Proposal to upgrade ISVis to ANSI C++ 
Introduction

This document describes a proposal to upgrade all ANSI C++ inconsistencies that are currently in the ISVis source code. Any existing code that does not comply with the ANSI C++ standard will be replaced by the equivalent functionality that is present within the C++ ANSI Standard. In this document I will refer to code existing before the new C++ standard as “OLD” Code. The code that was ratified in 1998 as the ANSI C++ standard will be referred to as the “NEW” code. 
Incompatibilities of OLD vs NEW
The table below is a complete list of the inconsistencies between the non-ANSI C/C++ code and ANSI C++. This list will be used as a guide to detect any inconsistencies in the ISVis C/C++ source code and will aid in finding the solutions. 
	Items

	Array parameter qualifiers    1
 Old: allowed type qualifiers (the cv-qualifiers const and volatile, and restrict) to be included within the first set of brackets of an array declarator. The qualifier modifies the type of the array parameter itself. In both declarations, parameter str is a const pointer to an int object.

   extern void  foo(int str[const]);

   extern void  foo(int *const str); 

Also allowed the static specifier to be placed within the brackets of an array declaration immediately preceding the expression specifying the size of the array. The presence of such a specifer indicates that the array is composed of at least the number of contiguous elements indicated by the size expression. 

    void baz(char s[static 10])

    {

        // s[0] thru s[9] exist and are contiguous
        ...
    } 

New: None of these new syntactic features are recognized. 

	Boolean type     2
Old: Supports the _Bool keyword. It also provides a standard <stdbool.h> header that contains definitions for the following macros: 

bool 

Same as _Bool 

false
Equal to (_Bool)0 

true
Equal to (_Bool)1 

New:  provides bool, false, and true as reserved keywords and implements bool as a true built-in boolean type. 

	Character literals    4
Old: character literals such as 'a' have type int, and thus sizeof('a') is equal to sizeof(int). 

New: character literals have type char, and thus sizeof('a') is equal to sizeof(char). 

	clog identifier    5
OLD: declares clog() in <math.h> as the complex natural logarithm function. 

NEW:  declares std::clog in <iostream> as the name of the standard error logging output stream (analogous to the stderr stream). This name is placed into the global namespace if the <math.h> header is included, and refers to the logarithm function. If <math.h> defines clog as a preprocessor macro name, it can cause problems with other C++ code. 

    // C++ code
    #include <iostream>
    using std::clog;

    #include <math.h>               // Possible conflict
    void foo(void)

    {

        clog << clog(2.718281828) << endl;

                                    // Possible conflict
    } 



	Comma operator results  6
OLD: The comma operator always results in an r-value even if its right operand is an l-value.

NEW: C++ the comma operator will result in an l-value if its right operand is an l-value. This means that certain expressions are valid in C++ but not in C: 

    int     i;

    int     j;

    (i, j) = 1;     // Valid C++, invalid C 



	Complex floating-point type   7
OLD: Has built-in complex and imaginary floating point types, which are declared using the _Complex and _Imaginary keywords. 

There are exactly three complex types and three imaginary types: 

_Complex float
_Complex double
_Complex long double
_Imaginary long double
_Imaginary double
_Imaginary long double
There is a standard <complex.h> header that contains definitions of complex floating point types, macros, and constants. In particular, this header defines the following macros: 

complex 

Same as _Complex 

imaginary 

Same as _Imaginary 

I
i  (the complex identity) 

Code that does not include this header is free to use these words as identifiers and macro names. 

Implicit widening conversions between the complex and imaginary types are provided, which parallel the implicit widening conversions between the non-complex floating point types. 

    #include <complex.h>

    complex double square_d(complex double a)

    {

        return (a * a);

    }

    complex float square_f(complex float a)

    {

        complex double  d = a;      // Implicit conversion
        return square_d(a);         // Implicit conversion
    } 

NEW: provides a template class named complex, declared in the <complex> standard header file. This type is incompatible with the C99 complex types. 

    // C++ code
    #include <complex>

    complex<float> square(complex<float> a)

    {

        return (a * a);

    }

    complex<int> square(complex<int> a)

    {

        return (a * a);

    } 



	Compound literals  8
OLD: allows literals having types other than primitive types (e.g., user-defined structure or array types) to be specified in constant expressions; these are called compound literals. For example: 

    struct info

    {

        char    name[8+1];

        int     type;

    };

    extern void  add(struct info s);

    extern void  move(float coord[2]);

    void predef(void)

    {

        add((struct info){ "e", 0 });      // A struct literal
        move((float[2]){ +0.5, -2.7 });    // An array literal
    } 

NEW: does not support this feature. 

