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Project Introduction

Internet RS-232 (Serial)
PC Commun ication Board Peripherial

I Application Application |, ,

(LCD,
(Win32) (ARM) ADC-5TS)

Ethernet | «—»

Development Environment
PC : Intel C2D 2.0GHz / 2G RAM / WinXP

Board : S3C2410x (ARM920T) / SMDK?2410
(Board)

ADS 1.2, VS.NET 2005, Python 2.5.1,
BitFontCreator

Serial Communication (USB—RS232 Converter
Cable)



IA32—-Based Application (PC)

Communicate with Internet

Low—Level Ethernet Contro
High—Level Ethernet Contro

(HTTP Reqguest)
(C — winsock?)
(Python — Urllib2)

Communicate with Board (Serial RS—-232)
Low-Level UART Control (16bit MASM — Rx/Tx)
High—Level UART Control (C — Windows API)



Detail Diagram (PC)

PCApp (Intel)

VM (WOW16)
(16hit-DOS App)
5. Load URL - 3. Save URL
(Python 10) AN Rx_App 2. Read URL
- (rx.exe) | (by UsRT-Register Cir)

URL Data -+

(UAL.TXT) i)
6. Save HTML "= 5. Read HTML UART
{Python 110) - (MASH)
— = TX_App
Ethernet HTML Data (tx.exe) | L-179. Send HTML H;HE
(HTML.TXT) [oy UART-Register Ctr)
(COM1)
3 ¥ (masmla}
6. HTTP R A
{Urllibz) & HTTP_Requet 4. Call 7. I:HIII (MASM)
I (http.exe) )
o oLuasm) Ctrl_App
(Compiled Python) (ctrl.exe)
= 1.|Call
(386-Protection Mode) i

0. Execute



A

RM-

Based Application

(Board)

Communicate with PC (Serial RS—-232)
Low—Level UART Register Control (ARMasm)
High—Level UART Command Control (ARM-C)

Communicate with Peripheral Device in
S3C2410

Low—Level Peripheral Device Interrupt Control
(ARMasm)

High—Level Device Control (ARM-C)



Detall

RS-232
(UartCHx)

Diagram (

ARM-based Browser
(MV2410.axf)

— e

Link_list
T ———

— e

Keyboard Data
e

html_parser()
[(HTML Parser/Render)

+

Touch_Control()
(Link Controller)

GLCD

- TextOut —e-

[ARM-C)
A

+

UART

ARM-Assembly
Designed Function

Main()
{Browser Cantroller]

Uart_SendByte()
[ARM-Assembly)

Uart_Getchi)
(ARM-Assembly]

URL_String

HTML_String

Board)

LCD

ADC-STS
Input —
(ARM-C)

ADC-TS




Issue of Project (1)

o Transfer data from Python—App to MASM
AD D PCApp (Intel)

i i — vM (WOW16)
File Mediated—Access hprb it
5. Load URL = 3.Save UAL
{Pythan /O (MASNM]
Python 110) . RX_APP |
URL Data (FGRRE -
[UHLTET) {maﬁmlﬁ}
6. Save HTML = 8. Read HTML
(Pythan 10} (MASH]
— " = TX_App
HTML Data (tx.exe)
(HTML.TET)
Y {masmlé)
i
HTTP_Requet 4. Call 7. Call (mASM)
(http.exe} "
~ Juasm Ctrl_App
{Compiled Python) (ctrl.exe) [




Issue of

Project (2)

Privileged Instruction Protection In

Operating Syste

Least privileged

_ _ Most privileged
Device drivers

Device drivers

Applications



Issue of Project (2)
1

1 Use NTVDM to overcome protection of port
contraol

WOW16 (Windows On Windows) Execute tx.exe in Console
{(Virtual Machine for 16Bit App) +

WOW1E execute NTVDM.exe

v

16Bit Application (tx.exe)

tx.exe Code Segment requires
N | Privileged
IHE:,LT;U" In';:ruﬁiun NTVDM.exe o access Serial Port

i Y
* MNTVDM access Virtual Serial Port

Virtualized Serial-Port +

(Emulated BIOS table)

VxD intermediate Win32 Subsystem
¢ and Virtual Device in WOW
VxD

{(Virtual Device Driver)

J

Real Serial-Port
Real COMx

Hypervisor Mode
(Privilege Ring : -1)
Mo Security Error!




