.3 for instructions on how to exit SIAT C++.
The following page will then be displayed.  Note that the list of CSCIs and CSCI Versions may be different depending on the CSCIs and CSCI Versions that have been installed on the system for SIAT C++ analysis.  Note that at this point, the user is logged in to the SIAT C++ system.
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Figure 5 - CSCI Selection Page

2.1.2. CSCI Selection

Once the user is logged in, they now have the opportunity to choose the CSCI/Version or CSCIs/Versions that they want to analyze.  The selections made provide a context for analysis requests made to SIAT C++.  Most requests made are within the context of a particular CSCI/Version.  However, requests involving External Data Items (a.k.a. PUIIs or GIDs), master library find strings, master library find constructs, and master library analysis notes are responded to in the context of all CSCIs/Versions that the user has selected from this page (and that are thus in their Master Library).
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Figure 6 – Opening CSCI(s) / Library(s)

The user makes their choices using the checkboxes and drop down menus on the “CSCI Selection” page, and then chooses to continue using the “Open CSCIs” button.  In this case, the user has selected to analyze the shape version 1.0 CSCI (a.k.a. library) and the exceptions version 1.0 CSCI.  After clicking on the “Open CSCIs” button, the Master Library page is displayed, with links for each of the CSCI/Versions selected for analysis.
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Figure 7 - Master Library Page

At this point, click on a CSCI/Version that will be the primary focus of analysis (in this case, the shape library).  After doing so, a new window will be opened and the Library View will be displayed in it.  (Each time a new CSCI/Version from the Master Library is selected, a new window will be created with the Library View for that CSCI/Version).  This view contains a list of all global symbols declared or defined in the source files in the library.  The display includes the symbol name, the symbol kind, and the file containing the symbol declaration or definition.

After selecting shape (1.0) from the list of libraries, the following page is displayed:
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Figure 8 - Library Page

2.1.3. Exiting SIAT C++

At any time after starting a SIAT session, the session may be terminated.  This is done by selecting the “SIAT C++ -> Exit SIAT C++” menu option from any window containing the SIAT menu bar.  This is shown, for example, on the following page.

NOTE:  This is the only proper way to exit SIAT C++.  Failure to use this method to exit SIAT C++ will allow processes to remain on the server that will use server resources but which will not be able to be reused by SIAT C++.
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Figure 9 - Exiting SIAT C++

After choosing to exit SIAT C++, all browser windows associated with the SIAT C++ session except the Master Library window will be closed.  The Master Library window will be redirected back to the Home Page.

2.2. Browse C/C++ Source Code

2.2.1. Library View Page – Selecting a Symbol

The normal place to start browsing source code is from the Library View, so this section will pick up from the point where Section 2.1.2., CSCI Selection, left off.  The Library View from Section 2.1.2. is reproduced in the following figure (to return to this point, follow the steps in Sections 2.1.1. and 2.1.2.):
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Figure 10 - Selecting a symbol from the Library Page

This page can be sorted by either the symbol name, kind of symbol it is or the file name (the default is by symbol name).

At this point, the source code can be browsed by either selecting a symbol, which will open the Source View window and display the definition or declaration of that symbol, or by selecting a file, which will open the Source View window and display the top of the source file.

After selecting “main()” from the list of global symbols, the page in the next section will be displayed.

Source View Page - Selecting a symbol reference
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Figure 11 - Source View Page

The source file can be browsed by scrolling the source listing frame up and down.  In addition, the source outline frame on the left can be used to jump to the global symbols and the #included files in the source listing frame.

All symbol references are hyperlinked to display the symbol definition, or the symbol declaration if the definition is not in any of the source files in the library.  The following page shows the Ellipse symbol on line 19 being selected so that the definition of this symbol can be seen:
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Figure 12 - Viewing the status bar on the Source View Page

Note that when the cursor is over a hyperlink (see above), a helpful text message is displayed in the status bar at the bottom of the window.  After selecting the Ellipse symbol on line 19, the page in the next section will be displayed, with the definition of Ellipse at the top of the Source View page.

Source View Page – Find References
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Figure 13 – Select a Class definition from the Source View Page

In this case, Ellipse is a class, and in the shapetest.cc listing, a new object of type Ellipse was being created.  To determine all the places in the library where the Ellipse class is referenced, click the Ellipse symbol definition as shown in the previous figure.  The page will now display a menu of analysis options for the Ellipse symbol as shown in the following figure.
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Figure 14 – Select “Find References -> All” menu option for a Class definition

Selecting “Find References->All” displays the Results View with a list of file and line positions in files in the library where Ellipse is referenced.  The Results View is shown in the following figure in the following section.

Results View Page – Selecting a Reference
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Figure 15 - Select a reference on the Results Page from the “Find References -> All” results

The references returned can be clicked so that the Source View is displayed with the location of the reference at the top of the source listing frame.  For example, clicking on the seventh reference to Ellipse, which is in file shape.h on line 69 as shown in the previous figure, will bring the Source View to the front and it will display the following figure in the following section.

2.2.2. Source View Page – Selecting a Symbol Definition or Declaration
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Figure 16 - Select a Class definition from the Source View Page

In particular, this reference is to the Ellipse class in the definition of the Circle class, showing that Circle publicly inherits from Ellipse.  To now determine all the declarations for the Circle class, click the Circle definition as shown in the previous figure.  The page will display a menu of analysis options for the Circle class as shown in the following figure:
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Figure 17 - Select "Find Declaration" menu option for a Class definition

Selecting “Find Declaration” displays the Results View with a list of file and line positions in files in the library where Circle is declared.  The Results View is shown in the following figure, and in this case it can be seen that there is only one declaration for the Circle class, the definition itself:
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Figure 18 - Select the definition on the Results Page from the “Find Declaration” results

Selecting the definition link will bring the Source View to the front again with the Circle definition at the top of the source listing frame, as shown in the following figure:
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Figure 19 - Select a reference of a Class on the Source View Page

Selecting the reference to the Ellipse symbol on line 69 will again change the Source View to display the Ellipse definition as shown in the following figure:
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Figure 20 - Select a function declaration from the Source View Page

Selecting the draw symbol declaration on line 60 will display a menu of analysis options for the draw symbol as shown in the following figure:
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Figure 21 - Select "Find Definition" menu option for a function

Selecting “Find Definition” will change the Source View so that the definition of draw is displayed at the top of the source listing frame, as shown in the following figure:
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Figure 22 - Select an open brace to find the matching close brace

The left brace that opens the function body can now be clicked (as shown in the previous figure) so that the closing right brace of the function body can be seen as follows:
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Figure 23 - Select a closing brace to find the matching open brace

Note that when the cursor is over a brace, the status bar at the bottom of the window also displays the line and column location of the matching brace.  Also, clicking on a right brace changes the display to display the opening left brace.

2.2.3. Source View Page – Goto Line Button

There are several other mechanisms for navigating source code.  A specific line can be displayed at the top of the source file listing by entering a line number and pushing the “Goto Line” button at the top right of the Source View.  This is shown in the following figure:
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Figure 24 - Using the “Goto Line” button on the Source View Page

After “11” has been entered into the text box and the “Goto Line” has been pushed, the Source View will display the following in the following section.

Source View Page – Back and Forward Button
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Figure 25 - Using the "Back" button to redisplay a previous file and line

If the “Back” button at the top left of the Source View is pushed, the Source View will redisplay the previous position that was jumped to, as shown in the following figure (The “Forward” button works in a similar manner, and moves forward in the list of positions that have been jumped to.  This functionality is similar to that normally provided by the web browser.  Note that the browser back, forward, and history navigation should never be used when using SIAT, since that mechanism is not sophisticated enough to work correctly with SIAT.):
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Figure 26 - Results from selecting the "Back" button on the Source View Page

2.2.4. Source View Page – Drop Down Recent List

The drop down menu in the top middle of the Source View contains a list of recent file and line numbers that have been jumped to.  For example, the initial symbol that was browsed was main(), which was found on shapetest.cc, line 5.  This item can be selected from the recent drop down menu as shown in the following figure:
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Figure 27 - Using the drop down "Recent" menu bar option on the Source View Page

After the Recent “shapetest.cc on line 5” menu item has been selected, the Source View will display the page in the following section.

Source View Page – Implicit Constructor and Destructor Hyperlinks
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Figure 28 - Select an implicit Constructor call from the Source View Page

Selecting the reference to the implicit CompoundShape constructor function call (CTOR) on line 18 will change the Source View to display the CompoundShape constructor definition as shown in the following figure (this text “CTOR” is not in the actual source code because it is an implicit function call but SIAT C++ has added the ability to see implicit constructor and destructor function calls):
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Figure 29 - Using the “Back” button to redisplay a previous file and line

Select the “Back” button at the top left of the Source View to redisplay the previous position that was jumped to, as shown in the following figure:
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Figure 30 - Results from selecting the "Back" button on the Source View Page

This has been a brief introduction to the functionality that SIAT C++ provides for browsing C/C++ source code.  The following section will continue from this point and examine types of analysis that can be performed on symbols.

2.3. Symbol Analysis

2.3.1. Function Call Analysis

For symbols that are functions, member functions, or user defined operators the Show Call Graph selection can be chosen.  Choosing this menu item will open the Graph View window and generate function call graphs for the selected symbol (in this case main).  The graphs will be represented both textually via indentation levels and graphically.  A caller function call graph will be generated, showing all functions, member functions, and user defined operators that (recursively) call the selected symbol.  Also, a callee function call graph will be generated, showing all functions, member functions, and user defined operators that (recursively) are called by the selected symbol.  Note that cycles in the call graphs are eliminated so that only a tree structured representation is shown.  