C++ does provides a similar capability through the use of non-default class constructors, but which is not quite as flexible as the C feature: 

    void predef2()

    {

        add(info("e", 0));      // Call constructor info::info()


	const linkage   9
OLD: specifies that a variable declared with a const qualifier is not a modifiable object. In all other regards, though, it is treated the same as any other variable. Specifically, if a const object with file scope is not explicitly declared static, its name has external linkage and is visible to other source modules. 

    const int           i = 1;  // External linkage
    extern const int    j = 2;  // 'extern' optional
    static const int    k = 3;  // 'static' required 

NEW: specifies that a const object with file scope has internal linkage by default, meaning that the object's name is not visible outside the source file in which it is declared. A const object must be declared with an explicit extern specifier in order to be visible to other source modules. 

    const int           i = 1;  // Internal linkage
    extern const int    j = 2;  // 'extern' required
    static const int    k = 3;  // 'static' optional 



	Designated initializers  10
OLD: introduces the feature of designated initializers, which allows specific members of structures, unions, or arrays to be initialized explicitly by name or subscript. For example: 

    struct info

    {

        char    name[8+1];

        int     sz;

        int     typ;

    };

    struct info  arr[] =

    {

        [0] = { .sz = 20, .name = "abc" },

        [9] = { .sz = -1, .name = "" }

    }; 

Unspecified members are default-initialized. 

            NEW: does not support this feature. 

	Duplicate typedefs   11
OLD: does not allow a given typedef to appear more than once in the same scope. 

NEW: handles typedefs and type names differently and allows redundant occurrences of a given typedef within the same scope. 

Thus the following code is valid in C++ 

    typedef int  MyInt;

    typedef int  MyInt;     



	Dynamic sizeof evaluation   12
OLD: supports variable-length arrays (VLAs), the sizeof operator does not necessarily evaluate to a constant (compile-time) value. Any expression that involves applying the sizeof operator to a VLA operand must be evaluated at runtime (any other use of sizeof can be evaluated at compile time). For example: 

    size_t dsize(int sz)

    {

        float   arr[sz];          // VLA, dynamically allocated
        if (sz <= 0)

            return sizeof(sz);    // Evaluated at compile time
        else

            return sizeof(arr);   // Evaluated at runtime
    } 

             NEW: does not support VLAs


	Empty parameter lists  13
OLD: distinguishes between a function declared with an empty parameter list and a function declared with a parameter list consisting of only void. The former is an unprototyped function taking an unspecified number of arguments, while the latter is a prototyped function taking no arguments. 

    extern int  foo();          // Unspecified parameters
    extern int  bar(void);      // No parameters
    void baz()

    {

        foo(0);         // invalid C++
        foo(1, 2);      // invalid C++
        bar();          // Okay in both 
        bar(1);         // Error in both 
    } 

NEW: makes no distinction between the two declarations and considers them both to mean a function taking no arguments. 

    // C++ code
    extern int  xyz();

    extern int  xyz(void);  // Same as 'xyz()' in C++,
                            

	Empty preprocessor function macro arguments   14
OLD: allows preprocessor function macros to be specified with empty (missing) arguments. 

    #define ADD3(a,b,c)  (+ a + b + c + 0)

    ADD3(1, 2, 3)   => (+ 1 + 2 + 3 + 0)

    ADD3(1, 2, )    => (+ 1 + 2 + + 0)

    ADD3(1, , 3)    => (+ 1 + + 3 + 0)

    ADD3(1,,)       => (+ 1 + + + 0)

    ADD3(,,)        => (+ + + + 0) 

NEW: does not support empty preprocessor function macros arguments. 



	Enumeration constants   15
OLD: Enumeration constants are essentially just named constants of type signed int. As such, they are constrained to having an initialization value that falls within the range [INT_MIN,INT_MAX]. This also means that for any given enumeration constant RED, the values of sizeof(RED) and sizeof(int) are always the same. 

