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[25:30] Iridae is on a killing spreel -
[25:33] Sykkuno has ended Iridac's |
[25:33] caiochaveiro (Ezreal) has targeted KKillerP#R007 - (V
[25:47] Sykkuno (Pantheon) is‘en the way .f;
[25:56] Sykkuno (Pantheon) is on the way
[26:03] caiochaveiro (Ezreal): gj team £
[26:05] Benjamander (Hecarim): ya a5

e

[26:15] Benjamander (Hecarim) has targeted the Iiier 'Cfrreus};
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ing spree{! ;(Bounty: 432G

i
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Multiplayer

* | ocal Multiplayer
e Split Screen

o Serial Port

o Peer-to-Peer

» Client/Server

e Network of Servers



| ocal (Couch) Multiplayer

Magnavox Odyssee



Splitscreen

Ball Blazer Fruit Ninja



erielle Verbinaung

Game Link Cable



Peer-to-rPeer

Peer D Peer B




Client / Server

Player's Player's
Computer

Player's
Computer

Player's

SRR Computer Browser-Client

Clientprogramm



Client/Server-P2P-Hybrid

@TumSput
Connections Bookmarks Self Permissions Tools Settings Help

Client FITAGK i

4 (Y TeamSpeak JI[ Public Server -1- M a :
e Corves Rulegann ) Eﬂmsnea when a word s
ig lobbv (Channelrsmodefated] Q E B COMMUNICATION SYST thousand key -
D‘ 2
% :)evell;pers j'_j' Name: Meta Talk (257)
cve . Topic: Meta's can discuss or talk here
4 B Talk Channels “ Codec: Speex Ultra-Wideband (32 kHz)

BE REREG

-

Client

Mata Takk : Codec Quality: 10 (estmated bitrate: 7.57 K8/s)
2 German Talk -1- ; zvp,- _— :;T;o
2 German Talk -2- (Su ) urrent I -
0 & German Talk -3- Peer Subscription Status: Not subscrbed
4 @ English Talk -1 -
& Read Etiquette >>>> (Click Here)

’ @ English Talk - 2 -
@ English Talk -3 -
@ Spanish Talk -1-
@ Spanish Talk -2-

Server Client [__Srweus J |

> Detanator” connected
<12:43:35> Drake" discornected (Jeaving)
<12:48:41> Channel ™GER *Stars” created by Fabi”
<12:43:41> "Fabi" left, was moved to channel "“GER *Stars” by TeamSpeak ]i[ Publc Server «1-
<12:48:43> NewTawanTSIser 1° disconnected (MAMIMA)
<12:43:50> “deadweight™ connected -

") TeamSpeak J1[ Publc Server -1- '

AFiIeHippo.com Comected as Morater

Client



Network of Servers




Shards

Game

( |ICHLI Login Portal

/ ‘

: nnection ’ i s
Game r : Persistence
Client V erver Server

/ Shard 2

(iumc/

Chent N

‘F:nection
i
rver 2

] ‘
Persistence
Server

Server-Instanzen



Internet-Architektur

Sending Data

Application Layer
Telnet, HTTP, FTP, SMTP

Transport Layer
TCP, UDP

Network Layer
P

Physical Layer
Ethernet X .25, Token Ring

ele(] buiniaoay

Application Layer

Data

Transport Layer

Header Data
Intemet Layer o
Header Header Dala
Nelwork Access Layer
Header Header Header Data

Send Heceive

o




Netzschichten

l OSI-Layer TCPAP-Layer TCPAP-Protokolle
Application
7 | Application

——— 2 Telnet | FTP | SMTP
(TS Presentation
Sender Empfanger
HTTP ._,,__ ,,.._ HTTP Session
TCP Router Router2 TCP
IP IP P P
MAC MAC MAC MAC MAC MAC
Physical Physical Physical Physical Physical Physical il A
IP, ICMP, ARP, RARP

| I I I | I Data Link
Token Frame] ATM
Netzwerk1 Netzwerk2 Netzwerkd ! Ring Relay
I Physicad




Physische Schicht

Ethernet 10BASET, Ethernet 100BASET, Ethernet 1000BASET . .
Twisted Pair

4- oder 8 Leitungspaare

Unshielded Twisted Pair

Shielded Twisted Pair

Unshislded: Twisted:Rait Koaxialkabel

50 W fir Digitalanwendungen
75 W fir Analoganwendungen

Glasfaberkabel (Lichtwellenleiter)

