Programming with TI-nSpire

A guide on how to use ndless

Julian M.
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1 Getting started

1.1 Disclaimer

1.2 Differents: TI-Basic vs. C

These are some examples | picked to show some differents between TI-Basic and C.

Feature TI-Basic C
Functions - v
On-Calc programming v x
Get pressed keys x v
Pixelwise drawing on screen x v
Timers x v

x v

RS232 Serial port

1.3 Whatis required?

Basic C knowledge

*No need for explanation; There are much tutorials out in the internet, just
google it

= Ndless sourcecode

*The sourcecode is required to build ndless

nSpire emulator

*The nspire emulator is recommended to test all your programs directly on your
PC

=] Text editor

| will use Notepad++ in this Tutorial, but you can use every text editor you want

med  SOMe extra programs

*MSYS
*YAGARTO
o7-Zip
eTortoise SVN




2 Installation

2.1 MSYS

Just follow all instructions and install it to C: \msys\1.0

2.1.1 Adding MSYS to the PATH variable
Open the Start menu and choose “Run...”, type cmd and hit enter.

Type the following into the console:

2.2 YAGARTO

Follow the instructions and install it to a destination of your choose.

2.3 7-Zip

Follow the instructions and install it to a destination of your choose.

2.3.1 Adding 7-Zip to the PATH variable
Open the Start menu and choose “Run...”, type cmd and hit enter.

Type the following into the console:

Replace <7-Zip Installation Folder> with your installation folder, for example C: \Program
Files\7-Zip.

2.4 Tortoise SVN

Just follow all instructions and install it to a destination of your choose.



3 Building ndless
3.1 Check out the source code

Create a folder called “ndless” on your C: drive and right-click it. Choose “SVN Checkout...” and enter
https://www.unsads.com/scm/svn/nsptools/Ndless/trunk in “URL of repository”.

You should end up like this:

# Checkout

Repositary

URL of repository;

| kbps: v, unsads, comy'scmsvnins s Midless krunk; v| E]
Checkout directary:

| Cindless | E]

Checkout Depth

|F|.|||y reCUrsive W |

] omit externals

Rewvision

{($)HEAD revision

) Revision | | [ Show log ]

L Ok ] [ Cancel ] [ Help ]

Image 1: SVN Checkout

Now just click “OK”. You will be asked for username and password; Use guest for both.

3.2 Make!

Open Start->Program Files/All Programs=>MinGW-2>MSYS2>msys (rxvt). Type cd /C/ndless and
press enter. Now type make. It may take a while to finish.


https://www.unsads.com/scm/svn/nsptools/Ndless/trunk

If your output looks like this:

M MINGW32:/C/ndless j j: ﬁ['>__<ﬁ
B

ple=s-hella.tns

make[2]: Leaving directory ~~C-hndless-sanples-hella’

make all in hello. .

make[2]: Entering directory ~sCsndleszs<zamnples-hello’

nzpire—goc —0z —nosztdlib -Wall -W —marm -c hello.c

nzpire—ld —noz=tdlib hello. .o —-o hello.e=lf

mnkdir -p ... .- calcbin-sanples

arm—none—eabi-objcopy —0 binary hello.elf ..~ . scalcbin<samples-hello. tns
mnake[2]: Leaving directory ~~Crondless-samples-hello’

make all in particles. . .

make[2]: Entering directory ~~Cendless<zamples<particles’

n=pire—gcc —D= -Wall -W —marm - main.c

nzpire—goc —0= -Wall -W —-marm —c utils. o

nzpire—goc -0z -Wall -W —-marm —c wector.c

nzpire—goc —0z —Wall -W —-marm —-c particle.c

nzpire—goc -0z -Wall -W —-marm —o particle_svystemn.c

nzpire—goc -0z -Wall -W —-marm —c gravity_particles.c

nspire—-1ld main.o utils.o wector. .o particle.o particle system.o gravity_particle
=.0 —0 particle=s. elf

"Yoryvagartosbinsarm—none—e=abili-objcopy . exe" -0 binary particles.elf | .. . Scalchin
szanples-particles . tns

make[2]: Leaving directory ~~Cr-ndless-samnples-particles’

make[1l]: Leaving directory ~<Crhndless-sanples’

Juckel@JULIAN
s 1

Image 2: MSYS

You have done everything correctly.



4 Emulating the nSpire

Now that you have built ndless, you should download and set up nspire_emu.

4.1 Things you need

mm NSPire_emu

e The emulator itself; Used to test your C programs.

imgdump

e Used to create raw boot2 images needed by
nspire_emu.