NEW: enumeration constants have the same type as their enumeration type, which means that they have the same size and alignment as their underlying integer type. This means that the values of sizeof(RED) and sizeof(int) are not necessarily the same for any given enumeration constant RED. Enumeration constants also have a wider range of possible underlying types in C++: signed int, unsigned int, signed long, and unsigned long. As such, they also have a wider range of valid initialization values. 



	Enumeration declarations with trailing comma   16
OLD: allows a trailing comma to follow the last enumeration constant initializer within an enumeration type declaration, similar to structure member initialization lists. For example: 

    enum Color { RED = 0, GREEN, BLUE, }; 

NEW: does not allow this.



	Enumeration types  17
OLD: specifies that each enumerated type is a unique type, distinct from all other enumerated types within the same program. The implementation is free to use a different underlying primitive integer type for each enumerated type. This means that sizeof(enum A) and sizeof(enum B) are not necessarily the same. This also means, given that RED is an enumeration constant of type enum Color, that sizeof(RED) and sizeof(enum Color) are not necessarily the same (since all enumeration constants are of type signed int). 

All enumeration constants, though, convert to values of type signed int when they appear in expressions. Since enumeration constants cannot portably be wider than int, it might appear that int is the widest enumeration type; however, implementations are free to support wider enumeration integer types. Such extended types may be different than the types used by a C++ compiler, however. 

Objects of enumeration types may be assigned integer values without the need for a explicit cast. For example: 

    enum Color { RED, BLUE, GREEN };

    int         c = RED;    // Cast not needed
    enum Color  col = 1;    // Cast not needed 

NEW: also specifies that all enumerated types are unique and distinct types, but it goes to enforce this. In particular, a function name can be overloaded to take an argument of different enumerated types. While objects of enumerated types implicitly convert to integer values, integer values require an explicit cast to be converted into enumerated types. Implicitly converted enumeration values are converted to their underlying integer type, which is not necessarily signed int. For example: 

    // C++ code
    enum Color { ... };

    enum Color setColor(int h)

    {

        enum Color  c;

        c = h;             // Error, no implicit conversion
        return c;

    }

    int hue(enum Color c)

    {

        return (c + 128);  // Implicit conversion,
                           // but might not be signed int
    } 

Since a C++ enumeration constant has the same type and size as its enumeration type, this means, given that RED is an enumeration constant of type enum Color, that the values of sizeof(RED) and sizeof(enum Color) are exactly the same. 



	Flexible array members (FAMs)   18
OLD: This is also known as the struct hack. This specifies a conforming way to declare a structure containing a set of fixed-sized members followed by a flexible array member that can hold an unspecified number of elements. Such a structure is typically allocated by calling malloc(), passing it the number of bytes beyond the fixed portion of the structure to add to the allocation size. For example: 

    struct Hack

    {

        int     count;    // Fixed member(s)
        int     fam[];    // Flexible array member
    };

    struct Hack * vmake(int sz)

    {

        struct Hack *  p;

        p = malloc(sizeof(struct Hack) + sz*sizeof(int));

                            // Allocate a variable-sized structure
        p->count = sz;

        for (int i = 0; i < sz; i++)

            p->fam[i] = i;

        return p;

    } 

NEW: C++ does not support flexible array members. 



	Function name mangling   19
OLD: In order to implement overloaded functions and member functions, C++ compilers must have a means of mapping the source names of functions into unique symbols in the object code resulting from the compile. For example, the functions ::foo(int), ::foo(float), and Mine::foo() all have identical names (foo) but different calling signatures. In order for the linker to distinguish between the functions during program link time, they must be mangled into different symbolic names. 

This differs from the way functions names are mapped into symbolic object names, which allows for certain cases of type punning (between signed and unsigned integer types) and non-prototyped extern functions. Therefore  programs compiled as C++ will produce different symbolic names, unless the functions are explicitly declared as having extern "C" linkage. For example: 

    int  foo(int i);   // Different symbolic names C++
    #ifdef __cplusplus

    extern "C"
    #endif

    int  bar(int i);   // Same symbolic name in both C and C++ 

NEW: C++ functions are implicitly declared with extern "C++" linkage



	IEC 60559 arithmetic support   20
OLD: allows an implementation to pre-define the __STD_IEC_559 preprocessor macro, indicating that it conforms to certain required behavior of the IEC 60559 (a.k.a. IEEE 599) specification regarding floating-point arithmetic and library functions. Implementations that do not pre-define this macro are not required to provide conforming floating-point behavior. It also allows an implementation to pre-define the __STD_IEC_559_COMPLEX preprocessor macro to indicate that it conforms to the behavior specified by IEC 60559 for complex floating-point arithmetic and library functions. This affects the way the _Complex and _Imaginary types are implemented.

