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Introduction 

About This Guide 
The purpose of this Programmer’s Guide is to show how to use PICTools and AIMTools to solve some of 
the image processing problems facing application developers. These problems include compressing and 
decompressing images, reading and writing image files, converting between image file formats, 
transforming images and displaying images. The guide describes the application interface (API) provided 
by the PICTools and AIMTools toolkits.  The PICTools Programmer’s Reference and the AIMTools 
Programmer’s Reference documents are companion documents to this Programmer’s Guide; they 
provide extensive specific documentation on the usage of the API.   

AIMTools is designed to solve image processing challenges for Developers writing mobile applications. 
AIMTools is based on the same architecture as the PICTools product, so this Programmer's Guide is 
relevant to either product.  Throughout this Programmer’s Guide document, references to PICTools also 
apply to AIMTools.  Both Programmer’s Reference documents include a comprehensive list of which 
opcodes are available in each SDK. 

 

Overview of the PICTools API 

Getting Image Information: PegasusQuery() 
The PICTools API provides the application with a way to obtain information about an image by calling the 
PegasusQuery() function. PegasusQuery() is passed an input buffer containing image data.  It returns 
information about the image including, for example, the image file format, height and width. 

Requesting an Operation to be Performed to an Image: Pegasus() 
The main purpose of using PICTools is to perform 
operations on a given image. For example, one 
operation provided by PICTools is “compress a DIB 
image to a sequential JPEG image”.  Another 
operation is “rotate a sequential JPEG image”. An 
operation is supplied with image data as input.  The 
operation acts on the input image data and produces 
output image data.  The output image is returned to 
the application requesting the PICTools operation. 
Operations are also referred to as opcodes, because 
each operation is requested using a manifest 
constant called an opcode. 

An operation is requested by calling a function 
named Pegasus.  A REQUEST code and a pointer 
to a PIC_PARM data structure are parameters to the 
function and the returned value is a RESPONSE 
code.  The PIC_PARM data eventually includes all 
the input, output and input/output parameters 
needed to perform the requested operation.  

 

 

In the simplest case, Pegasus is called three times.  
The first time it is called, REQ_INIT is the request 
code and all operation initialization is performed.  
The second time it is called, REQ_EXEC is the 
request code and the requested operation acts on 
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the input data, producing the output data. The last time it is called, REQ_TERM is the request code and 
all operation cleanup occurs.  In this simplest case, each call returns a response of RES_DONE if no 
error was detected or RES_ERR if an error was detected.  

Handling Pegasus() Responses 
In some scenarios, Pegasus may send one or more intermediate responses to the application before the 
requested operation is completed and the final response (usually RES_DONE or RES_ERROR) is sent. 
Examples of common scenarios where intermediate responses are expected include:  

a. The application is using an input buffer smaller than the input image. In this case, every time 
Pegasus consumes all the data in the input buffer, it notifies the application that it needs more 
data. 

b. The application is using an output buffer smaller than the output image. Once Pegasus fills up 
the output buffer, it notifies the application that it needs more space for output. 

c. The application has asked to be notified whenever some portion of an operation has been 
performed. As the operation completion proceeds, Pegasus notifies the application about its 
progress. 

In some cases, an intermediate response from Pegasus may require some processing from the 
application before Pegasus can resume performing the requested operation. In other cases, no response 
or action by the application is expected and the intermediate response is just a notification. 

The application can choose between two different modes of receiving and handling these intermediate 
responses from Pegasus: 

• One mode is the “DeferFn” or callback mode.  In this mode, the application provides a 
response-handling (call back) function pointer in the PIC_PARM data.  The function is called 
by Pegasus to send an intermediate response. The application logic to process the 
intermediate response is coded in the call back function. A nonzero return value from the call 
back function to Pegasus is a signal to Pegasus to abort processing. A zero return value 
indicates that Pegasus should continue processing. 

• The other mode is coroutine mode. In this mode, the application’s call to Pegasus returns 
whenever intermediate response is to be sent to the application.  The application performs any 
required action, if needed, and continues processing by calling Pegasus again using a 
REQ_CONT request parameter or aborts processing by calling Pegasus again using a 
REQ_TERM request parameter. 
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Input and Output Parameters: PIC_PARM Structure. 
The PIC_PARM structure passed as an argument to the Pegasus function is the main mechanism to 
allow code that is calling PICTools to exchange information with PICTools. PIC_PARM has one set of 
parameters which is relatively independent of the image operation and another set of parameters which is 
specific to the image operation.  

The set of PIC_PARM parameters independent of the operation can be further subdivided into three 
categories.  The first category is general data.  This category includes the PICTools version expected by 
the application and an opcode specifying the requested operation. The second category is BITMAPINFO 
data describing the image.  The BITMAPINFO data structure is the same data structure which is used in 
Windows development. The third category specifies the buffering of the input and output data.  In the 
simplest case an input buffer contains all the input data and an output buffer has room for all the output 
data before Pegasus is called. 

Note:  In many opcodes, the second category is now augmented with a REGION structure.  This replaces 
much of the BITMAPINFOHEADER structure to allow for more general image formats such as .RAW. 

The PIC_PARM parameters specific to each operation are encapsulated in a C union with a structure for 
each type of operation.  
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1. Brief Overview of the PICTools Architecture 
Code using PICTools sits on top of a module called the dispatcher. The dispatcher implements the 
Pegasus() function as an entry point into the PICTools opcodes. When a particular operation is invoked, 
the dispatcher finds and loads the appropriate opcode module and calls it. When the opcode returns to 
the dispatcher, the dispatcher returns to the calling code. The dispatcher contains PegasusQuery, 
provides common functions needed by the opcodes and facilitates the portability of PICTools across 
different platforms. 

 

 
• Dispatcher 

 exposes a common API to clients that is used across all opcodes 
 if using dynamic libraries, loads opcode libraries for execution  
 provides common functions to the opcodes 
 contains PegasusQuery 

• Opcodes 
 PICTools functions are grouped into cohesive, modular libraries (opcodes) 
 each opcode implements a specific technology, e.g. 

• sequential JPEG compression opcode 
• binarize opcode 
• JPEG 2000 expand opcode 
• document cleanup opcode 

 modular opcode architecture means that client applications only need to deploy the 
specific opcode or opcodes containing the functionality required by the application 

 Complete lists of opcodes are provided in the PICTools Programmer’s Reference and the 
AIMTools Programmers’ Reference documents.  

 
The following sections describe the PICTools API in more detail.  

• A Code Example contains example code to expand a sequential JPEG image into a Windows 
DIB (Device-Independent-Bitmap).   

• Calling Pegasus describes how to call Pegasus, what return values are expected and what 
application actions are expected based upon the return values.   

• Setting the PIC_PARM Structure describes how to initialize the PIC_PARM structure before, 
and in some cases between, the calls to Pegasus.  

• Queue Management describes how to use the buffering options provided by Pegasus. 
 

 

 



 PICTools™and AIMTools™ Programmer’s Guide  

 

9 

                                                     

2. A Complete Code Example 
Following is a complete example which decompresses a sequential JPEG image to a DIB.  The function 
ExpandJPEGTo24BitDIB () receives a buffer which already contains a JPEG image.  The function 
allocates and returns a buffer containing a DIB expanded from the JPEG image.  The BITMAPINFO for 
the DIB is also returned.  The function returns ERR_NONE if no error occurs.  Otherwise it returns a 
PICTools API error code1. 

Include Files 
All programs using PICTools must include the file pic.h in their code. This file contains the API 
declarations required by the application and will pull in other PICTools include files as needed. The 
application may need to include errors.h also, if the application refers to the manifest error constants that 
represent PICTools error codes. In this example, errors.h is included so that the code can use 
ERR_BAD_IMAGE_TYPE, ERR_UNEXPECTED_RESPONSE, etc. PICTools error codes are returned in 
PicParm.Status if the RESPONSE code is RES_ERR. 

Validating the image type 
The example uses PegasusQuery to validate that the image type is a sequential JPEG image.  The 
PIC_PARM data structure is always initialized to 0 first.  Then specific PIC_PARM fields are initialized for 
the call to PegasusQuery.  Specifically, the input buffer pointers are set to point to the JPEG image 
buffer.  See the Queue Management section for more information about setting the input buffer pointers.  
Finally, PegasusQuery is called and the returned image type is tested.  See the Setting the PIC_PARM 
Structure and Calling PegasusQuery sections for additional information. 

 
LONG ExpandJPEGTo24BitDIB( 
    LPBYTE       pbInputBuffer,       // pointer to JPEG image 
    DWORD        dwInputLength,       // length of JPEG image 
    LPBYTE      *ppbOutputBuffer,     // receive pointer to DIB 
    DWORD       *pdwOutputLength,     // receive length of DIB 
    LPBITMAPINFO pOutputBitmapInfo)   // receives DIB BITMAPINFO 
{ 
    PIC_PARM ppquery;  // to be used with PegasusQuery() 
    PIC_PARM ppwork;   // to be used with Pegasus() 
    RESPONSE response; 
 
    // See PICTools and AIMTools Programmers Guide Section 6 
    // for more information on Setting the PIC_PARM Structure. 
    // general PIC_PARM initialization for all operations 
    memset(&ppquery, 0, sizeof(ppquery)); 
    ppquery.ParmSize     = sizeof(ppquery); 
    ppquery.ParmVer      = CURRENT_PARMVER; // #define’d in PIC.H 
    ppquery.ParmVerMinor = 1; // a magic number for the current version 
 
    // initialize input buffer pointers 
    ppquery.Get.Start  = pbInputBuffer; 
    ppquery.Get.End    = pbInputBuffer + dwInputLength; 
 
     

 

 
1 It also returns ERR_NONE if an invalid registration code error occurs. 
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    // initialize input queue pointers 
    ppquery.Get.Front  = ppquery.Get.Start; 
    ppquery.Get.Rear   = ppquery.Get.End; 
    ppquery.Get.QFlags = Q_EOF; // since no input follows 
 
 
    // identify and validate the source image type 
    // request that PegasusQuery return the image type 
    ppquery.u.QRY.BitFlagsReq = QBIT_BICOMPRESSION; 
    if ( !PegasusQuery(&ppquery) || 
        ( ppquery.Head.biCompression != BI_picJPEG && 
          ppquery.Head.biCompression != BI_PICJ ) ) 
        return ( ERR_BAD_IMAGE_TYPE ); 
 
    // for this sample we are only going to support 24 bpp RGB 
    // images, however 8bpp gray and other formats are also supported 
    // by the opcode. 
    if ( ppquery.Head.biBitCount != 24 ) 
        return (ERR_BAD_BIT_COUNT); 

Pegasus DeferFn mode 
In this simple example, Pegasus will not need any additional information so the DeferFn function can be 
minimal: 

 
LONG DeferFn(PIC_PARM* pPicParm, RESPONSE response) 
{ 
    // For this trivial example, just return 0 to continue 
    // the operation. See sample program source in the samples 
    // directories for more detailed and realistic examples of 
    // DeferFn() usage. 
    NOREF(pPicParm); 
    NOREF(response); 
    return 0; 
} 

  
// initialize DeferFn to handle requests from Pegasus 
PicParm.DeferFn = DeferFn; 
PicParm.Flags |= F_UseDeferFn; 

Pegasus initialization phase 
Before calling Pegasus to decompress the image, it is necessary to reset the PIC_PARM structure and 
initialize the operation (calling REQ_INIT). In this case, with PIC_PARM initialized like this, if the 
initialization call to Pegasus returns anything other than a RES_DONE response, an error or unexpected 
condition has occurred.  For additional information see the Calling Pegasus section. 