Continuing the example from the Browse C/C++ Source Code section, the main symbol definition on line 5 can be selected as shown in the following figure:
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Figure 31 - Select a function definition from the Source View Page

Selecting the main symbol definition on line 5 will display a menu of analysis options for the main symbol as shown in the following figure:
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Figure 32 - Using the "Show Call Graph" menu option

By selecting the Show Call Graph menu option the Graph View window will be displayed as shown in the following figure:
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Figure 33 – Select a hyperlink on the Graph View Page from the "Show Call Graph" results

The hyperlinks in the textual representations of the graphs and the nodes in the graphical representations of the graphs can both be selected.  Selecting them will bring the Source View window to the front and will display the definition (or declaration if a definition does not exist in the source files) of the function, member function, or user defined operator that was selected.  For example, selecting the Line::draw(Drawable &) function results in the Source View window appearing as in the following figure:
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Figure 34 - Results from selecting a function reference on the Graph View Page

This section has shown how function call graphs for functions, member functions, and user defined operators can be generated.

Type Analysis

For symbols that are classes or structs, the Show Type Hierarchy selection can be chosen.  Choosing this menu item will open the Graph View window and generate type hierarchy trees for the selected symbol (in this case Rectangle).  The graphs will be represented both textually via indentation levels and graphically.  An ancestors inheritance tree will be generated, showing all classes and structs that (recursively) are parents of the selected symbol.  Also, a descendents inheritance tree will be generated, showing all classes and structs that (recursively) are children of the selected symbol.  

Continuing the example from the Function Call Analysis section, the Rectangle symbol definition on line 30 can be selected as shown in the following figure:
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Figure 35 - Select a Class definition for Type Analysis

Selecting the Rectangle symbol definition on line 30 will display a menu of analysis options for the Rectangle symbol as shown in the following figure:
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Figure 36 - Select the "Show Type Hierarchy" menu option

By selecting the Show Type Hierarchy menu option the Graph View window will be displayed as shown in the following figure:
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Figure 37 - Select a hyperlink on the Graph View Page from the "Show Type Hierarchy" results

The hyperlinks in the textual representations of the graphs and the nodes in the graphical representations of the graphs can both be selected.  Selecting them will bring the Source View window to the front and will display the definition (or declaration if a definition does not exist in the source files) of the class or struct selected.  For example, selecting the Shape class results in the Source View window appearing as in the following figure:
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Figure 38 - Results from selecting a Class reference on the Graph View Page

This section has shown how type inheritance hierarchy trees for classes and structs can be generated.

File Dependency Analysis

For files, the Show Dependency selection can be chosen.  Choosing this menu item will open the Graph View window and generate file dependency graphs for the selected file (in this case shape.h).  The graphs will be represented both textually via indentation levels and graphically.  A files included graph will be generated, showing all files that (recursively) are included by this file.  Also, a files included by graph will be generated, showing all files that (recursively) include this file.  Note that cycles in the dependency graphs are eliminated so that only a tree structured representation is shown.  

Continuing the example from the Type Analysis section, the shape.h symbol in the source file outline frame can be selected as shown in the following figure:
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Figure 39 - Source View Page ready for File Dependency Analysis

This will result in the source file listing frame being scrolled so that the top of the shape.h source file appears at the top of the source file listing frame, as shown in the following figure:
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Figure 40 - Select the Filename for file dependency analysis

Selecting the shape.h file name will display a menu of analysis options for the shape.h file as shown in the following figure.  Note that this menu is displayed whenever a file name is selected in the source file listing frame, whether at the top of the page or in a #include statement.
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Figure 41 - Select the "Show Dependency Graph" menu option

By selecting the Show Dependency Graph menu option the Graph View window will be displayed as shown in the following figure:
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Figure 42 - Select a hyperlink on the Graph View Page from the "Show Dependency Graph" results

The hyperlinks in the textual representations of the graphs and the nodes in the graphical representations of the graphs can both be selected.  Selecting them will bring the Source View window to the front and will display the file and line position selected.  For example, selecting the shapetest.cc file, line 3, results in the Source View window appearing as in the following figure:

[image: image43.png]shapetest.cc

canvas.h
shape.n
compound..h
main()

00003 #include !shape.h"
00004 #include "compound.h"

00005 main()

00008
0007
oooos
oooos
ooo1o
ooo11
ooo1z
00013
ooo13
ooo1s
ooote
o017
oooie
ooo1s
ooozo
onoz1
onozz
o0oz3
oooz3
ooozs
oooze
oooz7
oooze

L

Line
Line
Line
Line
Line

Line (3,

arau(c);

arawic);

waw(c) ;

Canvas ¢ (smemn37, 50);

Souare 5o,

CompoundsShape s imco;

12, 3, 19):

transiate(z, 2);

transiate (25, 0):

10, 13);

©5.add(nev Ellipserm (0, 0, 6, 12));
©cs.add(nev Ellipsern (25, 0, 6, 12]);

ranslate (2,
iraw (c) ;
=.translate (0

20d (new Linewa (6, 6, 25, 6]);

2):

20

& =p=





Figure 43 - Results from selecting an “Included by” file on the Graph View Page

This section has shown how file dependency graphs for source files can be generated.

Related Symbol Analysis

For symbols that are variables or fields, the Find Related selection can be chosen.  Choosing this menu item will open the Related Items View (PUII View) window.  Related items are defined by External Data Items (a.k.a. PUIIs or GIDs).  They are defined in a user generated file that provides the external data item name, and the symbol name it is related to, with information on the file, line, and column of the symbol definition.  Multiple symbols with the same external data item name are logically mapped to each other, providing a way to trace dataflow through interfaces.  The Related Items View displays the PUII name(s) that the symbol is related to, along with the library, version, and symbol name for all symbols related via this PUII.  

Continuing the example from the File Dependency Analysis section, the c symbol definition on line 7 can be selected as shown in the following figure:
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Figure 44 - Select a symbol for Related Symbol Analysis

Selecting the c symbol definition on line 7 will display a menu of analysis options for the c symbol as shown in the following figure:
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Figure 45 - Select the "Find Related" menu option

By selecting the Find Related menu option the Related Items View will display all related symbols within the Master Library and it will be displayed as shown in the following figure:
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Figure 46 - Related Items View Page (PUII View) – Master Library Level

The hyperlinks for the PUIIs in the Related Items View will bring up the Related Items View with only information on items related to that PUII.  The hyperlinks for the symbols will bring up the same menu that is available for symbol declarations in the Source View.

This section has shown how related symbols (via External Data Items, a.k.a. PUIIs or GIDs) for a given symbol can be displayed.

2.3.2. Function Control Flow Analysis

For symbols that are functions, member functions, or user defined operators the Show Control Flow Graph selection can be chosen.  Choosing this menu item will open the Graph View window and generate a function control flow graph for the selected symbol.  The graph will be represented graphically.  Each statement will be displayed as a node on the graph with the node number corresponding with the actual line number that the statement occurs on in the source code.  Normal statements will be displayed as squares and decision points will be displayed as diamonds.  The arrows between nodes show the flow of control. 

Continuing the example from the Related Symbol Analysis section, to get to the correct window to start viewing function control flow graph information, click on the Views menu options and select Shape Views -> Source Window.
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Figure 47 - Using the Views Menu to navigate to the Source Window
Function Control Flow information can be viewed by clicking on a function declaration or definition as shown in the following figure:
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Figure 48 –Select a function definition from the Source View Page

Selecting the main symbol definition on line 5 will display a menu of analysis options for the main symbol as shown in the following figure:
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Figure 49 - Select the "Show Control Flow Graph" menu option

By selecting the Show Control Flow Graph menu option the Graph View window will be displayed as shown in the following figure:
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Figure 50 – Select a statement node on the Graph View Page from the "Show Control Flow Graph" results

The hyperlinks in the nodes in the graphical representations of the graphs can be selected.  Selecting one will bring the Source View window to the front and will display the line number corresponding to the node number that was selected at the top of the Source View window.  For example, selecting the statement node 15 results in line 15 being displayed at the top of the Source View window as in the following figure:
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Figure 51 - Results from selecting a statement node on the Graph View Page

This section has shown how function control flow graphs for functions, member functions, and user defined operators can be generated.

2.3.3. Data Flow Analysis

For symbols that are variables, struct fields, or data members the Show Data Flow Graph selection can be chosen.  Choosing this menu item will open the Graph View window and generate data flow graphs for the selected symbol (in this case width).  The graphs will be represented both textually via indentation levels and graphically.  A Who assigns to me data flow graph will be generated, showing all variables, struct fields, and data members that (recursively) affect this variable, struct field, or data member.  Also, a Who I affect data flow graph will be generated, showing all variables, struct fields, and data members that (recursively) are affected by this variable, struct field, or data member.  Note that cycles in the data flow graphs are eliminated so that only a tree structured representation is shown.  

Continuing the example from the Function Control Flow Analysis section, the Line Class on line 21 can be selected as shown in the following figure:
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Figure 52 - Select a reference of a Class on the Source View Page

Now, the width symbol definition on line 32 can be selected as shown in the following figure:

[image: image53.png][T shape.