P

AN, RJ45 Belegung

Pin 1 Pin 8

Pin|[Name | Beschreibung |
1 |[TX+ |[Trancieve Data+ (Weik-Orange)
|[TX-|[Trancieve Data- (Orange)

|RX+ |[Recieve Data+ (Wei-Griin)
Infc  ||Nicht verwendet (Blau)

|[nfc ||Nicht verwendet (WeiR-Blau)
|RX- ||Recieve Data- (Grun) |
|[n/c ||Nicht verwendet (WeiR -Braun) |
In/c

N

x|[Nal[wn]a]w

Nicht verwendet (Braun)




Netzzugang:
WLAN

Protokolle

IEEE 802.11 a-n

Institute of Electrical and Electronics Engineers
(IEEE)

20-300 Mbit/s




Netzzugang:

3G, 4G, UMTS, LTE
ole)

Tunes App Store
L J

.nl“ AT&T m




Application Layer
Data
% nternet rrotoco
Transport Layer
Header Data
-~
Intemet Layer
Header Header Data
.
Nelwork Access Layer | N
Header  Header - Header - Dala
Send Receive E]
10 104 0 19
- >< >
8 network bits 24 host bits '
E]@ Class B
Bits >
| 1 1 |2 |2 |2 3 172 16 12 1
0 4 3 2 6 0 4 8 1
1 Version | IHL Type of Service Total Length ' ' ,
' = e : -4 | >
2 Identification Flags | Fragmentation Offset - 16 network bits - 16 host bits :
g 3 TimetoLive Protocol Header Checksum % EJEIE]
5 :
= Source Address 3 Class C
5 Destination Address 192 168 1 6 1
6 Options Padding
data begins here ... > > >
' 24 network bits ' & host bifs

IP-Header IP-Adresse, z.B. 132.180.108.67



[P: Domain Name System (DNS)

data as of Jan 1999
SeeNetworkWizards
WAW.IW.Com

root
zone

250
top level
domain

zones

1305,147
2nd level
domain
zones

14,898,729
3rd level
domain
zones

? dth, 5th,

... level
domain
zones

43,229 594
hosts

Internet DNS Zone Architecture

Appendix B

Page2 of 2

|

|
868,016 |

wLOom. ' .om-
:

i} 77,016

f iptaot
¢ com.

CE

5,993,5516 |

Lom.

(14

=

2,490,747

'
i ] ‘
- Lom.
i 1.567,.245 i
, Acl com . :

L .

Es gibt 13 Root-Nameserver, die nach dem Schema x.root-
servers.net benannt sind. Jeder Root-Nameserver ist unter
einer IPv4-Adresse erreichbar, die meisten zusatzlich unter
einer IPvo-Adresse. Die meisten Root-Nameserver setzen
Anycast zur Lastverteilung ein, sodass die 13 Adressen von
tatsachlich mehreren hundert Servern an verschiedenen
Orten der Welt bedient werden.



Private Netze

The Internet Assigned Numbers Authority (IANA) has reserved the

tollowing three blocks of the IP address space for private internets:

10.0.0.0 - 10.255.255.255 (10/8 pretix)
172.16.00 - 172.31.255.255 (172.16/12 pretix)
192.168.0.0 - 192.168.255.255(192.168/16 prefix)

RFC 1918



Transmission Control Protocol (TCP)
User Datagram Protocol (UDP)

Aﬂﬂ"caﬂvnlare'm TCP Segment Header Format
Bit# | O T8 15|16 23| 24
Transport Layer
Header Data 0 Source Port Destination Port
P 32 Sequence Number
o il S 64 Acknowledgment Number
NetworkAccess Layer 96 |[Data Offset| Res Flags Window Size
Header Header @ Header @ Dala
128 Header and Data Checksum Urgent Pointer
Send Receive
E . 160... Options
3
o
UDP Datagram Header Format
Bit# | 0 T 15 116 23 | 24
0 Source Port Destination Port
Tr(] N SPO r'l'SCh 1C h'l' 32 Length Header and Data Checksum
.