 
  // set PicParm and initialize Pegasus 
  memset(&ppwork, 0, sizeof(ppwork)); 
  ppwork.ParmSize     = sizeof(ppwork); 
  ppwork.ParmVer      = CURRENT_PARMVER; // #define’d in PIC.H 
  ppwork.ParmVerMinor = 1; // a magic number for the current version 
  ppwork.Get.Start  = pbInputBuffer; 
  ppwork.Get.End    = pbInputBuffer + dwInputLength; 
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  ppwork.Get.Front  = ppwork.Get.Start; 
  ppwork.Get.Rear   = ppwork.Get.End; 
  ppwork.Get.QFlags = Q_EOF; // since no input follows   
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  // initialize parameters specific to expand JPEG 
  ppwork.Op = OP_S2D; // requests Sequential JPEG to DIB operation 
  ppwork.u.J2D.DibSize = 24; // request 24-bit DIB output 
 
  // A heavily-compressed decoded image might not look as good as it could 
  // but this will be faster. 
  ppwork.u.J2D.PicFlags |= PF_NoCrossBlockSmoothing; 

 
    // initialize DeferFn to handle intermediate responses from Pegasus 
    ppwork.DeferFn = DeferFn; 
    ppwork.Flags |= F_UseDeferFn; 
 
    // JPEG expand operation initialization 
    response = Pegasus(&ppwork, REQ_INIT); 
    if ( response == RES_ERR ) 
    { 
        // The opcodes OP_S2D and OP_SE2DPLUS will both expand a JPEG file 
        // to a bitmap, however OP_S2D may not be available on all 
        // platforms. If we get an opcode not found error,  attempt to load 
        // the opcode OP_SE2DPLUS and try again.  
        if (ppwork.Status == ERR_OPCODE_DLL_NOT_FOUND) 
        { 
            ppwork.Op = OP_SE2DPLUS; 
            ppwork.Status = 0; 
            response = Pegasus(&ppwork, REQ_INIT); // try again. 
        } 
        if ( response == RES_ERR ) 
            return ( ppwork.Status ); 
    } 
 
    // any other response is unexpected 
    if ( response != RES_DONE ) 
    { 
        Pegasus(&ppwork, REQ_TERM); 
        return (ERR_UNEXPECTED_RESPONSE ); 
    } 

 Allocating the DIB output buffer 
During initialization, Pegasus computes the length in bytes of each DIB image line according to the 
image width and the requested output bits per pixel.  It is convenient, therefore, to allocate the output DIB 
buffer after initialization.  In many cases the algorithm to compress or decompress an image requires a 
multiple of lines, not just a single line.  For example JPEG compresses or decompresses 8 or 16 lines at a 
time depending on the input image color subsampling.  The minimum such set of lines times the number 
of bytes per line is called the StripSize. The DIB buffer size must be at least StripSize or it can be larger.  
If it is larger, it must be an integer multiple of StripSize, or large enough for the full output image.  See the 
Queue Management section for additional information about setting the PIC_PARM pointers to the 
output buffer. 
    // Allocate DIB output buffer 
    *pdwOutputLength = ppwork.Head.biHeight * ppwork.u.S2D.WidthPad; 
    *ppbOutputBuffer = malloc(*pdwOutputLength); 
    if ( *ppbOutputBuffer == 0 ) 
    { 
        Pegasus(&ppwork, REQ_TERM); 
        *pdwOutputLength = 0; 
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        return ( ERR_OUT_OF_SPACE ); 
    } 
 
    // See PICTools and AIMTools Programmers Guide Section 7 
    // Queue Management for more information on setting 
    // the Put Queue pointers. 
    // initialize output buffer pointers 
    ppwork.Put.Start  = *ppbOutputBuffer; 
    ppwork.Put.End    = *ppbOutputBuffer + *pdwOutputLength; 
 
    // See PICTools and AIMTools Programmers Guide Section 7.3 
    // Reversed Linear Buffer. 
    // initialize reversed output queue pointers 
    ppwork.Put.Front  = ppwork.Put.End; 
    ppwork.Put.Rear   = ppwork.Put.Front; 
    ppwork.Put.QFlags = Q_REVERSE; // top DIB line is at buffer bottom 

Pegasus execution phase 
Now Pegasus is called again to execute the expand operation.  In this case, with PIC_PARM initialized 
like this, if it returns anything other than RES_DONE, some error or unexpected condition has occurred. 

 
    // JPEG expand operation execution 
    response = Pegasus(&ppwork, REQ_EXEC); 
 
    if ( response == RES_ERR ) 
    { 
        // If Pegasus returns RES_ERR then we do not 
        // need to call REQ_TERM 
        free(*ppbOutputBuffer);  
        *ppbOutputBuffer = 0; 
        *pdwOutputLength = 0; 
        return ( ppwork.Status ); 
    } 
 
    // any other response is unexpected 
    if ( response != RES_DONE ) 
    { 
        Pegasus(&ppwork, REQ_TERM); 
        free(*ppbOutputBuffer);  
        *ppbOutputBuffer = 0; 
        *pdwOutputLength = 0; 
        return ( ERR_UNEXPECTED_RESPONSE ); 
    }  

Pegasus cleanup phase 
If the expected response RES_DONE was returned, Pegasus is called a final time to clean up after the 
expand operation so that internally allocated memory can be released..  If the response was RES_ERR 
then cleanup has already been done so Pegasus need not be called again. 

The PicParm.Head field now contains the BITMAPINFOHEADER describing the output DIB, immediately 
followed by the DIB’s color table (PicParm.ColorTable) where applicable.  This information is returned to 
the caller so that the DIB can be displayed or written to a Windows .BMP file. 
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    // JPEG expand operation cleanup 
    response = Pegasus(&ppwork, REQ_TERM); 
 
    // any other response is unexpected 
    if ( response != RES_DONE ) 
        return ( ERR_UNEXPECTED_RESPONSE ); 
 
    // return the DIB bitmap info and color table 
    memcpy( pOutputBitmapInfo, &ppwork.Head, sizeof(ppwork.Head) ); 
 
    return ( ERR_NONE ); 
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The Complete Code Example 
The following example just collects the above code fragments into one place and provides a main() 
function for the application. 

 
//****************************************************************** 
// Very simple example showing how to use an opcode.  This code is  
// available in the PICTools and AIMTols Programmer's Guide. 
// The ExpandJPEGTo24BitDIB function contains all of the relevant 
// PICTools code and expands a JPEG file to a Bitmap. 
//****************************************************************** 
 
#include <stdlib.h> 
#include <stdio.h> 
#include <string.h> 
#include "pic.h"                    // PICTools API declarations 
#include "errors.h"                 // PICTools error codes 
 
#define NOREF(x) (x=x)              // suppress unreferenced parameter 
                                    // compiler warning 
 
 
// See PICTools and AIMTools Programmers Guide Section 3 
// Calling Pegasus for more information about DeferFn. 
//******************************************************************* 
// DeferFn 
//******************************************************************* 
LONG DeferFn(PIC_PARM* pPicParm, RESPONSE response) 
{ 
    // For this trivial example, just return 0 to continue 
    // the operation. See sample program source in the samples 
    // directories for more detailed and realistic examples of 
    // DeferFn() usage. 
    NOREF(pPicParm); 
    NOREF(response); 
 
    return 0; 
} 
 
//******************************************************************* 
// ExpandJPEGTo24BitDIB 
//******************************************************************* 
LONG ExpandJPEGTo24BitDIB( 
    LPBYTE       pbInputBuffer,       // pointer to JPEG image 
    DWORD        dwInputLength,       // length of JPEG image 
    LPBYTE      *ppbOutputBuffer,     // receive pointer to DIB 
    DWORD       *pdwOutputLength,     // receive length of DIB 
    LPBITMAPINFO pOutputBitmapInfo)   // receives DIB BITMAPINFO 
{ 
    PIC_PARM ppquery;  // to be used with PegasusQuery() 
    PIC_PARM ppwork;   // to be used with Pegasus() 
    RESPONSE response; 
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    // See PICTools and AIMTools Programmers Guide Section 6 
    // for more information on Setting the PIC_PARM Structure. 
    // general PIC_PARM initialization for all operations 
    memset(&ppquery, 0, sizeof(ppquery)); 
    ppquery.ParmSize     = sizeof(ppquery); 
    ppquery.ParmVer      = CURRENT_PARMVER; // #define’d in PIC.H 
    ppquery.ParmVerMinor = 1; // a magic number for the current version 
 
    // initialize input buffer pointers 
    ppquery.Get.Start  = pbInputBuffer; 
    ppquery.Get.End    = pbInputBuffer + dwInputLength; 
 
    // initialize input queue pointers 
    ppquery.Get.Front  = ppquery.Get.Start; 
    ppquery.Get.Rear   = ppquery.Get.End; 
    ppquery.Get.QFlags = Q_EOF; // since no input follows 
 
    // identify and validate the source image type 
    // request that PegasusQuery return the image type 
    ppquery.u.QRY.BitFlagsReq = QBIT_BICOMPRESSION; 
    if ( !PegasusQuery(&ppquery) || 
        ( ppquery.Head.biCompression != BI_picJPEG && 
          ppquery.Head.biCompression != BI_PICJ ) ) 
        return ( ERR_BAD_IMAGE_TYPE ); 
 
    // for this sample we are only going to support 24 bpp RGB 
    // images, however 8bpp gray and other formats are also supported 
    // by the opcode. 
    if ( ppquery.Head.biBitCount != 24 ) 
        return (ERR_BAD_BIT_COUNT); 
 
    // See PICTools and AIMTools Programmers Guide Section 6 
    // for more information on Setting the PIC_PARM Structure. 
    // general PIC_PARM initialization for all operations 
    memset(&ppwork, 0, sizeof(ppwork)); 
    ppwork.ParmSize     = sizeof(ppwork); 
    ppwork.ParmVer      = CURRENT_PARMVER; // #define’d in PIC.H 
    ppwork.ParmVerMinor = 1; // a magic number for the current version 
    ppwork.Get.Start  = pbInputBuffer; 
    ppwork.Get.End    = pbInputBuffer + dwInputLength; 
    ppwork.Get.Front  = ppwork.Get.Start; 
    ppwork.Get.Rear   = ppwork.Get.End; 
    ppwork.Get.QFlags = Q_EOF; // since no input follows 
 