NEW: C++ does not make any special provisions for implementations that explicitly support the IEC 60559 floating-point specification. 

Conformance to IEC 60559 floating-point arithmetic, and the pre-definition of the __STD_IEC_559 macro, is likely to be provided as an extension by many C++ compilers. 

C++ provides library functions for complex floating-point arithmetic by providing the complex<> template class, declared in the standard <complex> header file. Conformance to the complex arithmetic specification, and the pre-definition of the __STD_IEC_559 macro, might also be provided by many C++ compilers, and this would indicate how the complex<> template class is implemented. 



	Inline functions   21
OLD: allows multiple definitions of a given inline function to be different, and does not require the compiler to detect such differences or issue a diagnostic. 

NEW: C++ requires all of the definitions for a given inline function to be composed of exactly the same token sequence. 



	Integer types headers   22
OLD: provides the header file <stdint.h>, which contains declarations and macro definitions for standard integer types. For example: 

    int  height(int_least32_t x);

    int  width(uint16_t x); 

NEW: C++ does not provide these types or header files



	Library header files   23
OLD:  adds a few header files that are not included as part of the standard C++ library, though: 

<complex.h>
<fenv.h>
<inttypes.h>
<stdbool.h>
<stdint.h>
<tgmath.h>
NEW: Even though C++ provides the standard C library headers as part of its library, it deems their use as deprecated. Instead, it encourages programmers to prefer the equivalent set of C++ header files which provide the same functionality as the C header files: 

<math.h>
replaced by 

<cmath>
<stddef.h>
replaced by 

<cstddef>
<stdio.h>
replaced by 

<cstdio>
<stdlib.h>
replaced by 

<cstdlib>


	long long integer type   24
OLD: provides signed long long and unsigned long long integer types to its repertoire of primitive types, which are binary integer types at least 64 bits wide. It also has enhanced lexical rules to allow for integer constants of these types. For example: 

    long long int           i = -9000000000000000000LL;

    unsigned long long int  u = 18000000000000000000LLU; 

NEW: C++ does not recognize these integer types. 



	Nested structure tags   25
OLD: Nested structure types may be declared within other structures. The scope of the inner structure tag extends outside the scope of the outer structure, but does not do so in C++. Structure declarations possess their own scope in C. This applies to any struct, union, and enumerated types declared within a structure declaration. For example: 

    struct Outer

    {

        struct Inner        // Nested structure declaration
        {

            int         a;

            float       f;

        }           in;

        enum E              // Nested enum type declaration
        {

            UKNOWN, OFF, ON

        }           state;

    };

    struct Inner    si;     // Not visible in C++
    enum E          et;     // Not visible in C++ 

NEW: In order to be visible in C++, the inner declarations must be explicitly named using its outer class prefix, or they must be declared outside the outer structure so that they have file scope. The former case, for example: 

    // C++ code
    Outer::Inner     si;    // Explicit type name
    Outer::E         et;    // Explicit type name 



	Non-prototype function declarations   26
OLD: supports non-prototype (a.k.a. K&R-style) function definitions. For example: 

    int foo(a, b)     // Deprecated syntax
        int  a;

        int  b;

    {

        return (a + b);

    } 

NEW: C++ allows only prototyped function definitions. So in order to compile the example above as C++ code, it must be rewritten in function prototype form: 

    int foo(int a, int b)

    {

        return (a + b);

    } 



	Old-style casts   27
NEW: C++ provides four typecast operators:
const_cast
dynamic_cast
reinterpret_cast
static_cast
C++ also provides functional typecasts, which are not recognized in C:
f = float(i);


	One definition rule   28
OLD: allows tentative definitions for variables, e.g.: 

    int  i;        // Tentative definition
    int  i = 1;    // Explicit definition 

NEW: C++ does not allow this. Only one definition of any given variable is allowed within a program. 



	_Pragma keyword   29
OLD:  provides the _Pragma keyword, which operates in a similar fashion to the #pragma preprocessor directive. For example, these two constructs are equivalent: 

    #pragma FLT_ROUND_INF   // Preprocessor pragma
    _Pragma(FLT_ROUND_INF)  // Pragma statement
NEW: C++ does not support the _Pragma keyword. 