TCP- und UDP-Header



| AN — Local Area Network

Connecting Multiple Game Gates
with a Switch or Router




NA| — Network Address lranslation

.- B

192.168.0.6 NAT
192.168. o\s‘\ 203.144.135.16
Internet
/ 192.168.0.1
\ o
-l -I

192 168 0.7 - m 192.168.0.10



Netzwerk-Kontiguration

Netzwerk konfigurieren

Allgemeine Einstellungen Zusatzliche Einstellungen

Drahtloser Modus Aus (Ethernet)
Netzwerkname (SSID)

Netzwerktyp

Drahtlose Sicherheit

IP-Einstellungen Manuell
IP-Adresse 192.168.178.23
Subnetz-Maske 255.255.255.0
Gateway 192.168.178.1

DNS-Einstellungen WERIEN
Primarer DNS-Server 192.168.178.1
Sekundarer DNS-Server 0.0.0.0

A Auswahlen B Zurtck




LAN | 7 LAN The five-layer TCP/IP model
LAN, WAN, or
point-to-point link

5. Application layer

.....

DHCP - DNS - FTP - Gopher - HTTP
- IMAP4 - IRC - NNTP - XMPP -

Router = Router

POP3 - SIP - SMTP - SNMP - SSH -
End system (1) (2) End system TELNET - RPC - RTCP - RTSP -
(X) (Y) TLS - SDP - SOAP - GTP - STUN -
NTP - (more)
Tl J TCP 4. Transport layer
il = TCP - UDP - DCCP - SCTP - RTP -
T RSVP - (more)
LIC e B | LC e LLC 3. Network/Internet layer
MAC l¢ 5 MAC & o S MAC L ] MAC IP (IPv4 - IPv8) - OSPF - IS-IS - BGP
Physicallg——piPhysical| Physical Physical| Physically—w Physical +IPsec - ARP - RARP - RIP - ICMP -

ICMPv6 -IGMP - (more)
2. Data link layer

7 TELNET FTP DNS SNMP DHCP
APP"Cat'QH 802.11 (WLAN) - 802.16 - Wi-Fi -
Prgs::;t‘zt':on /\ RIP WIMAX - ATM - DTM - Token ring -
Ethernet - FDDI - Frame Relay -
Transmission User Datagram . : : :
Transport Control Protocol Protocol GPRS - EVDO - HSPA - HDLC

PPP - PPTP - L2TP - ISDN - ARCnet
- (more)

1. Physical layer

Network Internet Protocol

Ethernet physical layer - Modems -
PLC - SONET/SDH - G.709 - Optical
fiber - Coaxial cable - Twisted pair -
(more)

ARP

Datalink . | |
Physical Ethernet This box: view talk - edit




Socket

datagram header
word 3

word 5

TELNET

port 23

TCP

protocol 6

Internet Protocol
A
address 172.16.12.2

6

172.16.12.2

23

seament heade)

Eine erfolgreiche Verbindung
bendtigt zumindest eine
Zieladresse, ein Protokoll und
eine Portnummer.

Diese Kombination wird
auch als Socket bezeichnet.



RFC 790 September 1981

Assigned Numbers

TCP-Ports

Port or Socket Numbers

Specific Assignments:

Network Standard Functions

0 15 16 31

Decimal Octal Description References -

Source Port Destination Port
1 1 0ld Telnet [ 40 ’ JBP ] Sequence Number
3 3 0ld File Transfer [27,11,24,JBP]
5 5 Remote Job Entry [6,17,JBP] Acknowledgement Number
7 7 E?ho [35,JBP] 3 TR TETSTT
9 11 Discard [32,JBP] Data Offset |[Reserved IR 1Cls|s|y] 1 Window Size
11 13 Who is on or SYSTAT [JBP] GIKIHITININ
13 15 Date and Time [JBP] Checksum Urgent Pointer
15 17 Who is up or NETSTAT [JBP]
17 21 Short Text Message [JBP] " |
19 23 Character generator or TTYTST [31,JBP] R Fadding
21 25 New File Transfer [36,JBP])
23 27 New Telnet [41,JBP] Data
25 31 SMTP [54,JBP)
27 33 NSW User System w/COMPASS FE [14,RHT)
29 35 MSG-3 ICP [29,RET] TCP-Header
31 37 MSG-3 Authentication [29,RHT)
33 41 Unassigned [JBP] 0 - ”
35 43 I0 Station Spooler [JBP]
37 45 Time Server [22,JBP) Vers IHI TOS Total Length
39 47 Unassigned [JBP]
41 51 Graphics [ 46 ,17,JBP ] Identification Flags Fragment Offset
42 22 HAG Server [ 38 r JBP ] Time TO Live Protocol Header Checksum
43 53 Whols [ JAKE) S
45 1 Message Processing Module [37,JBP] P
47 57 NI FTP [50,CJB])
49 61 RAND Network CGraphics Conference [30,M02)
51 63 Message CGenerator Control [52,DFP] Destination IP Adrress
53 65 AUTODIN II FTP [21,EC5)
55 67 ISI Graphics Language [ 3 r RB6 ] Options and Padding
57 71 MTP [45,JBP)
59 73 New MIT Host Status [SWC] Data
61-63 75-77 Unassigned [JBP]

Postel [Page 8) IP-Header



Application Layer



| .8 Telnet - waterdeep.mudsrus.com
;

sit skills sleep slots sneak
spells split stand steal story
take target tell time title
track train trip typo unalias
unlock unread value version visible
wha wear weather weddings where
whois wield wimpy withdraw wizlist
yell yell zap

196/106hp 1008/186mana 1500xp Felonius> n

iThe School Entrance

| You are walking down a brick path bordered on each side by yellow
land red flowers that look much like tulips. The platinum gates stand
ljust behind you, and a few people nod in greeting to you, for they
lknow you are new to the school. VYou can hear nervous chatter and the
isounds of water lapping against stone up ahead to your north, and the
igates are back to your south.

I[Exits: north south] [Doors: none]

| You see a pair of standard issue leggings here.
Some soft boots are on the floor.

| A scale mail jerkin is lying on the ground.

I( 2) A bloody cloak lies in a corner.

(106/100hp 100/106mana 1500xp Felonius)

Telnet, Port 23



MUCK, MUSH, MUSE, MOO

¥ Telnet moo.di.uminho.pt
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WYelcome to the oldest multilingual
online text—based environment.
Since January 7. 1994
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¥ Telnet tambda.moo.mud.org

g‘gif‘ B
Q@E Lff, *» Uelcome to LanbdaMOO?! =
B BN D D
¥ -.: “da
Bunning Version 1.8.2 of LanbdaMOO
'LEASE NOTE:

LanbhdaMOO iz a new kind of society, wvhere thousands of people voluntarily
omet together from all over the world., WVhat these people say or do may not
always be to vour liking: as vhen vigziting any international city,. it iz wise
to be careful who you associate with and what vou sav.

IThe operators of LanbdaMOO have provided the materialzs for the buildings of
his community, but are not responsible for vwhat is zaid or done in then. In
articular, you must assume responzibility if you permit minors or others to
awccess LambdaMOO through vour facilities. The statements and viewpoints
xpressed here are not necessarily those of the wizards, Pavel Curtis,

r Roger Crev, and those parties disclain any responsibility for themnm.

OTICE FOR JOURNALISTS AND RESEARCHERS:
The citizens of LanbhdaMOO request that vou ask for permission From all
lirect participants before quoting any material collected here.

s s & s G i it o 1o Bm PRIV @ Tl b eew 1 ‘or assistance either now or later, type " help’.

N rA{ melA s @nm Ao S ema a it mem el V¢ Rafse O e o b

R T e YRS B AN he lag iz low; there are 151 connected.
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Netzqualitat

Datenubertragungsrate
Verluste (Drop)
Latenz

Jitter



| atenz / Ping

Round Trip Time =~ 2 X lLatenz

Servers Historv Favorites Friends

: i |  § ) .
K o Server name Players Map Game mode Ping Min Ma ® ) r r
8 [CoCoA)] 24\7 AsiA (Test) /124 Mmoo! Free-For-All N/A o ; 2 2 I

