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Welcome to the NAM project! This guide will walk you through the process of setting up the basic NAM infrastructure. I will first explain what NAM does and how it works.

1. What is NAM?

NAM is an infrastructure of software that runs on computers that will be part of a distributed computing grid. The main purpose of NAM is to:

1. Periodically determine the throughput of a network between computing slaves and job distributing servers. These stats are recorded into a database. (Phase 1- Sensing & Recording)
2. The statistics from step one are recorded into a database and are then statistically analyzed to learn about network traffic trends between the computing clients and job-distributing server. (Phase 2- Analyzing recorded data)

3. NAM will then have an interface for job-distributing software to ask NAM about network performance. NAM will reply to any queries with statistically derived network performance predictions. This, we hope will result in faster and smarter distributed computing. (Phase 3- Post data with RMI server)

For someone to implement this NAM project, there are many issues to consider. Since the NAM software runs on JAVA, one should be able to run this software on any computer with any operating system. This software uses two other “out of the box” software tools, which are not as platform independent as JAVA, Linux and Windows should be covered. These two other software tools are MySQL and Netperf. MySQL is a RDBMS, which operates similar to Oracle. It was chosen because of its connectivity to Java, its availability (mysql.com), performance (very fast), and cost (free).

Installing NAM is non-trivial because there are many complexities involved with software that runs over a network, uses other software, runs on different systems etc…

Related Links 

Netperf

http://www.netperf.org/netperf/NetperfPage.html 

MySQL

http://www.mysql.com
NAM

<URL of permanent NAM home> http://www2.uwindsor.ca/nam  <at present>

2.1 How NAM works (phase one)

The way NAM operates could best be described using a diagram. Figure 1 below shows a server machine on the left side, and some clients on the right side. On both client and server computers, you can see a white box, representing the NAM software and a black box which represents the Netperf software. On the client side, the Netperf client (called netperf) is within the NAM software, as NAM will call the Netperf client itself as opposed to the Netperf server (called Netserver) on the server side, which runs on its own. That is why the black Netserver on the server side is not encased in the NAM server.

Figure 1 – NAM Setup 
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In figure 1 above, you can see three basic steps numbered out in the diagram. Step one is the netperf client contacts the Netserver and returns to the NAM client the network throughput.

Step two shows the NAM client contacting the NAM server with the information derived from step one, as well as a timestamp (YYYYMMDDHHMMSS).

Step three shows the NAM server writing the information from the NAM server to a MySQL database. In figure 1, you see the database as being on the same machine, but it need not be.

Example output of NAM with respect to the above three steps.

	Step 1 - Typical output from the NAM client calling the netperf client

[image: image2.png]Testing the values read in from text file
INAH_SERUER_NAME 137.287.234.207
INAM_SERUER_PORT 31313

c s \nan\netperf \netperf-ad-H137.207.234.137
NAM_CLIENT_NAME arshadsPC

INAM_ITERATIONS NAM_INTERUALS

5
900

tineKeeper.startTineKeep calls netperf at: 2002/84/29, 15:43:36
in settime 2002/04/29, 1 6

e :\nan\netperfnetperfad —H 137.207.234.137

aiting to get data from the input strean

TCP STREAM TEST to 137.207.234.137

Rocy Send  Send

Socket Socket Message Elapsed

Size Size  Size Tine Throughput
bytes bytes bytes  secs.  18%6bits/sec
87380 8192 8192 10.08 94.31

Process exit code is: @
In netperstat 87388 8192 8192  108.80 94.31







	Step 2 – Typical output from the NAM client sending data to NAM server

Timekeeper.startTimeKeep calls netperf at: 2002/04/29, 15:43:36

In netperstat  87380  16384  16384    10.00    1093.60

Sending data to client client

Sending userdata dataBlock@6b97fd now

Transfer Complete

Recieving from Server

Transfer Complete

handshake worked!



	Step 3 – Typical output from the NAM server

Server got an accept

ServerThread Started

input/output streams created

dataBlock read OK!

Sending serverdata

Loading the database drivers ... for mysql connectivity

About to insert the following SQL command -->INSERT INTO namStat VALUE

S( '2002/04/29, 14:12:11'  ,  'arshadsPC' , 87380 , 8192 , 8192 , 10.0

0 , 94.40 )

SQL command was entered into database with no errors.



In summary the first phase of the NAM project involves the NAM client using netperf to analyze the network, and the NAM client passes that information to the NAM server, which records the information into the MySQL database. In one sentence, phase one “Senses and Records the network traffic”.



