ZE—  REZRmSBRA

2 5GHTEATT =R
- OB ERARE KR EE R E —EFS3GPPIREMNSGHIRZ/ LA free5GC -
- FHEEAMECAHE IR B LI RSGREBHRBES -

- MASGEEEEH MEMIEENSGE - FalERTRIEAESH L INEETEEF -
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e fEAOpen Source : Jamulus

o BRIl S5 M R4
« RJamulustiit 7B EEME S E S8R
- BAEGPINSIEBEZB5GEHRBEEserver
« BIB5GTEserverA 555 H 2 4t B R EE R A
o 4G vs 5G RS EAJEE 7 TECER
- NIEBFELZserverfVEERE (ping&idelay)

« #&E8clientlim £serverVizEEIL 15T (Time synchronize)

« server¥ZESclientlin VB S &= H PTG HH L G
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RIS — & L&

5GBS E
SG RS 4 »
algserver
CC SAF 4
Yreelaq 5G .
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TEAE

. . Group
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2

B S5
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2. %% [ ESERERNERREIRSIS ’
s S a THAHBEPE—SSERVINAE -

FHIE

NN 1= ping: 3 ms
Rinea 5
BUMEA 1R I RE
S e rve r #8945 :David BT RIS T R
HAVAIE:418 Rkt UI=N

EEFARILUR T ARE, REBEHER !
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7. 8B RE - X ERANEERSIEGAR:S LNSEEEAEARCHLASHERE

8. EMNBHESCLEFSIEBRIRGRIEE  TESHERLRIENLGEZTRENVEE -

a&

Group 2

0.0
-

Group 1

.0 ©.0
0 628

[Wﬂmz@ﬁg%ﬁz! ]7 a () T{ p— ]
S i

MR S5
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5G SA B4 SGCffz/ /J\ﬂ& 5G SA Eithe f&w m[
OS: Ubuntu 1 i
S EN EESGEAMA+F  OS: Ubuntu
CPU: 1
RAM:
R FHER AL free5gc OS: Ubuntu
CPU: 1
RAM:
RU =im/ RS
1 /
A RE
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5G Dongle

SIM

Mic

EIEERS Tributo 5G USB-C Dongle

#5G Danglef£AH  Micro SIM 15x12mm
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EREIn

L ERT

free5GC Z /A8 RY 5G SA R 4% -

Web Server E3 Jamulus Server -

AR A B A E R R (Web
Server) - EWEAZE RIS RIS

ARER(BNNEER) - wEET -
AR FEE S IEERSR =1 o
(Jamulus Server) - U EBEIHR — s et et a

RIESH - SREEBSEAE - ;«»*ﬂeem.‘-’&\q

Web

=B 5G dongle EERIEEH —4l Server

5G dongle

%48 5G SARFER R RIR AR LAY
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BEALREAZEESHRREE

s B FIE R Web Serveri®
Y EAZILINFERUamulus/E A
I ERARER S -

BIEZ #Web Server Z#&E5%
BT ER2EEWUE - Dl
IRERSRIERELRE - BPE8
275 SR ) B R sl R HR RV ETL SR

JamulusE2UE Z & @ 5G4
KA ZEEIEENE - EF
ﬁﬁ% %M%ADEEEH_I;E/JEEH

181320 #R B

FEIBSGHIEF X

UE2 singing audio

Web server

Jamulus server

WARE
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- BT ZETEASEGH

Left
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- GRP GRP
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Jitts
e Myself
7 .

COPYRIGHT @2021 NYGU WIRELAB, ALL RIGHTS RESERVM
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283 5G r5(1/14)

L/

1. 1¢ https://www.free5qgc.org/ &% 3

free5gc

2. BT EFfreebge - WHJIRE

free5gcE Rl 2
3. SGEA . /force_kill.sh

4. BB A ./run.sh - El&Ehfree5gc

(BRIFE LiEfreeSgcHIE LBIE R )

129+08:00 "[INFO] [NRF][Main] NRF exited

slab@free5GC-HP:~/free5gc v3.1.1/free5
sudo] password for cslab: eeSgc$ . /force_kill.sh