Issue of Project (3)

e
1 CPU Latency during IRQ Function Execution
Time Memory

Block
Volatile + User-Defined Function
in Main Stream
Variable Normal Ai~13
in Main Stream Register
i

Flow of Instruction

|
Normal Variable OVERWRITE!N

in IRQ Stream

v irq Directed Function
in IRQ Stream

RQ1— Back to the main stream here

IRQ2= Pending®l AtEd
a2.cYC

o (EED s (G s (00

Interrupt handling in
assembler code +— 26 —» +— 16 »/+— 26— + 16 —»

Highest




Issue of Project (4)
I e

o Touch Screen Calibratior
o Scaling Factor
o Moving Error
o Rotation Error

— T h-St e Did
— Ghared Grid Lines
' T l,..-‘-r-ﬂﬂl'l:l"
r — — = = .;.a': (S L
N I Y] = 2, 3R
hr'.:i. = _.r-f_ﬂr.- -
Wy = 8,15,
k=08
1 .




Issue of Project (4
I
o Calculation of Calibration Equation with

M at ['| X 1. Definition of Moving/Rotation Factor 2. 3-Point Calibration
X=ky xHxcos(@-A0)+AX

= Ky X R X eos8xcos(AB)+ Ky x Rxsin@xsinfA8) + AX

= Ky 1 X wcos(AB) + ky ¥ xsin(AB) + AX (1) | ________ I

| ;
=0y % X' iy 2V + AX, I w,x) . I
| = I
wx, Jx is Rotation Factor of X AX is Moving Factor of X : - :
| L
| I
Y = ky x Rxsin(@ - A0)+ AY - i
= ky ® RxsinBx cosAB) = ky o« R xcos®x sin( A8 + AY {al Three indepemdent points

= Ky Y M ens(AB) = Ky 20 X7 w0 sin(AB) + AY (2)
=y 2 X+ iy Y+ AY,
aryv, v 1S Rotation Factorof Y AY  is Moving Factor of Y

Mon-Linear Properties of 3

3. Matrix Conversion & Calculation

Xy =y x X+ Py w ¥+ A% X ol
Xy =ty % X + Py % Y+ AX Xs|=Ax ﬂ-,,‘]mul[‘l,]—ﬂxl A= "':’ Y: 1|
Ko =0ty ) X + [y o Vi + 4K _I Y TH :
Representation
¥, =y %N+ By x Vi +AY 1O Matrix oy X oy Y
By |= A 5| Xy | and | By [= A7 x| ¥y |,
Yo = oy 2 X5 4 By = Y+ AY | ax Xs {ﬁ'l' 'I';;]

¥y = ey X5+ By % Y+ AY Calculate Factor with Inversion Matrix



Issue of Project (5)

Text Output to LCD

o 1 2 3 4 56 7 8 91011
| (1] |
I 9 |

| D |

@ = 0x0000 € = 0x0401 ) = 0x0000




Result of Project

PC Application
RX.exe : Receive URL from UART and
Save(MASM)
HTTP.exe : Receive HTML from Ethernet anad
Save (PY)
TX.exe : Send HTML to UART (MASM)

ARM Application
Stack—based HTML Parser
Touch—Screen Keyboard

TX/RX Communication Module (in ARM
Assembly)



DEMO




THANK YOU!!

Reference Documents:
S3C2410X User Manual
S3C2410X Application Note
ARM Architecture Reference Manual
ARM920T Technical Reference Manual

Reference Code:
MS MASM32 Sample Code
AVR GLCD Control Sample Code
UART-Communication TASM Sample Code
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