Windows Operating System Internals

Assignments OS5.2


Assignment 5.2.1:

Describe to your instructor the actions taken by a kernel to map a virtual onto a physical address. Explain the concept of the translation look-aside buffer (TLB).

Assignment 5.2.2:

Design and implement a simple sort program that uses memory-mapped file I/O to open a binary file filled with integer values and uses quicksort to sort the file content.

Use the function qsort() from stdlib.h to perform the actual sorting.

     #include <stdlib.h>

     void qsort(void *base, size_t nmemb, size_t size,

             int (*compar)(const void *, const void *));

The qsort() functions sorts an array of nmemb objects, the initial member of which is pointed to by base.  The size of each object is specified by size.  

     The contents of the array base are sorted in ascending order according to a comparison function pointed to by compar, which requires two arguments pointing to the objects being compared.

     The comparison function must return an integer less than, equal to, or greater than zero if the first argument is considered to be respectively less than, equal to, or greater than the second.

Use the Windows-functions CreateFileMapping(), MapViewOfFile() and FlusViewOfFile() to perform the memory-mapped file I/O.

Assignment 5.2.3:

Design and implement a simplified version of the UNIX translate (tr)-command (mytr.exe) using the Windows API. The mytr-command should take two strings as arguments and function as follows:

The characters in string1 are translated into the characters in string2 where the first character in string1 is translated into the first character in string2 and so on.  If string1 is longer than string2, the last character found in string2 is duplicated until string1 is exhausted.

Usage of mytr.exe:

$ mytr.exe “Hello” “HELLO” < input-file > output-file

Use the Windows-functions HeapCreate(), HeapAlloc(), HeapFree() and HeapDestroy() to create two heaps, read the standard input into the first heap, perform the conversion, thereby writing data on a second heap and finally write the data onto standard output.

What are the main drawbacks of the suggested solution? Discuss alternative approaches that avoid buffering of the data. 

Assignment 5.2.4:

Design and implement a program invert.exe that uses a buffer to invert the order of lines in an input file and write it onto an output file. 

Use the Windows function VirtualAlloc() to reserve a total of 1 Gbyte for the buffer and commit 16kbyte chunks of the buffer as the program proceeds  reading input.

After reading all input, the program should traverse the buffer from end to start searching for line delimiters (CR/LF) and write the buffer’s content line by line in inverse order.
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