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Abstract

B Nios 1l C/C+

Learn to use the Nios Il IDE (programming environment) to in]
plement an Ethernet chat client on the DE2 board.

Unlike the first lab, your job in this lab is just to developtsof
ware. We have supplied a hardware design for the DE2 tk
includes the Nios Il processor, memory, an Ethernet cdetrol
and a controller for the PS/2 keyboard.

Your job in this lab is to develop software that uses this har
ware to implement an Ethernet-based chat client. This wiltf
tion as a sort of terminal: the user should be able to typeiimea |
of text using the attached keyboard. When s/he presses trger
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contents of the line should be sent as a UDP broadcast patcke
an attached keyboard and the line s/he enters should bessent
UDP broadcast packet through the Ethernet controller. &

Similarly, when the board receives a UDP broadcast padket,i ) .
should print it on the screen. This assumes that any UDP broad Figure 1: The Nios Il IDE ready to accept a new project
cast packet the board receives comes from a similar project.

To help clarify who is saying what, the first few characters of
each packet sent should be the user's name. Have the user type
this first, save it, and send it automatically at the begigroh
each packet.

To test these projects, use the ethernet hubs and patclscable
in the lab. Use these to set up small networks to which only
the DE2 boards are connected. Please do not connect them to
the network for the computers when you are debugging your
project since doing so will likely cause trouble for all théher
computers.

Programming the board for this lab will take two steps. First
open the lab2 project in Quartus like you did for labl. We al-
ready compiled this hardware design for you, so you can go di-
rectly to the programmer and download the .sof file to the hoar
This configures the hardware but leaves the software unconfig
ured. It will not do anything yet. You have to download and run
software. Do this using the Nios Il IDE, described below. Wo_r(l;space and select the directory in which the Quartuseptoj

resides.
1 The Nios Il IDE When you select a new workspace location, it should start up

Start the Nios Il IDE by typingiios2-ide. This will eventually €MPty, such as in Figure 1.

bring up a window. If you get a (usually bogus) “Workspace cur Start by informing the IDE about the skeleton projects we

rently in use” message, try deleting the “nios2-ide-woecg Provided to you.

6.1" directory in your home directory. The IDE is based on To bring the software into the IDE, right-click on the “Nios

Eclipse, so you may find it familiar. The environment varebl Il C/C++ Projects” window on the left side of the main win-

SOPC KIT_NIOS2, SOPC BUILDER PATH_61, and QUAR- dow and select “Import.” Under “Altera,” select “Existingl-A

TUS ROOTDIR must be set. Check these if you have problentera Nios Il Project into Workspace” (Figure 2). Click on Nex

starting the IDE. >, then choose the lab2 directory in the project directoryclCl
When it starts, it may give you a few icons to choose amonfgrinish” to import it.

Select “Workbench” to get started. Repeat the process by importing the lab2_syslib project,
First, set your workspace. Broadly, this is the directory iwhich builds information about the hardware configuration.

which the IDE will put all your files. Select FileSwitch This requires you to specify the processor it targets bycsele
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Figure 2: Importing projects into the IDE
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— Make sure the packets are always at least minimum
length (64 bytes)

— Make sure the string sent in the UDP packet is always
zero-terminated

Make sure the UDP packet length field is correct
Make sure the IP packet ID numbers increase

— Choose a different Ethernet MAC address and make
sure you're putting your address in the packet appro-
priately.

e Make it so that when a packet arrives, it does not disrupt

Figure 3: Running a program and observing output on the ter-

minal

ing the nios_0.ptf file in the project directory. The lab2 jeat
will not build without the lab2_syslib project.

To run the sample project we have provided, right-click an th

project name (lab2) on the left and select “Run As...” ando$Ni

Il Hardware.” Assuming you have downloaded the hardware
configuration using the Quartus programmer, this should firs

compile the software, then download it to the hardware aad st

it running.

One of the most convenient aspects of the Nios Il IDE is thit
after it runs your program, it connects a terminal to the DEPhe terminal provided in the Nios Il IDE does not have
board that allows you to print from your running C prograngood support for cursor-motion commands (e.g., carriageme
and have it appear in the IDE. Furthermore, you can type in thackspace, etc.), so it is difficult to overwrite lines.
terminal window and have it sent to your program. Figure 3 Instead, use theios2-terminal command-line program as
follows:

shows a running project with the terminal connection.

2 The Chat Application

The lab2.tar.gz file has a partially-working skeleton fog tp-
plication. Here is a list of things you need to change:

e Make the keyboard input work properly. Specifically,

case characters)

nized keycodes
Make the left and right arrow keys work

Make the backspace key work

1.

Make both shift keys work (i.e., do upper and lower-

3.
Make the space bar work properly (display a space)

Turn off the debugging information for the unrecog- 4

— Ignore the other keys (e.g., tab, escape, print screen,

the keypad, etc.).

the line the user is creating. Do this by overwriting the
current line with the new packet (clearing the rest of the
line by counting characters), then print a new version of
the line-under-construction immediately after the incogi
packet’s contents. E.g., layout before:

STEPHEN: Wow isn’t this nice
Yes it is reall <--- Line being typed

and then after the “DAVID” packet arrives

STEPHEN: Wow isn’t this nice
DAVID: Amazing that it works
Yes it is reall <--- Line being typed

Running nios2-terminal

Run your program as usual (right click on lab2, then Run
As—Nios Il hardware)

. Once it starts running, click the red square button at the

upper-left corner of the terminal window within the Nios I
IDE. This disconnects the terminal, but does not stop your
program from running.

Open a command-line window (i.e., a Gnome terminal
window) and rumios2-terminal

Now, whatever you type into that terminal window is sent
to your program and whatever your program prints will be
displayed in that window rather than in the IDE window.

e When the system starts, have the user enter his/her name
before going into “chat” mode. Start the string sent by each

packet with this name.

e Ensure the UDP packets are well-formed:

— Make the header checksum correct