2.2 Phase two of NAM ~ Analyzing the stored data

Once data has been stored in the MySQL database from phase 1, phase two uses three different statistical methods to analyze the data for the active NAM clients.  These three methods are as follows: Median data analysis, Mean data analysis (average), and bi-variate regression (line of best fit). For the third method, a line in the form of y=mx+b is generated from the last 20-50 data points (time, throughput) and the prediction is made by using the equation of the line to figure out the y value (throughput) with the x-value being n+1 (n being the present time period).

Three sample sizes are used for each of the three statistical methods, posting nine predictions (as shown below in figure 2.2). This is the implementation of the “sliding window sample size K” outlined in the source paper. Conclusive results for each method are compared and the most accurate method “wins”  while all K-sizes are dynamically incremented or decremented based on the accuracy of predicted value to actual value.
socr.uwindsor.ca Median prediction 0 : 93.065 for tru: 93.42 Difference of 0.35499573
socr.uwindsor.ca Median prediction 1 : 92.88 for tru: 93.42 Difference of 0.5400009
socr.uwindsor.ca Median prediction 2 : 93.16499 for tru: 93.42 Difference of 0.25500488

socr.uwindsor.ca Mean prediction 0 : 93.496 for tru: 93.42 Difference of 0.07600403
socr.uwindsor.ca Mean prediction 1 : 93.506676 for tru: 93.42 Difference of 0.08667755
socr.uwindsor.ca Mean prediction 2 : 93.54858 for tru: 93.42 Difference of 0.12857819

socr.uwindsor.ca Regressive prediction 0 : 93.424164 for tru: 93.42 Difference of 0.0041656494
socr.uwindsor.ca Regressive prediction 1 : 93.44312 for tru: 93.42 Difference of 0.023124695
socr.uwindsor.ca Regressive prediction 2 : 93.530754 for tru: 93.42 Difference of 0.11075592


Conclusive Results:
Median_low 2 with value 93.16499 for tru: 93.42 0.25500488
Mean_low 0 with value 93.496 for tru: 93.42 
0.07600403
Regress_low 0 with value 93.424164 for tru: 93.42 0.0041656494

Regression more accurate
Figure 2.2 ~ Output from the prediction module of NAM

2.3 Posting of data

Phase 3 of 3: Sharing the Results of Phase 1 and 2 with outside applications

RMI (Remote Method Invocation) is a programming abstraction offered in the Java programming language. RMI allows code on different computers to talk to each other by offering a simple interface that ‘factors out’ much of the network programming that would be involved for distributed computing. When a Java program runs, it runs in an environment called a Java Virtual Machine (JVM), which allows java code to be platform independent, because the JVM is custom tailored to work with a particular OS/hardware combination.

I used RMI for the NAM server program as an interfacing method for other programs, which would like to have access to the information that NAM provides. A folder called RMI is in the main directory, and there you can find a small, one file called ‘HelloClient.java’ which you can configure to simply contact the NAM server of your choice.

So, in a sense, there are three servers running simultaneously with NAM. The NAM server itself (1), the Netperf Netserver (2), and finally, the RMI server (3).

[root@linuxaka server]# java -Djava.security.policy=policy HelloClient

       lambton's Present throuput: 89.86

       Previous throuput: 89.88

       linuxaka's Present throuput: 499.97

       Previous throuput: 876.07

       socr.uwindsor.ca's Present throuput: 47.57

       Previous throuput: 48.53

       anispc's Present throuput: 71.72

       Previous throuput: 73.82

This worked out very well

[root@linuxaka server]#

 ----NOTE THAT THE RMI CLIENT NEEDS A SECURITY FILE ARGUMENT TO WORK PROPERLY!!!! -----
You can then incorporate this RMI client into any software that you create, and simply use NAM as middleware for your projects network awareness needs.
To see the first real NAM using application, click the following link:

http://www2.uwindsor.ca/~murphy/nam/namStats.html [namApp1.java and its output HTML file]

3.Installation of NAM

NAM is installed on all computers in the computing grid. For the sake of implementation, we will just install it on two computers. One would be a client, and the other would be a server. The author of this paper has tested NAM on both Linux and Windows environments. Since the software is written in Java, it is very portable, and the NAM-client/Netperf client combination works great on both Operating Systems. On the server side, the author has noticed that the Windows version of the Netperf server terminates itself after one netperf request, so he recommends running the NAM server on Linux 7.2 for best results.

To implement our first “hello world” program we could do it many different ways.

1. We could install client and servers right on our (one) machine.

2. We could do “method 1.” with remote database access.

3. We could install a client on our machine only and run the client to connect with a waiting, remote NAM server.
So lets get started! Follow these steps to get the NAM system up and running on your windows machine.