Official Classic Server #19 [24p] - SING (Mu argonswall Last Team Standing
Official Classic Server #17 [32p] - SING (Mu /32 stoneshillvillage Last Team Standing
Official Classic Server #18 |32p] - SING (Mu /32 stoneshillvillage -"~-“' Team Standing
Barbarian Battleground 4/32 stoneshill A\i‘-‘ Objecuve
games.on.net #08 NSW Team Objective 0/32 citadel eam Objective
games.on.net #09 NSW FFA )/32 arenal ‘ree-For-All
games.on.net #06 NSW Full Rotation D/32 citadel

games.on.net #10 NSW Team DM 0/32 frigid

-IFTGG)- Private Server /32 stoneshill

 Z

P P22 P> > > P> >P>2>>D>>D>>>>>>>> D> >D

 Ubertragungszeit

z 22

Z

games.on.net #07 NSW Team Objective +fis! battlegrounds
games.on.net #17 VIC FFA /32 arenal
eXemplar TO 24/7 Q MASTERS WELCOME 0/32 battlegrounds

games.on.net #11 CI1F J/32 Mmool
games.on.net #25 NSW Team Objective 3rd ) /32 stoneshill
games.on.net #12 NSW LTS /32 Irigid
games.on.net #13 NSW Duel 2/32 arena
games.on.net #03 SA FFA / arenal
games.on.net #15 VIC Team Objective /32 darkforest
games.on.net #22 SA Team DM 0 > darkforest
games.on.net #05 SA CTF /32 mool

Z2Z2ZZ

* Warteschlange

Z Z

Z Z

o [aufzelt;
0.3 m/ns = 300 m/ ps = 300 km / ms
12.000 km bendtigen 40 ms = 80 ms RTT

222

games.on.net #04 SA Team Objective /32 stoneshill
games.on.net #23 SA LTS /32 arenal3
games.on.net #£16 VIC Team Objective +fists /32 stoneshill
games.on.net #18 VIC Team DM 32 frigid
games.on.net #19 VIC Duel /32 arena
games.on.net #20 VIC LTS frigid

Z Z

> > P> > P>>P>>>>>P>>>>P>>>>>>>P>>>>>

- A i A

Varghalla [ Full Map Rotation] [Team Bacon) /32 battlegrounds

Open server filter

Return . Connect




| ag

O ms 50 ms 117 ms 183 ms
Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar
Z=1|2=1|2=1\|2=1\|2=5|2=5)|2=5|12=5|2=9
N \ yd ' A // l
2 @ Q
<& <@ @&
o 7 o
R RO N
) ) /
_/ / S
e e e
Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar
Z=1|2=2 |2=3|2=4)|2=5|2=6|2=7|2=8|2=9 |Z=10|2=9 | Z=8
Oms 17ms 33ms 50ms 67ms 83ms 100ms117ms 133ms 150 ms 167 ms 183 ms




Time t1

v

Packet 1
Interval d1

Source

Jitter

Packet 2

Packet 3

Interval d2

IP Network

Time t2

v

Packet 1

Interval d3

Latency: t2-1t1
Jitter: a3>dl,dd < a2
Destination

ke
M'@x

Packet 2

Interval d4

Packet 3




Client-Side Prediction

This problem was historically solved in two parts. The first part was client-
side prediction of movement developed by John Carmack for QuakeWorld,
and later incorporated as part of Unreal’s networking model by Tim

Sweeney. The second part was latency compensation developed by Yahn

Bernier at Valve for Counterstrike.

http://gafferongames.com/networking-for-game-programmers/what-every-programmer-needs-to-know-about-game-networking/

Unit owner
Actual path
Send initial Send Send Send
position update update update
¢‘."
OPponent  [n B | ...ooommmmresssmsmsssssssssssssssssssss .

Predicted path

Figure 6.7 Opponent Prediction, showing actual path versus predicted path. The opponent uses
the last known unit information in computing its path. The unit owner sends updates when the
predicted location differs from the actual location by more than a given threshold

Player Movement
Opponent Prediction Path



Latenz-Kompensation
999000000099

0O ms 50 ms 117 ms 183 ms
Know | Know | Know | Know | Know | Know | Know | Know | Know
CIientA Z=1’ Z=1’ Z=1’ Z=1s Z=5’ Z=5’ Z=5, Z=5, Z=9,

Show | Show | Show | Show | Show | Show | Show | Show | Show
Z=1 | Z=1 Z=1 |2=1|2=2 | 2Z=3|2=4 | 2Z=5\|2Z=6

