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2] Fing

YOUR CONNECTIVITY HEALTH

© Home You have warnings 1 500R5M/500R5W/501R5M
. . . . Connected via Ethernet at 100 Mbit
= Tools Your have warnings in your device configuration. Health check
code: W008. @ Your Home Network

A Notifications

SK Broadband in Ansan-si (192.168.0.0/24)

¥ Outages Seefull o Internet
Connected to SK Broadband

LY Community Updates are automatic, but you can refresh manually, too.

YOUR CURRENT NETWORK YOUR INTERNET PROVIDER
Local network « SK Broadband = ...
100 Mbit Ethernet Ansan-si, South Korea
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See all devices 6 more

= o X
© Home € Home SK Broadband in Ansan-si (192.168.0.0/24)
= Tools Devices Network Security e :

A Notifications ; All State = E PN ]
v BT TYPE  NAME DETAILS 1P CHANGED
% Community
:2: EFM Networks ipTIME A2008 EFM Networks + ipTIME A2008 2] FRouter 192.168.0.1
D. Galaxy-Noted Samsung - Galaxy Note 9 A Mobile mandroid 10 192.168.0.8 11Thu, 7:27PM
& raspberrypi Raspberry Pi @) Raspberry  Raspbian 192.168.0.18 T:55PM
El. Mobile AMPAK Technology ) Mobile  amandroid 192.168.0.32 6:53PM
L1 DESKTOP-8ANKOOG Samsung » 500R5M/500R5W/501R5M i) wrtor  WWindows10Pr0 192.168.0.102 6:53PM
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gt=H|2|otolo] 1P FAE =0l F, O3t Z0] SmarTTYE EO{A New SSH connectiong 28

gL CY.

B SmarTTY - Select a Connection - O X

Double-dlick on a connection to begin: Filter: ﬂ:l Fcom )

—" Prolific USB-to-Serial Comm Port (COM3)
“B1USB S/N: 88:442ED7D&0O&T

] Baud rate: 115200

CtSot 22 &O0| LR2™M Host Name: 1

92
1 ConnectE MEfgtLICE 7|18 MY AS < 2AWO| UH2W M= As METLHCL

= —

.168.0.18, User Name: pi, Password: raspberry & {25}

Setup new SSH connection

‘ Host Name: 192.168.0.18
User Name: pi

Connection alias:
? Authentication method

®* Password: ©@90000000
+ Setup public key authentication and don't ask for password again

Public key in Windows key store (associated with your user account):
OpenSSH key
Override default key location:

Passphrase:

Use HTTP CONNECT proxy:

Enable zlib compression (recommended for slow connections)

Transfer folders using: On-the-fly TAR File-by-file SCP (slow)

Enable keep-alive packets every: 0 seconds
+ Save this connection to connections list

Connect Cancel
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B |

& virtual Terminals — O X

This version of SmarTTY introduces a new Smart Terminal mode. When editing command lines inside
Smart Terminal tabs, SmarTTY will let you use mouse and Windows key shortcuts, show command
suggestion popups and display the list of files in the current directory in a separate docked pane.

Please select the type of a terminal to create for the new session:

* Start with a Smart Terminal

& Start with a regular Terminal

Remember the choice for all further sessions

QoM Ol HES MEiS|T J}SSIX|EH Smart TerminalO] SC H2|sh 7|50| ooz o|AS
MERSHL|CE,

B SmarTTY - 192.168.0.121 - O >

File Edit View SCP Tools Help
File List X Welcome to Smart Terminal.
17 \Filter: i pi@ls2. .0.121:~5

File name

B workRPi4.tar 890K
B bash_history 30
7] bash_logout 220
W bashrc 3523
W profile 807
B xauthority 171

& pi@192.1680.121:~ X
SCP: Mo transfers 51958 sent, 30KB received i

919 sjpio] FHL CIYERR 0/50| 53 22N olm, E¢ I 052 iz 2ot

HEO| 7t HAY|7F SR UL

—

Bt=H|2|TH0|Q| user name pi 0|22 user A & CIHEZ|Q K= /home/pi YLICE Ch

2 CIME2[0f ALt 2 CHMEZZ SOH7H| fISME $cd ~ £ YHYLICE Of2He] FH2 At
EXitel & HHMEZ|LC work LM EZZ O|F5ts FYOZ O] d50AMe O|RoM XS &
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$ cd ~/work

B SmarTTY - 192.168.0.121 - m} X

File Edit View SCP Tools Help
File List X Welcome to Smart Terminal.