    // initialize parameters specific to expand JPEG 
    ppwork.Op = OP_S2D; // requests Sequential JPEG to DIB operation 
    ppwork.u.J2D.DibSize = 24; // request 24-bit DIB output 
 
    // A heavily-compressed decoded image might not look as good as it could 
    // but this will be faster. 
    ppwork.u.J2D.PicFlags |= PF_NoCrossBlockSmoothing; 
 
    // initialize DeferFn to handle intermediate responses from Pegasus 
    ppwork.DeferFn = DeferFn; 
    ppwork.Flags |= F_UseDeferFn; 
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    // JPEG expand operation initialization 
    response = Pegasus(&ppwork, REQ_INIT); 
    if ( response == RES_ERR ) 
    { 
        // The opcodes OP_S2D and OP_SE2DPLUS will both expand a JPEG file 
        // to a bitmap, however OP_S2D may not be available on all 
        // platforms. If we get an opcode not found error,  attempt to load 
        // the opcode OP_SE2DPLUS and try again.  
        if (ppwork.Status == ERR_OPCODE_DLL_NOT_FOUND) 
        { 
            ppwork.Op = OP_SE2DPLUS; 
            ppwork.Status = 0; 
            response = Pegasus(&ppwork, REQ_INIT); // try again. 
        } 
        if ( response == RES_ERR ) 
            return ( ppwork.Status ); 
    } 
 
    // any other response is unexpected 
    if ( response != RES_DONE ) 
    { 
        Pegasus(&ppwork, REQ_TERM); 
        return ( ERR_UNEXPECTED_RESPONSE  ); 
    } 
 
    // Allocate DIB output buffer 
    *pdwOutputLength = ppwork.Head.biHeight * ppwork.u.S2D.WidthPad; 
    *ppbOutputBuffer = malloc(*pdwOutputLength); 
    if ( *ppbOutputBuffer == 0 ) 
    { 
        Pegasus(&ppwork, REQ_TERM); 
        *pdwOutputLength = 0; 
        return ( ERR_OUT_OF_SPACE ); 
    } 
 
    // See PICTools and AIMTools Programmers Guide Section 7 
    // Queue Management for more information on setting 
    // the Put Queue pointers. 
    // initialize output buffer pointers 
    ppwork.Put.Start  = *ppbOutputBuffer; 
    ppwork.Put.End    = *ppbOutputBuffer + *pdwOutputLength; 
 
    // See PICTools and AIMTools Programmers Guide Section 7.3 
    // Reversed Linear Buffer. 
    // initialize reversed output queue pointers 
    ppwork.Put.Front  = ppwork.Put.End; 
    ppwork.Put.Rear   = ppwork.Put.Front; 
    ppwork.Put.QFlags = Q_REVERSE; // top DIB line is at buffer bottom 
 
    // JPEG expand operation execution 
    response = Pegasus(&ppwork, REQ_EXEC); 
 
    if ( response == RES_ERR ) 
    { 
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        // If Pegasus returns RES_ERR then we do not 
        // need to call REQ_TERM 
        free(*ppbOutputBuffer);  
        *ppbOutputBuffer = 0; 
        *pdwOutputLength = 0; 
        return ( ppwork.Status ); 
    } 
 
    // any other response is unexpected 
    if ( response != RES_DONE ) 
    { 
        Pegasus(&ppwork, REQ_TERM); 
        free(*ppbOutputBuffer);  
        *ppbOutputBuffer = 0; 
        *pdwOutputLength = 0; 
        return ( ERR_UNEXPECTED_RESPONSE ); 
    } 
 
    // JPEG expand operation cleanup 
    response = Pegasus(&ppwork, REQ_TERM); 
 
    // any other response is unexpected 
    if ( response != RES_DONE ) 
        return ( ERR_UNEXPECTED_RESPONSE ); 
 
    // return the DIB bitmap info  
    memcpy( pOutputBitmapInfo, &ppwork.Head, sizeof(ppwork.Head) ); 
 
    return ( ERR_NONE ); 
} 
 
// Write byte to a file. 
PRIVATE void putb(FILE *file, BYTE b) 
{ 
    putc(b,file); 
} 
 
// Write WORD in little-endian format to a file. 
PRIVATE void putwle(FILE *file, WORD w) 
{ 
    putb(file,(BYTE)w); 
    putb(file,(BYTE)(w >> 8)); 
} 
 
// Write DWORD in little-endian format to a file. 
PRIVATE void putdwle(FILE *file, DWORD dw) 
{ 
    putwle(file,(WORD)dw); 
    putwle(file,(WORD)(dw >> 16)); 
} 
 
int main(int argc, char* argv[]) 
{ 
    FILE* InputFile = 0; 
    FILE* OutputFile = 0; 
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    LONG ret = 0; 
    LPBYTE InputBuffer = 0; 
    DWORD dwInputSize = 0; 
    LPBYTE OutputBuffer = 0; 
    DWORD dwOutputSize = 0; 
    PICSIZET InputRead = 0; 
    BITMAPINFO BitmapInfo; 
    int offbits; 
 
    if ( argc < 3 ) 
    { 
        printf("Usage: quickstartsample [input.jpg] [output.bmp]\n"); 
        return ( -1 ); 
    } 
 
    InputFile = fopen(argv[1], "rb"); 
 
    if ( InputFile == 0 ) 
    { 
        printf("Failed to open %s.\n", argv[1]); 
        return ( -1 ); 
    } 

 
    OutputFile = fopen(argv[2], "wb"); 
 
    if ( OutputFile == 0 ) 
    { 
        printf("Failed to open %s.\n", argv[2]); 
        return ( -1 ); 
    } 
 
    fseek(InputFile, 0, SEEK_END); 
    dwInputSize = ftell(InputFile); 
    fseek(InputFile, 0, SEEK_SET); 
 
    InputBuffer = malloc(dwInputSize); 
    if ( InputBuffer == 0 ) 
    { 
        printf("Failed to allocate input buffer.\n"); 
        fclose(OutputFile); 
        fclose(InputFile); 
        return ( -1 ); 
    } 
 
    InputRead = fread(InputBuffer, 1, dwInputSize, InputFile); 
    fclose(InputFile); 

 
    // Make sure the bytes read == to the bytes expected. 
    if (InputRead != dwInputSize) 
    { 
        printf("Failed to read input file %s. Expected %d bytes, read %d\n", 
            argv[2],dwInputSize, InputRead); 
        fclose(OutputFile); 
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        free(InputBuffer); 
        return ( -1 ); 

    } 

 
    // The interesting PICTools code is in here. 
    ret = ExpandJPEGTo24BitDIB(InputBuffer, dwInputSize, &OutputBuffer, 
        &dwOutputSize, &BitmapInfo); 
    if ( ret != ERR_NONE ) 
    { 
        if (ret == ERR_BAD_BIT_COUNT) 
        { 
            printf("This example only supports 24bpp images. Please " 
                   "choose another input file and try again.\n"); 
        } 
        else 
            printf("ExpandJPEGTo24BitDIB returned %d\n", (int)ret); 
 
        fclose(OutputFile); 
        free(InputBuffer); 
        if (OutputBuffer != NULL) 
            free(OutputBuffer); 
 
        return ( -1 ); 
    } 
 
    // The BITMAPFILEHEADER and BITMAPINFOHEADER must be little-endian in 
    // the file. This method ensures the file is written correctly  
    // regardless of the endian-ness of the machine used to produce this  
    // file. 
 
    // Write bitmap file header 
    offbits = sizeof(BITMAPFILEHEADER) + sizeof(BITMAPINFOHEADER) +  
              BitmapInfo.bmiHeader.biClrUsed * sizeof(RGBQUAD); 
    putb(OutputFile,'B');                                       // bfType 
    putb(OutputFile,'M'); 
    putdwle(OutputFile, offbits + dwOutputSize);                // bfSize 
    putwle(OutputFile,0);                                       // Reserved1 
    putwle(OutputFile,0);                                       // Reserved2 
    putdwle(OutputFile, offbits);                               // bfOffBits 
 
    // Write bitmap info header 
    putdwle(OutputFile, sizeof(BITMAPINFOHEADER));               
    putdwle(OutputFile, BitmapInfo.bmiHeader.biWidth);           
    putdwle(OutputFile, BitmapInfo.bmiHeader.biHeight);          
    putwle(OutputFile, 1);                                       
    putwle(OutputFile, BitmapInfo.bmiHeader.biBitCount);         
    putdwle(OutputFile, BitmapInfo.bmiHeader.biCompression);          
    putdwle(OutputFile, BitmapInfo.bmiHeader.biSizeImage);       
    putdwle(OutputFile, BitmapInfo.bmiHeader.biXPelsPerMeter); 
    putdwle(OutputFile, BitmapInfo.bmiHeader.biYPelsPerMeter);   
    putdwle(OutputFile, BitmapInfo.bmiHeader.biClrUsed);         
    putdwle(OutputFile, BitmapInfo.bmiHeader.biClrImportant);    
 
    // Write out the color table 
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    if (BitmapInfo.bmiHeader.biClrUsed != 0) 
    { 
       fwrite(&BitmapInfo.bmiColors, 1,  
               BitmapInfo.bmiHeader.biClrUsed * sizeof(RGBQUAD),OutputFile); 
    } 
 
    // Write out the remainder of the file 
    fwrite(OutputBuffer, 1, dwOutputSize, OutputFile); 
  
    fclose(OutputFile); 
 
 
    if ( OutputBuffer != NULL ) 
        free(OutputBuffer); 
 
    free(InputBuffer); 
 
 return 0; 
} 
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3. Calling Pegasus 
Before calling Pegasus, the application initializes the PIC_PARM structure according to the desired 
image operation (see the Setting the PIC_PARM Structure section).  The application then calls 
Pegasus with a REQ_INIT request code to perform initialization for the operation.  Next the application 
calls Pegasus with a REQ_EXEC request code to perform the operation.  Finally, the application calls 
Pegasus with a REQ_TERM request code to clean up as needed. 

When the application calls Pegasus with request REQ_INIT, Pegasus begins initialization for the 
requested operation, including allocating memory for internal use.  When the application calls Pegasus 
with request REQ_EXEC, Pegasus begins performing the requested operation.  As Pegasus initializes 
or performs the requested operation it may call an application-supplied DeferFn function (or may return in 
coroutine mode) so that the application can perform some action on behalf of Pegasus or to notify the 
application of the occurrence of some event. Pegasus calls the DeferFn function (or Pegasus returns in 
coroutine mode): 

• when more input is needed 
• when more space for output is needed 
• when data is needed from or put to a non-contiguous location in the input or output stream 
• when a color table has been created 
• to allow the application to perform processing during the Pegasus operation (e.g. progress 

reporting) 
• to allow the application to allocate space for an image comment,  for image application data, 

or for other data 
• to notify the application that a second or later image comment was encountered 
• to allow the application to extend the Pic2List 
• other events listed in the RESPONSE typedef 

The specific event is identified by the response code returned by Pegasus.  The appropriate application 
action is described in the Handling Pegasus Response Codes sub-section.  After taking the appropriate 
action, the application will ordinarily continue the operation processing by returning 0 from DeferFn.  
Otherwise the application may abort the operation by setting the PIC_PARM Status field to an error code 
and returning 1 from DeferFn.  In coroutine mode, the application will ordinarily continue the operation by 
calling Pegasus with a REQ_CONT request parameter.  Otherwise the application may abort the 
operation by calling Pegasus with a REQ_TERM request parameter. 

