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� � ��������� 6<67(0�$1$/<6,6�
�
�����*HQHUDO�'HVFULSWLRQ��
 

7KH�FRRUGLQDWRU��RI�DQ�LQVWLWXWLRQ��LV�UHTXLUHG�WR�SUHSDUH�D�5RXWLQH�RI�WKH�UHJXODU�
FODVVHV�WKDW�DUH�KHOG�LQ�WKH�LQVWLWXWH��7KLV�UHTXLUHV�GHVLJQLQJ�VRPH�SUHOLPLQDU\�
FKDUWV��NQRZLQJ�LQVWLWXWH�VSHFLILF�FRQGLWLRQV��([��DUH�QR��RI��SHULRGV�RQ�D�GD\��QR��
RI�ZRUNLQJ�GD\V�RQ�D�ZHHN�HWF���DV�ZHOO�DV�FRQVLGHUDWLRQ�JLYHQ�WR�H[WHUQDO�LVVXHV�
VXFK�DV�VXEMHFWV�WDXJKW�E\�WKH�GLII��LQVWUXFWRUV��DQG�WKHLU�LQGLYLGXDO�VWDWXV�YLV�j�
YLV�WKHLU�GHVLJQDWLRQ��7KH�SURMHFW�PXVW�WKHUHIRUH�FRQVLGHU�ERWK�WKH�VWUDWHJLF�DQG�
H[WHUQDO�LVVXHV�FHQWHUHG�DURXQG�EXLOGLQJ�DQG�PDQDJLQJ�WKH�5RXWLQH��7KH�5RXWLQH�
WKXV�FUHDWHG�E\�WKH�FRRUGLQDWRU�PXVW�PHHW�D�QXPEHU�RI�REMHFWLYHV�RU�FRQVWUDLQWV�
WKDW�DUH�IRUFHG�RQ�LW�E\�LQWHUQDO�DQG�H[WHUQDO�LVVXHV��7KH�PRVW�LPSRUWDQW�RI�WKHVH�
LV�WR�PDLQWDLQ�D�5RXWLQH�WKDW�FDWHUV�WR�WKH�QHHG�RI�LQGLYLGXDO�LQVWUXFWRUV��,WV�JRDO�
LV�WR�GHOLYHU�D�5RXWLQH�WKDW�LV�ERWK�RSWLPL]HG�DQG�IHDVLEOH��7R�DFKLHYH�WKLV�JRDO��LW�
LV�PDQGDWRU\�WR�PDLQWDLQ�DGHTXDWH�GHFLVLRQ�V\VWHPV�DW�HDFK�VWHS�DQG�WR�SURSHUO\�
VFKHGXOH�WKH�5RXWLQH��
�
�����'HILQLQJ�WKH�SUREOHP���
�
7KH�RYHUULGLQJ�JRDO�KHUH�LV�WR�HQVXUH�WKDW�WKH�5RXWLQH�LV�ERWK�IHDVLEOH�DQG�
RSWLPL]HG�VXFK�WKDW�WKH�YDULRXV�FRQVWUDLQWV�DUH�PHW��7KH�XVHU�UHTXLUHPHQW�PD\�
EH�VWDWHG�H[SOLFLWO\��JLYHQ�D�QXPEHU�RI�VXEMHFWV��VHW�RI�LQVWLWXWLRQ�VSHFLILF�
LQIRUPDWLRQ��WHDFKHU�FRQVWUDLQWV�HWF��WKH�V\VWHP�PXVW�EH�DEOH�WR�JHQHUDWH�D�
5RXWLQH��
�
$�WRWDO�RI�6�VXEMHFWV�PXVW�EH�GLVWULEXWHG�DPRQJVW�1�SHULRGV�LQ�D�WLPH�IUDPH�
VDWLVI\LQJ�WKH�IROORZLQJ�FRQGLWLRQ��
�
7RWDO�RI�1�SHULRGV� �3�SHULRGV�GD\��'�GD\V�ZHHN��
�
)URP�WKH�DERYH�LQHTXDOLW\�WKH�IROORZLQJ�FRQGLWLRQV�PD\�EH�GHULYHG��
�

• 3�6�L�H���QXPEHU�RI�SHULRGV�RQ�D�GD\�LV�OHVV�WKDQ�QXPEHU�RI�VXEMHFWV�� �
$OORFDWH�RQH�VXEMHFW��SHULRG��GD\�DQG�VRPH�RWKHU�VXEMHFWV� �

• 3 6�L�H���QXPEHU�RI�SHULRGV�RQ�D�GD\�LV�HTXDO�WR�QXPEHU�RI�VXEMHFWV �
$�VLPSOH�VROXWLRQ�ZKHUH�RQH�VXEMHFW��GD\�LV�DOORFDWHG��

• 3!6�L�H���QXPEHU�RI�SHULRGV�RQ�D�GD\�LV�JUHDWHU�WKDQ�QXPEHU�RI�VXEMHFWV �
$�JHQHUDOO\�LPSRVVLEOH�FDVH��+RZHYHU�LW�PD\�EH�DGMXVWDEOH�DV�SHU�
PDQDJHPHQW�GHFLVLRQ��

                                                 
1DQ�RIILFLDO�RI�WKH�LQVWLWXWLRQ�JLYHQ�WKH�WDVN�IRU�FUHDWLRQ�DQG�PDQDJLQJ�D�5RXWLQH  
2
 FROOHJH���VFKRRO�RU�XQLYHUVLW\�ZKHUH�UHJXODU�FODVVHV�DUH�KHOG�WR�LQVWUXFW�VWXGHQWV� 

3WHDFKHU��SURIHVVRU�RU�DQ\�SHUVRQ�ZKR�WDNHV�UHJXODU�FODVVHV�LQ�WKH�LQVWLWXWH�  
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�
�����3RLQWV�7R�3RQGHU�373���

1R�FODVV�FODVK�RI�
���VDPH��WHDFKHU��

���3ULRULW\�EDVHG�7ULDQJOH�GHSLFWLQJ�WKH�GLII��3ULRULWLHV�RI�WKH�V\VWHP�FRQVWUDLQWV�
�

�
'LVWULEXWLQJ�WKH�VXEMHFWV�DPRQJVW�GLIIHUHQW�SHULRGV�PXVW�EH�GRQH�LQ�DFFRUGDQFH�
WR�DOO�VRPH�RI�WKH�EHORZ�PHQWLRQHG�SRLQWV� �
�

���1R�FODVV�FODVK�RI�VDPH�WHDFKHU��
�
$�SDUWLFXODU�WHDFKHU�FDQQRW�EH�DOORFDWHG�DW�WKH�VDPH�WLPH��VDPH�SHULRG��VDPH�
GD\��WR�WDNH�FODVVHV�WR�WZR�RU�PRUH�GLIIHUHQW�FODVVHV��7KLV�LV�QRW�D�IHDVLEOH�
FRQGLWLRQ��
�
��� 1R�WHDFKHU�FODVK�RI�VDPH�FODVV��
�
,Q�D�SDUWLFXODU�FODVV��WZR�RU�PRUH�WHDFKHUV�FDQQRW�WDNH�WKH�VDPH�FODVV��
�

  

No teacher clash 

of same class 

Total no. of subjects in class = 

Total no. of subjects per teacher 

Work-Load of Teacher in 

accordance to Status & Designation 

Sequences of Classes of Teacher 

Personal Preferences 
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7KH�DERYH�WZR�FRQGLWLRQV�DUH�RI�WKH�3LJHRQ�+ROH�3ULQFLSOH�3+3��IRU�
&%6�FRPSXWHU�EDVHG�VXJJHVWLRQ���

�
��� 7RWDO�QXPEHU�RI�VXEMHFWV�IRU�DOO�\HDUV�FODVVHV��DQG�GHSDUWPHQWV� �WRWDO�

QXPEHU�RI�VXEMHFWV�DOORFDWHG�WR�GLIIHUHQW�WHDFKHUV� �
�
0DWKHPDWLFDOO\��
�
�1�0� ��������;�5�
���<L'M� ���6S7T������� ��� L� 1�QXPEHU�RI�\HDUV�FODVVHV��
�L���M� ������S�T�� � ��� M� 0�QXPEHU�RI�GHSDUWPHQWV�VHFWLRQV��

� � � � � ��� S� ;�QXPEHU�RI�VXEMHFWV��
� � � � � ��� T� 5�QXPEHU�RI�LQVWUXFWRUV��
�

��� 7KH�ZRUN�ORDG�RI�HYHU\�WHDFKHU�PXVW�EH�LQ�DFFRUGDQFH�WR�WKHLU�UHVSHFWLYH�
VWDWXV�DQG�GHVLJQDWLRQ��

�
)RU�HYHU\�WHDFKHU�WKHUH�LV�D�VWDWXV�DQG�GHVLJQDWLRQ�DOORFDWLRQ��$FFRUGLQJO\��
WKH�WHDFKHU�KDV�WR�WDNH�$�QXPEHU�RI�PD[LPXP�FODVVHV�LQ�D�ZHHN��7KH�
IROORZLQJ�WDEOH�ZRXOG�H[HPSOLI\�LW��
�
�
6WDWXV������������������������������'HVLJQDWLRQ����������������������������0D[LPXP�QR��RI�FODVVHV ��

9LVLWLQJ��������������������������3URIHVVRU������������������������������������������������������� �
3HUPDQHQW���������������������$FDGHPLF�&RRUGLQDWRU�������������������������������� �
3DUW�7LPH����������������������$VVLVWDQW�7HDFKHU����������������������������������������� �
9LVLWLQJ��������������������������/HFWXUHU��������������������������������������������������������� �
3HUPDQHQW���������������������+HDG�RI�'HSDUWPHQW��������������������������������� ���

�
+RZHYHU��LQ�GRLQJ�VR�LI�FRQGLWLRQ�����LV�DOWHUHG�WKHQ�IRU�WKDW�SDUWLFXODU���
WHDFKHU��RU�JURXS�RI�WHDFKHUV��WKLV�SULRULW\�KDV�WR�EH�FKDQJHG� � �

�
��� 6HTXHQFH�RI�FODVVHV�RI�D�7HDFKHU�
�
7KHUH�PD\�EH�D�VLWXDWLRQ�ZKHUH�D�WHDFKHU�ZKR�FRPHV���GD\V���ZHHN�LV�
DOORFDWHG�LQ�VXFK�D�PDQQHU�WKDW�DOO�KLV�DOORFDWLRQ�IDOOV�RQ�WKH�ILUVW�WZR�GD\V�RI�
WKH�ZHHN�LWVHOI��
7KH�IROORZLQJ�WDEOH�VKRZV�D�URXWLQH�RI�D�WHDFKHU�ZKRVH�VXEMHFW�DOORFDWLRQ�LV�
IHDVLEOH�EXW�QRW�SUDFWLFDO���
�

                                                 
4
 The different status depends on the Management 

5
 The designation are to be inserted by the Management 

6
 This is just an example(User-defined) 
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�
�
'D\��������3HULRG���������3���������3���������3�������� �3���������3���������3���������3���������3������ �
0RQ�������������$��������������$�����������%����������%���������$����������&���������� ������������'����������(�
7XH��������������$��������������$�����������'���������&����������&����������(���������� ������������$����������&�
:HG������������������������������������������������������������������������������������������������������������������������
7KXV��������������������������������������������������������������������������������������������������������������������������
)UL����������������������������������������������������������������������������������������������������������������������������
6DW�����������������������������������������������������������������������������������������������������������������������������
�

D�� 0D[LPXP�KRZ�PDQ\�FODVVHV�RQ�D�GD\�E\�D�WHDFKHU�WHDFKLQJ�WKH�
VDPH�VXEMHFW�

�
,Q�WKH�DERYH�WDEOH�VXEMHFW�$�LV�EHLQJ�WDXJKW���WLPHV�RQ�WKH�VDPH�GD\��
+HQFH�WKLV�LV�QRW�WKH�EHVW�VROXWLRQ��$�EHWWHU�VROXWLRQ�LV�WR�EH�IRXQG�RXW� �
�
E�� 0D[LPXP�KRZ�PDQ\�UXQV�RI�D�VHTXHQFH�SHU�WHDFKHU�
�
$�VXEMHFW�WKDW�LV�EHLQJ�WDXJKW�FRQWLQXRXVO\�IRU�PRUH�WKDQ���SHULRG�LV�
WHUPHG�DV�D�5XQ��+HQFH�WKH�PDQDJHPHQW�PXVW�GHFLGH�RQ�KRZ�PDQ\�
UXQV�WR�NHHS�IRU�D�WHDFKHU�RU�GRHV�QRW�NHHS�DW�DOO� �
�
F�� +RZ�PDQ\�FODVVHV�LQ�D�5XQ"�
�
7KH�PDQDJHPHQW�PXVW�GHFLGH�RQ�KRZ�PDQ\�FODVVHV�ZRXOG�FRPSULVH�D�
UXQ��H[�������DQG�VR�RQ��

�
��� 3HUVRQDO�3UHIHUHQFHV��

�
D�� 6XEMHFW�3UHIHUHQFH��
�
E�� 5HVHUYDWLRQ�3UHIHUHQFH��

�
�

�����$�'HWDLOHG�/RRN���
�
:KHQ�RQH�ORRNV�DW�WKH�ZKROH�V\VWHP�RQH�FDQ�VHH�D�QXPEHU�RI�DFWLYLWLHV�WKDW�FDQ�
EH�UHODWHG�WR�WKH�JRDO���DV�ZHOO�DV�WKRVH�WKDW�DUH�QRW�GLUHFWO\�UHODWHG��7KRVH�WKDW�DUH�
GLUHFWO\�UHODWHG�LQFOXGH��
�

• $OORFDWLRQ�RI�VXEMHFWV�WKDW�DUH�WR�LQVWUXFWHG�E\�WKH�GLII��LQVWUXFWRUV��DQG �
• $UUDQJHPHQW�RI�FODVVHV�YLV�j�YLV�WHDFKHUV�DV�SHU�5RXWLQH�VSHFLILFDWLRQV� �
�
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$FWLYLWLHV�QRW�GLUHFWO\�UHODWHG�WR�WKH�JRDO�PD\�LQFOXGH� �
�

• ,QVHUWLRQ�DQG�PRGLILFDWLRQ�RI�,QVWUXFWRU�,QIRUPDWLRQ� �
• ,QVHUWLRQ�DQG�PRGLILFDWLRQ�RI�5RXWLQH�VSHFLILFDWLRQ��DQG �
• ,QVHUWLRQ�DQG�PRGLILFDWLRQ�RI�GLIIHUHQW�VXEMHFWV�WKDW�DUH�WDXJKW� �
�

,Q�DGGLWLRQ�WR�WKH�GLII��DFWLYLWLHV�WKDW�ZRXOG�EH�GLUHFWO\�UHODWHG�WR�WKH�JRDO��WKH�
LQIRUPDWLRQ�RU�GDWD�WKDW�LV�DOVR�GLUHFWO\�LQYROYHG�DUH� �
�

• 6SHFLILFDWLRQ�RI�LQVWLWXWLRQ�WLPLQJV��7KLV�PD\�LQFOXGH�QXPEHU�RI�ZRUNLQJ�
GD\V�LQ�ZHHN��QXPEHU�RI�SHULRGV��GXUDWLRQ�RI�HDFK�SHULRG�HWF ���

• $YDLODELOLW\�FRQVWUDLQWV�RI�GLIIHUHQW�LQVWUXFWRUV� �
• 7KH�GLII��VXEMHFWV�WDXJKW�E\�WKH�LQVWUXFWRUV��DQG �
• 'HVLJQDWLRQ�DQG�VWDWXV�RI�WKH�LQVWUXFWRUV� �

�
�����)HDVLELOLW\�$QDO\VLV��
�
7KHUH�DUH�D�QXPEHU�RI�SRVVLELOLWLHV�IRU�PHHWLQJ�WKH�JRDO�GHWHUPLQHG�LQ�6\VWHP�
$QDO\VLV��1RW�DOO�RI�WKHP�XVH�FRPSXWHUV��)RU�H[DPSOH��ZH�PD\�VXJJHVW�WKH�
IROORZLQJ��
�

• (PSOR\�DQ���H[WHUQDO��DJHQF\�WR�VWUXFWXUH�DQG�KHQFH�VFKHGXOH�WKH�5RXWLQH� �
• 6LQJOH�SHUVRQ��FRRUGLQDWRU��GHYHORSLQJ�WKH�URXWLQH��DQG�
• $SSHQGLQJ�WKH�5RXWLQH�RQ�DQ�H[LVWLQJ�URXWLQH��

�
7KHUH�LV�DOVR��RI�FRXUVH��D�FRPSXWHU�VROXWLRQ��HVSHFLDOO\�WKDW�RI�XVLQJ�6RIWZDUH�
V\VWHP��+HUH�ZH�PLJKW�KDYH�D�FRPSXWHU�ZLWK�D�GDWDEDVH�WKDW�FRQWDLQV�GHWDLOV�RI�
GLII��FRQVWUDLQWV�DQG�LQIRUPDWLRQ��&RRUGLQDWRU�FDQ�HQWHU�LQIRUPDWLRQ�DERXW�WKH�
GLIIHUHQW�VSHFLILFDWLRQV�RI�WKH�5RXWLQH��8VHUV�FDQ�EURZVH�WKURXJK�WKLV�GDWDEDVH�DW�
DQ\�WLPH�WR�HQTXLUH�DERXW�WKHLU�5RXWLQH�GHWDLOV�WKURXJK�WKH�FRPSXWHU��$�PRUH�
VRSKLVWLFDWHG�DSSURDFK�ZRXOG�EH�WR�DOORZ�XVHUV�WR�SODFH�GLIIHUHQW�FRQVWUDLQWV�LQWR�
WKH�V\VWHP�VWDWLQJ�WKHLU�UHVSHFWLYH�UHTXLUHPHQWV��
�
/HW�XV�FRQVLGHU�HDFK�RI�WKH�SRVVLELOLWLHV�LQ�WXUQ��7KH�ILUVW�RSWLRQ�LV�REYLRXVO\�QRW�
RSHUDWLRQDO��8QGHUVWDQGLQJ�WKH�FRPSOLFDF\�RI�WKH�GLIIHUHQW�FRQVWUDLQWV�SUREDEO\�
FDQQRW�EH�RYHUFRPH��$JDLQ��LW�LQFXUV�DQ�H[WUD�FRVW�RQ�D�\HDUO\�EDV LV��2QO\�D�
VLQJOH�SHUVRQ�GHYHORSLQJ�WKH�5RXWLQH�LV�REYLRXVO\�LPSUDFWLFDO�DQG�QRW�IHDVLEOH�
IRU�D�SHUVRQ�WR�RSWLPL]H�WKH�5RXWLQH��0RGLI\LQJ�WKH�5RXWLQH�XVLQJ�DQ�H[LVWLQJ�
URXWLQH�LV�QRW�D�YHU\�SUDFWLFDO�VROXWLRQ��7KLV�LV�EHFDXVH�WKH�URXWLQH�GHVLJQHG�
SUHYLRXVO\��ZLOO�REYLRXVO\�IDLO�WR�FDWHU�WR�WKH�SUHVHQW�QHHG�RI�WKH�WHDFKHUV��$OO�RI�
WKH�DERYH�ZD\V�VXIIHU�IURP�D�EDVLF�SUREOHP��,W�LV�LPSUDFWLFDO�IRU�D�KXPDQ�WR�ZRUN�
ZLWK�KXQGUHGV�RI�WHDFKHUV�DQG�WKHLU�GLIIHUHQW�FRQVWUDLQWV�DQG�WKHQ�FRPH�XS�ZLWK�
D�FRPSOHWH�VROXWLRQ���
�
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7KH�GHFLVLRQ�LV�PDGH��LQ�WKLV�FDVH��WR�GHYHORS�D�VRIWZDUH�VFKHPH�IRU�WKH�DERYH�
SUREOHP��7KH�FRQFHSW�LV�WKHQ�HODERUDWHG�LQWR�D�EURDG�VWDWHPHQW�RI�XVHU�
UHTXLUHPHQWV��ZKLFK�LV�WR�VXSSRUW�RQ�GHPDQG�LQGLYLGXDO�VSHFLILFDWLRQV��,Q�GHWDLO��
LW�UHTXLUHV��
�

• GLUHFW�HQWU\�RI�3HUVRQDO�,QIRUPDWLRQ�RI�LQVWUXFWRUV�LQWR�WKH�GDWDEDVH�E\�WKH�
FRRUGLQDWRU��

• XVHUV�WR�EH�DEOH�WR�EURZVH�WKH�GDWDEDVH�XVLQJ�SUH�VSHFLILHG�VFKHPHV��
• GLUHFW�GLVSOD\�RI�LQVWUXFWRU�VXEMHFW�FODVV�UHODWLRQVKLS��DQG�
• XVHUV�WR�EH�DEOH�WR�YLHZ�WKH�5RXWLQH��
�
�

�����:KDW�WKH�V\VWHP�ZLOO�RIIHU"�

�
�

Routine 

specific 

information to 

be inserted by 

Coordinator  

Generation 

of Routine 

of the 

Institute 

Insertion  

& 

Maintenance 

of Database 

Allocation 

of Subjects 

based on 

Priorities 

Real-time 

Routine 

Display 

Routine 

Generator 

and 

Management 

System  
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Routine Generator & Management System 

Data Flow Diagram(DFD) Entity-Relationship Diagram(ER) Algorithms 

�
�
'(6,*1�,668(6��
�����)25��

5287,1(�*(1(5$725�$1'�0$1$*(0(17�6<67(0 �
�
�
�
7KH�GHVLJQ�WHFKQLTXHV�WKDW�DUH�XVHG�IRU�WKH�GHSLFWLQJ�WKH�ZRUNLQJ�RI�WKH�GLIIHUHQW�
SDUWV�RI�WKH�VRIWZDUH�FDQ�EH�EURDGO\�FODVVLILHG�DV�SHU�WKH�IROORZLQJ�GLDJUDP���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
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   DATA FLOW DIAGRAM 
 

 

The different processes of the System are hereby depicted using Data Flow Diagram(DFD): 

 

 

LEVEL 0: 

 

 

User
CoordinatorView Request Of Routine

View Request Rejected

View Request Granted

Real TimeView Request

User Login Request

Real Time View Display

Instructor Details Request

Instructor Details Request Rejected

           Instructor Details Request Granted

Instructor ID

Instructor View Request
Subject Code Insertion

Subject Class Modification

Subject Class Insertion

Instructor Details Instruction

Instructor Details Request
Routine Specification Insertion

Routine Specification Modification

Login Request

Username and Password

Password change request

Subject Code Modification

0

ROUTINE
GENERATOR

&
MANAGEMENT

SYSTEM

 

 

Fig1.0: The Context Diagram of RGM System 
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LEVEL 1: 

 

0.1

USER LOGIN

0.2

VIEW REQUEST

LOGIN REQUEST
FOR USER

             