: no process found

: no process found

: no process found

: no process found
pcf: no process found
udm: no process found
nssf: no process found
ausf: no process found
n3iwf: no process found
free5gc-upfd: no process found
go-upf: no process found
go-gtpu: NO process found
tcpdump: NO Process found ;
Cannot find device :upigipé“
Cannot rind device BTSERL, ., o sen fite o et
l:gi_ab@f ree5GC-HP:~/F ree5gc_v3.1. 1/free5gc$ ./run.s

n ¥
Wireless Internet Research and Engineering Laboratory
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2817 5G Hr%(2/14)

L/

1. 3@ASG SAEIMEMEIR

2. I TNENEDSE

(B{F&E 5G SAEH e L)
A




E#1 5G A (3/14) OREE 5G SATE )

N

- ’ 10D _Ulo.ko: File exists

nranhaanranl pr
18] “Zf“'!’)\f:r“ ij"}.“. 1 N

ghnts/system/hing sludo ./bringup cudu phy.sh start
AN Ta =2 NPIr run system start = o
1. t)]jﬁ\l:t"’/gnbfs/syStem/mejI-’LI redis-server start successfully
netopeer2-server start successfully

7 $@ASUC|O ./bringup CUdU_th-Sh init sysrepo-plugind start successfully

run service start
CPU usage not suitable.

. running L1 ...

3. #iAsudo ./bringup_cudu_phy.sh start [seaeriit
running CU PDCP ...
running DU

4 SHEBEEROEEFREE—T connecred 1a’i1

vraiting first sTot s s

waiting first slot...

Wireless Internet Research and Engineering Laboratory
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281 5G 4415(4/14)

N

L/

1. RPOE#E#RIEAOUTAL

2. WHEHEEZRIRW MEPR

JRar
LR

installed correctly and the xmda devices were réecognized.

: ERROR: could not insert module igb uio.ko: File exists
nrgnb@nrgnb:~/anb system/bins sudo ./bringup cudu phy.sh start

run service start
running L1 ..
running CU ...

running CU PDCP ...
running DU ...

connected to L1.
waiting first slot ...
first slot ind received.

nrgnb@nrgnb: -~ /gnbfs/system/bin$ sudo ./bringup cudu p
Ik RS TR

hy.sh stop']

R A

(#R1EE 5G SAEIS L)

Wireless Internet Research and Engineering Laboratory
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% 5G 455 (5/14)

L/

1. #5G SIMK#EASG USBERZ A+

2. WEBEBIELRRS5G USBHEARA K

(RIFTE 3

# 125G USBEMR A FRYSCE EN “‘J:)




;E:—I:ﬁ SG I\‘l_-l Etﬁ(6/14) (R{ETE E$E5G USBER M FAVERCEIE A L)

N

4 Q Settings = Network
¢ . T WiFi
1. EARHSetting +
Bluetooth Cable unplugged o)
2. tJZENetwork?y
)J]:ﬁ\i et O } I E B Background USB Ethernet +

) Appearance

3 . %’F’ /% CO n n eCti n g }jjz Ij] £ Notifications e c 2

Q. search VPN =

4 L] nn IJ—:I % Iz:l: ﬂ: W E/J . Eﬂf i Applications b} Notsetup

B Privacy b}

OFF
<5 Online Accounts Mstwark Proxy o

@, Sharing
Il sound
@ Power
&) Displays
() Mouse & Touchpad
Keyboard Shortcuts

=) Printers

208



281% 5G 43 Lntﬁz(7/ 14) (BYEE 856G USBRGMEREL BB )

N

L/

1. MEREEALIRAEARIPE

2. FREIESS - W A192.168.255.1

Details Identity tPv4 1PV6 Security

IPv4 Address 192,168.225.28

Softwer= updates and other larg= downloads will oot be starfed sutomalically

5G Router - Model Name - 192.168.225.1/index.html

& @
IPvi Address fe80::c8f6:1Fe1:a2¢9:7605
Apps 4 @ 192,168.225.1-192.168.225.1
Hardware Address 46:66:46:83:CA:FO
Q  192-Google Search 192.168.225.1
a 192168l NS 192.168.225.1
9
Q 1922 Connect automatically
@ 1921 silver dollar value Make available to other users

@  APM Setting - 192.168.225.1/01_apn_settings.html iy Metered connection: has data limits or canincur charges
5]
@

MNAT Settings-192.168.225.1/08_nat_settings.html

Q, Search Goo

L




N

\

;E

1% 5G #4855 (8/14)