00016 class Line: public Shape {
o017 private

oooie int ax, dy:
ooo1s pubLi

L s00:t Il

o R

== )

g uafe Doo24

Sauere o035 virtual vetd drav(pravanle o) (

oooze d.line(orige, origy, orige + dx, origy + dy
oooz7 3

00028 ) :

ooozs

00030 class Rectangle: public Shape (

o031 private:

int widgh, height:
public:

Rectangle (int sx, int sy, int dx, int dy): Shapewm
width = dx;
height = dv.

int width,

pa

virtual void drav(Dravable ) ;

oo 3;
oooa1

00032 class Ellipse: public Shape {

00033 private

00043 // Ellipses are wide (vider than tall] or skinny.
oooas hool skinny;

oooas

00047 // Ve draw all ellipses as if they vere wide, then

oooas // points if they are not. Ue compute the y value

TR L
=P Y





Figure 53 - Select a variable definition from the Source View Page

Selecting the width symbol definition on line 32 will display a menu of analysis options for the width symbol as shown in the following figure:
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Figure 54 - Using the "Show Data Flow Graph" menu option

By selecting the Show Data Flow Graph menu option the Graph View window will be displayed as shown in the following figure:
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Figure 55 - Select a hyperlink on the Graph View Page from the "Show Data Flow Graph" results

The hyperlinks in the textual representations of the graphs and the nodes in the graphical representations of the graphs can both be selected.  Selecting them will bring the Source View window to the front and will display the file and line position selected.  For example, selecting the dx symbol, results in the Source View window appearing as in the following figure:
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Figure 56 - Results from selecting a “Who Assigns to Me” symbol on the Graph View Page

This section has shown how data flow graphs for variables, struct fields, and data members can be generated.

2.3.4. Global Data Flow Analysis

For symbols that are variables, struct fields, or data members the Show Global Data Flow Graph selection can be chosen.  Choosing this menu item will open the Graph View window and generate global data flow graphs for the selected symbol (in this case dx).  The graphs will be represented both textually via indentation levels and graphically.  A Who assigns to me global data flow graph will be generated, showing all variables, struct fields, and data members that (recursively) affect this variable, struct field, or data member.  This will include PUII information by showing the data flow as it moves from one library thru a PUII interface and into another library.  Also, a Who I affect global data flow graph will be generated, showing all variables, struct fields, and data members that (recursively) are affected by this variable, struct field, or data member. This will include PUII information by showing the data flow as it moves from one library thru a PUII interface and into another library.  Note that cycles in the global data flow graphs are eliminated so that only a tree structured representation is shown.  

Continuing the example from the Data Flow Analysis section, the dx symbol definition on line 34 can be selected as shown in the following figure:
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Figure 57 - Select a variable definition from the Source View Page
Selecting the dx symbol definition on line 34 will display a menu of analysis options for the dx symbol as shown in the following figure:
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Figure 58 - Using the "Show Global Data Flow Graph" menu option

By selecting the Show Global Data Flow Graph menu option the Graph View window will be displayed as shown in the following figure:
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Figure 59 - Select a hyperlink on the Graph View Page from the "Show Global Data Flow Graph" results
As you can see the Show Global Data Flow Graph shows the data flow from one library, through the PUII interface and into another library, etc.  

The hyperlinks in the textual representations of the graphs and the nodes in the graphical representations of the graphs can both be selected.  Selecting them will bring the Source View window to the front and will display the file and line position selected.  For example, selecting canvas.cc at line 45, results in the Source View window appearing as in the following figure:
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Figure 60 - Results from selecting a “Who Assigns to Me” symbol on the Graph View Page

This section has shown how global data flow graphs for variables, struct fields, and data members can be generated.

2.4. Analysis Notes

All line numbers within the Source View can have one or more analysis notes attached to them.  This means that the selected line is saved off to allow easy retrieval at a later time.  Choosing to set an analysis note will add the analysis note and a description (if desired) to the analysis note repository.  These analysis notes can be viewed, edited, or deleted at anytime by selecting the “Notes” menu option from any window.  The user has the option to view analysis notes from the entire master library, a library, or just from a file.  In addition a user has the ability to share (make public) each analysis note they create to all users of a project or not share (keep private) each analysis note they create to all users of a project.  Finally, the capability has been added to reply with an analysis note to a previously created analysis note.  Note that non-leaf analysis notes in a reply to chain cannot be edited or deleted, and no analysis note in a reply to chain can have its shared status changed.
2.4.1. Setting Analysis Notes

Continuing the example from the Global Data Flow Analysis section, a line number can be selected as shown in the following figure:
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Figure 61 - Select a Line Number to Set an Analysis Note

Selecting the line number 55 will display a menu of options for the selected line as shown in the following figure:
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Figure 62 - Using the Set Analysis Note menu option on the Source View Page

By selecting the Set Analysis Note menu option, the Edit Analysis Note window will be displayed as shown in the following figure:

2.4.2. Using the Edit Analysis Notes Window
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Figure 63 - The Edit Analysis Note Window

The Edit Analysis Note window allows the user to change the name of the analysis note, to enter a description of the analysis note, and to make the analysis note shared or not shared.  The “Cancel” button will abort creation/modification of the analysis note and will close the Edit Analysis Note window.  The “Reply To” button will create a reply to the analysis note that was being edited – the edit window will still be open but a new, reply to note will be being edited (note that the analysis note being replied to must have existed previously and not being initially created).  Reply to notes are kept and displayed in the format of a discussion thread in the Analysis Notes window.  The “Save” button will save the current analysis note and will then bring up the Analysis Notes window (within the current window) with a listing of all of the analysis notes within the current master library, as shown in the following figure in the following section:

2.4.3. Using the Analysis Notes Window
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Figure 64 - The Analysis Notes Window

In the Analysis Notes Window, the analysis notes can be sorted by Thread ID, Name, Library, Version, File, Line, or Author (default is Thread ID) by clicking on the column header hyperlinked names.  The contents of the window are configurable to show all analysis notes in the Master Library, only analysis notes in a particular library, or only analysis notes in a particular file.  It is also configurable to show analysis notes for all users or for a particular user.

By hovering your mouse over an analysis note name, more detailed information is displayed in the lower part of the window about the analysis note including the analysis note name, the library and version it is from, the author, the shared with status, the actual source text that is on that line, and the description, as shown in the following figure:
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Figure 65 - The Analysis Notes Window – Using the Mouse to Get More Detailed Information about an Analysis Note

If you click the “X” (delete) button then the analysis note will be deleted  (unless it is a non-leaf node in a reply-to chain) as shown in the following figure:
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Figure 66 - The Analysis Notes Window - Deleting an Analysis Note

Once the “X” (delete) button is selected the analysis note (unless it is a non-leaf node in a reply-to chain) will be deleted and the Analysis Notes window will be updated to not include the deleted analysis note.  The user can also update an analysis note by selecting the “Edit” button as shown in the following figure (note that the deleted analysis note no longer exists):
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Figure 67 - The Analysis Notes Window - Editing an Existing Analysis Note

By selecting the “Edit” button the Edit Analysis Note window will be brought up and the user can edit/reply to the analysis note (See section 2.4.2 for more information on the Edit Analysis Note window). 

Now, select the analysis note name as in the following figure:
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Figure 68 - The Analysis Notes Window - Selecting an Analysis Note to Display

By selecting the analysis note’s name, the Source View Window will be displayed with the analysis note line displayed at the top of the Source View window as shown in the following figure:
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Figure 69 - The results of selecting an Analysis Note from the Analysis Notes Window

The Analysis Notes Window can also be displayed by selecting the “Notes” button on the Source Views menu bar as shown in the following figure in the following section:

Viewing Analysis Notes
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Figure 70 - Viewing Analysis Notes from the Source View Window

By selecting the “Notes” button the Analysis Notes Window will be displayed as in the following figure:
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Figure 71 - The Analysis Notes Window

Return to the Master Library page and select the Notes Menu option as shown in the following figure:
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Figure 72 - Viewing Analysis Notes from the Master Library Page

By selecting the “Notes” menu option from the Master Library Page, the Analysis Notes Window will be displayed.

The Analysis Notes Window can also be displayed by selecting the “Notes” menu option from any Master Library Level or Library Level window.

This section has shown how analysis notes can be set, returned to, deleted, and replied to.  It has also shown how information about an analysis note can be viewed and edited.  Finally, it has shown how the list of analysis notes can be retrieved and viewed.