\ J
«\0\‘?\“’ «@\xe\ Interpolation Period < ,&@\
Se '~ Packet Period
rver , ] |

Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar | Avatar
Z=1|2=2 | Z2=3 | 2Z=4|2=5|2=6|2=7 |Z=8|2=9 (Z=10|2Z2=9 | Z=8

Oms 17ms 33ms 50ms 67ms 83ms 100ms 117 ms 133 ms 150ms 167 ms 183 ms




| ag Compensation

Let's say a player shoots at a target at client time 10.5.
The firing information is packed into a user command
and sent to the server. While the packet is on its way
through the network, the server continues to simulate the
world, and the target might have moved to a different
position. The user command arrives at server time 10.6
and the server wouldn't detect the hit, even though the
player has aimed exactly at the target. This error is
corrected by the server-side lag compensation.

https://developer.valvesoftware.com/wiki/Source_Multiplayer_Networking



Cheating

Yalk 3 . Fps 11:42:16
: (23 63) 36 03 icy mis/frame
+ Infobox
| Servername : [ =
- Mapname : mp_crash_snow
|| Playername : KN4CK3R
|| Kills : 21894
Deaths : 6840
|| KPD : 3.20
'| Headshots : 4039
HPK : 15.45 %
Killstreak : 39

]
et Eﬂ
kille =
Kardoon 'gl ,l_LJ'LI\ Ru'-,- il
hd Karabiner ¥4 Karabiner RPD

: Utagsran
: How can pmmm,qnd

:NO HE IS GAY Dﬂ
. he it get icked'soon @)
otart otin

hajor Pain

M203 L]

— e —
'-rTw—r—v

Urohnevo uHrrll- tur 50 Sekunden angefordert.

-

Call of Duty 4 1.7
Wallhack, Names




Services

* |nitialization, Running, and Shutdown

Matchmaking in StarCraft 2 e | obbies und Matchmaking

. Single-player P Statistiken
Steam Achievements

Steam Leaderboards e Achievements, Leaderboards

. .
Steam Cloud

* Cloud Storage

Stats

Controller enabled

Steam Services



Rolecoding

* Player interaction (PvP, PvE, Tausch)

Clash of Clans * Privatheit (Nickname, Profil)
e /Zugangskontrolle (Spieler, Zuschauer)
o Gruppenzugehodrigkeit (Gilden, Raids)

* Role Playing (Kostume, Sprache)

Journey



Online-Spiele
Mehrspielermodus

Deathmatch

Capture the Flag
Koop-Modus

King of the Hill
Search and Destroy
Rush

Eroberung

Last Man Standing




Asymmetrisches Spiel

Giants: Citizen Kabuto, 2000




MMORPG-Merkmale

Game Master (Server Admin)
Soziale Strukturen (Gilden, Clans, Raids)

PvE (Quests, Instanzen)

Gilden

e a—— PvP (Duelle, Arena, Battl egroun ds, War)
-2 | Interaktion (Chat, Channels, BB)
Persistenz

Mini-Games (RuneScape)

Quests

v

.f.‘?. Nl .
LAY }-.’f\) -
gy Real-Time




Dispositive Struktur

Joe Ludwig (2008) Analysis: Why Aren't There
More Console MMOs?

Platform Holders Demand a Share
Certification

No Keyboard

Long Development Times

Consoles Have a Smaller Installed Base

Duo Play

I‘\ﬂ'p//WWWi'eCheblogCOm/InCleXphp/feCh'gddgef/world'OF'WCII'CI’CIH"pldyel" hﬂ'p;//WWW.gqmqsuer.Com/php-bin/neWS_index.php?ﬁ'ory:] 8/68
controls-36-characters-simultaneously


http://www.gamasutra.com/php-bin/news_index.php?story=18768
http://www.techeblog.com/index.php/tech-gadget/world-of-warcraft-player-controls-36-characters-simultaneously

Asynchrones Spiel

The Castle Doctrine




Persistenz

Friendly missions: 0

fleet movement - Hiigara

fleets: 3 / 3 Expeditions: 0/ 1

.world [2:303:5]

[2:305:7]

# = Return

[2:303:8]

s OGame Fleet Save