L/

1. EAMBER

2. BAMRIR R

(R EES5G USBER M FRVECEEE L)

@ COMPAL

Login




;E

% 5G #5%5(9/14)

N

1. ZAPN SettingsEH
2. TEAPN#EMIE Ainternet

3. #hEUpdateizif

Activities

-

(RIFE 3

9 Google Chrome

@ APN Setting

WWAN SETTINGS

NAT SETTINGS

FIRMWARE UPGRADE

ACCOUNT CONFIGURATION

FACTORY RESET

LOGOUT

> G A Notsecure | htkps;//192.168.225.1/01_apn_settings.html

APN Settings

APN

EHE5G USBER A RAVZE

ERC R E R

IJII

+—25 1404 ®

‘ internet

User Name

Password

PDP Type

IPv4 & |Pv6

31
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1 5G #AE5(10/14) e

N

1. ZNAT SettingsEH

2. FARXIP Pass-Through

3. FhEUpdateiz it

Activities

& C A Notsecure | https;//192.168.225.1/08_nat

APN SETTINGS

WWAN SETTINGS .
NAT Settings
IP Pass-Through

FIRMWARE UPGRADE

ACCOUNT CONFIGURATION .

FACTORY RESET

LOGOUT

& Google Chrome ¥

@ NAT Settings

#EiE5G USBEAR A FRYSERC R Ea L)

_settings.html

IJII

+—25 14:05 ®

WARE

t Research and Engneering Laboratory
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% 5G #dg(11/14)

N

2.

[X

el =l wan |
L5 L8 freeSgcI = ERIERK

7 BcPDUAdress

zC N2 ECRIPDUAdress

(IR1EE ZHfreebgclIE EEIERE L)

26 1354 @

¢
lab@FreeSGC-HP: ~/freeSge_vi 1.1 /freesge
(+

N] | 565 l cslabbfree SGC-HP: - /freesgc_va.1,1/freesSge
: 127.0.0.1 C_ clbgfreesccHp:
ai=%7 0.1 | GET 5 e g L
1I 39552?stesz2953?%?28%32;&22%3%:4201’eégggzrzeg%vyl/s"bsm ption-dote/ si-SOL012
)2MmNC%22%3 .0.0.1 | GET | /nudn-sdm . '
A%2235%22%7D&single- nssai=9s7B96225st%zzézfégggzggggfgzsgggﬂég g

0 |

X] Allocated UE IP address: 2Z.727.7.°
Xé Selected UPF: upfl '
HuSess] [1] [imsi-001350123456 .82] All
. 82 ocated PD
EM] In HgndtePDgSe551onEstab ishmentRequest Uskasslls co:%e ]
rotocolorContainerList: A v a— e et
515300 0xC00015b360 B anstomel. . . . - <n1aa AvcAAB1SH 30 xcHOOL5Z00

sM] Protocol configuration Options
SM1] &{[0xc09015b100 0xcheO15b160 0xc08015

5b3a0]}
! pidn't
pidn't
pidn't
pidn't
pidn't
pidn't
pidn't

(ED) 0xc00015b260 Oxc00015b240 Oxc66015b280 0xcy

tacolCantrolProtocolUL
aNAssignalli UL
workRequestedBearerfantralIndicararUL
ddressInTFTIndicatarUL

Implement
Implement
Implement
Implement
Tmplement
Implement
Implement

offuL
gthOfTwoactetsSupportIn

WithTheLengthOfTWoUcter

et-nf-type:
er-nf- type=>

dicatoruL

containe
sSUppo rtIndicad

container type

container type Qo .
container type OoSFlowDescr1
ster-nf-type:lSMF} targ

f-instances 7request

- quer Params[map[reque .
s27.3.0.{ | GET | /nnrf-dlsc/vl/n

ateSmPolicy Vs
olicy-data/ues/mﬁ 061350123

e
dSmDataGet
DataUSSUEI BERSEE™) mmude-gr AP
6000%f2T720;T | /npcf-SMPOLifyconffOL/V”
ee Has NO re-config rout® ey target="
L 3 requester-nr-t)’m’w" RLL,

rsm.poll(l'.’“ !

f.1 astance

" 14 ;2
Wireless Internet Research and Engineering Lal &
aboratory
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;EE% SG 1\\|_.|Etﬁ(12/14) (R{ETE E$E5G USBER M FAVERCEIE A L)