Find Commands

2.4.4. Find Constructs

Return to the Master Library page and select the “Find” menu and click on the “Find Constructs->Class” submenu option as shown in the following figure:
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Figure 73 - Find Constructs at the Master Library level

By selecting to search for all class constructs within the master library a results page will be displayed as shown in the following figure.  Note that the Find menu at the master library level will search every library in the master library for a match on the specified search.  The Find Constructs option can also be selected from any master library level page (Master Library View, Results View, or PUII View) also causing the search to encompass all libraries in the master library.  
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Figure 74 – Select a hyperlink on the Master Library Results page for Find Constructs

Note that for every library in the master library there will be a separate table on the Results Page displaying that library’s matching constructs.  The class constructs returned can then be clicked so that the Source View is displayed with the location of the class definition at the top of the source listing frame.  For example, clicking on the symbol name Ellipse, which is in file shape.h on line 42 as shown in the previous figure, will bring the Source View to the front and it will display the following:
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Figure 75 - Using the Source File Outline frame

Now select the shape.h symbol in the source file outline frame as shown in the above figure.  This will result in the source file listing frame being scrolled so that the top of the shape.h source file appears at the top of the source file listing frame, as shown in the following figure:
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Figure 76 - Select the filename to find file level Find Constructs

Selecting the shape.h file name will display a menu of analysis options for the shape.h file.  Select the “Find Construct->Base Class / Struct” from these options as shown in the following figure:
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Figure 77 - Find Constructs at the File level

By selecting to search for all Base Class / Struct constructs within the current file, a results page will be displayed as shown in the following figure.  Note that the Find menu at the file level will only search the current file for a match on the specified search.
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Figure 78 - Select the Find Menu bar option to find Library level Find Constructs

Now select the Find menu options as shown above and select the “Find Construct ->Pointer” as shown in the following figure:
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Figure 79 - Find Constructs at the Library level

This will display the Results View Page with all the Pointer constructs within the current library.  Note that the Find Constructs option can also be selected from any library level page (Library View, Results View, Graph View, or PUII View) also causing the search to be limited to the current library.  The Results View page will be displayed as shown in the following figure:
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Figure 80 – Result from a Find Constructs search at the Library level

This section has shown how to find constructs at the master library level, library level and the source file level.

2.4.5. Find Strings

Return to the Master Library page and select the “Find” menu and click on the “Find Strings” menu option as shown in the following figure:
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Figure 81 - Find Strings at the Master Library level

This will bring up the Find Strings Search Window to be used to specify the search string parameters as shown in the following figure:
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Figure 82 – Using the Find Strings Search Window

Type in the string “shape”, select code only and ignore case and then press the Search button.  This will search the entire master library for the string “shape” in the code only and will ignore the case of the letters within the string and display the results in the Results View page as shown below:
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Figure 83 - Select a hyperlink on the Master Library Results page for Find Strings

Note that for every library in the master library there will be a separate table on the Results Page displaying that library’s matching strings.  The matching strings returned can then be clicked so that the Source View is displayed with the location of the matching string at the top of the source listing frame.  For example, clicking on the string “class Shape {“, which is in file shape.h on line 7 as shown in the previous figure, will bring the Source View to the front and it will display the following:

[image: image84.png]00007 class Shape {
00008 protected:
int origx, origy;
publi
Shepe (int x, int y) { orige = x; origy

7/ Orignen.

Shape virtual void draw(Dravable &) = 0;
Line . void translate(int x, int y) { origx
Zectangle |jgstream.h
Ellipse
Square canvas.h lass Line: public Shape (
Circle private

Tooio ine dx, dy:

D015 pupls

ooozo Line(int =x, int sy, int ex, int ev): Shapewen(sx,
00021 dx = ex - s

onozz Ay = ey - v

o0oz3 3

oooz3

ooozs virtual void drav(Dravable &) {

oooze d.line(orige, origy, orige + dx, origy + dy
oooz7 3

00028 ) :

ooozs

00030 class Rectangle: public Shape (

o031 private:

onosz int wideh, heigh
00033 public:

o033 Rectangle (int =x, int sy, int cx, int dy)

Shapes

o035 widch = dx;
oooze heignt = dy:

00037 3

oooza

ooo3s virtual void drav(Dravable ) ;

o040 3 :

=P [Document: Done





Figure 84 - Using the Source File Outline frame

Now select the shape.h symbol in the source file outline frame as shown in the above figure.  This will result in the source file listing frame being scrolled so that the top of the shape.h source file appears at the top of the source file listing frame, as shown in the following figure:
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Figure 85 - Select the filename to find file level Find Strings

Selecting the shape.h file name will display a menu of analysis options for the shape.h file.  Select the “Find Strings” menu option from these options as shown in the following figure:
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Figure 86 - Find Strings at the File level

Choosing this menu item will open the Find String Search Window to be used to specify the search string parameters as shown in the following figure:
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Figure 87 – Using the Find Strings Search Window (using Regular Expressions)

Type in the regular expression “(D|d)raw(able)?”, select code and comments, match exactly and use regular expressions.  This will search the current source file for the string “Draw”, “draw”, “Drawable”, or “drawable” having to match exactly and displaying the results in the Results View page as shown below:

[image: image88.png]d String Search Results (shape.h):

shape.h (at line 12) virtual void draw(Drawable &) = 0;
shape.h (at line 25) virtual void draw(Drawable &d) {

shape.h (at line 39) virtual void draw(Drawable &d);

shape.h (at line 47) // We draw all ellipses as if they were wide, then transpose the
shape.h (at line 54) // This plots each point generated by draw. Draw generates points in
shape.h (at line 57) void plot{Drawable &, int x, int y);

shape.h (at line 60) virtual void draw(Drawable &d);

== [Document: Done. 22 @ 2| 2





Figure 88 - Results page for Find Strings

The Find Strings option can also be selected from any library level page (Library View, Results View, Graph View, or PUII View) causing the search to be limited to the current library.

This section has shown how to search the master library, a single library, or a single source file to find specified strings.

This also completes the SIAT C++ Tutorial section.  To terminate the Find Commands session, the SIAT C++ -> Exit SIAT C++ menu selection should be chosen as shown in the following figure:
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Figure 89 - Exiting SIAT C++

Selecting this menu item closes all open windows and returns the user to the SIAT C++ Home Page as shown in the following figure.   NOTE:  This is the only proper way to exit SIAT C++.  Failure to use this method to exit SIAT C++ will allow processes to remain on the server that will use server resources but which will not be able to be reused by SIAT C++.

3. SIAT C++ Reference

This section contains reference material for the SIAT C++ user interface.  It describes the web pages that are presented to the user.  The following listing contains the title displayed for the particular web page described.  Some of these titles are dynamic, and the following placeholders are used:

· <Library> = The name of the current library

· <Version> = The version of the current library

· <Type of Results and Identifier> = The type of results being displayed and the identifier that the results are for

· <Type of Graph and Identifier> = The type of graph being displayed and the identifier that the graph is for

In addition, a menu bar is used by many of the pages.  This menu bar is described in the first subsection.

The following is the list of web pages that are presented to the user.  Each is described in its own subsection:

· SIAT C++ Home Page

· Login to SIAT C++

· Enter SIAT C++ Login Information

· Welcome to SIAT C++!

· CSCI Selection

· Master Library

· <Library> <Version> (Library View)

· <Library> Source Window (Source View)

· Results: <Type of Results and Identifier> (Results View)

· Results: <Type of Graph and Identifier> (Graph View)

· Related Items View (PUII View)

· <Library> External Data Items

· Find Strings Search Window

· Edit Analysis Note Window

· Analysis Notes Window

· SIAT Error

· About SIAT C++

· No Definition Dialog Box

3.1. Common Menu Bar

Common Menu Bar

A common menu bar is displayed on many of the pages.  This menu bar looks like either:

[image: image90.png]



Figure 90 - Common Menu Bar

Or:
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Figure 91 - Common Menu Bar

The first picture indicates the way the menu bar looks on the CSCI Selection page.  This page is not associated with a specific library or even a master library and thus does not have “Views”, “Find”, or “Notes” menu selections.

The second picture indicates the way the menu bar looks on most other pages: the Master Library Views, Library View, Results View, Graph View, PUII View, and External Data Items pages.  These pages are associated with a specific library or the Master library and thus have a “Views” menu selection to navigate between the different library pages.  These pages also have the necessary library information available for searching from the “Find” menu and viewing the analysis notes via the “Notes” menu.

All other pages (Source View) have no menu bar.

3.1.1. The SIAT C++ menu
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Figure 92 - SIAT C++ menu

The SIAT C++ menu has menu selections for:

· Select Libraries - Selecting this menu item closes all open windows and returns the user to the CSCI Selection page, from which the user can reselect the libraries to include in their master library.

· Exit SIAT C++ - Selecting this menu item closes all open windows and returns the user to the SIAT C++ Home Page.   NOTE:  This is the only proper way to exit SIAT C++.  Failure to use this method to exit SIAT C++ will allow processes to remain on the server that will use server resources but which will not be able to be reused by SIAT C++.
The Views menu
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Figure 93 - Views menu – Master Library submenu

[image: image94.png]SIAT C++ Views Find Notes Help

Global Library Sym)
Sorted by symbol
(Change Sort To: S

exceptions Views (e Ty

COMPOUND_H, Close All Library Windows




Figure 94 - Views menu - Library submenu

The SIAT C++ user interface uses multiple browser windows.  There is always one library independent window for displaying the SIAT C++ Home Page, Login to SIAT C++, Enter SIAT C++ Login Information, Welcome to SIAT C++!, CSCI Selection, or Master Library.  For the Master Library and also each library in the master library, pages can be independently opened, displayed, and closed in separate windows for Master Library View, Master Library Results View, Master Library PUII View, Library View, Source View, Results View, Graph View, PUII View and External Data Items (found in the “Find” menu).  The Views menu provides the ability to navigate between the various windows.  Only pages that are currently open will be selectable from this menu.  The Views menu will contain a submenu for the Master Library Views and then a <Library> Views submenu for every CSCI / Library selected for analysis.

The Master Library Views submenu has selections for:

· Master Library Window – Selecting this menu item will bring the Master Library View window to the front.

· Results Window – Selecting this menu item will bring the Master Library Results View window to the front.

· PUII Window – Selecting this menu item will bring the Master Library PUII View window to the front.