The following is pseudo-code for a simple example using DeferFn mode: 
 

 Response = Pegasus(&PicParm, REQ_EXEC); 
 if (Response == RES_DONE ) 
 { 
   if ( PicParm.Put.Front != PicParm.Put.Rear ) 
     PutSpace(&PicParm); 
   Pegasus(&PicParm, REQ_TERM); 
 } 
 // else Response == RES_ERR 
  
 /////////////////////////////////////////////////// 
 // the DeferFn function might be: 
 LONG DeferFn(PIC_PARM* pPicParm, RESPONSE Response) 
 { 
   switch ( Response ) 
   { 
     case RES_PUT_NEED_SPACE: 
       pPicParm->Status = PutSpace(pPicParm); 
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       break; 
     case RES_GET_NEED_DATA: 
       pPicParm->Status = GetData(pPicParm); 
       break; 
     default: 
       pPicParm->Status = ERR_UNKNOWN_RESPONSE; 
      break; 
  } 
   // return 0 for ERR_NONE, else != 0 and abort 
   return ( pPicParm->Status!= ERR_NONE ); 
 } 

 

Pegasus will not return until an error occurs or the operation finishes.  As shown above, an application 
will frequently handle RES_PUT_NEED_SPACE and RES_GET_NEED_DATA responses.  However, if 
the Get buffer contains all input data and Q_EOF is set in QFlags, then RES_GET_NEED_DATA will not 
occur.  If the Put buffer has space for all output data, then RES_PUT_NEED_SPACE will not occur.  See 
the Linear Buffer sub-section of the Queue Management section.  Note that the code checks the Put 
buffer after the operation is complete to see if there has been additional output.  Additional output may 
have been placed in the Put buffer after the last RES_PUT_NEED_SPACE, and that data must also be 
processed. 

An application may receive other responses for certain operations, for certain image types, or if the 
application has set certain flags or parameters in the PIC_PARM union structure for a requested 
operation. 

Pegasus is multi-instance and thread-safe. This means that a multithreaded application can call 
Pegasus from each thread. Note that in such case, each thread must have its own copy of the PicParm 
structure. See the Programmer’s Reference for additional details regarding calling Pegasus in a 
multithreaded application. 

3.1 PIC_PARM Structure 
See the Setting the PIC_PARM Structure section. 

The PIC_PARM structure cannot be moved. 

After Pegasus is called with a REQ_INIT request code, subsequent calls to Pegasus, until and including 
the REQ_TERM request, must pass the same PIC_PARM data at the same address. 

Application developers must exercise care when performing memory operations with the PicParm data 
structure (such as copying it or moving it to a different location), because subsequent calls to Pegasus as 
part of the same operation must use the same PIC_PARM data at the same address. 

3.2 Table of REQUEST Codes 

  Code Pegasus Action 

 REQ_INIT Begins initialization appropriate to the requested operation 

 REQ_EXEC Begins performing requested operation 

 REQ_CONT Continues performing REQ_INIT or REQ_EXEC activities in 
coroutine mode 

 REQ_TERM Terminates and performs cleanup appropriate to the requested 
operation. 
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3.3 Table of RESPONSE Codes 
Here is a list of some of the most common return codes for Pegasus Responses. A complete list is 
provided in the PicTools Programmer’s Reference and in the AIMTools Programmer’s Reference. In each 
of the following Application Actions, except for RES_DONE and RES_ERR, the application will normally 
continue the requested operation by returning 0 from its DeferFn function or in coroutine mode by calling 
Pegasus with a REQ_CONT request parameter. 
 

 Code Application Action 

 RES_COLORS_MADE The application requested that an optimal color table be 
created.  The color table is now available.  No action is 
required. 

 RES_DONE The REQ_INIT or REQ_EXEC or REQ_TERM phase of 
the operation is complete without error.  When returned 
after REQ_INIT, the application calls Pegasus with a 
REQ_EXEC request.  When returned after REQ_EXEC 
the application will ordinarily call Pegasus with a 
REQ_TERM request. 

 RES_ERR An error was detected and Pegasus has terminated the 
operation.  The error is returned in PIcParm.Status.  No 
action is required and Pegasus does not need to be called 
with a REQ_TERM request. 

 RES_EXTEND_PIC2LIST See the Accessing Comments and Other Auxiliary 
Data section. 

 RES_GET_DATA_YIELD The application set the PF_YieldGet flag and Pegasus has 
processed some amount of input.  No action is required. 

 RES_GET_NEED_DATA The application must supply additional input data. 

 RES_HAVE_COMMENT See the Accessing Comments and Other Auxiliary 
Data section. 

 RES_NULL_PICPARM_PTR This is a programming error in the call to Pegasus.  The 
PicParm pointer is the null pointer. 

 RES_PUT_DATA_YIELD The application has set the PF_YieldPut flag and Pegasus 
has output some amount of data.  No action is required. It 
is recommended that you do not modify the PUT queue 
pointer location in response to this message. 

 RES_PUT_NEED_SPACE The application must provide additional space in the 
output buffer.  Ordinarily the application will remove some 
or all of the data which was placed in the output buffer and 
will reset the Front and Rear pointers.  Note that additional 
output data may be placed in the output buffer after the 
final RES_PUT_NEED_SPACE, so you will have to 
process that output after the operation is complete. 

 RES_SEEK The application must provide input or output data starting 
at the specified offset into the input or output image. 
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4. Calling PegasusQuery 
The PegasusQuery function allows various image properties to be obtained from an image.  The same 
PIC_PARM data structure that is used for Pegasus is used for PegasusQuery. 

PegasusQuery uses the PIC_PARM union QRY structure to control which image properties are returned. 
The QRY structure has a bit-mapped field, PIC_PARM.u.QRY.BitFlagsReq, which controls which image 
properties are returned. Some image properties are returned in the same QRY structure.  Other image 
properties are returned in the PIC_PARM.Head BITMAPINFOHEADER data structure. 

If PegasusQuery returns TRUE, then the image data appeared to be valid and all the requested image 
properties were returned.  If FALSE is returned, and the PIC_PARM.Status field is ERR_NONE, then 
some requested image property was not available.  Otherwise PegasusQuery returned FALSE and the 
PIC_PARM.Status field has the error code.  The error code is ordinarily ERR_BAD_IMAGE_TYPE 
indicating that the image is not recognized as a supported image type.  Otherwise ERR_NULL_POINTER 
or ERR_BAD_DATA is returned if the Get queue is unspecified or empty. 

If PegasusQuery returned FALSE because some image property was not available, you can determine 
which image properties were returned by looking at the PIC_PARM.u.QRY.BitFlagsAck field.  If a 
requested image property was not available, the corresponding bit in BitFlagsAck will be clear.  

Following are the possible BitFlagsReq (BitFlagsAck) parameters: 

 Variable Value 

 QBIT_BISIZE returns PIC_PARM.Head.biSize, ordinarily 
sizeof(BITMAPINFOHEADER) 

 QBIT_BIWIDTH returns PIC_PARM.Head.biWidth, the width or number of colums 
of the image 

 QBIT_BIHEIGHT returns PIC_PARM.Head.biHeight, the height or number of rows 
in the image 

 QBIT_BIPLANES returns PIC_PARM.Head.biPlanes = 1 

 QBIT_BIBITCOUNT returns PIC_PARM.Head.biBitCount 

 QBIT_BICOMPRESSION returns PIC_PARM.Head.biCompression, the image type 

 QBIT_BISIZEIMAGE returns PIC_PARM.Head.biSizeImage, the size in bytes of the 
image data when decoded. 

 QBIT_BIXPELSPERMETER returns PIC_PARM.Head.biXPelsMerMeter 

 QBIT_BIYPELSPERMETER returns PIC_PARM.Head.biYPelsPerMeter 

 QBIT_BICLRUSED returns PIC_PARM.Head.biClrUsed, the number of colors in the 
color table 

 QBIT_BICLRIMPORTANT returns PIC_PARM.Head.biClrImportant, the number of 
significant colors in the color table 

 QBIT_IMAGESIZE returns PIC_PARM.u.QRY.ImageSize. It contains the ImageSize 
as the size of the input "file"including header information and 
image data 

 QBIT_AUXSIZE returns PIC_PARM.u.QRY.AuxSize, the size of the buffer needed 
for auxiliary data in preparation for an image file utility operation 

 QBIT_NUMIMAGES returns PIC_PARM.u.QRY.NumImages, the number of images or 
pages in the file. 
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 QBIT_COMMENT returns PIC_PARM.Comment if not NULL and 
PIC_PARM.CommentSize is not 0. 

 QBIT_PALETTE returns the image color table, if any, in PIC_PARM.ColorTable 

 QBIT_SOIMARKER returns PIC_PARM.u.QRY.SOIMarker, if applicable 

 

Some image file formats support multiple images in the same file.  PIC_PARM.u.QRY.ImageNum can be 
set to indicate the particular image for which properties are to be returned.  

Unlike Pegasus, PegasusQuery has no method for requesting additional input data from the application.  
Although it doesn’t need all of the image data in the input buffer to return image properties, some image 
properties may not be available when the input buffer contains too little image data. 
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5. PicTools Libraries. 
• On most systems, the dispatcher is available in the form of either a static or dynamic library.   

 The dynamic libraries are found in the SDK in the bin directory 
 The static libraries are found in the SDK in the lib directory 
 The file names for the libraries are as follows: 

 Dynamic Library Static Library  

Win32  picn20.dll  picn20m.dll  

Win64  picx20.dll  picx20m.dll  

Linux32  libpicl20.so  libpicl20.a  

Linux64  libpiclx20.so libpiclx20.a 

Solaris-Sparc32  libpicu20.so  libpicu20.a 

Solaris-Sparc64  libpicux20.so  libpicux20.a 

Solaris-Intel32  libpics20.so  libpics20.a 

Solaris-Intel64  libpicsx20.so  libpicsx20.a 

Aix32  libpica20.a  n/a 

Aix64 libpicax20.a n/a 

OS X 32 libpicmu20.dylib  n/a 

OS X 64  libpicmux20.dylib n/a 

iOS n/a libpici20.a 

Android  libpicd20d.so libpicd20.a 

 
 

• Opcodes are available as: 
 dynamic libraries 
 SSM files: these are compressed versions of the opcodes that are smaller, load faster, 

and can be embedded as resources in a client application (see the PICTools 
Programmer’s Reference section on PegasusLoadFromRes for details on embedding 
SSM files) 

 static libraries 
 Some platforms may only allow one of these formats.  
 A separate file exists for each opcode, named with a unique number 
 A complete list of opcodes and opcode numbers can be found in the Overview section of 

the PICTools Programmer’s Reference 
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 The opcode files are provided in the SDK bin directory 
 

• Names for the opcode files are as follows (‘??’ represents the opcode number): 
 
 
 

 Dynamic Library SSM Static Library 

Win32  picn??20.dll  picn??20.ssm  n/a  

Win64  picx??20.dll  picx??20.ssm  n/a 

Linux32  n/a  picn??20.ssm  n/a 

Linux64  n/a picx??20.ssm  n/a 

Solaris-Sparc32  picu??20.so  n/a n/a 

Solaris-Sparc64  picux??20.so n/a n/a 

Solaris-Intel32  n/a  picn??20.ssm n/a 

Solaris-Intel64  n/a  picx??20.ssm n/a 

Aix32  pica??20.so n/a n/a  

Aix64 picax??20.so n/a n/a 

OS X 32 picm??20.piclib  picn??20.ssm n/a  

OS X 64 n/a picx??20.ssm n/a  

iOS n/a n/a pici??20.a 

Android  picd??20.so  n/a  n/a  

 

5.1 Loading an Opcode DLL 
The PICTools dispatcher loads the appropriate opcode when an application calls Pegasus for the first 
time requesting that opcode.  By default in Windows, the dispatcher looks for the opcode in the same 
location as the dispatcher DLL.  If the opcode is not found in that location, then the Windows versions of 
the dispatcher use the Windows directory search order exactly as specified for the Windows LoadLibrary 
function.  