	Keywords that are not recognized by C++:  30
restrict 

_Bool 

_Complex 

_Imaginary 

_Pragma 



	Reserved keywords in C++   31
bool 

mutable 

this 

catch 

namespace 

throw 

class 

new 

true 

const_cast 

operator 

try 

delete 

private 

typeid 

dynamic_cast 

protected 

typename 

explicit 

public 

using 

export 

reinterpret_cast 

virtual 

false 

static_cast 

wchar_t 

friend 

template 



	restrict keyword   32
OLD: supports the restrict keyword, which allows for certain optimizations involving pointers. For example: 

    void copy(int *restrict d, const int *restrict s, int n)

    {

        while (n-- > 0)

            *d++ = *s++;

    } 

NEW: C++ does not recognize this keyword. 



	static linkage   33
Both versions allow objects and functions to have static file linkage, also known as internal linkage. C++, however, deems this as deprecated practice, preferring the use of unnamed namespaces instead. 
The preferred way of doing this in C++ is: 

    // C++ code
    namespace /*unnamed*/
    {

        static int  bufsize = 1024;

        static int  counter = 0;

        static long square(long x)

        {

            return (x * x);

        } 

}

	String initializers   34
OLD: allows character arrays to be initialized with string constants. It also allows a string constant initializer to contain exactly one more character than the array it initializes, i.e., the implicit terminating null character of the string may be ignored. For example: 

    char  name1[] =  "Harry";   // Array of 6 char
    char  name2[6] = "Harry";   // Array of 6 char
    char  name3[] =  { 'H', 'a', 'r', 'r', 'y', '\0' };

                                // Same as 'name1' initialization
    char  name4[5] = "Harry";   // Array of 5 char, no null char 

NEW: C++ also allows character arrays to be initialized with string constants, but always includes the terminating null character in the initialization. Thus the last initializer (name4) in the example above is invalid in C++. 



	String literals are const  35
OLD: string literals have type char[n], but are not modifiable (i.e., attempting to modify the contents of a string literal is undefined behavior). 

NEW: In C++, string literals have type const char[n] and are also not modifiable. 



	Structures declared in function prototypes   36
OLD: allows struct, union, and enum types to be declared within function prototype scope, e.g.: 

    extern void  foo(const struct info { int typ; int sz; } *s);

    int bar(struct point { int x, y; } pt)

    { ... } 

It also allows structure types to be declared as function return types, as in: 

    extern struct pt { int x; }  pos(void); 

NEW: C++ does not allow either of these, since the scope of the structure declared in this fashion does not extend outside the function declaration or definition, making it impossible to define objects of that structure type which could be passed as arguments to the function or to assign function return values into objects of that type. 



	Typedefs versus type tags   37
OLD: requires type tags to be preceded by the struct, union, or enum keyword. 

NEW: C++ treats type tags as implicit typedef names. 

Thus the following code is valid C but invalid C++: 

    // 0invalid C++
    typedef int  type;

    struct type
    {

        type            memb;   // int
        struct type *   next;   // struct pointer
    };

    void foo(type t, int i)

    {

        int          type;

        struct type  s;

        type = i + t + sizeof(type);

        s.memb = type;

    } 



	Variable-argument preprocessor function macros   38
OLD: supports preprocessor function macros that may take a variable number of arguments. Such macros are defined with a trailing '...' token in their parameter lists, and may use the __VA_ARGS__ reserved identifier in their replacement text. 

For example: 

    #define DEBUGF(f,...) \

        (fprintf(dbgf, "%s(): ", f), fprintf(dbgf, __VA_ARGS__))

    #define DEBUGL(...) \

        fprintf(dbgf, __VA_ARGS__)

    int incr(int *a)

    {

        DEBUGF("incr", "before: a=%d\n", *a);

        (*a)++;

        DEBUGL("after: a=%d\n", *a);

        return (*a);

    } 

NEW: C++ does not provide this feature. 



	Variable-length arrays (VLAs)   39
OLD:  supports variable-length arrays, which are arrays of automatic storage whose size is determined dynamically at program execution time. For example: 

    size_t sum(int sz)

    {

        float   arr[sz];      // VLA, dynamically allocated
        while (sz-- > 0)

            arr[sz] = sz;

        return sizeof(arr);   // Evaluated at runtime
    } 

NEW: C++ does not support VLAs. 