1w ‘Filter: i pi@1%2.
Y pi@152.

File name

[ | gpio:intr
Ml gpio_led
Ml gpio_signal

Ml Icd1602drive
Mloled
Ml ssd1306_i2¢

[ pi@192.168.0.121:~ X
SCP: No transfers 64118 sent, 32KB received

O CIHEC[dl= o 7io| CIHEZ[Zl ALt HE0AM= gpio_button, gpio_intr, gpio_led,

gpio_signal, lcd1602driver 2| YE HES Lt
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$ sudo shutdown now
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03 VEE / Contrast

02 VCC / +5V

. |04 RS / Register Select
05 R/W / Read/Write
06 E / Enable
07 DO / Data @ (8Bit)
08 D1 / Data 1 (8Bit)
09 D2 / Data 2 (8Bit)
10 D3 / Data 3 (8Bit)
11 D4 / Data 4 (4/8Bit)
12 D5 / Data 5 (4/8Bit)
13 D6 / Data 6 (4/8Bit)
14 D7 / Data 7 (4/8Bit)

-
- ®

LCD H Hz LCD ® O|& gt=H2|obo| T Hz 2t=H2|mo| T o]
14 D7 40 GPIO21
13 D6 38 GPIO20
12 D5 35 GPIO19
11 D4 12 GPIO18
E 36 GPIO16
4 RS 37 GPIO26

o] HA 0|20 GND(Et=H|2|m0o| 39 E)Qt SV(2F=H|2|I0| 2H)E Of2fet Z0| BEYyE &
E9| GND2} 5v 2 Eof HZASLCH

e ikl



HYEEE9| LEDR} Button YH2 L34t ZE&LICEH

e ZH|2|IHo] EH Hs gt=H|2|mfo] E O|F
LED Cathode(K) 29 GPIO5
Button 31 GPIO6

582: LED2| X &1} Button pull-up ME0l= BHEA| 2t=H|2[mto[e] 3.3v(1HH E)S HZF
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$ cd ~/work/gpio_led
$ make

$ ./load.sh

$ ./a.out

flel ¥HS HASIH LED7F ZHO0l= AS &Y = UAFUCH

File Edit View SCP Tools Help

File List X pi@192.168.0.121:~/work/gpio led$

12 ‘Filter: pi@19: 68.0.121:~/work/gpio_leds

make /lib/modules/4.19.114-v71+/build M=/home, /work/gpio led modules
make[l]: Entering dir

File name

.
..tmp,version:

B a.out
gpio_led_driv
gpio_led_driv

] gpio_led_driv

|8 gpio_led_driv
gpio_led_driv 53
io_led_test
Dafad.sh pi@192.16
|8 Makefile pi@l92.16
Module.sym 0 pi@192.16
modules.ord: pi@192.16
W .gpio_led_driv 2 pi@192.16
W .gpio_led dri 2 pi@192.16
.gpio_led_dri pi@192.16

make[l]: Leaving direct 2
pi@192.168.0.121:~/wo ./loal

ERROR: could not insert module gpio_led driver.ko: File exi
pi@192.168.0.121:~/work/gpio led$ ./a.out

AL
C

® Button =2}0[H{(Polling)

$ cd ~/work/gpio_button

$ make

$ ./load.sh

$ ./a.out

et Z0| Mot T HES FEW ZZE K|z 440 10M 022 Hi = AS ol

L|ct.