5.2 Unloading an Opcode DLL 
The normal windows application shutdown procedure unloads all PICTools opcodes.  PegasusUnload 
can be used to unload a PICTools DLL prior to application termination if desired. 
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5.3 Packaging Opcodes into an Application Resource (Windows only) 
Applications that desire to have greater control over the version of opcodes that they will load, can 
package the opcode SSM files provided into a resource file. Then they should use the 
PegasusLoadFromRes() function instead of PegasusLoad(). Consult the PICTools Programmer’s 
Reference manual for additional details on how to apply this technique. 
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6. Setting the PIC_PARM Structure 

Zero the PIC_PARM Structure 
We recommend you “zero” the PIC_PARM structure before setting the fields which are important to your 
application.  Zero is the default for all fields, so if you set everything to zero you can just concentrate on 
what is important to the requested operation. 

Pegasus tests for a non-zero value in the Reserved field.  This indicates that the structure has been 
initialized internally. The Reserved field points to memory which is internally allocated by REQ_INIT, used 
by REQ_EXEC, and freed by REQ_TERM.  If you do not zero the structure, Pegasus may believe the 
operation is already initialized and may try to access the memory pointed to by the Reserved field.  This 
will likely result in an access violation fault, or worse, it might write to an arbitrary area of memory. 

6.1 Setting General PIC_PARM Data 
The application initializes the following fields before calling Pegasus for any operation and before calling 
PegasusQuery. 

 Field Value 

 ParmSize sizeof(PIC_PARM) 

 ParmVer CURRENT_PARMVER 

 ParmMinorVer As documented for the opcode 

 Op This is the opcode corresponding to requested operation.  This field 
is ignored by PegasusQuery. 

 DeferFn In DeferFn mode, this is a pointer to a function to handle requests 
for additional information from Pegasus. 

 Flags In DeferFn mode, set the F_UseDeferFn bit so Pegasus will use the 
DeferFn function.  See the PICTools Programmer’s Reference for 
other flag bits and their usage. 

 Get See the Queue Management section.  The Get queue buffer is 
defined before PegasusQuery.  It is ordinarily defined before 
Pegasus REQ_INIT is called.  

 Put See the Queue Management section.  Some operations require 
that the Put queue be specified before Pegasus REQ_INIT is 
called. 

6.2 Setting PIC_PARM Operation Data  
Each Pegasus operation, as well as PegasusQuery, uses one of the structures in the PIC_PARM.u 
union to specify parameters that control the operation.  The particular parameters for each operation 
are described in detail in the Programmer’s Reference. 
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7. Queue Management 

7.1 Overview 
The Get (input) and Put (output) buffers within the PIC system are implemented in Pegasus as circular 
queues.  This powerful data structure provides enough power and flexibility for asynchronous, multi-
threaded, insertion and removal of data while the PIC routines operate.  However, since not all 
applications warrant such an elaborate access method, an application will frequently use these queue 
structures as a simple linear buffer.  This document will describe how to use the queues from the simplest 
linear buffer to the more complicated circular queue. 

The queue data structure is defined as:\ 

 
 typedef struct { 
   BYTE PICFAR * FrontEnd; 
   BYTE PICFAR * Start; 
   BYTE PICFAR * Front; 
   BYTE PICFAR * Rear; 
   BYTE PICFAR * End; 
   BYTE PICFAR * RearEnd; 
   DWORD      QFlags; 
 } QUEUE; 

 

The FrontEnd and RearEnd pointers only have meaning for a few operations and they are ignored in 
most applications and in this discussion. 

The Start pointer points to the start of a buffer.  The End pointer points to one byte past the last byte 
which is contained in the buffer.  Thus (End - Start) is the length of the buffer in bytes.  Ignoring the 
reversed buffer case described later, the Front pointer points to the first byte of valid data in the queue 
and the Rear pointer points to one byte after the last byte of valid data in the queue.  The QFlags are 
used to indicate queue conditions such as Q_EOF which is used to signal that there will be no more data 
following the data already present in the queue. 

7.2 Linear Buffer 
This is the most frequent method for using the queue buffers.  A buffer is allocated which is at least big 
enough to hold all the data.  In the following, the buffer is assumed exactly big enough to hold all the data.  
The Start pointer is set to the start of the buffer and the End pointer is set to end of the buffer -- the 
address computed by adding the length of the buffer to the address of the start of the buffer. 

Empty Linear Buffer 
In an empty linear buffer the Front and Rear pointers equal each other. When Front and Rear are equal, 
they will ordinarily have been reset to the Start of the queue by the code which is supplying the queue 
with data. 

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
e 

       ^                 ^ 
       Start                End  
       Front 
       Rear 
       QFlags = 0 

where the e’s represent empty space. 
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Full Linear Buffer 
In a full linear buffer, the Front pointer equals Start and the Rear pointer equals End.  

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
       ^                 ^ 
       Start                End  
       Front                Rear 
       QFlags = Q_EOF 

where the D’s represent filled space. 

Partially Full Linear Buffer 
A linear buffer which is neither full nor empty would have one of the following states: 

DDDDDDDDDDDDDDDDDDeeeeeeeeeeeeeeeeee 
       ^            ^        ^ 
       Start           Rear      End  
       Front  
       QFlags = 0 
 

eeeeeeeeeeeDDDDDDDDDDDDDDDDDDeeeeeee 
       ^       ^             ^    ^ 
       Start      Front           Rear  End  
       QFlags = 0 
 

eeeeeeeeeeeeeeeeeeDDDDDDDDDDDDDDDDDD 
       ^       ^          ^ 
       Start      Front         End 
                  Rear 
       QFlags = Q_EOF 

7.2.1 Linear Get Buffer Processing 
In the simplest case all the input is available.  Use the buffer containing input data as the Get queue 
buffer, setting the pointers as in the full buffer case pictured above.  For example: 

 
 PicParm.Get.Start  = pbInputDataBuffer; 
 PicParm.Get.End    = pbInputDataBuffer + dwInputLengthValidData; 
 PicParm.Get.Front  = PicParm.Get.Start; 
 PicParm.Get.Rear   = PicParm.Get.End; 
 PicParm.Get.QFlags = Q_EOF; 

 

In this simplest case, Pegasus will not return with a RES_GET_NEED_DATA response. 

If all the input isn’t available, start with the empty buffer case above as: 
 
PicParm.Get.Start = pbInputDataBuffer; 
PicParm.Get.End   = pbInputDataBuffer + dwInputBufferAllocatedSize; 
PicParm.Get.Front = PicParm.Get.Start; 
PicParm.Get.Rear  = PicParm.Get.Front; 
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When Pegasus returns with a RES_GET_NEED_DATA response additional input is put into the buffer 
starting at the Rear pointer.  The Rear pointer is advanced past the copied data as: 

 
memcpy(PicParm.Get.Rear, pbNewData, dwNewDataLength); 
PicParm.Get.Rear += dwNewDataLength; 
 

After all the input has been copied to the buffer, and no more input will be available, set the bit in the 
QFlags field to signal this state as: 

 
PicParm.Get.QFlags |= Q_EOF; 

7.2.2 Linear Put Buffer Processing 
In Put buffer processing, the application is consuming data supplied by Pegasus.  The Put pointers are 
set to an empty buffer which is large enough to contain all the output produced as: 

 
PicParm.Put.Start  = pbOutputBuffer; 
PicParm.Put.End    = pbOutputBuffer + dwOutputBufferAllocatedSize; 
PicParm.Put.Front  = PicParm.Put.Start; 
PicParm.Put.Rear   = PicParm.Put.Front; 
 

In this case, Pegasus will not return with a RES_PUT_NEED_SPACE response.  If Pegasus returns with 
a RES_PUT_DATA_YIELD response, the output is valid from the Front pointer up to, but not including, 
the Rear pointer. It is recommended that you do not modify the pointer location in response to the 
RES_PUT_DATA_YIELD message. 

 
memcpy( 
    pbAnotherBuffer, 
    PicParm.Put.Front, 
    PicParm.Put.Rear - PicParm.Put.Front); 

7.3 Reversed Linear Buffer 
Device-Independent Bitmaps (DIB’s) are stored in reverse order from what you might expect.  The top line 
on the screen is the last line in the DIB buffer.  The first line in the DIB buffer, the line at the start of the 
buffer, is the bottom line on the screen.  Most other image formats, for example JPEG, store the image in 
the order you might expect where the top line on the screen is stored as the first line in the image buffer. 
A JPEG image is expanded sequentially beginning with the first line in the JPEG image buffer. Therefore, 
when expanding a JPEG image, the output is produced beginning with the first, and therefore the top, 
image line. 

The problem is that this line is the line which appears at the end of the DIB buffer.  In the case we have 
been discussing, where the output buffer is big enough for the entire DIB, this is only a minor problem 
because the application must only be aware that the output buffer is valid starting with the end of the 
buffer and moving towards the start of the buffer, rather than the more usual buffer organization. 

A similar problem occurs when compressing a DIB into a JPEG image.  The input must be consumed 
starting from the end of the buffer so that the top image line is compressed first. 

When processing these cases, the application sets the Q_REVERSE bit in the QFlags field of the queue 
data structure to notify Pegasus that the buffer organization is reversed in this way. 

Unfortunately, things are more complicated than this.  First, the DIB doesn’t reverse the order of pixels 
within a line.  Thus the last pixel contained in the DIB buffer is the rightmost screen pixel on the top line.  
A JPEG image also stores the image pixels within a line in that order, left-to-right.  Therefore the DIB 
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bytes produced for each individual JPEG image line have to be copied to the buffer in the same order 
they are produced, rather than in reverse order, but, they have to be copied to the bottom of the empty 
area in the buffer because the DIB lines are in reverse order. 