· Close All Master Windows – Selecting this menu item will close all Master Library windows (except for the Master Library Window).  Note that this does not terminate SIAT C++.  Further analysis can be performed.

Each <Library> Views submenu has selections for:

· Library Window – Selecting this menu item will bring <Library>’s Library View window to the front.

· Source Window – Selecting this menu item will bring <Library>’s Source View window to the front.

· Results Window – Selecting this menu item will bring <Library>’s Results View window to the front.

· Graph Window – Selecting this menu item will bring <Library>’s Graph View window to the front.

· PUII Window – Selecting this menu item will bring <Library>’s PUII View window to the front.

· Close All Library Windows – Selecting this menu item will close all windows for <Library>.  Note that this does not terminate SIAT C++; it only closes all windows for the <Library>.  Further analysis on <Library> can be performed by reselecting <Library> from the Master Library page (which will have remained open).

The Find menu (Master Library Level)

[image: image95.png]SIAT C++ Views Find Notes Help

ind Strings
External Data ltems

Class
Struct
Base Class/Struct

Union





Figure 95 - Find menu (Master Library Level)

The Find menu (at the Master Library level) has selections for:

· Find Strings – Selecting this menu item will bring up the Find String search window (This search window will be described in detail later).  This will allow the user to enter a string or regular expression to search for.  This will search the entire master library. 

· External Data Items - Selecting this menu item will display all the External Data Items (a.k.a. PUIIs or GIDs) for the entire Master Library.  This page will be brought to the front if it is already open or will be opened if it is not already open.

· Find Construct – Selecting a construct from this menu will search the entire master library for the specified construct.  Available construct types to search for are:  Class, Struct, Base Class / Struct, Derived Class / Struct, Union, Pointer, Try, Throw, and Catch.

The Find menu (Library Level)
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Figure 96 - Find menu (Library Level)

The Find menu (at the Library level) has selections for:

· Find Strings – Selecting this menu item will bring up the Find String search window (This search window will be described in detail later).  This will allow the user to enter a string or regular expression to search for.  This will search the current library only. 

· External Data Items - Selecting this menu item will display all the External Data Items (a.k.a. PUIIs or GIDs) for the current library.  This page will be brought to the front if it is already open or will be opened if it is not already open.

· Find Construct – Selecting a construct from this menu will search the current library for the specified construct.  Available construct types to search for are:  Class, Struct, Base Class / Struct, Derived Class / Struct, Union, Pointer, Try, Throw, and Catch.

The Notes menu
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Figure 97 - Notes Menu

The Notes menu will bring up a popup window that will show all analysis notes (This popup window will be described in detail later). It is configurable to show all analysis notes within the master library, within a specified library, or within a specified file.  It is also configurable to show analysis notes for all users or for a particular user.

3.1.2. The Help menu
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Figure 98 - Help menu

The Help menu has selections for:

· Help for SIAT C++ - Selecting this menu item displays the current SIAT C++ version User’s Guide.

· About – Selecting this menu item displays an informational pop-up page with SIAT C++ Version information.

3.2. SIAT C++ Home Page

The SIAT C++ Home Page is the page initially displayed when a user requests the SIAT C++ URL from their browser.  It provides a link for the user to login, the current status of the tool, a link to the current Users Guide, instructions on providing source code for analysis, and information on problem reporting and enhancement requests.  The user can login to SIAT C++ by selecting the SIAT C++ image, the “Enter SIAT C++” link, or the “login” link.
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Figure 99 - SIAT C++ Home Page

Login to SIAT C++

The Login page provides a link for the user to select in order to bring up the Enter SIAT C++ Login Information page to actually log in.
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Figure 100 - Login to SIAT C++

3.3. Enter SIAT C++ Login Information

The Enter SIAT C++ Login Information page allows the user to specify a username and password to use to authenticate to SIAT C++.  SIAT C++ uses the username to differentiate between sessions for users, so it is important that each user choose a unique username, such as the user’s login id for the system.  Currently the password is not enforced nor required.  

If the “Remember Me!” box is checked, the login information will be stored in a cookie in the client’s browser and the user will not be prompted to login in the future. Cookies must be enabled in the browser for this to have any effect.

Once the login information has been entered, the “Enter Your Username” graphic will change to “Click Here to Login”.  Click on the graphic to login.
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Figure 101 – Enter SIAT C++ Login Information

Welcome to SIAT C++!

The Welcome to SIAT C++! page allows the user to “Start A SIAT Session” or to “Login As a Different User”.  The user should click on the appropriate link for their desired action.

If the “Login As A different User” link is selected, then the Enter SIAT C++ Login Information page will be displayed (see section 3.4), which allows the user to enter a different login name.  Otherwise if the “Start A SIAT Session” link is selected, then the CSCI Selection page is displayed (see next section).

NOTE:  Once the user starts a session from this page (by clicking the “Start A SIAT Session” link), the only proper way to exit SIAT C++ is to choose the “SIAT C++ -> Exit SIAT C++” menu item from the common menu bar.  Failure to use this method to exit SIAT C++ will allow processes to remain on the server that will use server resources but which will not be able to be reused by SIAT C++.  See section 3.1.1 for instructions on how to exit SIAT C++.
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Figure 102 - Welcome to SIAT C++ Page

CSCI Selection

The CSCI Selection page allows the user to select the CSCI/Versions of software that they would like to include in their current analysis session.  These CSCI/Versions will become the Master Library for the session.  The Master Library provides the context for analysis requests.

The user selects CSCIs for analysis by checking the checkbox next to the CSCI name.  The version of a CSCI may be selected by choosing from the drop-down menu of versions for a CSCI (if only one version exists, no drop-down menu will be provided, the version will simply be displayed).

If the user wishes to select all CSCIs, they may click the “Select All” button.  If the user wishes to clear all CSCI selections, they may click the “Clear All” button.

Once the user is satisfied with their CSCI/Version selections they should click the “Open CSCIs” button in order to continue in SIAT.

[image: image103.png]=lolx|

Flo Edt Vw Go Communcator Heb
8 @

€ 9§ 2 4 2o @ < &

Back i Rebsd Home  Seach Netospe Pt Sscuty  Shop o
7| Boskmake fi Netked[mp sherandsa v nasa gov 2222 el e =] @ Whats Related

7| [ How AT 3+ [T SIAT Phose3 [T SIAT Phasea+E [ SIAT Cre [ Mok SAT Crs 13 NES Admin () Motk suer () MarksPlace [
SIAT C++ Help

Place a check next to the CSCIsVersions you wish to include for analysis in your Master Library. Your Master Library
provides the context for analysis requests.

Version CSCI

ro10 shape

r 10 exceptions

[ Open CsCls L seiect All I Clear Au J

& =p=] [Document: Done





Figure 103 - CSCI Selection Page

3.4. Master Library

The Master Library page displays the CSCI/Versions selected by the user in the CSCI Selection page.  Each CSCI/Version is a hyperlink, which when selected, will open the Library View page for the CSCI/Version and display the global symbols for the CSCI/Version (i.e. Library).  
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Figure 104 - Master Library Page

<Library> <Version> (Library View)

The Library View displays the global symbols declared or defined in the source files in the library.  The display includes the symbol name, the symbol kind, and the file containing the symbol declaration or definition.  This page is initially sorted by Symbol, but by clicking the Sort by Kind or Sort by File hyperlinks, this page can be sorted by Kind or File also.

Each symbol name on the page is a hyperlink.  When selected, the Source View for the library is brought to the front (and opened if necessary) so that it displays the symbol’s definition or declaration at the top of the source file listing.

Each file name on the page is also a hyperlink.  When selected, the Source View for the library is brought to the front (and opened if necessary) so that the top of the file is displayed at the top of the source file listing.
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Figure 105 - Library View Page

<Library> Source Window (Source View)

The Source View displays a selected source file from the library.  The source view is comprised of three frames: the navigation frame at the top, the source file outline at the bottom left, and the source file listing at the bottom right.  Note that the following figure shows three pop-up menu/submenus in the source file listing frame.  This is for illustration purposes only – in reality only one pop-up menu can be displayed at a time.
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Figure 106 - Source Window (Source View) Page

The navigation frame indicates the source file being browsed at the top left and the library being analyzed at the top right.  