REQUEST
ACCEPTED

INSTRUCTOR ID

 VIEW REQUEST OF INSTRUCTOR

INSTRUCTOR DETAILS REQUEST REJECTED

INSTRUCTOR DETAILS REQUEST GRANTED

ROUTINE VIEW REQUEST

ROUTINE VIEW REQUEST GRANTED

REAL TIME VIEW REQUEST

REAL TIME DISPLAY

INFORMATION VIEW REQUEST ��
����)LJ������/HYHO���GLDJUDP�RI�WKH�8VHU�/RJLQ�DQG�5HTXHVW�
�
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0.4

DATABASE
MODIFICATION

PASSWORD &
USER NAME

0.3

COORDINATOR
LOGIN

COORDINATOR LOGIN
         REQUEST

LOGIN REQUEST 
     REJECTED

LOGIN REQUEST 
    GRANTED

SUBJECT CODE INSERTION

SUBJECT CODE MODIFICATION

SUBJECT CLASS INSERTION

SUBJECT CLASS MODIFICATION

ROUTINE SPECIFIACATION INSERTION

NEW PASSWORD

PASSWORD CHANGE REQUEST

INSTRUCTOR DETAILS INSERTION

INSTRUCTOR DETAILS REQUEST��
���������������������)LJ������/HYHO���GLDJUDP�RI�WKH�&RRUGLQDWRU�/RJLQ�DQG�'DWDEDVH�0RGLILFDWLRQ�
�
/(9(/����
�

 

0.2.1

INSTRUCTOR
 DETAILS 

VIEW

INSTRUCTOR ID

REQUEST GRANTED REQUEST REJECTED

VIEW REQUEST OF INSTRUCTOR

TEACHERS

PRIORITY 
  TIMING

   SUBJECT
ALLOCATION

0.3.1

ASK FOR
USER NAME

&
PASSWORD

COORDINATOR LOGIN
           REQUEST

0.3.2

AUTHENTICATION

PASSWORD 
     AND 
USERNAME

REJECTED  
 

                       Fig.3.0: Level 2 Instr. Details View  Fig3.1: Level 2 Expansion of  

Coordinator Login 
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0.2.6

DISPLAY
SOFTWARE

INFORMATION

INFORMATION VIEW
       REQUEST

0.2.5

CHECK 
INFORMATION VIEW

REQUEST
TYPE

0.2.7

DISPLAY
SYSTEM

INFORMATION

   ABOUT
SOFTWARE

 ABOUT
SYSTEM

0.4.2

CHANGE 
PASSWORD

PASSWORD CHANGE
          REQUEST

    USER NAME
             &
OLD PASSWORD NEW PASSWORD

 
 

)LJ������/HYHO���([SDQVLRQ�RI�6RIWZDUH�'HWDLOV�9LHZ�����)LJ�����/HYHO���3DVVRZUG�&KDQJH�
�
�
�
�
�
�
/(9(/���FRQWG����
�
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,'

�����
5($/�7,0(

�����
',63/$<

5($/�7,0(�',63/$<

REAL TIME VIEW 
       REQUEST

$66,*10(17�'(7$,/6

6725(�$66,*10(17 6725(�5287,1(

5287,1(
'$7$5287,1(

'$7$

�����

5287,1(
'(7$,/6

�

5287,1(�9,(:
����5(48(67

5(48(67�5(-(&7('

REPORT   SUBJECT
ALLOCATION

��
� � � �����)LJ�����/HYHO���'LVSOD\�2I�5RXWLQH�6FKHGXOH� �
 

 

0.4.1

INSTRUCTOR DETAILS
INSERTION

&
MODIFICATION

  INSTRUCTOR DETAILS 
MODITICATION REQUEST

INSTRUCTOR DETAILS
INSERTION  REQUEST 

OLD DATA

NEW DATA

MODIFIED DATAMODIFIED DATA

MODIFIED DATA

NEW DATA

NEW DATA

OLD DATA

OLD DATA

TEACHERS

PRIORITY TIMING

TEACHING

��
� ��������)LJ����([SDQVLRQ�RI�,QVWUXFWRU�'HWDLOV�,QVHUWLRQ�DQG�0RGLILFDWLRQ�
�
�
/(9(/����
�
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0.2.1.1

REQUEST
ACCEPTOR

VIEW REQUEST OF
     INSTRUCTOR

INSTRUCTOR
         ID

INSTRUCTOR
         ID

INSTRUCTOR
         ID

0.2.1.2

SCARCH FOR 
ID

RESULT

REQUEST REJECTED REQUEST GRANTED

TEACHERS

0.2.13

RESULT
CHECKER

��
������������������������)LJ�����/HYHO���([SDQVLRQ�RI�9LHZ�2I�,QVWUXFWWRU�'HWDLOV�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
/(9(/���FRQWG���
�
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0.4.2.1

REQUEST
ACCEPTER

0.4.2.2

AUTHENTICATION

0.4.2.4

"REQUEST
FAIL"

DISPLAY

0.4.2.5

PASSWORD
UPDATE

0.4.2.6

SUCCESS
REPORTER

CHANGE PASSWORD
            REQUST

REQUEST GRANTED

USERNAME
        &
PASSWORD

USERNAME
        &
PASSWORD

RESULT

                  NEW
 PASSWORD

REQUEST FAIL
  REQEST
ACCEPTED

                  NEW
 PASSWORD

RESULT

PASSWORD

PASSWORD

0.4.2.3

RESULT
 CHECKER

 
 

 

                                   Fig.4.1: Level 3 Expansion of Password Change 

 

 

 

 

 

 

 

 

 

          

      ENTITY-RELATIONSHIP DIAGRAM 
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The different TABLES of the System are hereby depicted using ER Diagram: 

 

 

SUBJECT CODE

SID
SUBJECT NAME

SUBJECT CODE

DEPARTMENT
SEMESTER

YEAR

RESERVATION

RID

MONDAY FROM
MONDAY TO

TUESDAY FROM

TUESDAY TO
WEDNESDAY FROM

WEDNESDAY TO
THURSDAY FROM

THURSDAY TO
FRIDAY FROM

FRIDAY TO
SATURDAY FROM

SATURDAY TO

CLASS DETAILS

YEAR [FK]

DEPARTMENT [FK]

SEMESTER [FK]
SUBJECT NAME [FK]
CLASSES per WEEK

STATUS SPECIFICATION

STATUS NO.

STATUS NAME

DESIGNATION SPECIFICATION

DESIGNATION NO.
DESIGNATION NAME

CLASSES

STATUS NO.
DESIGNATION NO.

MAX. CLASSES

TEACHERS

TID

STATUS NO. [FK]
FIRST NAME

SUR NAME
GENDER

DEPARTMENT
DESIGNATION NO. [FK]

PREFERENCE

TID [FK]

RID [FK]
LAST MODIFIED DATE

ALLOCATION

TID [FK]
STATUS NO. [FK]

DESIGNATION NO. [FK]

MAX. CLASSES [FK]
LAST MODIFIED DATE

TEACHING

TID [FK]
SID [FK]

DEPARTMENT [FK]
SEMESTER [FK]

YEAR [FK]
LAST  MODIFIED DATE

      

     n...      m...

     1...      1...

     1...

     1...

     1...

     1...

     1...

��
�
�
�
�
�
�
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,Q�DGGLWLRQ�WR�WKH�DERYH�WDEOHV�WKHUH�DUH�VRPH�RWKHU�WDEOHV�RU�5HSRUWV�ZKLFK�DUH�
JHQHUDWHG�E\�WKH�KHOS�RI�WKH�DEYH�WDEOHV�XVLQJ�FHUWDLQ�DOJRULWKP��7KH\�DUH�
GHSLFWHG�DV�IROORZV��
�

SPECIFICATIONS

RoutineID
No. of W orking Hrs./day

No.of  Working Days
Starting Time
No. of Periods

Duration of each Period
Ending Time

Manual / Auto Allocation

SUBJECT ALLOCATION

RoutineID
TID
SID

CLASSES per Week

PREFERENCE

TID [FK]
RID [FK]

LAST MODIFIED DATE

TEACHING

TID [FK]
SID [FK]

DEPARTMENT [FK]
SEMESTER [FK]

YEAR [FK]
LAST  MODIFIED DATE

ALLOCATION

TID [FK]
STATUS NO. [FK]

DESIGNATION NO. [FK]
MAX. CLASSES [FK]

LAST MODIFIED DATE

        Generates using    Transportation Problem

                              Generates a Report using Assignment Problem

Year:III                                            Deptt.: IT
Session-2005-2006

week/Prd.    1      2       3        4        5 ....