Finally, it’s even a little worse than that because the JPEG image is actually expanded or compressed 
some number of lines at a time.  PICTools refers to this number of lines as a strip. For each strip, if 
Q_REVERSE is set, Pegasus produces output with the strip’s bottom screen line at the start of the 
appropriate area in the buffer and with the strip’s top line at the end of the area in the buffer, the same 
order in which they will appear in the DIB.  Therefore, all the bytes in a strip have to be copied to the 
buffer in the same order they are produced, but at the bottom of the empty area in the buffer.  Similar 
considerations apply if Pegasus is consuming DIB data from the Get buffer to produce a JPEG image as 
output. 

Empty Reversed Linear Buffer 
In an empty linear buffer the Front and Rear pointers equal each other. When Front and Rear are equal, 
they will ordinarily have been reset to the End of the queue by the code which is supplying the queue with 
data. 

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
e 

       ^                 ^ 
       Start                End  
                        Front 
                        Rear 
       QFlags = 0 

Full Reversed Linear Buffer 
In a full linear buffer, the Front pointer equals End and the Rear pointer equals Front  

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
       ^                 ^ 
       Start                End  
       Rear                Front 
       QFlags = Q_EOF 

Partially Full Reversed Linear Buffer 
A linear buffer which is neither full nor empty would have one of the following states: 

eeeeeeeeeeeeeeeeeeDDDDDDDDDDDDDDDDDD 
       ^        ^          ^ 
       Start       Rear         End 
                  Front 
       QFlags = 0 
 

eeeeeeeeeeeDDDDDDDDDDDDDDDDDDeeeeeee 
       ^      ^             ^    ^ 
       Start     Rear           Front  End  
       QFlags = 0 
 

DDDDDDDDDDDDDDDDDDeeeeeeeeeeeeeeeeee 
       ^            ^        ^ 
       Start           Front      End  
       Rear  
       QFlags = Q_EOF 
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Note that when the linear buffer is reversed, the Rear pointer points to the last byte of valid data.  The 
Front pointer points one byte past (in the direction towards the End address) the first byte of valid data.  

7.3.1 Reversed Linear Get Buffer Processing 
In the simplest case, where all the input is available, use the buffer containing input data as the buffer, 
setting the pointers as in the full buffer case pictured above.  For example: 

 
PicParm.Get.Start  = pbInputDataBuffer; 
PicParm.Get.End    = pbInputDataBuffer + dwInputLengthValidData; 
PicParm.Get.Front  = PicParm.Get.End; 
PicParm.Get.Rear   = PicParm.Get.Start; 
PicParm.Get.QFlags = Q_REVERSE | Q_EOF; 
 

In this simplest case, Pegasus will not return with a RES_GET_NEED_DATA response. 

When all the input isn’t available, start with the empty buffer case above as: 
PicParm.Get.Start  = pbInputDataBuffer; 
PicParm.Get.End    = pbInputDataBuffer + dwInputBufferAllocatedSize; 
PicParm.Get.Front  = PicParm.Get.End; 
PicParm.Get.Rear   = PicParm.Get.Front; 
PicParm.Get.QFlags = Q_REVERSE; 
 

When Pegasus returns with a RES_GET_NEED_DATA response (or RES_GET_DATA_YIELD if 
appropriate), and the lastmost strip(s) of additional input is (are) available, the strip(s) can be placed into 
the Get buffer as follows: 

 
PicParm.Get.Rear -= dwNewDataAvailableLength; 
memcpy( 
  PicParm.Get.Rear, 
  pbAnotherBuffer, 
  dwNewDataAvailableLength); 
 

dwNewDataAvailableLength must be an integer multiple of StripSize.  Get.End – Get.Start must be an 
integer multiple of StripSize.  After all the input has been copied to the buffer, and no more input will be 
available, set the QFlags to signal this state as: 

 
PicParm.Get.QFlags |= Q_EOF; 

7.3.2 Reversed Linear Put Buffer Processing 
In Put buffer processing, the application is consuming data supplied by Pegasus.  The Put pointers are 
set to an empty buffer which is large enough to contain all the output produced as: 

 
PicParm.Put.Start  = pbOutputBuffer; 
PicParm.Put.End    = pbOutputBuffer + dwOutputBufferAllocatedSize; 
PicParm.Put.Front  = PicParm.Put.End; 
PicParm.Put.Rear   = PicParm.Put.Front; 

 

In this case, Pegasus will not return with a RES_PUT_NEED_SPACE response.  If a 
RES_PUT_DATA_YIELD response is returned, the application can, but doesn’t have to, make use of the 
data extending from the Front pointer to the Rear pointer as: 
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memcpy( 
    pbAnotherBuffer, 
    PicParm.Put.Rear, 
    PicParm.Put.Front - PicParm.Put.Rear); 
 

The Front pointer would ordinarily not be decremented (moving towards the buffer Start) past the copied 
data. This is because, when Front and Rear are equal, Pegasus will reset them both to the End of the 
buffer.  The next output produced would then overwrite the previous data. It is recommended that you do 
not change the PUT queue pointers in response to this message. 
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7.4 Sample Code for Linear and Reversed Buffer Processing 
This section presents sample application code to illustrate buffer processing in 2 common scenarios: 
Expanding a JPEG file to a DIB and Compressing a DIB into a JPEG file. It is assumed that the buffer is 
smaller than the entire image. The code consists of 2 functions. The first function, 
CopyFromFileToGetQueue, is called by the application to pull data from the input file and into the 
Pegasus input buffer (Get Queue). It would be normally called in response to a RES_GET_NEED_DATA 
reply from Pegasus. The second function, CopyFromPutQueueToFile, is called by the application to 
write data to the output file from the Pegasus output buffer (Put Queue). Normally, this function would be 
called in response to a RES_PUT_NEED_SPACE reply from Pegasus. The sample functions implement 
the required logic for both the linear and reversed linear queue processing, and determine the appropriate 
case by checking if the PIC_PARM flag Q_REVERSE  has been set or not.  

Before showing the code, a brief description of the scenarios is provided. 

Expanding a JPEG file to a DIB 
• This is the typical scenario when using the OP_S2D opcode. 

• Requires linear queue processing for passing the input image data from the JPEG file into 
Pegasus.  

• Requires reversed linear queue processing to save the Pegasus output into the new DIB file. 
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Compressing a DIB into a JPEG file 
• This is the typical scenario when using the OP_D2S opcode. 

• Requires reversed linear queue processing for passing the input image data from the DIB file 
into Pegasus.  

• Requires linear queue processing to save the Pegasus output into the new JPEG file. 

 

Defer Function 
• Here is a very simplified implementation of a “Defer Function” that calls 
CopyFromFileToGetQueue and CopyFromPutQueueToFile. 

 
LONG DeferFn2(PIC_PARM* pp, RESPONSE response) 
{ 
  switch ( response ) 
 { 
  case RES_GET_NEED_DATA: 
   CopyFromFileToGetQueue (InputFile, pp); 
   break; 
  case RES_PUT_NEED_SPACE: 
   CopyFromPutQueueToFile (OutputFile, pp); 
   break; 
 } 
 return ( 0 );  // continue the operation 
} 
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Sample Code 
These functions illustrate just a portion of the application processing needed to support these scenarios. 
The main items not shown by the sample code are:  

• Opening of the input and output files. 

• Allocation of the Input and Output buffers. In particular the buffer that will be used to store reversed 
DIB image data needs to be sized as a multiple of Stripe as mentioned previously. 

• In the case of a top down DIB output file, the application needs to write the header information to 
the file before calling Pegasus (which in turn will eventually call a Defer function that will call 
CopyFromPutQueueToFile). Also the application needs to fseek the file pointer to point to the end 
of the file before calling Pegasus (see comments for function CopyFromPutQueueToFile). 

/***********************************************************************\ 
This function would normally be called when replying to a              
RES_GET_NEED_DATA response from Pegasus. The input parameters are: 
   FILE *fp:    Input file opened for reading.  
   PIC_PARM *pp: The PIC_PARM parameter used to communicate with Pegasus 
 
   Just before calling Pegasus (and therefore before this function is called) 
   the file pointer should be positioned (fseek) by the application to  
   point to the beginning of the image data (0 for JPEG file, file length  
   for a top down BMP). From that point on, the application should not  
   perform operations that change the file or move the file pointer.   
\***********************************************************************/ 
void CopyFromFileToGetQueue (FILE *fp, PIC_PARM *pp) 
{ 
    LONG nbneeded; // number of bytes needed to fill the input buffer 
    LONG nbread;   // number of bytes actually read from the file 
 
    //  Usually a JPEG image is top-down and a BMP image is bottom-up  
    if (pp->Get.QFlags & Q_REVERSE) { 
        if (pp->Get.Rear == pp->Get.Front) // if input buffer empty: 
            pp->Get.Rear = pp->Get.Front = pp->Get.End;         
         
        nbneeded = (LONG) (pp->Get.Rear - pp->Get.Start); 
 
        pp->Get.Rear -= nbneeded; 
        fseek(fp, -nbneeded, SEEK_CUR); 
 
        nbread = (LONG)fread(pp->Get.Rear, 1, nbneeded, fp); 
        fseek(fp, -nbneeded, SEEK_CUR); 
   } else {  // forward (not reversed) scenario 
        if (pp->Get.Rear == pp->Get.Front) // if input buffer empty: 
            pp->Get.Rear = pp->Get.Front = pp->Get.Start; 
         
        nbneeded = (LONG) (pp->Get.End - pp->Get.Rear); 
 
        nbread = (LONG)fread(pp->Get.Rear, 1, nbneeded, fp); 
        pp->Get.Rear += nbread; 
    } 
    if ( feof(fp) ) 
        pp->Get.QFlags |= Q_EOF; 
    else if ( ferror(fp) ) 
        pp->Get.QFlags |= Q_IO_ERR; 
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} 

 

 
/***********************************************************************\ 
This function would normally be called when replying to a              
RES_PUT_NEED_SPACE response from Pegasus. The input parameters are: 
   FILE *fp:    Input file opened for reading.  
   PIC_PARM *pp: The PIC_PARM parameter used to communicate with Pegasus 
 
   Just before calling Pegasus (and therefore before this function is called) 
   the file pointer should be positioned (fseek) by the application to  
   point to the beginning of the image data. In the forward (not reversed)  
   case, such as when saving to a JPEG file, this is just the begining of  
   the file.  
 