N

1. E1EStepb
2. EAIPVATHE

3. #EEManual

Detalls Identity IPv4 IPvé  Security

4. fEAddressesHfiIEi AStep 1198 | R e

© Manual
Shared to other computers

HIPDUAddress - LI K167 DNSHE

1% A 8.8.8.8

5. BAEApply - LUEGEERE

Wireless Internet Research and Engineering Laboratory
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e % l\‘ ll—:II:Q(:I-B/:I-ZI') (IR E#ES5G USBERHE FRYSECEEE L)

N

J

Details

1. EHEEMEHELS - E32Connect

feB0::432:dcGe:F179:bcOF

€2:01:31:19:D8:24

B Details /T E 3 IPv4 Address®E: A G

8.888

Connect automatically

wl @ A 2 PDUAddress

Metered connection: has data limits or can incur charges

2. ElTerminal® & Aifconfig - 83

cslab@freeSGC: ~

+E:ﬂ//l ﬂ:| | |E/j % :~$ ifconfig
enp0s31f6: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500

ether ec:79:49:43:13:a1 txqueuelen 1000 (Ethernet)

RX packets 0 bytes 0 (0.0 B)

RX errors © dropped © overruns @ frame O

TX packets 0 bytes 0 (0.0 B)

TX errors © dropped © overruns © carrier @ collisions 0
device interrupt 16 memory 0x5c400000-5c420000

I: 1lags=4163<UP, BROADCAST ,RUNNING ,MULTICAST> mtu 1500
inet 10 A€.0.2 netmask 255.255.0.0 broadcast 10.60.255.255

inet6 fe80::2d32:1077:d460:6c5f prefixlen 64 scopeid 0x20<link>
ether 2a:65:38:de:32:ba txqueuelen 1000 (Ethernet)
RX packets 13935 bytes 10506947 (10.5 MB)
RX errors @ dropped 0 overruns 0 frame 0
TX packets 11549 bytes 1194932 (1.1 MB)
TX errors © dropped © overruns @ carrier 0@ collisions 0

Wireless Internet Research and Engmeernng Laboratory
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N

1. fETerminal® & A : sudo ip route add default dev [BI#E 2 F E]
2. tETerminal®# A : ping 8.8.8.8

3. MRBLIRA FABERRIGER -

0

1% 5G A5 (14/14)  sapre mesc usemamsmsmnan s

REMIEESGHEI T ik e AL ISR

]

.

o
» O

O

» OO
0 0

»
& B b

:'."C 'C«’.‘ oo .Cﬂ ‘CC'

N O
(v le Mo M« e

=
=
© o™

&
D €0 CO QO ¢

Y O OO (&

Lo}
S
(e,
0 OO
o 0

wq::ll tti=56 time=41.¢

C
~ I
&
o
oo

¥
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JamulusZ3= (1/3)

N

L/

1. % A https://jamulus.io/

2. RIBZRHEEZIL(Windows * macOS - Linux)

Jamulus
p S. = ﬁ L ﬁﬁ Jamu | us= //I\ ﬁ':"-% i‘é Play music online. With friends. For free.

. ﬁ“\?Z;K“ﬂE‘Z e

. E g~ BRA/EERE

Download now for Windows, Mac, Debian/Ubuntu & other platforms.

To get the best from Jamulus, at a minimum you will need:

1. A wired internet connection (not wi-fi - see the FAQ)

2. Wired headphones (not Bluetooth or speakers - see the FAQ)

3. A reasonable audio device, sound card and/or mic=% (see this list for examples)

Wirab'ss Internet Research and Engineering Laboratory
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https://jamulus.io/

JamulusZ 3L

(2/3)

N

L/

1.

Jamulus ClientZE Z2JACKA 84817

Z 32 QjackCtl (https://qgjackctl.sourceforge.io/)

- FRAB 2T M EiBR

\ JACK Audio Connection Kit [(default)] Stopped. - QjackCtl

B Start WG

I8 Messages | (0 Session

=% Graph DA Patchbay Iq «“ B

by

X Cuit

® Setup...

@ About...



https://jackaudio.org/

JamulusZ3= (3/3)

N

L/

1.

2.

3.