Mon     Mths.   Science   Hist.    CSC   Hindi
Tue       Mths.   Pol.Sc.    CSC    Geog.  Hindi

 

We also have a password file containing the following items for authentication 

purposes:�
�

� � �

Password File 

USER NAME
PASSWORD

�
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� � 7+(�'$7$%$6(�'(6,*1�'(7$,/6�
�
TEACHERS 

 
Field name Data 

type 

Length Key Remarks 

TID Number 3 Primary 

key 

Teacher ID of a specific 

teacher/instructor. 

STATUS NUMBER Number 2  An unique number that resembles a 

particular status of a teacher. 

FIRST NAME Text 20      First name of a teacher/instructor. 

SUR NAME Text 15  Sur name of a teacher/instructor. 

GENDER Text 10  Gender of a teacher/instructor. 

DEPARTMENT Text 30  Department in which a instructor 

belongs. 

DESIGNATION 

NUMBER 

Number 2  An unique number that resembles a 

particular designation of a teacher. 

 

 

TEACHING 

 
Field name Data 

type 

Length Key Remarks 

TID Number 3 Primary key1 Teacher ID of a 

specific 

teacher/instructor. 

SID Number 3 Primary key2, 

Foreign key 

referencing to table 

SUBJECT CODE 

Subject ID of a specific 

teacher/instructor. 

DEPARTMENT Text 30  Department(s) in which 

the instructor teaches. 

SEMESTER Text 10  Current semester of the 

course. 

DATE LAST 

MODIFIED 

Text 10  Date of last 

modification of the 

table. 
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SUBJECT CODE 

 
Field name Data 

type 

Length Key Remarks 

SID Number 3 Primary 

key 

Subject ID of a specific 

teacher/instructor. 
SUBJECT 

NAME 

Text 40  Name of the subject taught. 

SUBJECT 

CODE 

Text 3  An unique number that resembles a 

particular subject. 

DEPARTMENT Text 30  Dapartment(s) in which the subject 

is taught. 

SEMESTER Text 10  Current semester of the course. 

 

PRIORITY TIMING 

 
Field name Data 

type 
Length Key Remarks 

TID Number 3 Primary key1, Foreign 

key1 referencing to table 

TEACHERS 

Teacher ID of a 

specific 

teacher/instructor. 

RID Number 3 Primary key2, Foreign 

key2 referencing to table 

RESERVATION 

Reservation ID of a 

specific 

teacher/instructor. 

DATE LAST 

MODIFIED 

Text 10  Date of last 

modification of the 

table. 

 

 

CLASS DETAILS 

 

 
Field name Data 

type 

Length Key Remarks 

YEAR Number 1 Primary 

key1 

Year(s) in which the subject is 

taught. 

DEPARTMENT Text 30 Primary 

key2 

Dapartment(s) in which the 

subject is taught. 

SUBJECT Text 40  Name of the subject taught. 

CLASSES PER 

WEEK 

Number 2  Number of classes of that 

subject per week. 
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RESERVATION 

 
Field name Data 

type 

Length Key Remarks 

RID Number 3 Primary 

key 

Reservation ID of a specific 

teacher/instructor. 

MONDAY FROM Text 5  Preffered starting time on 

Monday. 

MONDAY TO Text 5  Preffered ending time on 

Monday. 

TUESDAY FROM Text 5  Preffered starting time on 

Tuesday. 
TUESDAY TO Text 5  Preffered ending time on 

Tuesday. 
WEDNESDAY 

FROM 

Text 5  Preffered starting time on 

Wednesday. 
WEDNESDAY TO Text 5  Preffered ending time on 

Wednesday. 
THURSDAY 

FROM 

Text 5  Preffered starting time on 

Thursday. 
THURSDAY TO Text 5  Preffered ending time on 

Thursday. 
FRIDAY FROM Text 5  Preffered starting time on Friday. 

FRIDAY TO Text 5  Preffered ending time on Friday. 

SATURDAY 

FROM 

Text 5  Preffered starting time on 

Saturday. 
SATURDAY TO Text 5  Preffered ending time on 

Saturday. 

 

ALLOCATION 

 
Field name Data 

type 

Length Key Remarks 

TID Number 3 Primary key, 

Foreign key 

referencing to table 

TEACHERS 

Teacher ID of a specific 

teacher/instructor. 

STATUS 

NUMBER 

Number 2  An unique number that 

resembles a particular 

status of a teacher. 

DESIGNATION 

NUMBER 

Number 2  An unique number that 

resembles a particular 

designation of a teacher. 

MAXIMUM 

CLASSES 

Number 2  Maximum number of 

classes of that subject per 

week. 

DATE LAST 

MODIFIED 

Text 10  Date of last modification 

of the table. 
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STATUS SPECIFICATION 

 

 
Field name Data 

type 

Length Key Remarks 

STATUS 

NUMBER 

Number 2 Primary 

key 

An unique number that resembles a 

particular status of a teacher. 

STATUS Text 30  Status of the particular teacher. 

 

 

DESIGNATION SPECIFICATION 

 

 
Field name Data 

type 

Length Key Remarks 

DESIGNATION 

NUMBER 

Number 2 Primary 

key 

An unique number that 

resembles a particular 

designation of a teacher. 

DESIGNATION Text 30  Designation of the particular 

teacher. 

 

 

MAX CLASSES 

 

 
Field name Data 

type 

Length Key Remarks 

STATUS 

NUMBER 

Number 2 Primary key1, Foreign 

key1 referencing to table 

STATUS 

SPECIFICATION 

An unique number 

that resembles a 

particular status of 

a teacher. 

DESIGNATION 

NUMBER 

Number 2 Primary key2, Foreign 

key2 referencing to table 

STATUS 

SPECIFICATION 

An unique number 

that resembles a 

particular 

designation of a 

teacher. 

MAXIMUM 

CLASSES 

Number 2  Maximum number 

of classes of that 

subject per week. 
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SPECIFICATIONS 

 

 
Field name Data 

type 

Length Key Remarks 

NUMBER OF WORKING 

HOURS PER DAY 

Number 2  Number of working hours per 

day in the institution. 

NUMBER OF WORKING 

DAYS 

Number 1  Number of working days in 

the institution. 

STARTING TIME Text 10  Starting time of the institution. 

NUMBER OF PERIODS Number 2  Number of periods taken in 

the institution. 

EACH PERIOD 

INTERVAL 

Number 2  Period interval of the 

institution. 

ENDING TIME Text 10  Ending time of the institution. 

RESERVATION 

INTERVAL 

Text 20  Reservation interval of each 

teacher/instructor. 

