CS370 - Homework 3

Pipes and Shared Memory




Program Description

* Generator receives the filename through the command line argument.

. * Generator then creates a pipe and checks for successtul creation.

* Pass the pipe reference to Reader for maintaining a running sum of the
inputs.

* Reader writes the sum to the pipe using the provided reference. (only the
write end is required)
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Program Description

* The control is passed back to the Generator file where it reads contents of

. the pipe into a char array.
* Generator finds the sum of all digits from an integer value of the char array.

Generator creates three shared memory segments, for Prime, Square,
Composite.

v" Composite and Pertin will share a memory segment.

* TFurther, we print the name and the file descriptor of the shared memory.
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Program Description

* Fork the Prime, Square, and Composite programs, passing the name of the corresponding shared

memory segment as an argument.

* Composite will spawn a Perrin process using the same process as Initiator.

* The Prime, Square, Composite, and Perrin will write the last value calculated to their respective shared
memory segment.

* Three child processes, Prime, Square, Composite must run concurrently, and Perrin runs
sequentially from Composite.

* Generator waits for all the child processes to complete and then prints the return value from the shared
memory.

* Finally, unlink the shared memory.
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Program Overview

1. Generator spawns (fork/exec) a Reader process passing the input filename.

- 2. Reader opens file handle and processes input. Returns an integer via a shared pipe. -

Generator reads from the pipe and processes that input to create some number N.

3. 4. and 5. Generator creates shared memory and spawns Prime, Square, and
Composite processes, passing them N and the shared memory address for their

pairwise communication.

6. and 7. Prime and Square will pass the results of their calculation directly back to
generator which will handle them as directed.




Program Overview

8. In addition to its regular sequence computation, Composite must create a shared

memory segment and spawn a Perrin process passing it N and the address of that .

segment.

9. Once Perrin has performed its computations, it will write to shared memory and
Composite will read that result.

10. Composite will write it's final value and Perrin’s final value to shared memory.




Run Processes Concurrently ;

* In Assignment 2, the wait condition for the child was written before the

. parent process forked the next child.

* This leads to linear/sequential execution. However, for this Assignment, we

need to execute the programs concurrently and sequentially.

* Hence, for the concurrent processes the Generator must fork three child
processes and then use the wait() command for each of those.
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Function Description

* pipe()

* shm_open()

* ftruncate()

* mmap()
* shm_unlink()
* sprintf()

CS 370 - Operating Systems — Fall 2024




pipe(

Syntax: int pipe(int pipetd|[2]);

. Arguments: pipefd|2] is the array to represent two ends of the pipe. Each
end is a file descriptor (FD).

Example:  int pipefds[2];
int result_pipe = pipe(pipetds);
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shm_open()

Syntax:

. Arguments:

int shm_open(const char *name, int oflag, mode_t mode);

name: name of the memory segment

oflag: can take the following values: O_RDONLY, O_RDWR,
O_CREAT, O_EXCL, O_TRUNC

mode: permissions in the form 0666

Example: char shm_Name[15] = “Shared_Mem0”;
int shm_fd = shm_open(shm_Name, O_CREAT | O_RDWR,
0660);



ftruncate()

Syntax: int ftruncate(int fd, off_t length);

. Arguments: fd: is the file descriptor -

length: 1s the desired size of the memory segment. (Will be
initialized to 0)

Example: int result = ftruncate(fd, 1234);
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mmap()

Syntax:

. Arguments:

void *mmap(void *addr, size_t length, int prot, int flags,
int td, off_t offset);

addr: beginning address of the memory object
length: length of the memory object in bytes

prot: protection of the pages (PROT_EXEC, PROT_READ,
PROT_WRITE, PROT_NONE)

flags: Updates to the mapping should be visible to other processes
mapping the same region. (MAP_SHARED, MAP_PRIVATE etc.)
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mmap()

Arguments: fd: returned by shm_open

offset: is O in here

Example: mmap (0, size, PROT_READ, MAP_SHARED, shm_fd, 0);
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shm_unlink()

Syntax: int shm_unlink(const char *name);

. Arguments: name: is the memory object name to be unlinked -

Example: int error = shm_unlink(shm_Name);
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sprintf() %

Syntax: int sprintf(char * buffer, const char * string, ...);

. Arguments: string is stored in buffer

Example:  sprintf(buffer, "Sum = %d", sum);
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Makefile

* Makefile provided, please use it. This is the file we will use to test your
program. So, its best if you use it while completing the assignment.
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Other Requirements

. * Code should compile and run on CS Department computers.

* Submit all .c, along with Makefile and README.txt. Please remember to
submit your assignment in a zipped file.
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* Read & Write with Pipe
* POSIX Shared Memotry
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https://www.geeksforgeeks.org/c-program-demonstrate-fork-and-pipe/
https://linuxhint.com/posix-shared-memory-c-programming/

Demo of Concurrent Program

% JfGenerator file_01.in

[Generator][378649]): contents read from the read end pipe: 1299
[Generator][378649]: Created Shared memory "SHM_Prime" with FD: 3

[Generatar][378649]: Created Shared memory "SHM_Square® with FD: 4

[Generator][378649): Created Shared memory "SHM_Composite * with FD: 5

— [Prime][378651]: The first 21 numbers of the Prime sequence are:
235711 131719232931 3741434753596167 7173
The OI:‘dCI‘ [Prime][378651]: The sum of the first 21 numbers of the Prime sequence is: 712
Of Pﬂﬁt [Square][37B652]: The first 21 numbers of the Square sequence are:
statements 1491625 3649 64 B1 100 121 144 169 196 225 256 289 324 361 400 441
can be = [Square][37BE52]: The sum of the first 21 Square sequence is 3311

Varied at the [Composite |[378653]: The first 21 numbers of the Composite saquence are:

: 4, 6, 8,9, 10, 12, 14, 15, 16, 18, 20, 21, 22, 24, 25, 26, 27, 28, 30, 32, 33
time of your

[Composite][378653]: The sum of the first 21 numbers of the Compaosite sequence is 400

run [Composite][378653]: Created Shared memory "SHM_Perrin” with FD: 2
SN [Perrin][378654]: The first 21 numbers of the Perrin sequence are:
: 302325571012 17 22293951 648 90 119 158 209 277
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Thank You

Questions?
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