Basic Linux Commands:
alias- allows you to make a command shortcut
which- locate program file in the path
grep- search for a program with a string
time- measure a programs running time
sort- sort a text file
chmod- change access privileges 
chown- change file owner or group

Bits, Bytes, and Data Types:
Two's Compliment Bit Model:
For negative numbers invert the numbers, then add 1. (e.g, 00000001 = 11111111(11111110 + 0000001))

Advanced Data Types:
String library functions #include <string.h> :
strlen() return number of characters in the string(excluding null)
strcmp() compares two strings; returns 0 if they are equal
strcpy() copy one string to another
strcat() concatenate two strings
sprintf() print formatted output into a string

Memory Management:
Pointers:
Pointer size is 4 bytes
Memory Allocation:
Static = at compile time
Dynamic = at runtime
malloc() reserves a spot of memory for the bytes 
e.g. 
double *a; 
a = (double *) malloc(sizeof(double));
calloc() reserves memory for multiple sets of bytes
e.g.
double *a;
a = (double *) calloc(70, sizeof(double));
memory leaks- use the free() command to free this memory when you're done with it. 
e.g. free(a);
Function Call Stack = contains local variables and function parameters; stores your methods and executes them in a push/pop manner
Heap = chunk of memory for dynamic memory allocation
Linked Lists:
Contain data(variables, structures,etc), and a pointer to the next node.
Linked List example- 
classList = (struct student *) malloc(sizeof(struct student)); strcpy(classList->name, “Matilda”); strcpy(classList->major, “CS”); currNode = classList;
currNode->next = (struct student *) malloc(sizeof(struct student)); currNode = currNode->next; strcpy(currNode->name, “Joe”); strcpy(currNode->major, “Physics”);

To add, make the prevNode->next == newNode;
To traverse, make it while currentNode != null, make the current node the currentNode->next
To delete a node, make the prev->next == null, and don't forget to free(deletedNode)

Program Building:
makefiles- create a .txt file called 'makefile', call the command make to use it to link your program components together
test: test.o myDiv.o gcc -o test test.o myDiv.o
test.o: test.c gcc -c test.c
myDiv.o: myDiv.c gcc -c myDiv.c


Pre-processing Directives: 
start with the # symbol; examples include #define, #incude, and #endif

Scope indicates where in the program the variable can accessed
Storage class is when in the program the variable exists
typedef allows you to create an alias for a variable type

Input/Output:
A stream is a flow of bytes from a sender, to a receiver
C functions to manipulate streams
fopen(FILE *filename, char *mode) establishes a stream between a program and a file; opens the file named filename in the parameter, the mode is either r,w or a
fclose(FILE *stream) breaks the stream condition; closes the file named in stream
C functions to move bytes onto streams
fprintf(FILE *stream, char *format) prints formatted output from program variables to a file; same as printf(), but writes to stream. writes to stream in according to the format
fscanf(FILE *stream, char *format) reads formatted input from a file into program variables; same as scanf(), but reads from stream.
fwrite(void *ptr, size_t size, size_t nmemb, FILE *stream) prints unformatted output from one variable to a file. writes data from ptr to stream. nmemb are the amount of elements each of size specified in size that are written.
fread(void *ptr, size_t size, size_t nmemb, FILE *stream) reads unformatted output from a file into one variable. reads data from stream into an array pointed to by ptr. nmemb are the amount of elements each of size specified in size that are read.
When a program starts, the OS creates 3 streams:
stdin = connected to keyboard; a specialized version of fscanf()
stout = connected to display; a specialized version of fprintf()
stderr = connected to secondary display; used to indicate an error
Buffer:
a buffer is a temporary storage of bytes on a stream between a sender to a recover
fflush() explicitly flushes a stream
fclose() flushes a stream before closing it
Block buffer- fixed size of storage that must be filled before it is flushed
Line buffer- flush occurs when \n is encountered.
Unbuffered I/O- every byte is immediately sent to the receiver.
Pipes:
Connects a stream between multiple/alternate sources
pipelining symbols include stdin (<), stdout (>), stderr (|)
file pointer = a marker used to keep track of the current location on a stream
fseek(FILE *stream, long int offset, int ref) - setting the file pointer location; ref is the position and offset is the number of bytes it is in the stream
ftell(FILE *stream) - querying the file pointer location
System Calls:
Library functions use system calls
fork(void)- creates a clone of the current process; current process is parent, new process is child
exec()- replaces executing code with another piece of code
wait(int *statusPtr)- pauses execution of a parent process until the child process is finished, then continues on with the parent when child terminates
waitpid(pid_t pid, int *status, int options)- pauses execution of parent process until the specified process has completed
int system(char *command)- executes specified command as shell command; process blocks until command execution has completed
Signal System Calls:
signal(int sigNum, sighandler_t action)- does the signal action as indicated by the signum
kill(pid_t pid, int signum)- sends signal number signum to process pid
Socket: 
#include <sys/types.h> /* system type definitions */
#include <sys/socket.h> /* network system functions */
#include <netinet/in.h> /* protocol & struct definitions */
allows for exchange between processes on the same or different machines
socket(int namespace<PF_INET>, int style<SOCK_STREAM>, int protocol<IPPROTO_TCP>)-  creates a socket
bind(int socket, struct sockaddr *addr, socklen_t length)- assigns an IP address and a port number to the socket indicated in socket
listen(int socket, int n)- enables the socket to accept connections; n specifies the length of the queue for incoming connections
connect(int socket, struct sockaddr *addr, socklen_t length)- initiates a connection with the specified socket at the IP address and port# specified in addr; length is the size of addr. client fills out the server's IP address and port number in addr, and connects to the server using its own client socket
accept(int socket, struct sockaddr *addr, socklen_t *lengthPtr)- accepts a connection on the socket indicated in socket. waits for a connection request. the IP and port# of the requesting client are returned in addr; lengthPtr is set to the size of addr
send(int socket, void *buffer, size_t size, int flags)- transfers the contents of buffer onto the socket according to the flags and size
recv(int socket, void *buffer, size_t size, int flags)- receives data from the socket
close(int socket)- closes the connection
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