Step 1.   Download the nam.tar file from <Permanent home> http://www2.uwindsor.ca/~murphy/nam/   

Step 2. Unpack the nam.tar folder to your hard-drive unpacking it to  C:\ will create a folder on your C drive called c:\nam. This is your NAM root directory. In this directory you have a client folder, which contains the NAM client software and likewise, the NAM server software is found in the c:\nam\server directory.

Step 3.  Configure the NAM clients and servers individually. The client can be configured by editing the client.dat file in the c:\nam\client directory. Figure 2 below walks you through the configuration of the client.dat file. Since we are connecting to our local computer, I’m putting NAM_SERVER_NAME as the local computers IP address.
Figure 2- An example client.dat file.

	#
Client.dat holds data for the NAM client to access the NAM server

# 
This file is generated by the NAM software. Be careful editing!

NAM_SERVER_NAME 137.207.234.136 

[hostname or IP of NAM server you want to contact]
NAM_SERVER_PORT 31313 

[this is the default port number, don’t bother to change]
NETPERF_COMMAND c:\nam\netperf\netperf-a4 
[path to netperf client. Windows and Linux clients are in the ~nam/netperf directory]

NAM_CLIENT_NAME arshadsPC

[The hostname or IP of the client computer. This name will appear in the database]

NAM_ITERATIONS 1

[This integer argument is the number of iterations, if your NAM server is on windows, please make this argument 1 (the number 1) … as shown]

NAM_INTERVALS 2

[If you have many iterations, you may want to have control over the interval of time between each iteration this integer represents the number of seconds. Just put 2 for the first trial.]




Step 3. Continued- You can also edit the server.dat file with a text editor. The server.dat file is located in the c:\nam\server directory. The NAM server will read the server.dat file before its starts. The server.dat file is explained below, in Figure 3. The first two variables do not need to be changed. The last four variables all deal with the MYSQL connectivity of the NAM server. These are very important to the operation of the software.

Figure 3 – The server.dat file explained.

	#
Server.dat holds data for the NAM server to  operate properly

# 
This file is generated by the NAM software. Be careful editing!

NAM_SERVER_PORT 31313

[The default NAM server port, you can leave it at 31313]
NETSERVER_COMMAND c:\nam\netperf\netserver-a4.exe

[The Netserver command to start the netserver. You should start the netserver yourself right now in a DOS command window. I was originally going to run the netserver within the NAM server, but for some reason, I make the NAM server start it himself. In other words this is a dummy variable at present!]
MYSQL_SERVER_NAME 137.207.234.137

[This is the IP address or the hostname of the server hosting the MYSQL database that this server writes to (see figure 1, stage 3) in many cases, the database will be on the same machine as the server, but it is actually easier to use a separate database, since you would then not need to install MYSQL on your PC, and then administrate it.]
MYSQL_SCHEMA nam

[Each database has schema’s or database names within the database system, the database I created for NAM is called nam, feel free to use all four of my MYSQL arguments in your implementation!]
MYSQL_USER nam

[Client-Server relational database systems have users that can log into the system. The user in the case of this client is called nam.]
MYSQL_PASS  hellonam

[User nam needs a password to log into the MYSQL database, and nam’s password is ‘hellonam’.]



Step 4 – Configure MySQL (see sec. 7). See the documentation for MySQL in the c:\nam\documentation directory. You can by-pass the MySQL configuration by using the MYSQL arguments in figure 3 above. This will allow the NAM server on your computer to connect to the pre-configured MySQL server on the 137.207.234.137 machine, which resides on the 3rd floor of Erie Hall. 

Step 5 – Now that the client.dat and the server.dat files are configured, you have to start the netserver. Do this by running c:\nam\netperf\netserver-a4.exe from a DOS window.

Step 6 – Start the NAM server. Do this by typing C:\nam\server\> java Server 

Of course, the server.dat file is properly configured at this point. Verify this.

Step 7 – Start the NAM client. Do this by typing C:\nam\client\> java startNam
Of course, the server.dat file is properly configured at this point. Verify this.