= OS 2.1 Image file

e The basic OS needed to run on the emulator.

4.2 Setup

4.2.1 Create araw image file
At first open the downloaded OS file with 7-Zip (Right-click->7-Zip—>Open). These files should be
included in the image:

@ TI-Mspire.irmg
TI-Nspire.cer
. boakZ.imag
hoaokZz, cer
FE samples.zip

Image 3: OS files

Now extract the selected file (boot2 . img) to the imgdump folder, open a console
(Start=>Run...~cmd) and type:

Replace <imgdump_path> with the path where your imgdump is located. This will produce a file
called boot2.img.raw. Copy it to your nspire emu folder.

4.2.2 Install the OS
To create a flash image with preinstalled OS, type into the console:



Replace <nspire_emu_path> with the path where nspire emuis located and

<0S Image_File_name.tno> with the name of your downloaded OS 2.1 Image file name. Now you
are ready to boot your emulated nSpire and install the OS. To make starting the emulator a lot more
easier, you should create a batch (* . bat) file in your emulator’s directory that contains:

Now you can just double-click this file and the emulator will boot your nSpire. When you start it for
the first time, you have to press “I” when you are asked to. After the OS is installed (and you have
chosen your language and font size) you need to save your flash to make sure you do not have to
install the OS again every time the nSpire boots. To do so, go to File—>Save Flash.

4.2.3 Preventing crashes
Every time the calculator tries to go in standby (normally after three minutes of inactivity), the

emulator will freeze. To prevent those crashes, you can set the standby time to 30 minutes. Go to
Settings & Status>Handheld Setup... and change the Power Standby time. After doing this, save the
flash again.

Handheld Setup

FPower standby: | 20 Minutes <=
Hibernate: 1 Minute
3 Minutes
Fointer Speed: | 5 winutes
10 Minutes

30 Minutes

Image 4: Setting the standby time

4.3 Overview

Now you should have two windows. The first, the RS232 console, shows all the stuff the calc sends
trough the RS232 interface’; The second is the calculator itself, including keypad and screen.

B will explain the RS232 interface later in this tutorial.



& —[o]x

BOOT2: loading complete (784 ticks>». launching

Beginning system initialization.
Preparing file system. This takes a while...
POSIE laver initialized.
POSIX devices initialized.
Datalight Reliance wvw2_.18.1158
Copyright (c> 2803-2806 Datalight. Inc.
Datalight FlashFX Pro v3.880 Build 1358
Mucleus Edition for ARMY?
Copyright <c)> 19932886 Datalight, Inc.
Patents: USHLB6OA82,. USH#HG6268156.

POSIHE file system initialized.
File zyztem ready.
»* P3 mode hattery door detection
Syztem build date: Mar 24 2018, 19:85:82
Available memory: 17331728 bytes
Purging temporary files...
Launching system...
Created Execution Context
MavMet Ready.

Image 5: R$232 Console

File Emulation Keypad Link

£} Home
& Scratchpad [} Documents
=l » Calculate ] 1: MNew Doc
i B Graph 4 2 My Docs...
)
)

Add page to: Mew Document

= N B ) (&

@l 5 Settings & Status

retentespace [] £ . ¥ 0 X ontheta — — — — —
.+ W 3 v o2 U 1 T expih — — — — —
? - %8 B R & QO 4 P1I0’<kEE — — — — —
> * 09 N 8 M 7T L x2 i — — — — -
" ! K tan J cos | sin H * > - = = = —
''cat G ] F [ E war D shit < — — — — —

flag click C home B menu A esc | tab — — — — — —
up utr right r+d down d+l left I+u del ctl = — — — — —

Image 6: Calculator screen

4.4 Installing ndless

To install ndless, you need to send it to your emulated calculator first. Open Link->Connect to “plug
the USB cable in”. Your RS$232 console should output usblink connected. Now you can send
the ndless files by choosing Link—>Send Document...; The required files are named



ndless installer os-2.1.0.tnsandndless resources.tns and are located in
<ndless_ path>/calcbin. Replace <ndless_path> with the path of your compiled ndless. After
both files are sent, save the flash again. Now go to My Documents, select

ndless installer os-2.1.0 (should be located in Examples) and press Enter. After a
successful installation a message will appear:

MName a| Size |
0j08 Calculus 17K [
| it 10K
O 30K
[ |Ndless installed successiully! | _19K

| | 112K

O 7k

O 26K

L3 Flot =equence 10K

= by Lib 26K

L3 linalg 9k
R bt T T T e LA

Image 7: ndless installation

4.5 Your first program

Now that you know how to send files to the emulator, you can run your first C program.