   In the reversed case, the position should be just past the size  
   of the image plus the image header... the preparatory code, would  
   look similar to this: 
       // populate BitmapHeader and BitmapInfo... 
       outputImgPos = sizeof(BitmapHeader) + BitmapInfo.bmiHeader.biSize +  
                ppwork.Head.biHeight * ppwork.u.S2D.WidthPad; 
       fwrite(&BitmapHeader, 1, sizeof(BitmapHeader), OutputFile); 
       fwrite(&BitmapInfo, 1, BitmapInfo.bmiHeader.biSize, OutputFile); 
       fseek(OutputFile, outputImgPos, SEEK_SET); 
 
   Note also that once Pegasus is invoked, the application should not  
   perform operations that change the file or move the file pointer.   
\***********************************************************************/ 
void CopyFromPutQueueToFile (FILE *fp, PIC_PARM *pp) 
{ 
    LONG nbytesInQ;  // number of bytes on the output buffer, waiting  
                     // to be written to file 
    LONG nwritten;    // number of bytes actually written to the file 
 
    nbytesInQ = (LONG)(pp->Put.Rear - pp->Put.Front); 
    if (nbytesInQ == 0) // is the output buffer empty? 
        return;        
     
    //  Usually a JPEG image is top-down and a BMP image is bottom-up  
    if (pp->Put.QFlags & Q_REVERSE) { 
        nbytesInQ = -nbytesInQ; 
        fseek(fp, -nbytesInQ, SEEK_CUR); 
        nwritten = (LONG) fwrite(pp->Put.Rear, 1, nbytesInQ, fp); 
        if (nwritten != nbytesInQ) {  
            pp->Put.QFlags |= Q_IO_ERR; // wrote fewer bytes than attempted  
            return; 
        } 
        fseek(fp, -nbytesInQ, SEEK_CUR); 
        pp->Put.Rear = pp->Put.Front = pp->Put.End; 
    } else {  // forward (not reversed) scenario 
        nwritten = (LONG) fwrite(pp->Put.Front, 1, nbytesInQ, fp); 
        if (nwritten != nbytesInQ) {  
            pp->Put.QFlags |= Q_IO_ERR; // wrote fewer bytes than attempted  
            return; 
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        } 
        pp->Put.Rear = pp->Put.Front = pp->Put.Start; 
    } 
} 
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8. Accessing Comments and Other Auxiliary Data 
The PICTools libraries provide access to additional data that is frequently stored with the image.  Some 
image formats allow image comments to be stored with the image.  Other image formats, such as JPEG, 
allow application data to be stored with the image.  This application data can have any meaning and 
format which is helpful to the application which created the image but it is not otherwise needed to 
decode the image.  In addition, some PICTools image file utility operations allow auxiliary data to be 
stored with some image formats.  For additional information about auxiliary data, refer to the 
Programmer’s Reference. 

The PICTools libraries allow this additional data to be supplied to most operations that output image 
formats which support the data.  The PICTools libraries allow this additional data to be retrieved from 
most operations that input image formats which support the data. 

The comment, application, or other data fields are normally retrieved during the initialization (REQ_INIT) 
call to Pegasus or sometimes via a call to PegasusQuery.  Comments may also be encountered during 
REQ_EXEC procession.  In the following, retrieving comments and application data is discussed.  Similar 
considerations apply to retrieving auxiliary data. 

Newer PICTools operations organize this data as a PIC2List.  PIC2List is a buffer consisting of 
sequential data packets containing different types of data.  For example a comment packet might be 
followed by an application data packet which might be followed by a second comment packet.  The 
PIC2List pointer points to this buffer.  PIC2ListSize is the size of the buffer in bytes.  PIC2ListLen is the 
length of the buffer which contains valid data. 

Full support for PIC2List has been introduced at different points in time for different opcodes. Please 
consult the Programmer's Reference for additional details regarding each specific opcode and minimum 
software version required to use PIC2List. 

8.1 PIC2List Data Packet 
Each PIC2List data packet consists of an 8-bit packet type followed by a 32-bit packet length, followed by 
the packet data.  The packet length specifies the number of bytes of packet data so the total length of the 
packet including all data is 5 plus the packet length.  A 0 byte denoting end-of-packets follows the final 
packet.  The packet types are defined in PIC2FILE.H. Some common types are: 

  Packet Type Description 

 P2P_Comment ASCIIZ image comment or description. 

 P2P_RawData Application-determined binary data. 

 P2P_Watermark ASCIIZ image watermark. 

 P2P_Script ASCIIZ script for image playback – content is reserved. 

8.1.1 PIC2List - Included in Output Image 
To include PIC2List comments, etc. in the output image (e.g. comments when compressing a DIB into a 
JPEG image), set PIC2List to point to a buffer for the PIC2List data before calling Pegasus(REQ_INIT).  
At the same time, set PIC2ListLen to the total length of the data -- including a 0 byte marking the end of 
the packets.  PIC2ListSize will be ignored by the operation.  The following code fragment would put a 
comment, a watermark, another comment and some application data into the PIC2List buffer: 
 #include “pic2file.h” 
  
 . . . 
 { 

 P2PktGeneric *p = (P2PktGeneric *)PicParm.PIC2List; 
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 P2PktRawData *prd; 
  
 PicParm.ParmVerMinor = 2; /* required for operations supporting 
                               PIC2List */ 
 p->Type = P2P_Comment; 
 p->Length = strlen(FirstComment) + 1; /* include null terminator */ 
 strcpy(p->Data, FirstComment); 
 p = (P2PktGeneric *)( (LPBYTE)p + p->Length + sizeof(P2PktNull) ); 
  
 p->Type = P2P_Watermark; 
 p->Length = strlen(Watermark); 
 strcpy(p->Data, Watermark); 
 p = (P2PktGeneric *)( (LPBYTE)p + p->Length + sizeof(P2PktNull) ); 
  
 p->Type = P2P_Comment; 
 p->Length = strlen(SecondComment) + 1; 
 strcpy(p->Data, SecondComment); 
 p = (P2PktGeneric *)( (LPBYTE)p + p->Length + sizeof(P2PktNull) ); 
  
 prd = (P2PktRawData *)p; 
 prd->Type = P2P_RawData; 
 prd->Length = sizeof(P2PktRawData) - 5 + AppDataLen; 
 memcpy(prd->RawDescription, “APPL”, sizeof(prd->RawDescription)); 
     /* “APP0” .. “APP9”, “APPA” .. “APPF” suggested for JPEG, 
         all nulls or “APPL” suggested for IMStar */ 
 prd->RawLength = AppDataLen; 
 memcpy(prd->RawData, AppData, AppDataLen); /* raw binary data */ 
 p = (P2PktGeneric *)( (LPBYTE)p + p->Length + sizeof(P2PktNull) ); 
 PicParm.PIC2ListLen = (LPBYTE)p - PicParm.PIC2List; 
 PicParm.PIC2List[PicParm.PIC2ListLen++] = 0; /* end-of-packets */ 

 } 

8.1.2 PIC2List - Retrieved from Input Image 

8.1.2.1 Application Pre-allocates a Buffer before Pegasus Operation 
To discard all comments, etc. from the input image, set PIC2ListSize to 0.  Otherwise, to retrieve 
comments from the input image, set PIC2ListSize to the allocated size of a buffer, set PIC2List to point 
to the buffer and set PIC2ListLen to 0.  So long as the buffer is large enough for the comment or other 
data including an end-of-buffer null byte, an appropriate PIC2List packet will be constructed and copied 
into the buffer.  PIC2ListLen will be updated at the time the data is copied, to reflect the data currently in 
the PIC2List buffer. 

If the buffer is not large enough for some comment or other data, because the difference between 
PIC2ListSize and PIC2ListLen is smaller than needed for the data including the 5-byte packet overhead 
(and including the end-of-packet byte if PIC2ListLen is 0), then a RES_EXTEND_PIC2LIST response is 
returned from Pegasus.  This response is handled as described in the following section 9.1.2.2. 

8.1.2.2 Application (re)Allocates a Buffer during Pegasus Operation 
An application can also avoid allocating a buffer until and unless needed, and can allocate only the 
specific size needed to retrieve the comment or other data.  If the application sets PIC2ListSize to -1, 
then no PIC2List buffer need be allocated, but the Pegasus will return a RES_EXTEND_PIC2LIST 
response whenever a comment or other data is encountered. 
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When RES_EXTEND_PIC2LIST is returned, PIC2ListLen is set to the new PIC2ListSize required for the 
buffer in order to retrieve the entire comment and including all packet overhead.  PacketType is set to the 
PIC2List packet type so the application can choose to retrieve data only from certain types of packets. 

Ordinarily, the application will allocate or reallocate the PIC2List buffer and set PIC2ListSize to the new 
size before returning 0 from DeferFn as follows: 

 
 LONG DeferFn(PIC_PARM* pPicParm, RESPONSE response) 
 { 
   switch ( response ) 
   { 
   .. 
   case RES_EXTEND_PIC2LIST: 
     pNew = realloc(PicParm.PIC2List, PicParm.PIC2ListLen); 
     if ( pNew == 0 ) 
     { 
       pPicParm->Status = ERR_OUT_OF_SPACE; 
       return ( 1 );  // abort the operation 
     } 
     PicParm.PIC2List = pNew; 
     PicParm.PIC2ListSize = PicParm.PIC2ListLen; 
     break; 
   .. 
   } 
   return ( 0 );  // continue the operation 
 } 

 

If there is insufficient space for at least the packet type and packet length on return from DeferFn, then no 
part of the packet is retrieved.  So long as PIC2ListSize is not 0, any further comments or other data will 
result in another RES_EXTEND_PIC2LIST response. 

8.1.2.3 Accessing Retrieved Data 
After RES_DONE is returned from Pegasus(REQ_EXEC), or at any other time that PIC2ListLen is not 0, 
comment and other data may be retrieved by stepping through the PIC2List packets selecting packets of 
interest and accessing those packets’ data.  For example, to output image comments to standard output: 

 
 #include “pic2file.h” 
  
 { 
 P2PktComment *p = PicParm.PIC2List; 
  
 if ( PicParm.Pic2ListLen != 0 ) 
 { 
   while ( p->Type != P2P_EOF ) 
   { 
     if ( p->Type == P2P_Comment ) 
       puts(p->Comment); 
     p = (P2PktComment*)( (LPBYTE)p + p->Length + sizeof(P2PktNull)); 
   } 
 } 
 } 
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9. Using the PIC Libraries 

9.1 Include files 
Applications using the PICTools API include the PIC.H file, and ordinarily include the ERRORS.H file. 
PIC2FILE.H and PIC2LIST.H are convenient for PIC2List processing.  Additional PICTools include files 
may be needed for some applications and some are included by the above include files. 

9.2 Windows (32 bit, 64 bit ) Import Libraries 
When using one of the Microsoft compilers to create a 32-bit application using PICN20.DLL, link to the 
PICNM.LIB import library. When using one of the Microsoft compilers to create a 32-bit application using 
a static link library, link to the PICNM20.LIB import library 

If using a compiler from another vendor to create a 32-bit application, use PICN.LIB.  The PICNM.LIB is a 
COFF-format library as required by Microsoft’s development tools.  The PICN.LIB is an OBJ-format library 
as required by some other vendors’ development tools. 