4,

A EIQjackCtl - EhEEsetup
iFaudio interfacexER B CHEN
iFsample ratezk A48000

1&Frame/Periodz% %128

® Setup - QjackCtl ? X
Settings Orptions Display Misc
Freset Name: | idefanlt) e | “o Clear & Save H Delete
Farameters  Advanced
Drrver: | portandie = [nterface: | 18 =finition Audio) v| WD Dierver: | nene K

Fealtime Sample Rate: | 48000~
Frames/FPeriod:

FeriodsBaffer: |(defanlty 5

[ ] Use server synchronons mode

[ ] Werbose messages

oK

Latency:

Cancel Apply

W = ® =

Wireless Internet Research and Engineering Laboratory

40




N

Jamulusz{E (1/5)

« QjackCtl EE5c#E - A& Jamulus - OILIFEE JamulusiFE=EH

\_.,, Jamulus —

File Edit View Settings Help
a_ pht Set up your audio, connect to a server and start jamming!

Reverb

Ping

Delay

Jitter ®
Bl Mute Myself
Bl Settings
Bl Chat

Wireless Internet Research and Engineering Laboratory
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Jamulusz{E (2/5)

N

L/

|:|:\'U

/

1. MEFE=EAL FERsettings

i

2. REHEMy Profile - RERBAER

« Alias/Name R EETH
e Instrument EE

« Country B X
o Skill BERE

a__, Settings
tdv Profile Audio/Network Setup

Musician's Frofile

— L >

Advanced Setup

AliasMame |Meaow

Instrument | B Vocal

Conntry B Taiwan W
City

=kill Expert W
User Interface

skin Fancy v
Language American English {en) v
Mixer Rows =

=

Wireless Internet Research and Engineering Laboratory
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Jamulus#E1{E (3/5)

N

7 \_v Connect ? >

List | Any Genre | ™ | Filter |Filter text, or # for occupied servers | Show All Musicians

1. EFFEE - BEE T Aconnect w2

7ms Taiwan

sulumaja 8ms  Taipei, Taiwan 0/30
onedall 11 ms  Taipei, Taiwan 0/50
Jens_Fast Server 11ms 50G_LowPing_GCP, Taiwan 0/150

2. Z‘EJ:%E@lIStE_[\EETEij]D/\E/]}jE\” *Eiﬁ ~ PMDN . .31 ms  Hong Kong, Hong Kong 1/10

3 Jack (Electric Guitar)
“ongaqRecout 41 ms  Japan 0/32
v Quarantet-2 53 ms  Singapore, Singapore 2/10
= Bong- keyboard (Keyboard)

3. EiEHD—{Eserverig - % Fconnect = N1 Monitor

ezjam: Nanode 1 GB 58 ms  Linode Cloud, Singapore 0/25

SO 74ms  China 0/10

SOFTJAM 91 ms  Singapore, Singapore 0/10

. . T , N T JdHial 53 94ms  Kuala Lumpur, Malaysia 0/10

ps PI ng TI me%ﬂ%ﬂd \ E;E‘H—’,’ = $X /J \ v £ doedous Lobby 115 ms  Zcom Cloud, BKK, Thailand 8/40

= Koong (Bass Guitar)

== 3 (Listener)

&= ongreen (Bodhran)

= teerapon (Vocal)

= Dit (Keyboard)

& TJ_BKK (Electric Guitar)

= EDg” 20Ck (Listener)

&= wat (Vocal) v

Server Address |NYCU ~ |

TeTTeT esTaroT e Trgmoermy Laboratory
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JamulusiE 2 {E (4/5)

/\

1.

2.

#3serveri® - oJLIBEEIBCRINERH

o] PIE RlpingEdelaymykon - 4 4E
NERRE -

a izt Perscnal Mix at: Jens Fast Server

Reverhb .
e n

Delay  35ms @

St D | mm GRP
B HMuie Myself = MUTE
B Settings ®m SoLo

- - 1
eow
‘




Jamulus#{E (5/5)

N

1. GfIFader - BT E{THHEM ALIES
K (EHES RAEIRE SR E)

2. Disconnect - EtFdserver

3. Mute Myself - FEEC - AXEE
EARMRNES

4. Mute r BFEEENA  AXEZR
BREMNES  RENRECREAR

BHEEZFAMAS B ERFM
https://jamulus.io/wiki/Software-Manual

a Input

Reverb

B Mute Myself
B oettings
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Jamulus server (1/4)

=2 &Jamulus private server (M{Windows %)
BAZHElamulusigEUE

HWEmEAY)amulus iconiz A i

Sw
1.
2.
3.
4. AR
5.