5. After the hello world implementation, then what?

You can use your computer at this point as a client only. Simply reconfigure your client.dat file to connect to the IP/hostname of another computer running a NAM

Server. You can set up that server yourself, or you can use the NAM server, whose IP is 137.207.234.137. You could open the client.dat file and change the following two parameters (leaving the others as they are):

	NAM_SERVER_NAME 137.207.234.137 

NETPERF_COMMAND c:\nam\netperf\netperf-a4 -H 137.207.234.137


6. The next phase of the NAM project

The next phase of the NAM project involves analyzing a database whose information looks as follows:

	mysql> select * from namStstat;

+----------------+------------------+-------+-------+-------+-------+-------+

| time_stamp     | clientName       | rss   | sss   | sms   | elt   | tru   |

+----------------+------------------+-------+-------+-------+-------+-------+

| 20020413135940 | socr.uwindsor.ca | 87380 | 16384 | 16384 | 10.01 |  90.9 |

| 20020413135955 | socr.uwindsor.ca | 87380 | 16384 | 16384 | 10.01 |  93.3 |

| 20020413140010 | socr.uwindsor.ca | 87380 | 16384 | 16384 | 10.01 | 92.81 |

| 20020413140025 | socr.uwindsor.ca | 87380 | 16384 | 16384 | 10.01 | 93.06 |

| 20020413140041 | socr.uwindsor.ca | 87380 | 16384 | 16384 | 10.01 | 89.78 |

+----------------+------------------+-------+-------+-------+-------+-------+


Presently, I have a tool, which is written in java that can graphically query a database on a MySQL server. Figure 4 shows this:

Figure 4 – The database query tool. This is found in the ~nam/p2 directory.
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7. MySQL Setup – for the advanced users!




You can install MySQL and open a DOS prompt to the ~mysql/bin directory. At that point you can create a text file with the contents of figure 5 below. At the DOS prompt, you can type:  c:\mysql\bin\mysqld, this starts the MySQL server. Then with the newly created file in the same directory, type c:\mysql\bin\mysql < config.txt (assuming you called your file config.txt). 

Figure 5 - Here is the contents of the file: config.txt

	#Create database and use that database

CREATE DATABASE nam;

USE nam;

# Table structure for table 'namStat'

CREATE TABLE namStat (

  time_stamp timestamp(14) NOT NULL, clientName varchar(20) NOT NULL default '',

  rss int(8) default NULL, sss int(8) default NULL, sms int(8) default NULL,

  elt float default NULL, tru float default NULL, dow integer , PRIMARY KEY (time_stamp)

) TYPE=MyISAM;

#CREATING USERS AND PRIVELEGE

#Switch to the mysql system database

use mysql;

# ADD USER

INSERT INTO user (host, user, password)

VALUES ('localhost', 'nam', PASSWORD('hellonam'));

#PRIVELEGES

GRANT ALL PRIVILEGES on db.nam to nam@'%';

insert into db values('%', 'nam' , 'nam' , 'Y', 'Y', 'Y', 'Y', 

'Y', 'Y', 'Y', 'Y', 'Y', 'Y');




This should run through without any errors or feedback. The following figure suggests that you follow through with some diagnostics as follows:

	#REFRESH CHANGES

c:\mysql\bin\mysqladmin reload

# Check to see if NAM user can log in and use the NAM database.

# Note the syntax of logging into the system. You enter –p to prompt a password.

c:\mysql\bin\mysql -u nam -p

Enter password:

Welcome to the MySQL monitor.  Commands end with ; or \g.

Your MySQL connection id is 15 to server version: 3.23.41

Type 'help;' or '\h' for help. Type '\c' to clear the buffer.

mysql> use nam

Reading table information for completion of table and column names

You can turn off this feature to get a quicker startup with -A

Database changed

mysql> show tables;

+---------------+

| Tables_in_nam |

+---------------+

| namStat       |

+---------------+

mysql> INSERT INTO namStat VALUES (20120102182850,'socr.uwindsor.ca',87380,16384,16384,10.72,1.19,2);

Query OK, 1 row affected (0.01 sec)

mysql> select * from namStat;

+----------------+------------------+-------+-------+-------+-------+------+------+

| time_stamp     | clientName       | rss   | sss   | sms   | elt   | tru  | dow  |

+----------------+------------------+-------+-------+-------+-------+------+------+

| 20120102182850 | socr.uwindsor.ca | 87380 | 16384 | 16384 | 10.72 | 1.19 |   2  |

+----------------+------------------+-------+-------+-------+-------+------+------+

1 row in set (0.01 sec)

mysql>




You could try to connect the NAM server through the server.dat file to connect to the server that you have just configured.

Presently, the netserver-a4.exe program seems to terminate itself after one contact from a netperf client. There are many small parts that must come together for this system to run. But if each time you start the client, you have every parameter set properly, you have the server running, as well as the netserver, you should have no problems.

QUESTIONS?

Feel free to contact the author, Dwayne Murphy via email, at dwaynemurphy6@hotamail.com.
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