	Void pointer assignments   40
OLD: allows a pointer to void (void *) value to be assigned to an object of any other pointer type without requiring a cast. This allows such things as assigning the return value of malloc() to a pointer variable without the need for an explicit cast. 

NEW: C++ does not allow assigning a pointer to void directly to an object of any other pointer type without an explicit cast. This is considered a breach of type safety, so an explicit cast is required.



	Wide character type   41
OLD: provides a wide character type, wchar_t, that is capable of holding a single wide character from an extended character set. This type is defined in the standard header files <stddef.h>, <stdlib.h>, and <wchar.h>. 

NEW: C++ also provides a wchar_t type, but it is a reserved keyword just like int. No header file is required to enable its definition.




Additional Changes from C to ANSI C++

	Aggregate Initializers   42
C requires automatic and register variables of aggregate type (struct, array, or union) to have initializers containing only constant expressions. (Many compilers do not adhere to this restriction, however.) 

C++ allows non-constant expressions to be used in initializers for automatic and register variables. (It also allows arbitrary non-constant expressions to be used to initialize static and external variables.) 

For example: 

    // C and C++ code
    void foo(int i)

    {

        float   x = (float)i;           // Valid C90, C99, and C++
        int     m[3] = { 1, 2, 3 };     // Valid C90, C99, and C++
        int     g[2] = { 0, i };        // Invalid C90
    } 



	Comments 43
C++ recognizes //... comments as well as /*...*/ comments. 

Conly recognizes the /*...*/ form of comments. The //... form usually produces a syntax error in C, but there are rare cases that may compile erroneously without warning: 

     i = (x//*y*/z++
           , w); 



	
Conditional expression declarations   44
C++ allows local variable declarations within conditional expressions (which appear within for, if, while, and switch statements). The scope of the variables declared in this context extends to the end of the statement containing the conditional expression. For example: 

    for (int i = 0; i < SIZE; i++)

        a[i] = i + 1; 

                C does not allow this feature. 

	Digraph punctuation tokens   45
C++ recognizes two-character punctuation tokens, called digraphs, which are not recognized by C. The digraphs and their equivalent tokens are: 

<: 

[ 

:>
]
<%
{
%>
}
%:
#
%:%:
##


	Implicit function declarations    46
C allows a function to be implicitly declared at the point of its first use (call), assigning it a return type of int by default. For example: 

    /* No previous declaration of bar() is in scope */

    void foo(void)

    {

        bar();  /* Implicit declaration: extern int bar() */

    } 

C++ does not allow implicit function declarations. It is invalid to call a function that does not have a previous declaration in scope. 

C no longer allows functions to be implicitly declared. The code above is invalid in C++. 

C recognizes the same set of digraphs. 

The following program is valid in C++: 

    %:include <stdio.h>

    %:ifndef BUFSIZE

     %:define BUFSIZE  512

    %:endif

    void copy(char d<::>, const char s<::>, int len)

    <%
        while (len-- >= 0)

        <%
            d<:len:> = s<:len:>;

        %>
    %> 



	Implicit variable declarations    47
C allows the declaration of a variable, function argument, or structure member to omit the type specifier, implicitly defaulting its type to int. 

C++ does not allow this omission. 

The following code is valid in C, but invalid in C++: 

    static  sizes = 0;         /* Implicit int, error */

    struct info

    {

        const char *  name;

        const         sz;      /* Implicit int, error */

    };

    static foo(register i)     /* Implicit ints, error */

    {

        auto  j = 3;           /* Implicit int, error */

        return (i + j);

    } 



	Intermixed declarations and statements    48
C syntax specifies that all the declarations within a block must appear before the first statement in the block. 