Source View Navigation Bar
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Figure 107 - Source View Navigation Bar

This frame provides back and forward buttons on the left side of the frame.  The back button will change the Source View so that it displays the last source file and location that was being browsed.  The forward button will change the Source View so that it displays the next source file and location that was being browsed.  
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Figure 108 – Source View Back and Forward Buttons

A dropdown list of recently browsed source file locations is displayed in the center of the frame.  These list entries can be selected, in which case the Source View will be changed so that it displays the indicated source file and location.  Note that selecting a source file and location in this manner makes that source file and location the most recently browsed and moves it to the top of the list.  This combination of controls thus provides the user with navigation capabilities through the source file locations that they have been browsing.  This functionality is similar to that normally provided by the web browser.  Note that the browser back, forward, and history navigation should never be used when using SIAT, since that mechanism is not sophisticated enough to work correctly with SIAT.
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Figure 109 – Source View Drop Down Recent List

The navigation frame provides a Notes button near the right side of the frame.  The Notes button will bring up the Analysis Notes popup window, which will display all of the analysis notes within the master library.  However, this is configurable to show all analysis notes within the master library, within a specified library or within a specified file.  It is also configurable to show analysis notes for all users or for a particular user.
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Figure 110 - Source View Notes menu option

The navigation frame also provides a Goto Line button and text box at the right side of the frame.  Entering a line number in the text box and pushing the Goto Line button will change the Source View so that the indicated line (in the current file) is positioned at the top of the source file listing frame.
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Figure 111 – Source View Goto Option

3.4.1. Source View Outline Frame

The source file outline frame displays the source file name, the global symbols declared or defined in the source file, and the files #included in the source file.  When the source file name is selected, the source file listing frame is positioned so that the top of the listing is at the top of the frame.  When a global symbol is selected, the source file listing frame is positioned so that the symbol’s definition or declaration is at the top of the frame.  When a file that is #included is selected, the source file listing frame is positioned so that the line that contains the preprocessor #include directive to #include that file is positioned at the top of the frame.
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Figure 112 - Source File outline frame

3.4.2. Source View Listing Frame

The source file listing frame contains an annotated, syntax colored, context hyperlinked version of the original source file.  The exact text of the original source file (including spacing, line breaks, etc.) is displayed, with the exception of the following annotations:  At the very top of the listing is a line indicating the file name.  Also a blank line (which is not actually in the original source file) follows the file line.  In addition, hyperlinked line numbers (which can have an analysis note attached to them), followed by a space, have been added in a column on the left side of the source file listing.  Also, implicit constructor and destructor calls have been inserted into the source code as CTOR and DTOR where they are implicitly called and will hyperlink to their definition / declaration.  Aside from these annotations, the text displayed is the exact text of the original source file.

In addition, distinct fonts and colors have been used to display the text for the following syntactic constructs in the source file listing:

· comments

· preprocessor directives

· keywords

· constants

· string literals

· operators

· identifiers

· punctuation
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Figure 113 - Source File Listing Frame

3.4.3. Source File Listing Hyperlinks

The source file listing contains context sensitive hyperlinks.  Each file name in the source file listing, including the source file name at the top of the listing and the source files referenced in #include preprocessor directives is a hyperlink that brings up a menu of analysis options available for that file.  Each line number in the source file listing is a hyperlink that brings up a menu to set an analysis note for that line.  Each symbol name that is a reference is a hyperlink to the definition or declaration of the symbol.  Each symbol name that is a definition or declaration is a hyperlink that brings up a menu of analysis options available for that symbol.  Each brace is hyperlinked to its matching open/close brace.  These five types of hyperlinks available in the source file listing will be described in more detail in the following subsections.

3.4.3.1. Source File Menu Options

Each file name in the source file listing is a hyperlink.  When the hyperlink is clicked, the source file menu is brought up and the following options may be selected.

3.4.3.1.1. View File

Selecting this menu item causes the Source View to be changed so that it displays the selected source file in the Source View window with the top of the source file listing at the top of the source file listing frame.
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Figure 114 – How to use View File Menu Option

3.4.3.1.2. Master Library Views

Selecting this menu item will bring up a submenu containing all of the Master Library Windows and the windows that are currently open will be available to select.  Selecting a View will bring that window to the front.  Windows that are not currently open will be grayed out and unavailable to select.
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Figure 115 – How to use Master Library Views menu option within a file

3.4.3.1.3. <Library> Views

Selecting this menu item will bring up a submenu containing all of the <Library>’s Windows.  The windows that are currently open will be available to select.  Selecting a View will bring that window to the front.  Windows that are not currently open will be grayed out and unavailable to select.
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Figure 116 - How to use <Library> Views submenu within a file

For more information on Views and how they work, see the section 3.1 labeled “Common Menu Bar”.

3.4.3.1.4. Find References

Selecting this menu item causes the Results View window to be brought to the front (and opened if necessary).  The Results View window will be populated with a list of the files that include this file, along with the line on which the inclusion occurs and a hyperlink to allow the including file and line to be browsed in the Source View.
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Figure 117 - How to use Find References Menu Option

3.4.3.1.5. Show Dependency Graph

Selecting this menu item causes the Graph View window to be brought to the front (and opened if necessary).  The Graph View window will be populated with textual and graphical representations of the dependency graph for all files that (recursively) include this file and of the dependency graph for all files that are (recursively) included by this file.
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Figure 118 - How to use Show Dependency Graph Menu Option

3.4.3.1.6. Find Constructs

Selecting a submenu option from this menu item causes the Results View window to be brought to the front (and opened if necessary).  The Results View window will be populated with a list of constructs matching the selected construct to search for.  The resulting search is limited to the current file.
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Figure 119 - How to Find Constructs within a File

3.4.3.1.7. Find Strings

Selecting this menu item causes the Find Strings dialog to be brought up, allowing entry of search parameters.  After the parameters are entered and the OK button clicked in the dialog, the Results View window will be brought to the front (and opened if necessary).  The Results View window will be populated with a list of source file lines that contain a matching string somewhere within the source line that was being searched for.  The resulting search is limited to the current file.
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Figure 120 - How to Find Strings within a File

3.4.3.2. Clicking on a Line Number

Selecting a hyperlinked line number within the source file will bring up the “Set Analysis Note” menu option.  Selecting this menu item brings up the Edit Analysis Note popup window which allows the user to add an analysis note to the selected line.  The user can enter a name and a description for the analysis note and can choose to make the analysis note public (Share Note with All) or private (do not Share Note With All).
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Figure 121 - How to add an Analysis Note to a line in a file

3.4.3.3. Clicking on a Symbol that is a Reference

Clicking on a symbol that is referenced will cause the Source View to be changed so that it displays the source file where the symbol’s definition occurs with the location where the symbol definition occurs at the top of the source file listing frame.  If no definition exists in the library, the source file where the symbol’s declaration occurs is displayed with the symbol declaration location at the top of the source file listing frame.
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Figure 122 - How to click on a Symbol that is a Reference

3.4.3.4. Symbol Menu Options

Clicking on a symbol that is being defined or declared causes a menu to be displayed with selections appropriate for the kind of symbol.  The available menu selections are:

3.4.3.4.1. Find Declaration

Selecting this menu item causes the Results View window to be brought to the front (and opened if necessary).  The Results View window will be populated with a list of declarations for the symbol, including whether the declaration is a definition or just a declaration, and the source file, line, and column where the declaration occurs.  A hyperlink is provided to allow the file and line of the declaration to be browsed in the Source View.
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Figure 123 - How to Find Declaration of a Symbol

3.4.3.4.2. Find Definition

Selecting this menu item causes the Source View to be changed so that it displays the file where the definition of the symbol occurs with the location where the definition occurs at the top of the source file listing frame.  In some cases, the definition may not exist in the set of files available.  In these cases a dialog box is displayed indicating this fact.  Note that when a symbol definition is clicked, the Find Definition menu item cannot be selected (since the symbol identifier clicked actually is the definition).
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Figure 124 - How to Find Definition of a Symbol

3.4.3.4.3. Find References

Selecting this menu item causes a submenu to be displayed with the following submenu selections:

· All – Selecting this menu item causes the Results View window to be brought to the front (and opened if necessary).  The Results View window will display all the locations where this symbol is referenced, including locations where the symbol is used and locations where the symbol is modified.  The lines in the Results View will indicate the type of reference, and the source file, line, and column where the reference occurs.  A hyperlink is provided to allow the file and line of the reference to be browsed in the Source View.

· Used – Selecting this menu item has the same effect as selecting All, except that only locations where the symbol is used or referenced are displayed.

· Modified – Selecting this menu item has the same effect as selecting All, except that only locations where the symbol is modified are displayed (Note that modified only makes sense for symbol kinds such as variables, data members, etc.  It does not make sense, and returns no results, for functions, types, etc.).
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Figure 125 - How to Find References of a Symbol

3.4.3.4.4. Find Related

This menu item is only active for symbols that are variables, struct fields, or data members.  Selecting this menu item causes the Related Items View (PUII View) window to be brought to the front (and opened if necessary).  The Related Items View will be populated with a list of symbols from all libraries in the user’s master library that are related to this variable via a user defined PUII.  User defined PUIIs are defined in a file that lists on each line the PUII name, symbol name, file, line, and column of the symbol definition to which the PUII is related.  The Related Items View includes, for each related symbol, the PUII (it will be the same for all of the related symbols), the library and version where the related symbol is found, and the related symbol name.  The PUII is hyperlinked to generate a Related Items View of all symbols related by this PUII.  The symbol is hyperlinked to provide the same menu that is displayed for a symbol in the source file listing.
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Figure 126 - How to Find Related Symbols

3.4.3.4.5. Show Type Hierarchy

This menu item is only active for symbols that are classes or structs.  Selecting this menu item causes the Graph View window to be brought to the front (and opened if necessary).  The Graph View window will be populated with textual and graphical representations of the inheritance type hierarchy graph for all classes and structs that (recursively) are ancestors of this class or struct and of the inheritance type hierarchy graph for all classes and structs that (recursively) are descendants of this class or struct.
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Figure 127 - How to Show Type Hierarchy for a Symbol

3.4.3.4.6. Show Call Graph

This menu item is only active for symbols that are functions, member functions, or user defined operators.  Selecting this menu item causes the Graph View window to be brought to the front (and opened if necessary).  The Graph View window will be populated with textual and graphical representations of the call graph for all functions, member functions, and user defined operators that (recursively) call this function, member function, or user defined operator and of the call graph for all functions, member functions, and user defined operators that (recursively) are called by this function, member function, or user defined operator.
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Figure 128 - How to Show Call Graph for a Symbol

