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3URMHFW�%

'XH�'DWH��
'HVLJQ���SP�)UL��2FWREHU�����
&RGH���SP�0RQ��2FWREHU����

���,QWURGXFWLRQ

7KLV�SURMHFW�LV�EDVLFDOO\�D�PDLQWHQDQFH�SURMHFW��ZKHUH�\RX�DUH�DVNHG�WR�H[WHQG�WKH
XQLYHUVLW\�UHJLVWUDWLRQ�V\VWHP�WKDW�\RX�KDYH�GHYHORSHG�IRU�SURMHFW�$��$�IHZ�QHZ�UROHV�
FRQVWUDLQWV�DQG�UHTXLUHPHQWV�KDYH�EHHQ�DGGHG�WR�WKRVH�IURP�SURMHFW�$��5HPHPEHU��LQ�D
VRIWZDUH�V\VWHP�EDVHG�RQ�D�JRRG�PRGXODU�GHVLJQ��VPDOO�FKDQJHV�LQ�WKH�UHTXLUHPHQWV
VKRXOG�WULJJHU�FKDQJHV�LQ�RQO\�D�VPDOO�QXPEHU�RI�PRGXOHV��
��

���1HZ�5HTXLUHPHQWV

7KH�IROORZLQJ�DUH�WKH�QHZ�UHTXLUHPHQWV��
�� 8QLTXHQHVV�RI�WKH�,'�QXPEHUV�IRU�DOO�WKH�XVHUV�RI�WKH�V\VWHP��VWXGHQWV��JHQHUDO

VWDII�DQG�DFDGHPLF�VWDII���DV�ZHOO�DV�WKH�XQLTXHQHVV�RI�WKH�VXEMHFW�FRGHV�PXVW�EH
H[SOLFLWO\�UHSUHVHQWHG�LQ�WKH�GHVLJQ��L�H��FODVV�GLDJUDP���

�� 7KH�V\VWHP�VKRXOG�EH�DEOH�WR�UHFRUG�PDUNV�IRU�WKH�VXEMHFWV�WKDW�D�VWXGHQW�LV
HQUROOHG�LQ��$�QHZ�FRPPDQG��PDUN��LV�LQWURGXFHG�IRU�UHSRUWLQJ�WKH�PDUN�JDLQHG�E\�D
VWXGHQW�IRU�D�VXEMHFW��2EYLRXVO\��WKLV�FRPPDQG�VKRXOG�YHULI\�YDOLGLW\�RI�WKH�VXEMHFW
FRGH�DV�ZHOO�DV�HQUROPHQW�RI�WKH�VWXGHQW�LQ�WKH�VXEMHFW��,W�VKRXOG�DOVR�YDOLGDWH
PDUNV��FKHFN�IRU�EHLQJ�ZLWKLQ�UDQJH���,I�DQ\�RI�WKHVH�FRQGLWLRQV�LV�YLRODWHG��D
VHQVLEOH�HUURU�PHVVDJH�PXVW�EH�VHQW�WR�VWDQGDUG�RXWSXW��

�� 7KHUH�DUH�WZR�QHZ�FRPPDQGV��RSHQ��DQG��FORVH��WKDW�RSHQ�DQG�FORVH�VXEMHFWV�IRU
HQUROPHQW�UHVSHFWLYHO\��7KHVH�WZR�FRPPDQGV�FDQ�RQO\�EH�XVHG�E\�D�JHQHUDO�VWDII��

�� 6XEMHFWV�DUH�UXQ�DV�OHFWXUHV�DQG�WXWRULDOV��(DFK�VWXGHQW�HQUROOHG�LQ�WKH�VXEMHFW
QHHGV�WR�EH�LQ�RQH�OHFWXUH�DQG�RQH�WXWRULDO�JURXS��7KH�DFWXDO�QXPEHU�RI�WKH�OHFWXUHV
DQG�WXWRULDOV�DUH�GHSHQGLQJ�RQ�WKH�QXPEHU�RI�HQUROPHQWV�LQ�WKH�VXEMHFW��)RU�HDFK
VXEMHFW��WKHUH�LV�D�PD[LPXP�VL]H�IRU�OHFWXUH�DQG�D�PD[LPXP�VL]H�IRU�WXWRULDOV��WKDW
ZLOO�EH�XVHG�WR�PDNH�WKH�ULJKW�QXPEHU�RI�OHFWXUHV�DQG�WXWRULDO�FODVVHV�IRU�WKH�VXEMHFW
EDVHG�RQ�WKH�QXPEHU�RI�HQUROPHQWV���(DFK�OHFWXUH�DQG�WXWRULDO�FODVV�KDV�LWV�RZQ�GD\
DQG�WLPH�LQIR��7KHUH�DUH�WZR�QHZ�FRPPDQGV��OHFWXUH��DQG��WXWH��WKDW�FDQ�RQO\�EH
XVHG�E\�D�JHQHUDO�VWDII�LQ�RUGHU�WR�SXW�HQUROOHG�VWXGHQWV�LQWR�OHFWXUHV�DQG�WXWRULDOV
�DXWRPDWLFDOO\�E\�JRLQJ�WURXJK�DOO�HQUROOHG�VWXGHQWV�IRU�D�VXEMHFW��ZLWKRXW�WKH
VWXGHQWV�LQWHUYHQWLRQ���$�QHZ�OHFWXUH�RU�WXWRULDO�LV�QRW�FUHDWHG�XQOHVV�WKH�SUHYLRXV
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RQHV�DUH�IXOO��
�� �$�VWXGHQW�FDQQRW�HQURO�LQ�D�VXEMHFW�ZLWKRXW�SDVVLQJ�DOO�LWV�SUHUHTXLVLWHV��$�SDVV�IRU

D�VXEMHFW�LV�D�PDUN�JUDWHU�RI�HTXDO�WR����IRU�WKDW�VXEMHFW��
�� �$OO�XVHUV�QHHG�WR�LGHQWLI\�WKHPVHOYHV�WR�WKH�V\VWHP�XVLQJ�WKHLU�,'�QXPEHU��$�QHZ

FRPPDQG��ORJLQ��LV�XVHG�IRU�LGHQWLILFDWLRQ�SXUSRVHV��DQ\�V\QWDFWLFDOO\�FRUUHFW�,'
QXPEHU�LV�FRQVLGHUHG�DV�D�YDOLG�XVHU���,Q�IDFW��D�ORJLQ�VWDUWV�D�VHVVLRQ�DQG�WKHUH�FDQ
RQO\�EH�RQH�VHVVLRQ�UXQQLQJ�DW�DQ\�JLYHQ�SRLQW�RI�WLPH��7KXV��RQFH�D�XVHU�ORJJHG
LQWR�WKH�V\VWHP�RWKHU�XVHUV�FDQ�QRW�ORJLQ�XQWLO�WKH�FXUUHQW�XVHU�ORJV�RXW��VHH��ORJRXW�
FRPPDQG���

�� �$�QHZ�FRPPDQG��ORJRXW��LV�XVHG�WR�LQGLFDWH�WKH�HQG�RI�D�VHVVLRQ�VWDUWHG�E\�D
�ORJLQ��FRPPDQG�IRU�D�XVHU��

�� �7KH�IROORZLQJ�FRPPDQGV�DUH�LQYROYLQJ�PRUH�WKDQ�RQH�DFWRU��
(QUROOLQJ�LQWR�D�VXEMHFW�LV�LQLWLDWHG�E\�D�VWXGHQW���XVLQJ��HQURO��FRPPDQG��DQG�LW
LV�SHQGLQJ�DSSURYDO�E\�WKH�DFDGHPLF�VWDII�ZKR�LV�WHDFKLQJ�WKH�VXEMHFW��XVLQJ
WKH�QHZ�FRPPDQG��DSSURYH����
$GGLQJ�D�QHZ�VXEMHFW�LV�LQLWLDWHG�E\�DQ�DFDGHPLF�VWDII��PXVW�EH�DSSURYHG�E\
WZR�RWKHU�DFDGHPLFV��XVLQJ�WKH�QHZ�FRPPDQG���DSSURYH����

�� 7KH�QHZ�FRPPDQG��DSSURYH��LV�RQO\�XVHG�E\�DFDGHPLF�VWDII�WR�ILQDOL]H�SHQGLQJ
UHTXHVWV�IRU�DGGLQJ�QHZ�VXEMHFWV�RU�HQUROOLQJ�LQWR�D�VXEMHFW��,VVXLQJ�WKLV�FRPPDQG
ZLWK�RQO\�D�VXEMHFW�FRGH�DV�WKH�SDUDPHWHU�ZLOO�UHVXOWV�LQ�DSSURYLQJ�D�QHZ�VXEMHFW
�ZLWK�WKH�JLYHQ�FRGH���,VVXLQJ�LW�ZLWK�WZR�SDUDPHWHUV��D�VXEMHFW�FRGH�DQG�D�VWXGHQW
,'��ZLOO�UHVXOWV�LQ�DSSURYLQJ�D�QHZ�HQUROPHQW��

��� �7KHUH�LV�D�QHZ�FRPPDQG�FDOOHG��SHQGLQJ��WKDW�LV�RQO\�DFFHVVLEOH�E\�VWDII��DFDGHPLF
RU�JHQHUDO���:LWKRXW�DQ\�SDUDPHWHU��WKLV�FRPPDQG�OLVWV�DOO�WKH�SHQGLQJ�UHTXHVWV�IRU
DGGLQJ�QHZ�VXEMHFWV�WR�WKH�V\VWHP��+DYLQJ�D�VXEMHFW�FRGH�DV�D�SDUDPHWHU��LW�OLVWV�DOO
WKH�SHQGLQJ�HQUROPHQW�UHTXHVWV�IRU�WKH�JLYHQ�VXEMHFW�FRGH��

��� $Q�DFDGHPLF�VWDII�PD\�DOVR�EH�HQUROOHG�DV�D�SDUW�WLPH�VWXGHQW��3DUW�WLPH�VWXGHQWV
FDQ�WDNH�XS�WR�KDOI�WKH�QXPEHU�RI�VXEMHFWV�WKDW�FDQ�EH�WDNHQ�E\�WKH�IXOO�WLPH
VWXGHQWV��

6RRQ��D�VXPPDU\�RI�DOO�WKH�QHZ�FRPPDQGV��LQFOXGLQJ�WKH�IRUPDW�IRU�WKH�LQSXW�ILOH��DQG
WKHLU�DFFHVVLELOLW\�WR�XVHUV�ZLOO�EH�JLYHQ�RQ�WKH�VXEMHFW�ZHE�SDJH��7KLV�GHOD\�VKRXOG�QRW
KLQGHU�\RXU�DELOLW\�WR�VWDUW�GHVLJQLQJ�LPPHGLDWHO\��
��

���'HOLYHUDEOHV

7KH�ILQDO�GHOLYHUDEOHV�DUH��
�� 'HVLJQ�RI�WKH�V\VWHP��'XH�2FW�����WKDW�LQFOXGHV��

$�XVH�FDVH�GLDJUDP��
&ROODERUDWLRQ�DQG�VHTXHQFH�GLDJUDPV��IRU�HDFK�XVH�FDVH���
&ODVV�GLDJUDPV��ERWK�KLJK�OHYHO�DQG�GHWDLOHG���
'HVLJQ�GHFLVLRQ�DQG�DVVXPSWLRQV�VKRXOG�DOVR�EH�VXEPLWWHG��

�� :HOO�GRFXPHQWHG�ZRUNLQJ�FRGH�WKDW�LPSOHPHQWV�WKH�GHVLJQ��'XH�2FW������
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��

���6XEPLVVLRQ

+DUGFRS\�'HVLJQ�
��

��

<RXU�GHVLJQ�VKRXOG�EH�VXEPLWWHG�LQ�KDUGFRS\�IRUP�WR�WKH�VXEPLVVLRQ�ER[�LQ�WKH
EDVHPHQW�RI�6((&6��WKH�VDPH�DV�IRU�SURMHFW�$���

$OVR��\RX�VKRXOG�ILOO�RXW�DQG�DWWDFK��WR�WKH�IURQW�RI�\RXU�GHVLJQ�GRF��D�FRYHU�VKHHW
�WKDW�\RX�ZLOO�VRRQ�EH�DEOH�WR�GRZQORDG�IURP�WKH�����ZHE�SDJH���6XEPLVVLRQV
ZLWKRXW�FRYHU�VKHHWV�ZLOO�QRW�EH�PDUNHG��
��
��
,PSOHPHQWDWLRQ�
��

��

<RXU�LPSOHPHQWDWLRQ�VKRXOG�EH�VXEPLWWHG�XVLQJ�WKH�VXEPLW�FRPPDQG��

submit 254 B *.java �

�WKLV�DVVXPHV�\RX�DUH�VXEPLWWLQJ�IURP�D�GLUHFWRU\�ZLWK�DOO�\RXU�-DYD�VRXUFH�ILOHV�LQ
LW���

$QG�GR�QRW�IRUJHW�WR�YHULI\��

verify 254 B �

/DWH�VXEPLVVLRQV�VKRXOG�EH�VHQW�WR�B.late XVLQJ�WKH�DERYH�FRPPDQGV��/DWH
VXEPLVVLRQV�ZLOO�EH�SHQDOLVHG�DW���PDUN�SHU�GD\�ODWH��

3OHDVH�QRWH�WKDW�ZKLOH�ZH�ZLOO�SURYLGH�VDPSOH�WHVW�FDVHV��\RXU�VXEPLVVLRQ�ZLOO
XQGHUJR�RWKHU�LQYLVLEOH�WHVWV�DQG�WKH�WHVWV�\RX�VHH��PD\�ZHOO�EH�QRW�WKH�RQHV�ZH
XVH�IRU�DVVHVVPHQW��<RX�VKRXOG�QRW�YLHZ�VXEPLW�DV�D�WRRO�IRU�WHVWLQJ�WKH�FRUUHFWQHVV
RI�\RXU�VROXWLRQ�����WHVWLQJ�LV�\RXU�MRE��QRW�RXUV��

$V�ZDV�WKH�FDVH�ZLWK�SURMHFW�$��ZH�VKRXOG�EH�DEOH�WR�UXQ�\RXU�SURMHFW�YLD�WKH
FRPPDQG��
java URS [input file] �
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���$VVHVVPHQW

3URMHFW�%�ZLOO�EH�PDUNHG�RXW�RI�����KRZHYHU�WKH�HPSKDVLV�KDV�QRZ�EHHQ�VKLIWHG
PRUH�WRZDUGV�GHVLJQ�IRU�WKLV�SURMHFW��
�� 'HVLJQ�'RFXPHQW�����PDUNV��

<RX�VKRXOG�UHYLHZ�DOO�WKH�OHFWXUH�VOLGHV�WKDW�KDYH�VKRZQ�H[DPSOHV�RI�WKH
GLDJUDPV�ZH�KDYH�DVNHG�IRU��7KLV�LV�ZKDW�ZH�DUH�DIWHU��6RRQ�VRPH�VDPSOH
GHVLJQV�IURP�SURMHFW�$�ZLOO�EH�SRVWHG�RQ�WKH�����ZHE�SDJH�WR�VKRZ�\RX�VRPH
H[DPSOHV�RI�JRRG��DQG�EDG��GHVLJQ�IRU�SURMHFW�$��

�� ,PSOHPHQWDWLRQ��DQG�&RUUHFWQHVV�����PDUNV��
7KH�XVXDO�FULWHULD�ZLOO�EH�XVHG�WR�MXGJH�WKLV��7KH�PRVW�LPSRUWDQW�FULWHULD�LV�WKDW
\RXU�LPSOHPHQWDWLRQ�REYLRXVO\�PDSV�WR�\RXU�GHVLJQ�DQG�WKDW�WKH�VROXWLRQ�LV
FRUUHFW��'RFXPHQWDWLRQ�DQG�6W\OH�ZLOO�DOVR�EH�FRQVLGHUHG�

<RX�VKRXOG�WDNH�WKHVH�ZHLJKWLQJV�WR�LQGLFDWH�WKDW�ZH�DUH�PXFK�PRUH�LQWHUHVWHG�LQ
\RXU�GHVLJQ�DQG�VR�\RX�VKRXOG�VSHQG�FRQVLGHUDEOH�WLPH�GHYHORSLQJ�LW��,W�ZRXOG�EH
DGYLVDEOH�WR�QRW�VWDUW�FRGLQJ�XQWLO�\RX�KDYH�WKRURXJKO\�FRQVLGHUHG�DQG�GUDZQ�XS
\RXU�GLDJUDPV��<RX�ZLOO�EH�VXEPLWWLQJ�\RXU�GHVLJQ�HDUO\�VR�FKDQJLQJ�\RXU�GHVLJQ
RQFH�\RX�VWDUW�LPSOHPHQWLQJ�LW�ZLOO�EH�GLIILFXOW��

���4XHVWLRQV�DQG�&RPPHQWV

$V�ZLWK�SURMHFW�$��\RX�VKRXOG�PDNH�D�KDELW�RI�FKHFNLQJ�FV�����QHZVJURXS��$OVR�
WKH�VXEMHFW�ZHESDJH�ZLOO�IHDWXUH�KLJKOLJKWV�DQG�)$4
V�IURP�QHZVJURXS�SRVWLQJV��,I
WKH�TXHVWLRQ�LV�RI�YDOXH�WR�DW�OHDVW�RQH�RWKHU�SHUVRQ�WKHQ�\RX�VKRXOG�PDLO�LW�WR
FV������4XHVWLRQV�ZLOO�EH�DQVZHUHG�DV�TXLFNO\�DV�SRVVLEOH�EXW�\RXU�SDWLHQFH�LV
PXFK�DSSUHFLDWHG�LI�VRPH�GHOD\�RFFXUV��

*RRG�OXFN��
�
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