Ot AT NS EREE

"C:\Program Files\Jamulus\Jamulus.exe"

,_u' Jamulus - AT %
—f  BE  Eut =2 54ER DERE
( ‘72
] Jamulus
BREE. ERED
BRUE: Jamulus
EEZ(): "C:\Program Files\Jamulus\Jamulus.exe"|

Wireless Internet Research and Engineering Laboratory
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Jamulus server (2/4)
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I iR"=t(cmd)

g AR BV SRV B E I _E--serversl&-s

"C:\Program Files\Jamulus\Jamulus.exe --server”

=28~ Jamulus serverfGU|

@ Jamulus Server — O X
Window Help
Client IP:Port Name litter Buffer Size Channels

Server Setup Options

[] Make My Server Public (Register My Server in the Server List)
List Anv Genre 1 - Unregistered
My Server Info

Mame
Location: City

Location: Country | Taiwan

Enable Jam Recorder ot initialised  Few Eecording
Chat Window Welcome (HTMLICSS Supportad)

Tvpe & message here, If no message i3 set, the server welcome is dizabled.

Jamulus software upgrade available

WARE
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Jamulus server (3/4)
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1. ¥Make My Server Public’z)#
2. &My Server Info

3. WMRListhEFE ~RegisteredZR I

- Name =% & Server H
« Location: City S a=P AN
. Location: Country FREBX

{%] Jamulus Server - a X
Window Help
Client IP:Port Name Jitter Buffer Size Channels

Server Setup Options

Make My Server Public (Register My Server 1n the Server List)
List |Any Genre | v | Registered
My Server Info

MName |NYCU Test Server |

Location: City |Hsinchu| |

Location: Country | Taiwan >

Enable Jam Recorder Mot 1nitialised  Mew Recording

Chat Window Welcome (HTWLAZSS Supported)

Tvpe a message here. If no message 13 set, the server welcome 15 disabled.

Jamulus software upgrade available
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Jamulus server (4/4)
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¥TB9Jamulus Client

A

=

o] DI & ZServer

ZFag ZList

ZREZ KT

w Connect ? x
List | Any Genre 1 ~ | Filter |Filter text, or # for occupied servers | Show All Musicians
Server Name Ping Tim¢ Musician Location ~

NYCU Test Server 1ms  0/10 Hsinchu, Taiwan

NYCU 6ms  0/10 Taiwan, United Kingdom

Jens_Fast Server 10ms 0/150  50G_LowPing_GCP, Taiwan

onedall 10ms  0/50 Taipei, Taiwan

sulumaja 8ms  0/30 Taipei, Taiwan

“ongaqRecout 39ms  0/32 Japan

ezjam: Nanode 1 GB 56 ms  0/25 Linode Cloud, Singapore

SOFTJAM 74ms 0/10 Singapore, Singapore

JdHiall 53 92ms 0/10 Kuala Lumpur, Malaysia

£ osados Lobby 114 ms  0/40 Z.com Cloud, BKK, Thailand
Mr.LewisJamulusS... 137 ms 0/20 Los Angeles, United States

jamulus.live 149 ms  0/50 SF, United States

JESBanjo 153 ms  0/10 Denver, United States

Geezers 168 ms 0/10 Green Valley, United States

PacificBluegrass&... 162 ms 0/10 Wancouver

CatsAWS 169 ms 0/20 Oregon, United Kingdom

v Capella 162 ms 1/10 Thosuand Oaks, CA, United ...
== Jan - Sax

bluemuse.org 168 ms 0/10 Tacoma, W4, United States

FamJam 168 ms 0/10 Oregon, United States

APUJamulus 171 ms  0/10 Azusa, United States

AU One 188 ms 0/25 Sydney, Australia

Midnight Rodeo B... 192 ms 0/10 Dallas, United States

jam.eecs.umich.edu 200ms 0/10 Ann Arbor Michigan v

Server Address |NYCU hd |
Cancel :

' '_-_.TE
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Web server (1/6)
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Web server (2/6)
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Web server (3/6)
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Web server (5/6)
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Web server (6/6)
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