B SmarTTY - 192.168.0.121

File Edit View

File List
w2 |Fi|ter:

File name

. tmp version:

pio_button_
gpio_button_
[N gpio_button_
[ gpio_button_
L]

B Makefile
Module.symv
modules.ordr

SCP  Tools

8140
3633
7164
1165
2992
5536

B .gpio_button 2

X pi

Help

make
¥ make[1]

.121:~/work/gpio_button$ make
/4.1

C /lib/module )
Entering d
ng modules,

.114-v71+/build M=/home,
ory "/home/pi/lil

stage 2.

T 1 modules
Lpavinq directory '/home/pi/linux’

p1@192.1b?.0 171'\/w011/qp10 buttons

1

el e e e

/wo gpio_buttons ./loa

./a.out

pi@l192.168.0.121:~/work/gpio buttons

pi@192.168

LCD E20|H

$ cd ~/work/lcd1602driver

~/work/gpio button$

$ make

$ ./load.sh

$ ./Ja.out

flek 0| =20l 20| 7|2t MM 27| HAIX[7} LCDO| EHEL, 88§ Z2IO| oA
EEHM S8 TR0l E=ots HAIXIE e = ASLCH

B SmarTTY - 192.168.0.121 - O X

File Edit
File List

View

w2 ‘Filter:

File name

.
-.tmp_version:

D a.out

SCP  Tools

Icd1602_test. 393

lcd1602drive
[ Icd1602drive
[ Icd1602drive
led1602drive
lcd1602drive
B Ioad.sh

B Makefile

Help
X pi@l92.1
make -

dules

i ules/4.19.114—v71+/build M=/

.121:~/work/lcdle02driver$ make

me /pi/work/lcdl driver mo
Entering directory '/home/pi/linux
modules, stage 2.

MODPOST 1 modules

make[l]:
pi@192.1
pi@192.1
pi@192.1
pi@l92.1
pi@l192.1
pi@192.1
pi@l192.1

$ cd ~/work/gpio_intr

Leaving directory '/}
work/
.121:~/work/

./load.sh
./a.out

.121:~/work/
121 work/

.121:~/work/lcdlée02drivers

Button Interrupt =2t0|H

$ make
$ ./load.sh
$ ./a.out
=2 75 Wf ook AHEEZL YHSHHM HAX|7F 28E= A2 Hod &= AU



B SmarTTY - 192.168.0.121 - O X

File Edit View SCP Tools Help

File List X piR192.168 121:~/work/gpio intr$ make
P2 |Fi|ter: make -C /1i ules/4.19.11 71+/build M=/home/pi/work/gpio intr module

File name [1]: Entering directory '/home/pi/linux'

Mll.tmp_version: _<dir Building modules, stage 2.

Boaout 8340 MODPOST 1 modules

blo Inir h 1560 cc /home/pi/work/gpio_intr/gpic_intr driver.mod.o
gplo.intr_driv 7384 LD [M] /home/pi/work/gpio intr/gpio_intr driver.ko

W gpio_intr driv 1379 #——'P———;’

[ gpio_intr dri 3376 make[l]: Leaving dir ory '/home/pi/linu

B apio intr crh 5416 pie192.1 /work/gpio_intrs ./load.sh

B gpio_intr_tes picl 1 -/work/gpio intr35 ./a.out

[N load.sh Plea -he GPIO button!

B Makefile GPIO i Pushed!

Module.symy 0 GPIO i Pushed!

modules.ord: GPTO Pushed!

] gpio_intr_dri 283 GPIO

] gpio_intr_dri 2. GPIO

gpio_intr dri 3 GPIO Switch

® Interrupt Signal =2t0|H]

Z9|: 2|9 Button Interrupt E2t0[H 2} Interrupt Signal E2I0|HE Z2 GPIO QHHEEE AtE
22 M2& E2l0|HE HX|SHr| Mo CHE E2t0lH &= M gLCh w2k, of2iel o E A

Wot7] HMo| Chgol yYS MY HLCh

Of

$ sudo rmmod gpio_intr_driver

$ cd ~/work/gpio_signal
$ make
$ ./load.sh

B SmarTTY - 192.168.0.121 - O X

File Edit View SCP Tools Help
File List X pi@l92.1 0.121:~/work/gpio signal$ sudo rmmod gpio intr driver
w2 |Fi|ter: pi@192.1 _O.121:\-/work/gpio_51gnal$ make ] ]
make -C /lib/modules/4.19.114-v71+/build M=/home/pi/work/gpic signal modu
les
. - make[l]: Entering directory '/home/pi/linux’'
Ml tmp_version: < _ Building modules, stage 2.
CELT 8500 MODPOST 1 modules
i i F: 2728

p!c:_slgna:_t ;Z;: make[l]: Leaving directory '/home/pi/linux’

gplo_signa.¢ & pi@192.1 work/gpio signal$ ./loa

%gz::_::g:::_i l:;: pi@192.1 0.121: \-/work/gpio:signallﬁ ./a.out
épic_sfénal:: 6736 dev_pid=4411
gpio_signal_t Please push the GPIO button!

B load.sh GPIO button signal

B Makefile GPIO Switch was Pushed!

B Modulesymy 0 GPIO button signal

[B modules.ord: GPIO Switch was Pushed!
GPIO button signal
GPIO Switch was Pushed!
GPIO button signal

File name
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ot Z2 2t=H|2|m0o|2| GPIO address mapO| ZLTtL|LCE,

Address Register Name Description Size
Offset

0x00 GPFSELO GPIO Function Select 0 32
0x04 GPFSEL1 GPIO Function Select 1 32
0x08 GPFSEL2 GPIO Function Select 2 32
0x0C GPFSEL3 GPIO Function Select 3 32
0x10 GPFSEL4 GPIO Function Select 4 32
0x14 GPFSELS GPIO Function Select 5 32
0x18 - Reserved -
0x1C GPSETO GPIO Pin Output Set 0 32
0x20 GPSET1 GPIO Pin Output Set 1 32
0x24 - Reserved -
0x28 GPCLRO GPIO Pin Output Clear 0 32
0x2C GPCLR1 GPIO Pin Output Clear 1 32
0x30 - Reserved -
0x34 GPLEVO GPIO Pin Level 0 32
0x38 GPLEV1 GPIO Pin Level 1 32
@80 = GPIO Pin is an input

@81 = GPIO Pin is an output

188 = GPID Pin takes alternate function @

181 = GPIO Pin takes alternate function 1

118& = GPID Pin takes alternate function 2

111 = GPIO Pin takes alternate function 3

811 = GPIO Pin takes alternate function 4

818 = GPIO Pin takes alternate function 5

oAb A9l #4 HAa3 § 7|s2 0|835t0 Zt=H|2|miolel a3 EBES A=0
ol 4 aLch (Ol €7 HlA3 Ho| e Fo| AR B of FAR) HAZ A
X2 QIshM ofafel BHES YetLict ojn] K|S HS ofaet 20| Liem, MX|7} ol
Ol= HXIE ALt

$ sudo apt install xrdp
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B SmarTTY - 192.168.0.18

File Edit View SCP Tools Help
File List

Y B 2 |Filter

File name

;.
Ml Bookshelf

Ml Desktop
Documents
Ml Downloads

Q A gA3E

* oA
HE
HEEQ: 192168018 v
A8AL Ol E: g et g

HEY M AH ZYE 2= HAIXKIZF LEFS L

(v 24 BA(O) HZMN)

H-—
Just
connecting

Session I)(org

username |pi

password [rerprtcrrte]