C++ does not have this restriction, allowing statements and declarations to appear in any order within a block. 

    void prefind(void)

    {

        int     i;

        for (i = 0; i < SZ; i++)

            if (find(arr[i]))

                break;

        const char *  s;   /* Invalid C90, valid C99 and C++ */

        s = arr[i];

        prepend(s);

    } 




Current Inconsistencies found in ISVis

The following is a list of inconsistencies that are located in the ISVis source code and how many of each one there is. This is not a complete list, because the compilation stopped on some files due to the high number of errors, but this will give us a good indication of the type of errors that we will find.
	Source File
	Occurrences Found

	Actor.c
	line 51: Error: A typedef name cannot be used in an elaborated type specifier.."actor.H"
 line 402: Error: Incorrect access of a member from const-qualified function. (2) 

	Actor_list-view.c
	line 51: Error: A typedef name cannot be used in an elaborated type specifier.."view_manager.H"
line 122: Error: Cannot return const DotActor* from a function that should return DotActor*."program_model.H"
line 447: Error: i is not defined."actor_list_view.C", (11) 

	Disk_file.c
	Compilation aborted, too many RW Error messages

	Event_writer.c
	line 59: Error: Could not open include file "event_writer.H".
line 85: Error: The function "initTimestamp" must have a prototype

	Main_view.c
	"program_model.H", line 122: Error: Cannot return const DotActor* from a function that should return DotActor
"main_view.C", line 84: Warning: String literal converted to char* in initialization. (23)


	Program_model.c
	"program_model.H", line 122: Error: Cannot return const DotActor* from a function that should return DotActor*.
"program_model.C", line 1028: Error: Incorrect access of a member from const-qualified function. (12)
Compilation aborted, too many Error messages.

	Scenario.c
	"program_model.H", line 122: Error: Cannot return const DotActor* from a function that should return DotActor*.
Error: Cannot use const Trace* to initialize Trace*.
Error: Cannot use const Scenario* to initialize Scenario*.
Error: Cannot use const TraceImpl* to initialize TraceImpl*.

Error: Cannot use const InteractionImpl* to initialize InteractionImpl*.



	Scenario_view.c
	"scenario_view.C", line 85: Warning: String literal converted to char* in initialization. (47)
"scenario_view.C", line 329: Error: i is not defined. (16)
Compilation aborted, too many Error messages



	Static_analyzer.c
	"static_analyzer.C", line 87: Error: Only a function may be called. (6)
"static_analyzer.C", line 171: Error: Incorrect access of a member from const-qualified function. (2)
Error: Only a function may be called. (3)
Compilation aborted, too many Error messages.

	Trace.c
	"program_model.H", line 122: Error: Cannot return const DotActor* from a function that should return DotActor*.
Error: i is not defined. (15)
Error: Cannot use const Trace* to initialize Trace*.

	Trace_analyzer.c
	Error: Could not open include file <ctoken.h>.
"program_model.H", line 122: Error: Cannot return const DotActor* from a function that should return DotActor*.
Error: Cannot use RWCString to initialize int.

Error: Only a function may be called. (3)

	View_manager.c
	Error: Could not open include file <bstream.h>
Error: Cannot return const DotActor* from a function that should return DotActor*
Error: Cannot use std::basic_ifstream<char, std::char_traits<char>> to initialize int.

Error: The operation "int >> ViewManager" is illegal.
Error: Incorrect access of a member from const-qualified function.

Warning (Anachronism): Formal argument 2 of type extern "C" void(*)(int) in call to std::signal(int, extern "C" void(*)(int)) is being passed void(*)(int).

Warning (Anachronism): Formal argument 2 of type extern "C" void(*)(int) in call to std::signal(int, extern "C" void(*)(int)) is being passed void(*)(int).

	Xapp.c
	Warning: String literal converted to char* in initialization. (32)
Error: best is not defined. (4)
Error: Cannot assign const char* to char*.


Comments

this is not all of the C/C++ errors, but it is a really good start. A lot of the files stopped the compilation process due to a very large number of errors, so if we get the ones listed corrected, then we can see what is left. From looking at the existing errors, this is a summary of what was found:

· It seems that that are quite a few initialization errors that are minor corrections, like leaving off the “int” when using i. (40)

· Lots of warnings about string literals converted to char” in initialization. (55)
· There are errors because of the use of “const” in the code. (9)
· The following files are not being included because they couldn’t be opened, like bstream.h, ctoken.h, and event_writer.h. (3) 

· There seems to be a recurring problem in several file compiles that use program_model.h that has an error with returning a constant DotActor.
Some of these issues will take further analysis and investigation to uncover the problems, like why those header files aren’t being opened, and some will not take very long to fix. I think that there are some issues that will span Motif, C++ and RogueWave, due to the ANSI C++ standardization. 

Estimated Time

Best Guess: 30 hours //depending on how many more errors we uncover along the way.
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