3.4.3.4.7. Show Control Flow Graph

This menu item is only active for symbols that are functions, member functions, or user defined operators.  Selecting this menu item causes the Graph View window to be brought to the front (and opened if necessary).  The Graph View window will be populated with a graphical representation of the control flow of the current function.   Each statement will be displayed as a node on the graph with the line number that the statement occurs on in the source code within the node.  Normal statements will be displayed as squares and decision points will be displayed as diamonds.  The arrows between nodes show the flow of control. 
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Figure 129 - How to Show Control Flow Graph for a Symbol

3.4.3.4.8. Show Data Flow Graph

This menu item is only active for symbols that are variables, struct fields, or data members.  Selecting this menu item causes the Graph View window to be brought to the front (and opened if necessary).  The Graph View window will be populated with textual and graphical representations of the data flow graph for all variables, struct fields, and data members that (recursively) affect this variable, struct field, or data member and of the data flow graph for all variables, struct fields, and data members that (recursively) are affected by this variable, struct field, or data member.
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Figure 130 - How to Show Data Flow Graph for a Symbol

3.4.3.4.9. Show Global Data Flow Graph

This menu item is only active for symbols that are variables, struct fields, or data members.  Selecting this menu item causes the Graph View window to be brought to the front (and opened if necessary).  The Graph View window will be populated with textual and graphical representations of the global data flow graph for all variables.  This will show all of the same information as the data flow graph but will also include PUII information by showing the dataflow as it moves from one library through a PUII interface and into another (possibly the same) library.
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Figure 131 - How to Show Global Data Flow Graph for a Symbol

3.4.3.5. Show Matching Brace

To help aid in navigation in the Source View, when the cursor is over a brace, the status bar at the bottom of the window displays the line and column location of the matching brace.  Clicking on any left brace changes the display to display the matching right brace and clicking on any right brace changes the display to display the matching left brace.
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Figure 132 - How to Show Matching Brace for a Block

3.4.3.6. Show Messages on Status Bar

Finally, to help in understanding more about each symbol and hyperlink, a helpful text message is displayed in the status bar at the bottom of the window when the cursor is over a hyperlink within the Source View page.
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Figure 133 - How to Show Message in Status Bar

3.5. Results: <Type of Results and Identifier> (Results View)

The Results View page displays a list of results based on the request made to SIAT.  
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Figure 134 - Results: <Type of Results and Identifier> (Results View)

3.5.1. Results View Page Options

3.5.1.1. Select a Results Hyperlink

Selecting one of the Hyperlinked results will display the Source View Page with that selection displayed at the top of the page.
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Figure 135 - Results View - How to Select a Results Hyperlink

3.5.1.2. Select a Menu Bar Option

Any of the Menu Bar options can also be selected to perform an action (see Common Menu Bar, section 3.1).  Any searches selected in the Find Menu will be restricted to the current library. 

3.5.2. Requests that Cause the Results View Page to be Displayed

3.5.2.1. Results to Find References (All, Used, or Modified)

The results returned are a list of all locations where the symbol is referenced (all, used only, or modified only depending on submenu selection).  In this case the type of reference, and the file, line, and column where the reference occurs are listed along with a hyperlink to allow the file and line of the reference to be browsed in the Source View.

[image: image136.png]SIAT C++ Views Find Notes Help

The following references were found for Shape:

referenced {in file shape.cc on line 14 at column 41)

referenced (in file compound.cc on line 10 at column 26)
referenced (in file compound.cc on line 8 at column 17)
referenced (in file compound.cc on line 4 at column 25)
referenced (in file compound.h on line 17 at column 46)
referenced (in file compound.h on line 25 at column 16)
referenced (in file compound.h on line 15 at column 9)
referenced (in file compound.h on line 10 at column 29)
referenced (in file shape.h on line 42 at column 23)
referenced (in file shape.h on line 34 at column 52)
referenced (in file shape.h on line 30 at column 25)

referenced {in file shape.h on line 20 at column 47)

referenced {in file shape.h on line 16 at column 20)

& =p=] [Document: Done





Figure 136 - Results View - Results to Find References -> All

3.5.2.2. Results to Find Declaration

The results returned are a list of all locations where the symbol is declared or defined.  In this case, the type of declaration (definition or declaration), and the file, line, and column where the declaration occurs are listed along with a hyperlink to allow the file and line of the declaration to be browsed in the Source View.
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Figure 137 - Results View - Results to Find Declarations

3.5.2.3. Results to Find References for a File

The results returned are a list of all locations where the file is #included in another file.  In this case, the file and line where the inclusion occurs is listed along with a hyperlink to allow the including file and line to be browsed in the Source View.
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Figure 138 - Results View - Results to Find References for a File

3.5.2.4. Results to Find Constructs within a file

The results returned are a list of all locations where the selected constructs are defined / declared within the current file.  In this case, the file, line, and column where the construct is defined / declared is listed along with a hyperlink to allow the file and line of the definition to be browsed in the Source View.  This page is brought up when the Find Constructs menu option is selected on the source file listing page.
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Figure 139 - Results View - Results to Find Constructs within a File

3.5.2.5. Results to Find Constructs within a Library

The results returned are a list of all locations where the selected constructs are defined / declared within the current library.  In this case, the file, line, and column where the construct is defined / declared is listed along with a hyperlink to allow the file and line of the definition to be browsed in the Source View.  This page is brought up when the Find Constructs menu option is selected on any library level page.

[image: image140.png]d Notes Help

Find Construct Search Results for (class types) from (shape Library):

CompoundShape (in file compound.h on line 10 at column 7)

Circle (in file shape.h on line 69 at column 7)
Square (in file shape.h on line 63 at column 7)

Ellipse (in file shape.h on line 42 at column 7)
Rectangle (in file shape.h on line 30 at column 7)

Line (in file shape.h on line 16 at column 7)

‘Shape (in file shape.h on line 7 at column 7)
OffsetDrawable (in file canvas.h on line 30 at column 7)

Canvas

file canvas.h on line 16 at column 7)
Drawable (in file canvas.h on line 7 at column 7)
10_ostream_withassign {in file ...../FSFlibg++/g++-include/iostream.h on line 229 at column 7)

10_istream_withassign (in file .."./FS}
iostream gin file

ibg++/g++-includefiostream.h on line 224 at column 7)

/FSFlibg++/g+ +-include/streambuf.h on line 117 at column 7)

streambuf (in file ./../FSFlibg++/g++-include/streambuf.h on line 266 at column 18)

ostream (in file ../../FSFlibg++/g++-includefiostream.h on line 44 at column 7)

istream (in file .././FSFlihgs+/g++-includefiostream.h on line 108 at column 7)

& =p=] [Document: Done





Figure 140 - Results View - Results to Find Constructs within a Library

3.5.2.6. Results to Find Constructs within the Master Library

The results returned are a list of all locations where the selected constructs are defined / declared within the Master Library.  In this case, the file, line, and column where the construct is defined / declared is listed along with a hyperlink to allow the file and line of the definition to be browsed in the Source View.  This page is brought up when the Find Constructs menu option is selected on any Master Library level page.
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Figure 141 - Results View - Results to Find Constructs within the Master Library

3.5.2.7. Results to Find Strings within a file

The results returned are a list of all locations that match the search string within the current file.  In this case, the file and line where the string occurs and the text of the line containing the matching string are listed along with a hyperlink to allow the file and line of the string to be browsed in the Source View.  This page is brought up when the Find Strings menu option is selected on the source file listing page.
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Figure 142 - Results View - Results to Find Strings within a File

3.5.2.8. Results to Find Strings within a library

The results returned are a list of all locations that match the search string within the current library.  In this case, the file and line where the string occurs and the text of the line containing the matching string are listed along with a hyperlink to allow the file and line of the string to be browsed in the Source View.  This page is brought up when the Find Strings menu option is selected on any library level page.
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Figure 143 - Results View - Results to Find Strings within a Library

3.5.2.9. Results to Find Strings within the Master Library

The results returned are a list of all locations that match the search string within the Master Library.  In this case, the file and line where the string occurs and the text of the line containing the matching string are listed along with a hyperlink to allow the file and line of the string to be browsed in the Source View.  This page is brought up when the Find Strings menu option is selected on any Master Library level page.
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Figure 144 - Results View - Results to Find Strings within the Master Library

Results: <Type of Graph and Identifier> (Graph View)

The Graph View page displays tree structured graphs based on the request made to SIAT.  
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Figure 145 - Results: <Type of Graph and Identifier> (Graph View)

3.5.3. Graph View Page Options

3.5.3.1. Select a Graph Results Hyperlink

Selecting one of the Hyperlinked results will display the Source View Page with that selection displayed at the top of the page.
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Figure 146 - Graph View - How to Select a Results Hyperlink

Selecting one of the nodes within the graph will display the Source View Page with that selection displayed at the top of the page.
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Figure 147 - Graph View - How to Select a Node Hyperlink

3.5.3.2. Select a Menu Bar Option

Any of the Menu Bar options can also be selected to perform an action (see Common Menu Bar section 3.1).  Any searches selected in the Find Menu will be restricted to the current library. 