When using the Microsoft compilers to create a 64-bit application using PICX20.DLL, link to the 
PICXM.LIB import library. When using one of the Microsoft compilers to create a 64-bit application using a 
static link library, link to the PICXM20.LIB import library 

9.3 Other platforms: Linux, Solaris, AIX, OSX, iOS, Android 
Consult the document “Deploying PicTools applications on Linux, Solaris (SPARC and x86), AIX and 
OS/X” provided in the documentation directory (doc) of the PicTools SDK.  For iOS, consult the “AIMTools  
iOS QuickStart Guide”.  For Android, consult the “AIMTools Android QuickStart Guide”. 
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10. Debugging, Tracing and Logging 
Additional help is available for PICTools API debugging and problem detection/identification in all 
environments.  The debug dispatcher provides additional parameter validation for Pegasus.  It also 
allows tracing and logging of Pegasus parameters and responses to a file and/or to the debug monitor. 

The debug dispatcher is controlled by a PDEBUG.INI file which must be edited and placed in the 
Windows directory in Win32 and Win64.  The PDEBUG.INI file can have a [General] section with general 
debug options, an [All] section with options which are defaults for all opcodes, and a section with options 
for each opcode named with the opcode number (e.g. [10] would contain options for sequential JPEG 
pack operations).  The options in the opcode section override the options in the [All] section for that 
opcode. 

The [General] section can have the following variables: 

 Variable Value 

 LogFile Names the log file to be used.  If the value is empty or the variable 
is not present, then no log file is used. 

 AppendLog If FALSE or unspecified, a new application’s log entries overwrite 
a previous application session’s log entries.  If TRUE, a new 
application’s log entries are appended to the log file. 

 FlushLog If FALSE or unspecified, log entries may not all be written to the 
disk until the application terminates.  If TRUE, then log entries are 
written to the disk immediately. 

 DebugMonitor If FALSE or unspecified, log entries are not displayed on the 
Debug monitor or device.  If TRUE, then log entries are displayed 
on the Debug monitor or device.    

 DllName If TRUE, then log entries contain the opcode DLL name. 

 TimeStamp If TRUE, then log entries contain a date/time stamp. 

 Instance If TRUE, then log entries assign a unique instance number to 
each open  PIC_PARM for an individual opcode and log entries 
contain this instance number. 

 PicParm If TRUE, then general PIC_PARM fields are reported. 

 GetQueue If TRUE, then Get queue pointers are reported. 

 PutQueue If TRUE, then Put queue pointers are reported. 

 PicBitmapInfoHeader If TRUE, then the Head field in PIC_PARM is reported 

 PicUnion If TRUE, then the opcode-specific data in the opcode’s union 
structure is reported for many opcodes. 

 UseLoadLibrary This is a Windows and Solaris Sparc setting. If true, the dispatcher 
loads the opcodes using LoadLibrary (Win32/Win64) or dlOpen 
(Solaris Sparc32/Sparc64) 
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The [All] and [<opcode>] sections can have the following variables: 

 Variable Value 

 Warning If TRUE, then warnings are logged. 

 Error If TRUE, then errors are logged. 

 FYI If TRUE, then other useful information is logged. 

 Enter If TRUE, then each entry to Pegasus, PegasusLoad and 
PegasusUnload is logged. 

 Exit If TRUE, then each return from Pegasus, PegasusLoad and 
PegasusUnload is logged. 

10.1 Generating PICTools Debug Log Files on Win32/64 
1) In the folder from which the application loads the dispatcher library file, find the dispatcher file: 

picn20.dll for win32, picx20.dll for win64. Replace the existing file with the debug version 
(picn20d.dll for win32 and picx20d.dll) renamed to picn20.dll or picx20.dll. 

2) Edit the pdebug.ini file from the SDK’s bin folder to modify the line "logfile = c:\logfile.txt" to reflect 
a valid location in your system to write the log file. 

3)  Place the edited pdebug.ini file in your “WINDIR” folder 

4)  Run your executable to create the log file named in the pdebug.ini entry for logfile=. 

5) Remember to reset the dispatcher library file back to the “release" version when you are finished 
creating the desired log files. 

10.2 Generating PICTools Debug Log Files on Linux, Solaris SPARC/x86, AIX, and 
OS X 

1) If opcodes are not in the /usr/local/lib/pegasus folder, set the environment variable SSMPATH to 
point to the folder holding the opcodes and export SSMPATH so it is active for the shell and its 
children.  
 

2) For Linux, replace the existing dispatcher (libpicl20.so or libpiclx20.so in the location added  to 
LD_LIBRARY_PATH above) with libpicl20d.so or libpiclx20d.so renamed (this is important) to 
libpicl20.so or libpiclx20.so. Alternatively, link your application to the static library dispatcher 
libpicl20d.a or libpiclx20d.a.  

For Solaris SPARC, this is libpicu20d.so or libpicux20d.so renamed to libpicu20.so or 
libpicux20.so and copied over the existing dispatcher (in the location added to 
LD_LIBRARY_PATH above). If linking to the static dispatcher, change " –lpicu20" or  
" -lpicux20" in the linker flags to " –lpicu20d" or " –lpicux20d" instead.  

For Solaris x86, this is libpics20d.so or libpicsx20d.so renamed to libpics20.so or libpicsx20.so 
and copied over the existing dispatcher (in the location added to LD_LIBRARY_PATH above). If 
linking to the static dispatcher, change " –lpics20" or  
" -lpicsx20" in the linker flags to " –lpics20d" or " –lpicsx20d" instead.  

For AIX, this is libpica20d.a or libpicax20d.a renamed to libpica20.a or libpicax20.a and copied 
over the existing dispatcher (in the location added to LIBPATH above).  

For OS X, this is libpicmu20d.dylib or libpicmux20d.dylib renamed to libpicmu20.dylib or 
libpicmux20.dylib and copied over the existing dispatcher (in the location added to 
DYLD_LIBRARY_PATH above).  
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3) Edit the pdebug.ini file from your bin folder and modify the line  
Logfile=c:\logfile.txt to reflect a valid location in your system to write the log file.  

4) Place the edited pdebug.ini file somewhere the dispatcher will find it. The dispatcher will first look 
for pdebug.ini in /etc/pegasus, but perhaps you can’t or won’t create the folder, so failing that, the 
dispatcher will then look for pdebug.ini in the folder pointed to in the SSMPATH environment 
variable.  

5) Run your executable to create the log file named in the pdebug.ini entry for Logfile= 

6) Remember to reset the dispatcher library file back to the “release" version when you are finished 
creating the desired log files. 

10.3 Generating AIMTools Debug Log Files on iOS 
1) Since iOS Apps are built by statically linking with the dispatcher and opcodes, the App must link 

with the debug dispatcher.  Replace the existing dispatcher (libpici20.a in the location where your 
app is configured to look for libraries) with libpici20d.a, renamed (this is important) to libpici20.a. 

2) Edit the pdebug.ini file from your bin folder and modify the line  
Logfile=c:\logfile.txt to contain just the name of the logfile, without a path.   

3) Make sure your App is configured to support iTunes file sharing.  Using iTunes, copy the 
pdebug.ini file from your bin folder to the documents folder associated with your App on the 
device. 

4) Run your app to create the log file and retrieve the log file, using iTunes, from the App’s 
document folder. 

5) Remember to reset the dispatcher library file back to the “release" version when you are finished 
creating the desired log files. 

10.4 Generating AIMTools Debug Log Files on Android 
1) Optionally, have your app add the directory containing the opcodes to its LD_LIBRARY_PATH 

(see steps 2 and 4 below).  In general, this will be the lib directory within your application’s 
directory, e.g., /data/data/com.example.myapp/lib, but it can be determined programmatically 
from the nativeLibraryDir member of your application’s ApplicationInfo, e.g., 
MyApp.this.getApplicationInfo().nativeLibraryDir. 

2) Replace the existing dispatcher (libpicd20.so in the location added to LD_LIBRARY_PATH 
above) with libpicd20d.so renamed (this is important) to libpicd20.so.  Be sure to use the 
appropriate dispatcher (ARMV5 or ARMV7A) for your target.  Alternatively, link your application to 
the static library dispatcher libpicd20d.a. 

3) Edit the pdebug.ini file from your bin folder and modify the line  
Logfile=c:\logfile.txt to reflect a valid location in your system to write the log file.  If the location is 
within external storage, make sure that your App has write permissions for external storage, 
which would be added within your AndroidManifest.xml. 

4) Make sure your target is configured to allow developer access.  Using ADB place the edited 
pdebug.ini file somewhere the dispatcher will find it. The dispatcher will first look for pdebug.ini in 
/mnt/sdcard/pegasus, but perhaps you can’t or won’t create the folder, so failing that, the 
dispatcher will then look for pdebug.ini in a folder pointed to in the LD_LIBRARY_PATH 
environment variable. . 

5) Run your app to create the log file and retrieve the log file, using ADB, from the location specified 
in pdebug.ini. 

6) Remember to reset the dispatcher library file back to the “release" version when you are finished 
creating the desired log files. 
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11. Deploying PICTools Applications 

11.1 Win32 platforms 
1) Dispatcher – The PICTools dispatcher must be available to the application that makes calls to 

Pegasus(). 

a. Use PICN20.DLL linked via picnm.lib on MS linkers or picn.lib on non-MS linkers.  

b. Or, preferably, use the static library version of picn20.dll by linking to picn20m.lib (MS 
linkers) or picn20.lib (other linkers). 

2) Opcodes – The PICTools opcodes must be available to the PICTools dispatcher. The PICTools 
dispatcher will search for and execute the opcodes in standard LoadLibrary path order. First 
looking for the .SSM version and then the .DLL version of particular opcode library named in the 
PIC_PARM.Op structure. 

11.2 Win64 platforms 
1) Dispatcher – The PICTools dispatcher must be available to the application that makes calls to 

Pegasus(). 

a. Use PICX20.DLL linked via picxm.lib.  

b. Or, preferably, use the static library version of picx20.dll by linking to picx20m.lib. 

2) Opcodes – The PICTools opcodes must be available to the PICTools dispatcher. The PICTools 
dispatcher will search for and execute the opcodes in standard LoadLibrary path order. First 
looking for the .SSM version and then the .DLL version of particular opcode library named in the 
PIC_PARM.Op structure. 

3) Include Files – Make sure the include files from the Win64 development kit, not from the Win32 
development kit, are used. 

4) Compiler Project Settings – The project used to build the client application must include PIC64 in 
its list of preprocessor macro settings. 

Best and simplest approach in Windows is to place the opcode and dispatcher files in the process 
executable start up directory. The dispatcher will automatically load the needed opcodes the first time 
Pegasus is called for the opcode. However, it is also possible to place the opcodes in a known folder and 
use PegasusLoad() to load them explicitly. Additionally, the opcode SSM files can be embedded in a 
resource file and loaded using PegasusLoadFromRes(). Additional details on each of these approaches 
can be found in the PICTools Programmer’s Reference. 

11.3 Other platforms: Linux, Solaris, AIX, OSX, iOS, Android 
Consult the document Deploying PicTools applications on Linux, Solaris (SPARC and x86), AIX and OS 
X provided in the documentation directory (doc) of the PicTools SDK.   For iOS, consult the “AIMTools 
iOS QuickStart Guide”.  For Android, consult the “AIMTools Android QuickStart Guide”. 
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