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General Idea Each Source will have a redir in variable thatwillcontain all the necessor
information toredirect a source to the right destination including options typestohelp Eac

thread will decide on which function itneeds to call
based on configuration file and will

fill out the information provided to redirect the
stream

config file
Multiple instances of redin in different IPsoures destinations

Willhave a function that parses the xml into an arrayof redir in now
insideourselfCpp

Eachobject entry will be its own thread



implementation Plans

GlobalVariables
at isAlive determine if all threads should still run after receiving andredirecting a packet

at allthreadMade signal tostartall threads

at threadcount countshow many threads are made so far

std chrono timepointestd
chrono steady clocks threadstats MAXTHREAD timedata of when threads

ast assign their own threadstats
i

main
11 arg 1 filename efgxml falsiesdos go

cant redirectUDP

redirin variable

at i d tatie
count of redirects

options help
threadstatusclearquitprocess

sta
i iii
variables

pthread thread
MAXTHREAD listof all threads that theprogram will run

int topCount multicountunicount theseintegers keepthe
count of how manysources

thinkingmainllmanagesthecount to are were running in threads
avoid data racing

retaineggpipg
number of times

ftp.siii iitionitotiisi'address binds Éthreadmade socket

create socket

1 tyddggig
Bind listening sockaddr.in
tothesocketmad

IEitEtran0gtiqaietedto.r
eceives from the

sends received IEIijjI.SI iisteningaddresspaclattodestination for a client
address

recufrom

ftp.gi hgaientI
P or stony

É ett sÉ close
will replace the socket

creation

with the udph library
for 13Harris user

shutsdown application



variables
udp udpRead udpSend UDP interfaces thatcontain socketinformation td addie

V8 buffer MAXBUFLEN used forpacketsending
int ttl used for multilast subsription layers

iii jet tien hiii's thethstatiidinetently
waiting on data from client

int n the number of bytes received

statin int returntid return thread ID helpful for tracking

redirectTCP1

set listening address

i i icreate socket

AEINET

receive the
incoming

connections tolistentoan
incoming connections

i

i

iiiiii.isuser shutsdown application
listen

the socketsh library
instead toph isnot
usefulhere unfountunenvariables

intlistenfd connectedfd file descriptors for the listening accepted sockets

struct sockaddr in Cliaddr client address information structure
sockten t dilen cliaddr memory size
v8buffer MAXBUREN buffer used to hold stream data
udp udpsend Holdsthe socket containing information to where the buffershould be
redirected

int waiting flag that indicates if the program is waiting for information from the
client



ParseXMLCl Now in purseCfgapp libra parserh
it also prints out the
raw cfgxml file forvisa
purposes

Goal have it create a list of redin in variables from parsing a

xml file containing the configuration theendofthe list isthefirstblankstruct

Parameters

char filename this is the string of the file name argument akaang13
redin in output where the list data will be outputted to info s

Xml format

cfg xml
config
credit ins

myAdd s s myAddis

myPort s s myPorts
destaddr oldestAdds
destport eldestPort
sourcetype s so retype
options c options

desttype Idesttypes Extra feature for redirection

redin in
more instances of this

config
Datastructure passed

traverse through the
xml file by first iterating
through eachredinin and
going through it's contents and
copying it's data to it's respective

i i
myPort area in each indexof infol

ftp.G Q.iiii now



printRedirll
Goal prints out the listening IP

address port as well as the
destination

IP addressport on separate lines
used for tracing debugging

Parameters

redin in info the redin in structure youwanttoprint on the
termina

Example
terminal stuff

Destination IP IIE
output

makeThread
Goal Utilize the pthread create function and also keep track of
the number of threads made mainly for conveince
Parameters

pthread t thread
reference threadvariable used when making a thread

const pthread attrit attr thread attributes usually set to NULL
void Function void function pointer that the thread will run on

void ang the selected redin in structure used in the thread theparanek
the function will iise in the created thread

It's basically theexact same as pthread create but
increments threadCount

currthreadStats

I
s't tianya.name

The threads are responsible at making sure thattheir reserved spot in
threadStatsI is pinged on a regular basis it still alive

ForTCP it will not ping until a connection is secured

Example

Thread0 Oseconds ago
Thread 1 Oseconds ago

o ad seeingsgo

timetracked using chrono library



Hardware Performance Optimization

Original Implementation

While the thread waits for an incoming packet it will sleep for 0.25 second
while the main thread waits to join it will sleepuntil it gets a user input
or if a thread joins
New Implementation

Utilize selected to create a 1second timeout when a thread reads no

data it will preform redirection once it relieves data
main thread functions like the old implementation
implemented in the redirectionpart of both TCP UDP
Went from 99.890 CPU 0.790 CPU

Variables

fd set readset file descriptor of the selectfunction
struct timeval timeout set to 1 seconds of timeout

int result return value of the selectC function tracks changes

ObjectOriented Structure Overhaul
redirect tapp

redirect t.hr

the initial program was structured in a way where it was more procedure

like c rather than Ctt I was advised to utilize the object oriented feature

of C for this program For the most part the variables are the same
bu

the functions are now in different places either global functions or class function

Redin in h
This is now it's own header file is a classtenum instead of a structure

it holds the redirection information based on cfgxml
Constructors

Redir int
strings are set toNULL
Port numbers are set to O
Option is set to 1
threadIndex tid are setto 1
sourcetype is set to unicast desttype is set to MULTICAST

The default constructor will set these default values helps identify
the end of the list in the infol global variable



Zedir inC All class variables in order

will set each parameter to it's associated value self explainitory

Class Variables

const char myAddr listening address

intmyPort listening portnumber
const char destaddn destination address
int destPort destination port number
enum SourceType sourcetype incoming sourcetype
at option sending option
enum Sourcetype desttype outgoing source type
at threadIndex Index of thread in info not in cfgxml
at tid thread ID

Class Functions

void printRediC
at redirectUDPC

at redirectTCPL

these functions are now located inside of the class and will becalle
by the redirect thread function

Note ParseCfg files are generally the same

redirect t.hn
includes netinet in.h
udp h

sockets u
13Harris specific libraries arpalinetLtop.h netdb.hr

pthread hparseCfg h
semaphore hstadio h

stdlib h iostream
unistd h stream
er no h fstream
string vector
string h sys selecth
systtypes.h termios

font h
Syssocketh Chrono



Macros

MAXBUFLEN 100

MAXTHREAD 60

MAXTCP 10

MAXMULTI 30

MAXUN1 20

Note There is a new Colors section of macros to have color codes

to make the terminal look stylish

singInfo structure

has int flag std chrono time pointestd chrono steady clock timestamp
basically holds info for pingtilAccept function

Global Functions

atmakethread pthread t thread const pthreadattnt attn void Function void't void'a

void currtheadstats int numofthreads

these functions are kept the same refer to above writings about them

void pingtilAccept void arg
Thread function that works alongside atop thread tokeeppinging that it is alive

by updating its timer during it's waiting for
connections blocking statement

stops once the flag is 0 meaning TCP is connected

Very flawed way to keeptrack thread is alive

void redirect void ang
Thread Function for every thread now

This function will manage which class function to call TCP or UDP

Sets up tid returns it as well

Overall the general reformatting does not change functionality whatsoe

and functions the same It is now more object oriented and fully uses a

class instead of a struct


