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❚ 0XOWLSOH�5HVRXUFHV
❚ $�GLVWULEXWHG�JDPH�
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8VHUV�W\SHV

❚ 8VHUV�DGDSW
❚ 7XUQ�RQ�DQG�RII��JHRPHWULF�ORDGV�
❚ +RUL]RQWDO�XVHUV�KDYH�WZLFH�ZRUWK�RI�YHUWLFDO
XVHUV
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0DUNLQJ�	�8WLOLVDWLRQ



/RVW�SDFNHWV



7KURXJSXW�YV�



��QRGH�VXPPDU\

❚ 9HU\�ORZ�ORVV��GHVSLWH�VPDOO�EXIIHUV
❚ 8VHUV�ZKR�SD\�PRUH�JHW�PRUH�



$�IUDPHZRUN�IRU�FRQJHVWLRQ
SULFLQJ

❚ 8QGHUO\LQJ�PRGHO�YHU\�VLPSOH
❙ 1HWZRUN�VHQGV�FRQJHVWLRQ�SULFLQJ�VLJQDOV�WR�XVHUV
❙ 8VHUV�FDQ�UHDFW�DV�WKH\�ZLVK

❚ ,V�WKLV�D�ULFK�HQRXJK�IUDPHZRUN"
❙ 7HVWHG�ZLWK�VLPSOH�PRGHOV��DQG�YLD�D�FRQVWUDLQHG
-DYD�FRPSHWLWLRQ

❙ %XW�WHVW�LQ�D�GLVWULEXWHG�JDPH�VHWWLQJ"



'LVWULEXWHG�PXOWL�SOD\HU�JDPH

Internet

MSR
Cambridge



3URWRFRO�VWUXFWXUHV

User’s Algorithm

Interface / Stub

Game Protocol

TCP

TCP

C++ /J++

ASCII basedTelnet

Network
/Game



,QIRUPDWLRQ�IORZ

User Game / controller

Request

Ack
Destination

Start & type of game

virtual pckt

ack,mark,time

virtual pckt

ack,mark,time

End of game



3URWRFRO

Notes:
•All single word (32bit) unsigned,
•pkt size integer
•marks integer 
•Time=sec.µsec
•Token generated by user
•Corrupted/lost token=packet drop

User
<destination><token><pkt size>

<token><marks>

=pckt

=ACK “Network”

<time>



([DPSOH�2EMHFWLYHV

$VVXPHV�QRWLILHG�FRVW�SHU�PDUN
❚ 0D[LPLVH��DYH��WKUXSXW���DYH��FRVW�
❚ 0D[�'LVFRXQWHG�∑�WKUXSXW���FRVW�
❚ )RU�JLYHQ�XWLOLW\�IXQFWLRQ��PD[�∑�XWLOLW\���FRVW�
❚ 7UDQVIHU�DQ�DPRXQW�RI�GDWD�)�ILOH��DW�PLQ�FRVW
❚ 7UDQVIHU�)�LQ�VHW�WLPH�7�DW�PLQ�FRVW
❚ 7UDQVIHU�)�DV�TXLFNO\�DV�SRVVLEOH�DW�PLQ�FRVW
❚ *LYHQ�IL[HG�EXGJHW��PD[LPLVH�WUDQVIHU



,WHUDWLYH�$SSURDFK

❚ 1HZ�8VHU�SOD\V�RQ�WHVW�KDUQHVV
❚ 3OD\V�DJDLQVW�FRQWUROOHG�ORDG

� �HJ�DJDLQVW�FRSLHV�RI�VLQJOH�JDPH�RU�DJDLQVW�VDPSOH�IURP
UDQGRP�SRSXODWLRQ�

❚ 3OD\V�DJDLQVW�RWKHU�XVHUV�HDFK�ZLWK�VDPH
REMHFWLYH

❚ 3OD\V�DJDLQVW�RWKHUV�ZLWK�PXOWLSOH�REMHFWLYHV



'LVFLSOLQHV

❚ &RPSXWHU�VFLHQFH
❚ &RQWURO�7KHRU\
❚ *DPH�7KHRU\���HFRQRPHWULFV
❚ 6WRFKDVWLF�'HFLVLRQ�7KHRU\
❚ 2SWLPLVDWLRQ���'\QDPLF�3URJUDPPLQJ



7KH�IXWXUH����

❚ $�ULFK�FODVV�RI�GLIIHUHQWLDWHG�VHUYLFHV�FDQ�EH
FRQVWUXFWHG�IURP�WKH�VLPSOHVW�RI�IUDPHZRUNV

❚ &RQWURO�VKDUHG�EHWZHHQ�WKH�XVHU�DQG�WKH
QHWZRUN

❚ β�YHUVLRQ�RI�VRIWZDUH�H[LVWV��ZLOO�EH�DYDLODEOH
❚ 7R�VHH�LI�LW�ZRUNV«�FRPH�DQG�SOD\�WKH�JDPH�


