Exercise 3 – Program transformation with FermaT 
Problem statement

This exercise is based on case study described in the book “Successful Evolution of Software Systems”, written by Hongji Yang and Martin Ward (case study 1).

Given is the C program for generating index for a book (step 0 in the Appendix of this exercise). The program has been translated to functionally equivalent Wide Spectrum Language (WSL) program given in Step 1). 

Several transformations have been applied to this WSL program in order to reduce its complexity, giving equivalent WSL programs Step 2 to Step 5, in that order.

Your task is to find exactly which FermaT transformations have been applied and to recreate WSL program in Step 5) from Step 1) using FermaT tranformation engine.
You should also devise a C program equivalent to WSL program in Step 5).

Your solution should include the following parts:

1. Title page with course name, exercise title and your name.

2. Problem statement and short description of the solution including:
 -  how to run FermaT to produce WSL programs from step 2 to step 5, and
 -  a C program functionally equivalent to WSL program from step 5. 

Note: in order to install and run Fermat on Microsoft Windows you need the following files: fermat3.tar.gz, ActivePerl-5.6.1.631-MSWin32-x86.msi, MinGW-3.0.0-1.exe.  
Deadline for submitting the solution______________________________.
Appendix

Step 0)

   #include <stdio.h>

   main()      /* DataFlex transcription */

   {

      int morenum, filestat;

      char page[6], theline[51], item[31], lastitem[31];

      FILE *fopen(), *fp_in, *fp_out;

      fp_in = fopen("DIDB","r");

      fp_out = fopen("DID2INX.TXT","w");

      theline[0] = '\0';

      morenum = 0;

      filestat = fscanf(fp_in," %s%s",page,item);

      goto inhere;

      for(;;) {

         filestat = fscanf(fp_in," %s%s",page,item);

         if (filestat == EOF) goto alldone;

         morenum = 1;

         if (strcmp(item,lastitem)) {

              fprintf(fp_out," %s\n",theline);

              theline[0] = '\0';

              morenum = 0;

              inhere:

              strcpy(theline,item);

              strcat(theline," ");

              strcat(theline,page);

         }

         if (morenum) {

              strcat(theline,", ");

              strcat(theline,page);

         }

         strcpy(lastitem,item);

      }

      alldone:

          fprintf(fp_out," %s\n",theline);

          close(fp_in);

          close(fp_out);

   }

Step 1)

VAR < morenum := 0, lastitem := " " >:

ACTIONS PROG:

  PROG ==

    !XP fopen("DIDB", "r", fp_in);

    !XP fopen("DID2INX.TXT", "w", fp_out);

    !XP fscanf(filestat, fp_in, page, item);

    morenum := 0;

    CALL INHERE END

  L == !XP fscanf(filestat, fp_in, page, item);

    IF filestat = EOF THEN CALL ALLDONE FI;

    morenum := 1;

    IF item <> lastitem

      THEN !XP fprintf(theline, fp_out);

           theline := "";

           morenum := 0;

           CALL INHERE FI;

    CALL MORE END

  INHERE ==

    theline := item ++ " " ++ page; CALL MORE END

  MORE ==

    IF morenum = 1

      THEN theline := theline ++ ", " ++ page FI;

    lastitem := item;

    CALL L END

  ALLDONE == !XP fprintf(theline, fp_out); CALL Z END

ENDACTIONS 

ENDVAR
Step 2)

VAR < morenum := 0, lastitem := " " >:

ACTIONS PROG:

  PROG ==

    !XP fopen("DIDB", "r", fp_in);

    !XP fopen("DID2INX.TXT", "w", fp_out);

    !XP fscanf(filestat, fp_in, page, item);

    morenum := 0;

    theline := item ++ " " ++ page;

    CALL MORE END

  L == !XP fscanf(filestat, fp_in, page, item);

    IF filestat = EOF THEN CALL ALLDONE FI;

    morenum := 1;

    IF item <> lastitem

      THEN !XP fprintf(theline, fp_out);

           theline := "";

           morenum := 0;

           CALL INHERE FI;

    CALL MORE END

  INHERE ==

    theline := item ++ " " ++ page; CALL MORE END

  MORE ==

    IF morenum = 1

      THEN theline := theline ++ ", " ++ page FI;

    lastitem := item;

    CALL L END

  ALLDONE == !XP fprintf(theline, fp_out); CALL Z END

ENDACTIONS ENDVAR

Step 3)

VAR < morenum := 0, lastitem := " " >:

ACTIONS PROG:

  PROG ==

    !XP fopen("DIDB", "r", fp_in);

    !XP fopen("DID2INX.TXT", "w", fp_out);

    !XP fscanf(filestat, fp_in, page, item);

    morenum := 0;

    theline := item ++ " " ++ page;

    IF morenum = 1

      THEN theline := theline ++ ", " ++ page FI;

    lastitem := item;

    CALL L END

  L == !XP fscanf(filestat, fp_in, page, item);

    IF filestat = EOF THEN CALL ALLDONE FI;

    morenum := 1;

    IF item <> lastitem

      THEN !XP fprintf(theline, fp_out);

           theline := "";

           morenum := 0;

           CALL INHERE FI;

    CALL MORE END

  INHERE ==

    theline := item ++ " " ++ page; CALL MORE END

  MORE ==

    IF morenum = 1

      THEN theline := theline ++ ", " ++ page FI;

    lastitem := item;

    CALL L END

  ALLDONE == !XP fprintf(theline, fp_out); CALL Z END

ENDACTIONS ENDVAR

Step 4)

VAR < morenum := 0, lastitem := " " >:

ACTIONS PROG:

  PROG ==

    !XP fopen("DIDB", "r", fp_in);

    !XP fopen("DID2INX.TXT", "w", fp_out);

    !XP fscanf(filestat, fp_in, page, item);

    morenum := 0;

    theline := item ++ " " ++ page;

    lastitem := item;

    CALL L END

  L == !XP fscanf(filestat, fp_in, page, item);

    IF EOF = filestat THEN CALL ALLDONE FI;

    morenum := 1;

    IF item <> lastitem

      THEN !XP fprintf(theline, fp_out);

           theline := "";

           morenum := 0;

           CALL INHERE FI;

    CALL MORE END

  INHERE ==

    theline := item ++ " " ++ page; CALL MORE END

  MORE ==

    IF morenum = 1

      THEN theline := theline ++ ", " ++ page FI;

    lastitem := item;

    CALL L END

  ALLDONE == !XP fprintf(theline, fp_out); CALL Z END

ENDACTIONS ENDVAR

Step 5)

VAR < morenum := 0, lastitem := " " >:

!XP fopen("DIDB", "r", fp_in);

!XP fopen("DID2INX.TXT", "w", fp_out);

!XP fscanf(filestat, fp_in, page, item);

morenum := 0;

theline := item ++ " " ++ page;

lastitem := item;

DO !XP fscanf(filestat, fp_in, page, item);

   IF EOF = filestat

     THEN !XP fprintf(theline, fp_out); EXIT(1) FI;

   morenum := 1;

   IF item <> lastitem

     THEN !XP fprintf(theline, fp_out);

          theline := "";

          morenum := 0;

          theline := item ++ " " ++ page FI;

   IF morenum = 1

     THEN theline := theline ++ ", " ++ page FI;

   lastitem := item;

   SKIP OD;

SKIP ENDVAR