Cancel
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1 > HoE > HEYI S QHU > HEYI AE v O
T4~
~- Bluetooth HIEQZ HE 2 — VMware Network Adapter
L NP R e
X 9 Bluetooth Device (Personal Area ... > Mg
- VMware Network Adapter - Wi-Fi
‘-..'.’ VMnets A. Ageta
T Atgw Qualcomm Atheros QCA9377 W
~ ol — o|HH 2
L-E‘ ntime5G_ nd‘ 238 L-!‘ AEEA 22 HEYA
#~ Realtek PCle GbE Family Control.. = 88772 USB2.0 to Fast Eth...
Lok 250 /o olU 527 Q= AE & 5 U=, usB O|HU FtEE= & AHO|=2 O] &
2of HZ0| F0of ALt of2iel A'2 usB HMILES 0|85t0 B gt HE=D Ip F
25 BoELL
Host:Windows PC Target: Embedded Linux
Application
program
VMware player Embedded Linux
kernel
Linux Host fBooting
Flash Memory
192.168.1.1 192.168.1.120 192.168.1.121
Ethernet

Bridged

= HCP(Dynamic Host Configuration Protocol) MH2| 7|s& ZHX|1 RUALBE Xtz =
P FAE LIOHXATL oYl 3{E= O3 7|50 Qo] thed| 22Hez A UL et
M 0] A0l Windows®t Linux ZAE, 2t=H|2| mol9| |p F
fle] O82 olet Zo] 4FE FAE B FUCL Mt d5

Q
=H|z| ojo|E SZY & I IP 24 192.168.1.1222 ArEsiAM M&TL|CL

LS flet 20| 79 B USB O|EU FtEZ 9% HEZHN = AHWO| HAALO UAX|Ys
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b

_iptime5G_limdj 2, 388
Realtek PCle GbE Family Control...

o4 2
AgEx| gte YEYI

ASIX AXB8772 USB2.0 to Fast Eth..

U olgd =4 X
HEQY 3%
PIEY BF 38
(IS UEYI ABRL O] HFEQ AEYN HEE 3]
ZE & UEEHEMN)
EYEYY FZEH)
0|G% 2 v
TS WEQYS A8RDL B RIEW X2 OIS
SXAE = UEE 548(0)
EFG)..

= o [ C
Lot VMware2| HEZ Fd0HA HEZ O{#E7 of2f D&t 0[] use 2 7hE7h MEHO| E=
A o
= 2730] E[O{OF RLIC,
Virtual Machine Settings
Hardware Options
Device Summary Device status
[E=IMemory 268 Connected
[ FFrocessors 2 Connect at power on
[\ Hard Disk (SCST) 20 GB
CD/DVD (SATA) Auto detect Network connection
23 Network Adapter Bridged (Automatic) @ Bridged: Connected directly to the physical network
@USB Controller Present [Ireplicate physical network connection state
t}) Sound Card Auto detect
(= Printer Fresent & configure Adapters
[_Ipisplay Auto detect Automatic Brid . % E
h the host

CcC

St Ubuntul| IP

= |-
Tae

Select the host network adapter(s) you want to
automatically bridge:

[#] ASTX AX88772 USB2.0 to Fast Ethernet Adapter
[]Realtek PCIe GbE Family Controller
[ Bluetooth Device (Personal Area Netwark) #2

LAN Segments... | Advanced...

oK Cancel Help

orZfet €o| =522 HF0| =|ojof L Ct




Apply

Details Identity IPv4 IPv6 Security

1Pv4 Method () Automatic (DHCP) () Link-Local Only
© Manual I Disable

() shared to other computers

Addresses
Address Metmask Gateway

192.168.1.120 255.255.255.0 192.168.1.1|

DNS Automatic |

8.8.8.8

Separate IP addresses with commas

RA]:
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(1) ThreadE AM23IX| &1 lLto] TZ2OMO 2 PHBMAIR. F, single-process single-
A

thread &4 2 FHSIMAIR.

(2) BtEA| 2749| threadE AFESIMAIR. HHE 3 thread 2 LEDE 7{= thread 52 T+&
St0 FEstE ' 0| JtsgL
2l 520N AR Jtse o] s X THRO] sleep, OFO|AZ X EHRQ| usleep & AR E

= AELICH CHE1F 20| o|q mYE =ateLct
#include <unistd.h>

20| g YO AIZtE YHoE HWOLSYLICEL F, sleep(l)= 1, usleep()= 1 OO|3AE
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