Requests that Cause the Graph View Page to be displayed

3.5.3.3. Results to Show Type Hierarchy

The Show Type Hierarchy menu option can be performed on classes or structs.  The graphs returned are textual and graphical representations of the inheritance type hierarchy graph for all classes and structs that (recursively) are ancestors of this class or struct and of the inheritance type hierarchy graph for all classes and structs that (recursively) are descendants of this class or struct.  This page is brought up when the Show Type Hierarchy menu option is selected on the source file listing page.
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Figure 148 - Graph View - Results to Show Type Hierarchy

Results to Show Call Graph

The Show Call Graph menu option can be performed on functions, member functions, or user defined operators.  The graphs returned are textual and graphical representations of the call graph for all functions, member functions, and user defined operators that (recursively) call this function, member function, or user defined operator and of the call graph for all functions, member functions, and user defined operators that (recursively) are called by this function, member function, or user defined operator.  Note that cycles in the call graphs are eliminated so that only a tree structured representation is shown.  This page is brought up when the Show Call Graph menu option is selected on the source file listing page.  This Graph View page will look similar to the figure in section 3.11.2.1.  See that section for an example picture.

3.5.3.4. Results to Show Data Flow Graph

The Show Data Flow Graph menu option can be performed on variables, fields, or data members.  The graphs returned are textual and graphical representations of the data flow graph for all variables, struct fields, and data members that (recursively) affect this variable, struct field, or data member and of the data flow graph for all variables, struct fields, and data members that (recursively) are affected by this variable, struct field, or data member.  Note that cycles in the data flow graph are eliminated so that only a tree structured representation is shown.  This page is brought up when the Show Data Flow Graph menu option is selected on the source file listing page.  This Graph View page will look similar to the figure in section 3.11.2.1.  See that section for an example picture.

3.5.3.5. Results to Show Global Data Flow Graph

The Show Global Data Flow Graph menu option can be performed on variables, fields, or data members.  The graphs returned are a graphical representations of the global data flow graph for all variables, struct fields, and data members within the entire Master Library that (recursively) affect this variable, struct field, or data member and of the global data flow graph for all variables, struct fields, and data members within the entire Master Library that (recursively) are affected by this variable, struct field, or data member.  Note that cycles in the global data flow graph are eliminated so that only a tree structured representation is shown.  This page is brought up when the Show Global Data Flow Graph menu option is selected on the source file listing page.  This Graph View page will look similar to the figure in section 3.11.2.1.  See that section for an example picture.

3.5.3.6. Results to Show Control Flow Graph

The Show Control Flow Graph menu option can be performed on functions, member functions, or user defined operators.  The graph returned is a graphical representation of the control flow of the current function.   Each statement will be displayed as a node on the graph with the line number that the statement occurs on in the source code within the node.  Normal statements will be displayed as squares and decision points will be displayed as diamonds.  The arrows between nodes show the flow of control.  This page is brought up when the Show Control Flow Graph menu option is selected on the source file listing page.
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Figure 149 - Graph View - Results to Show Control Flow Graph

3.5.3.7. Results to Show Dependency Graph for a file

The graphs returned are textual and graphical representations of the dependency graph for all files that (recursively) include this file and of the dependency graph for all files that are (recursively) included by this file.  Note that cycles in the dependency graph are eliminated so that only a tree structured representation is shown.  This page is brought up when the Show Dependency Graph menu option is selected on the source file listing page.  This Graph View page will look similar to the figure in section 3.11.2.1.  See that section for an example picture.

3.6. Related Items View (PUII View) – Master Library Level

The Related Items View or PUII View page displays a list of symbols that are related via a user defined PUII to a particular symbol.  This page is displayed when a request to Find Related for a particular symbol occurs in the Source View.  The Related Items View includes, for each related symbol, the PUII (it will be the same for all of the related symbols), the library and version where the related symbol is found, and the related symbol name.  The PUII is hyperlinked to generate a Related Items View of all symbols related by this PUII.  The symbol is hyperlinked to provide the same menu that is displayed for a symbol in the source file listing.
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Figure 150 - Related Items View (PUII View) – Master Library Level

3.6.1. PUII View Page Options

3.6.1.1. Select a PUII Hyperlink

Selecting one of the PUII hyperlinks will result in the Master Library level PUII View Page being displayed and it will display all of the PUIIs with the selected PUIIs name from all of the Libraries within the Master Library.
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Figure 151 - PUII View (Master Library Level) - How to Select a PUII Name Hyperlink

3.6.1.2. Select a Symbol

Selecting one of the symbol hyperlinks will result in the same menu that is displayed for a symbol in the source file listing.
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Figure 152 - PUII View (Master Library Level) - How to Select a Symbol Hyperlink

3.6.1.3. Select a Menu Bar Option

Any of the Menu Bar options can also be selected to perform an action (See Common Menu Bar, section 3.1).  Any searches selected in the Find Menu will be restricted to the entire Master Library. 

3.7. <Library> External Data Items – Library Level

The External Data Items View page displays a list of External Data Items (a.k.a. PUIIs or GIDs) and the symbols that are related to these External Data Items for the current library.  This page is displayed when the External Data Items menu item is selected from the menu bar on any library level window.  The External Data Items view includes, on each line, the PUII and the related symbol name.  The PUII is hyperlinked to generate a Related Items View of all symbols related by this PUII.  The symbol is hyperlinked to provide the same menu that is displayed for a symbol in the source file listing.
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Figure 153 - <Library> External Data Items

PUII View Page Options

3.7.1.1. Select a PUII Hyperlink

Selecting one of the PUII hyperlinks will result in the Master Library level PUII View Page being displayed and it will display all of the PUIIs with the selected PUIIs name from all of the libraries within the master library.
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Figure 154 - PUII View (Library Level) - How to Select a PUII Name Hyperlink

3.7.1.2. Select a Symbol

Selecting one of the symbol hyperlinks will result in the same menu that is displayed for a symbol in the source file listing.
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Figure 155 - PUII View (Library Level) - How to Select a Symbol Hyperlink

3.7.1.3. Select a Menu Bar Option

Any of the Menu Bar options can also be selected to perform an action (see Common Menu Bar, section 3.1).  Any searches selected in the Find Menu will be restricted to the current library. 

Find Strings Search Window

The Find Strings page is displayed when the “Find String” menu option is selected from the “Find” menu.  The desired search string or regular expression can be entered into the text box.  The search can be limited to Code and Comments, Code Only or Comments Only.  The search can also be restricted by matching exactly and/or ignoring the case.  The regular expression box must be selected in order for the search string to be treated as a regular expression; otherwise it will be treated as a literal string.  Finally, press the Search button to invoke the search or press Cancel to abort the search.
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Figure 156 - How to use Find Strings Search Window

3.8. Edit Analysis Note Window

The Edit Analysis Note page is displayed when a hyperlinked line number is selected in the source file listing view and the “Set Analysis Note” option is selected or when the edit button is selected from the Analysis Notes window.  The user can enter a name for the analysis note or just accept the default name.  They can also enter a description of the analysis note.  Finally, the user can also make the analysis note shared or not shared.  The “Cancel” button will cancel the set analysis note and will close the Edit Analysis Notes window without saving the analysis note.  The “Reply To” button will create a reply to the analysis note that was being edited – the edit window will still be open but a new, reply to note will be being edited (note that the analysis note being replied to must have existed previously and not being initially created).  Reply to notes are kept and displayed in the format of a discussion thread in the Analysis Notes window.  The “Save” button will save the analysis note and will then open the Analysis Notes window (within the current window), which lists all of the analysis notes within the current master library. 
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Figure 157 - Edit Analysis Notes Window

3.9. Analysis Notes Window

The Analysis Notes Window is displayed when the “Notes” menu option is selected from the common menu bar, when the “Notes” button is clicked in the navigation frame of the Source View, or when the “Save” button is selected from the Edit Analysis Note window.  The contents of the window are configurable to show all analysis notes in the Master Library, only analysis notes in a particular library, or only analysis notes in a particular file.  It is also configurable to show analysis notes for all users or for a particular user.  The analysis notes can also be sorted by Thread ID, Name, Library, Version, File, Line, or Author (default is Thread ID) by clicking on the column header hyperlinked names.  More detailed information about an analysis note is displayed in the lower part of the window when hovering over the analysis note’s name.  This information includes the analysis note name, the library and version it is from, the author, the shared with status, the description, and the actual source text that is on that line.  The user can also delete an analysis note by selecting the “X” button next to the analysis note or can edit the analysis note by selecting the “edit” button next to the analysis note.
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Figure 158 – Analysis Notes Window

3.10. SIAT Error

The SIAT Error page is displayed when SIAT encounters an error in processing a request.  The error message text is displayed in bold in the middle of the page and a link is provided to send email to the SIAT C++ Help Desk regarding the error.  If the user selects the email link, the body of the email is preset to contain valuable information related to the error, including the error message, the SIAT C++ version, the username being used to access SIAT, and other information related to the request made to SIAT.  This information should be preserved so that it may be used by the SIAT C++ Help Desk to diagnose the error.
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Figure 159 - SIAT Error Page

About SIAT C++

The About SIAT C++ page displays the SIAT C++ logo and SIAT C++ Version information.
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Figure 160 - About SIAT C++ Page

3.11. No Definition Dialog Box

The No Definition dialog box indicates that a definition for a symbol was requested, but cannot be found.  This can occur, for instance, when a library function prototype is declared in a header file, but the source file with the definition of the library function does not exist on the host system – rather it is intended that the user link their code to an object library containing the object code for the library function.
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Figure 161 - No Definition Dialog Box
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