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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������'(6,*1�7(&+1,48(6��
������)25��

���5287,1(�*(1(5$725�$1'�0$1$*(0(17�6<67(0 �
�
�
�����7(&+1,48(�86('�)25�68%-(&7�$//2&$7,21���
�
�������'HILQLWLRQ��
�
&RUUHVSRQGLQJ�WR�HYHU\�WHDFKHU�WKHUH�LV�D�VXEMHFW�DOORFDWLRQ��7KLV�FDQ�EH�GRQH�
XVLQJ�DXWR�RU�PDQXDO�DOORFDWLRQ��,Q�PDQXDO�DOORFDWLRQ�WKH�FRRUGLQDWRU�LV�UHTXLUHG�
WR�PDQXDOO\�IHHG�LQ�GDWD�IRU�HDFK�WHDFKHU��,Q�DXWR�DOORFDWLRQ�WKH�FRRUGLQDWRU�LV�
VXSSRVHG�WR�HQWHU�D�OLVW�FKRLFH��RI�VXEMHFWV�IRU�HDFK�WHDFKHU��7KH�V\VWHP�WKHQ�
XVLQJ�D�WHFKQLTXH��ZKLFK�ZRXOG�EH�GLVFXVVHG�VXEVHTXHQWO\��IHDVLEO\�DOORFDWHV�
GLIIHUHQW�VXEMHFWV�WR�WHDFKHUV��
�
�
�������7KH�7HFKQLTXH��
�
)RU�D�SDUWLFXODU�VXEMHFW�WKHUH�PD\�EH�PRUH�WKDQ�RQH�WHDFKHU�ZKR�ZRXOG �OLNH�WR�
WHDFK�WKH�VXEMHFW��7KH�V\VWHP�PXVW�EH�DEOH�WR�GLVWLQJXLVK�EHWZHHQ�WKH�GLIIHUHQW�
WHDFKHUV�DQG�DOORFDWH�WKHVH�WHDFKHUV�WR�GLIIHUHQW�VXEMHFWV�� �
�
7KH�TXHVWLRQ�LV�KRZ�ZRXOG�WKH�V\VWHP�EH�DEOH�WR�GLVWLQJXLVK�DQG�GLIIHUHQWLDWH�
DPRQJVW�WKH�WHDFKHUV�DQG�DFFRUGLQJO\�DOORFDWH�VXEMHFWV�WR�WKHP��
�
)URP�WKLV�UHDO�OLIH�PRGHO�LI�WKLV�LV�FKDQJHG�WR�D�PDWKHPDWLFDO�PRGHO�
LPSOHPHQWLQJ�WKH�7UDQVSRUWDWLRQ�3UREOHP�WKH�DERYH�TXHVWLRQ�FDQ�EH�DQVZHUHG��
�
0DWKHPDWLFDOO\��WKH�SUREOHP�FDQ�EH�UHGHVLJQHG�DV�� �� � � � � ����������P��Q��
� � � 0D[LPL]H����������= ���&LM�;LM�
� � � � � ��������������L ��M �� �
6XEMHFW�WR�WKH�FRQVWUDLQWV�
� � � �Q�
� � � ��;LM��� �$L����L ����«��P�
� � � M ��� � � �Q�
� � � ��;LM��� �%M����M ����«��Q�
� � � L ��� � � P� ������Q�
DQG�� �� � ��$L��  ���%M���� �
� � � L �� �����M ��
+HUH�$L�GHQRWHV�WKH�PD[LPXP�FODVVHV�FRUUHVSRQGLQJ�WR�HYHU\�WHDFKHU��
                                                 
7
  This technique is used only for Auto allocation. For manual allocation it is a straight forward method. 
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DQG��%M�GHQRWHV�WKH�PD[LPXP�FODVVHV�FRUUHVSRQGLQJ�WR�HYHU\�VXEMHFW� �
�
)URP�WKH�DERYH�GLDJUDP��WKH�GLIIHUHQW�FRQVWUDLQWV�FDQ�EH�ZULWWHQ�HDVLO\��7KH�VXP�
RI�WKH�YDULDEOHV�RI�WKH��LWK��5RZ�LV�HTXDO�WR�DL�DQG�WKH�VXP�RI�WKH�YDULDEOH�RI�WKH�MWK��
&ROXPQ�LV�HTXDO�WR�EM��
�
�
�����7(&+1,48(�86('�)25�5287,1(�*(1(5$7,21��
�
�������'HILQLWLRQ��
�
7KH�SULPDU\�DLP�RI�WKH�VRIWZDUH�LV�WR�GHYHORS�D�URXWLQH�IRU�WKH�LQVWLWXWH��
&RUUHVSRQGLQJ�WR�HYHU\�WHDFKHU�FODVV�WKHUH�LV�D�5RXWLQH��$�VLPSOH�PDWKHPDWLFDO�
WHFKQLTXH�LV�XVHG�LQ�RUGHU�WR�GHYHORS�WKLV�5RXWLQH��7KH�5RXWLQH�WKXV�GHYHORSHG�
PXVW�EH�IHDVLEOH�DQG�DSSOLFDEOH���
�
�������7KH�7HFKQLTXH��
�
)RU�D�SDUWLFXODU�WHDFKHU�FODVV�WKHUH�PD\�EH�PRUH�WKDQ�RQH�VROXWLRQ�L�H��D�URXWLQH��
+RZHYHU�WKH�V\VWHP�PXVW�EH�DEOH�WR�GLVWLQJXLVK�EHWZHHQ�WKHVH�VROXWLRQV�DQG�
FRPH�XS�ZLWK�WKH�PRVW�DSSURSULDWH�RQH� �
��
7KH�TXHVWLRQ�LV�KRZ�ZRXOG�WKH�V\VWHP�EH�DEOH�WR�GLVWLQJXLVK�DQG�GLIIHUHQWLDWH�
DPRQJVW�WKH�GLIIHUHQW�VROXWLRQV�DQG�KRZ�DW�DOO�FRPH�XS�ZLWK�WKH�LQLWLDO�EDVLF�
IHDVLEOH�VROXWLRQ��
��
7KLV�LV�GRQH�LPSOHPHQWLQJ�D�PDWKHPDWLFDO�PRGHO��L�H��WKH�$VVLJQPHQW�3UREOHP�
$OJRULWKP��
�
$VVLJQPHQW�3UREOHP�LV�D�SDUWLFXODU�W\SH�RI�7UDQVSRUWDWLRQ�3UREOHP�ZKHUH� Q�
RULJLQV�DUH�WR�EH�DVVLJQHG�WR�HTXDO�QXPEHU�RI�GHVWLQDWLRQV�RQ�D� RQH�WR�RQH�EDVLV���
�
0DWKHPDWLFDOO\��WKH�SUREOHP�FDQ�EH�UHGHVLJQHG�DV���
�
/HW�;LM�EH�D�YDULDEOH�GHILQHG�E\��
;LM� ���LI�LWK���WHDFKHU��VXEMHFW��SDLU�LV�DVVLJQHG�WR�MWK���\U��GHSWW���GD\��SUG��� �
;LM� ���LI�LWK���WHDFKHU��VXEMHFW��SDLU�LV�QRW�DVVLJQHG�WR�MWK���\U��GHSWW���GD\��SUG��� �
�
+HQFH��� � � � � ����������P��Q��
� � � 2SWLPL]H�����������= ���&LM�;LM�
� � � � � ��������������L ��M �� �
6XEMHFW�WR�WKH�FRQVWUDLQWV�
                                                 
8
  For every pair of TID,SID (i.e. Teacher teaching a particular subject) at a particular time can be assigned 

to one place only. For this reason and assignment problem being a one-to-one mapping problem, this 

technique is implemented. 
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� � � �Q�
� � � ��;LM��� �$L�� ������L ����«��Q�
� � � M ��
� � � �Q�
� � � ��;LM��� �%M�� ������M ����«��Q�
� � � L ��
� � � P� ������Q�
DQG�� �� � ��$L��  ���%M��� �Q� �
� � � L �� �����M ��
�
+HUH�$L�GHQRWHV�WKH�WHDFKHU��VXEMHFW�SDLU�DOORFDWLRQ�
DQG��%M�GHQRWHV�WKH�DOORFDWLRQ�IRU�D�SDUWLFXODU�TXDGUDWH��\U��GHSWW���GD\��SUG��� �
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�



 27 

$/*25,7+0��
����)25��

5287,1(�*(1(5$725�$1'�0$1$*(0(17�6<67(0 �
�
�
�����3URFHGXUH�6XEMHFW�$OORFDWLRQ����

���
�6������6������6������6������6����

���7�� D��
���7�� D���������������������7�� ���
���7�� D���������������������7�� �����������������
���7�� D���������������������7�� ���
���7�� D���������������������7�� ��

�
��������E������E�������E������E�������E�� � � ����� �������������������������������

7KLV�WDEOH�VKRZV�DQ�H[DPSOH�RI�KRZ�7��7�«�KDYH�����
GLIIHUHQW�VWDWXV�	�GHVLJQDWLRQ��$QG�WKH\�WHDFK�
GLIIHUHQW�VXEMHFWV��7KH�VXEMHFWV�WKDW�WKH\�GRQ�QRW�WHDFK�
DUH�LQGLFDWHG�E\����

�
� � � � � 7DEOH�����
�
6WHS���� �5HWULHYH�LQIRUPDWLRQ�IURP��7HDFKLQJ���&ODVV�'HWDLOV�DQG�$OORFDWLRQ�

WDEOHV�RI�WKH�GDWDEDVH���������������������� �
�����
6WHS���� )RUP�WKH�7UDQVSRUWDWLRQ�7DEOH�ZLWK�URZV�LQGLFDWLQJ�WKH�WHDFKHUV��

DQG�FROXPQV�LQGLFDWLQJ�WKH�VXEMHFWV��
�
6WHS���� ,QVHUW�WKH�7HDFKHU�UHTXLUHPHQWV��DL�L�H��0D[LPXP�FODVVHV�IURP�

$OORFDWLRQ�WDEOH�DQG�6XEMHFW�UHTXLUHPHQWV��EM�L�H��&ODVVHV��SHU�:HHN�IURP�&ODVV�
'HWDLOV�WDEOH��������������������� ������������������������������

�
6WHS���� 'HWHUPLQH�WKH�FRVW�PDWULFHV�&LM�DV�SHU�JUDGDWLRQ�RI�6WDWXV�DQG�

'HVLJQDWLRQ�QR��RI�LQGLYLGXDO�WHDFKHUV� �
�
6WHS���� &RQVWUXFW�WKLV�WUDQVSRUWDWLRQ�SUREOHP�DV�SHU�WDEOH����� �
�

������6WHS���� 'HWHUPLQH�DQ�LQLWLDO�EDVLF�IHDVLEOH�VROXWLRQ�E\�9RJJHO·V�
$SSUR[LPDWLRQ�0HWKRG�9$0���
�
������6WHS���� )RU�DOO�WKH�EDVLF�YDULDEOH�[LM��VROYH�WKH�V\VWHP�RI�HTXDWLRQV�
� � � � XL�YM FLM� IRU�DOO�,�M�IRU�ZKLFK��,�M��LV�LQ�WKH�EDVLV�
VWDUWLQJ�LQLWLDOO\�ZLWK�VRPH�X� ���
�
������6WHS���� &RPSXWH�WKH�QHW�HYDOXDWLRQV�]LM�FLM XL�YM�FLM��IRU�DOO�QRQ�EDVLF�FHOOV��

&��� &��� &��� &��� &���
«�� «�� «�� «�� «��
� � � � �
� � &��� � �
� � � &��� &���

��� ��������������� ���
��� ��� ��� ���
��� ���� ��� ���
��� ��� ��� ���
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������6WHS���� ([DPLQH�WKH�VLJQ�RI�HDFK�]LM�FLM�,I�DOO�]LM�FLM����WKHQ�WKH�FXUUHQW�EDVLF�
IHDVLEOH�VROXWLRQ�LV�DQ�RSWLPXP�RQH��,I�DWOHDVW�RQH�]LM�FLM!���VHOHFW�WKH�YDULDEOH�[U��
KDYLQJ�WKH�ODUJHVW�SRVLWLYH�QHW�HYDOXDWLRQ�WR�HQWHU�WKH�EDVLV��� �� �
�
������6WHS����� /HW�WKH�YDULDEOH�[U��HQWHU�WKH�EDVLV��$OORFDWH�DQ�XQNQRZQ�TXDQWLW\�
VD\�¨��WR�WKH�FHOO��U�V���,GHQWLI\�D�ORRS��WKDW�VWDUWV�DQG�HQGV�DW�WKH�FHOO�U�V��DQG�
FRQQHFWV�VRPH�RI�WKH�EDVLF�FHOOV��$GG�DQG�VXEWUDFW�LQWHUFKDQJHDEO\�� ¨�WR�DQG�IURP�
WKH�WUDQVLWLRQ�FHOOV�RI�WKH�ORRS�LQ�VXFK�D�ZD\�WKDW�WKH�ULP�UHTXLUHPHQWV�UHPDLQ�
VDWLVILHG��
�
������6WHS����� $VVLJQ�D�PD[LPXP�YDOXH�WR�¨��LQ�VXFK�D�ZD\�WKDW�WKH�YDOXH�RI�RQH�
EDVLF�YDULDEOH�EHFRPHV�]HUR�DQG�WKH�RWKHU�EDVLF�YDULDEOHV�UHPDLQ�QRQ �QHJDWLYH��
7KH�EDVLF�FHOO�ZKRVH�DOORFDWLRQ�KDV�EHHQ�UHGXFHG�WR�]HUR��OHDYHV�WKH�EDVLV� �
�
������6WHS����� 5HWXUQ�WR�VWHS���DQG�UHSHDW�WKH�SURFHVV�XQWLO�DQ�RSWLPXP�EDVLF�
IHDVLEOH�VROXWLRQ�KDV�EHHQ�REWDLQHG��� �
�
������6WHS����� +HQFH�ZH�JHW�WKH�DFWXDO�DOORFDWLRQ�IRU�WKH�WHDFKHUV�DORQJ�ZLWK�WKH�
QXPEHU�RI�FODVVHV�IRU�D�SDUWLFXODU�WHDFKHU��6WRUH�WKH�LQIRUPDWLRQ �IRUP�WKH�
WUDQVSRUWDWLRQ�WDEOH�WR�WKH�GDWDEDVH�WDEOH�QDPHG�6XEMHFW�$OORFDWLRQ��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
                                                 
9
 Identification of loop is done by using Floyd’s Algorithm.  
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�����3URFHGXUH�5RXWLQH�*HQHUDWLRQ����
�
7,'��������6,'��������<U��'HSW����<U��'HSW�����<U��'HSW�����<U��'HSW�«�<U��'HSW�«��<U��'HSW�«�<U��'HSW��

�����������'D\��3UG����'D\��3UG����'D\��3UG����'D\��3UG�«'D\��3UG�«�'D\��3UG�«�'D\��3UG��
�� ��� �� �� ���� �� ���� ���� �� �
�� ��� �� ���� ���� �� ���� ���� �� �
�� ��� ���� �� �� ���� �� �� ���� �
�� �� �� �� �� �� ���� �� �� �
«� «� «� «� «� «� «� «� «� �
�

&RUUHVSRQGLQJ�WR�7,'���DQG�6,'����WKHUH�DUH���FODVVHV��
+HQFH�WKHUH�DUH���URZV�RI�7,'���DQG�6,'����

68%-(&7�$//2&$7,21�
� � � �
� � �������5RXWLQH,'�����7,'�����6,'�������&ODVVHV� �
� � ��������������������������������������������������� � �
� � �������������������������������������������������
� � �������������������������������������������������
� � �������������������������������������������������
�
�
�

�����7DEOH�����
�
�
$Q�LOOXVWUDWLRQ��
�
�7KH�FROPQV��DUH�WR�EH�DUUDQJHG�LQ�WKH�IROORZLQJ�RUGHU�VWDUWLQJ�IURP�FROPQ����
�<U�����������������������������������������������������������������������������������������������������������������������������
�'HSW���&6(�������&6(�����������&6(���������&6(����������&6(����������,7������������&6(��������������((�
�'D\����021����021��������021������021��������78(�������021�������021�����������6$7�
�3HUG�������������������������������������������������������������������������������������������������������������������������
�&ROPQ������������������������������������«�������������������������������������������������
�
�1RZ�FDOFXODWLQJ�WKH�VWDUWLQJ�FROP��QR�IRU�HDFK�GHSW��DV�SHU�\HDU�DV�SHU�GD\�DV�SHU�SUG��
�6D\�<HDU \U�'HSW GSW�GD\ G\�3HULRG SG�WKHQ�WKH�IRUPXOD�LV�
��� \U� ������������� GSW� �������������� G\� ������������������� SG� ��
��\U�GSW�G\�SG� ����\U�������GSW������G\����SG���
�
� � � � �����

�
6WHS���� �5HWULHYH�LQIRUPDWLRQ�IURP��&ODVV�'HWDLOV��6SHFLILFDWLRQV�DQG�6XEMHFW�

$OORFDWLRQ�WDEOHV�RI�WKH�GDWDEDVH�����������������������
�
6WHS���� )RUP�WKH�$VVLJQPHQW�7DEOH�ZLWK�URZV�LQGLFDWLQJ�WKH�WHDFKHUV�

DORQJZLWK�VXEMHFWV�WKDW�DUH�WR�EH�WDXJKW�DQG�FROXPQV�LQGLFDWLQJ�\HDU��
GHSDUWPHQW��GD\V�DQG�SHULRGV�DV�SHU�7DEOH�����LQGLFDWHV��

�
6WHS���� 'HWHUPLQH�WKH�FODVVHV�\HDU�GHSWW���ZKHUH�HDFK�WHDFKHU�ZRXOG�WHDFK���

$OVR�GHWHUPLQH�RQ�ZKLFK�GD\V�SHULRGV�DUH�WKH\�DYDLODEOH�DQG�DFFRUGLQJO\�
FRQVWUXFW�WKH�$VVLJQPHQW�7DEOH��3OHDVH�UHIHU�LOOXVWUDWLRQ��

�
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6WHS���� 0RGLI\�WKH�FRVW�PDWUL[�E\�VXEWUDFWLQJ�WKH�VPDOOHVW�HOHPHQW�LQ�HDFK�
RZ�IURP�DOO�WKH�HOHPHQWV�LQ�WKDW�URZ��0RGLI\�WKH�UHVXOWLQJ�PDWUL[�E\�UHSHDWLQJ�
WKLV�SURFHGXUH�RQ�LWV�FROXPQV��7KH�UHGXFHG�PDWUL[�ZLOO�WKHQ�KDYH�QRQ�QHJDWLYH�
HOHPHQWV�ZLWK�DWOHDVW�RQH�]HUR�LQ�HDFK�URZ�DQG�HDFK�FROXPQ��

�
6WHS���� ,Q�WKH�PRGLILHG�PDWUL[��VHDUFK�IRU�DQ�RSWLPDO�VROXWLRQ�DV�IROORZV���

�L�� &RXQW�WKH�QXPEHU�RI�]HURHV�RI�HDFK�URZ�DQG�
VWRUH�WKLV�YDOXH�LQ�WKH�ODVW�FROXPQ���

�LL�� 5HSHDW�WKLV�VWHS�IRU�FROXPQV�DOVR��
�LLL�� )RU�HDFK�FRUUHVSRQGLQJ�URZ�FKHFN�ZLWK�

FROXPQ�ZKHWKHU�WKH�QR��RI�]HURHV�RI�WKH�URZ� �
QR��RI�]HURHV�RI�FROXPQV��,I�\HV��WKHQ�LQGLFDWH�
WKDW��URZ�FROXPQ��ZLWK�D�SDULW\�ELW�VHW�WR����

�LY�� 5HSHDW�VWHS��LLL��IRU�DOO�FROXPQV�DOVR�WLOO�QR��RI�
SDULW\�ELWV QR��RI�5RZV��ZKLFKHYHU�HDUOLHU��

�
������6WHS���� ,I�QR��RI�SDULW\�ELWV QR��RI�URZV�WKHQ�RSWLPDO�VROXWLRQ�LV�UHDFKHG�VR�
JR�WR�6WHS����
�
������6WHS���� )LQG�D�URZ�DQG�FROXPQ�ZKRVH�GLIIHUHQFH�EHWZHHQ�QR��RI�]HURHV�LV�
PLQLPXP�DQG�VXFK�WKDW�WKH�WXSOH�URZ�FROXPQ�������
�
������6WHS���� *R�WR�6WHS���DQG�UHSHDW�WKH�SURFHGXUH�WLOO�DQ�RSWLPDO�VROXWLRQ�LV�
UHDFKHG��
�
������6WHS���� 6WRUH�WKH�LQIRUPDWLRQ�RI�WKH�RSWLPDO�VROXWLRQ�IURP�WKH�WDEOH�WR�WKH�
GDWDEDVH�WDEOH��
�
�
�
�
�
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�����7+(�6$03/(�&2'(�
�
7KH�HQWLUH�V\VWHP�LV�VXEGLYLGHG�LQWR�VHYHUDO�PRGXOHV��7KH\�DUH��
�

 
 

8.1.The Real Time Display Function:�
 

�
3ULYDWH�6XE�7LPHU�B7LPHU���
'LP�EQ�$V�6WULQJ�
'LP�3I�$V�9DULDQW�
'LP�W)LOH�$V�6WULQJ�
'LP�V)LOH�$V�6WULQJ�
'LP�Q&�$V�6WULQJ�
'LP�)6\V�$V�1HZ�)LOH6\VWHP2EMHFW�
'LP�$6\V�$V�1HZ�)LOH6\VWHP2EMHFW�
'LP�2Q6WUP�$V�7H[W6WUHDP�
'LP�,Q6WUP�$V�7H[W6WUHDP�
'LP�FQXP�$V�,QWHJHU��GW�$V�'DWH�
'LP�QXPEHU�$V�,QWHJHU�
3I� �$UUD\��0RQGD\����7XHVGD\����:HGQHVGD\����7KXUVGD\����)ULGD\����6DWXUGD\����6XQGD\���
QXPEHU� ���

7H[W��7H[W� �7LPH���

7H[W��7H[W� �'DWH�
�

&$/&8/$7,1*�7+(�'$<�2)�7+(�:((.�
GW� �'DWH�
FQXP� �$EV��������������GW��
M� �FQXP�������
,I��FQXP�������!�����$QG�FQXP������������7KHQ�
FQXP� ��FQXP���FQXP������������0RG�����
(OVH�
FQXP� ��FQXP���FQXP��������0RG�����
(QG�,I�
FQXP� �FQXP�0RG���
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�
,I��GW���������������7KHQ�
����FQXP� �����FQXP�����
����FQXP� �FQXP�0RG���
(QG�,I�
�
'\� �FQXP�
�

�&$/&8/$7,1*�7+(�3(5,2'�
3UG� ���
DGR7LPH�5HFRUGVHW�0RYH)LUVW�
:KLOH�1RW�DGR7LPH�5HFRUGVHW�(2)�
,I�7LPH���! �DGR7LPH�5HFRUGVHW����$QG�7LPH���� �DGR7LPH�5HFRUGVHW����7KHQ�
����/DEHO��&DSWLRQ� �DGR7LPH�5HFRUGVHW����
����/DEHO���&DSWLRQ� �DGR7LPH�5HFRUGVHW����
����3UG� �DGR7LPH�5HFRUGVHW����
����*R7R�IUG�
(QG�,I�
DGR7LPH�5HFRUGVHW�0RYH1H[W�
:HQG�
�
IUG��
�
/DEHO��&DSWLRQ� �3I�'\������
,I��3UG��!����7KHQ�
/DEHO��&DSWLRQ� �3UG�
(OVH�
/DEHO��&DSWLRQ� �����
(QG�,I�
�

7H[W��7H[W� �'\�

7H[W��7H[W� �3UG�
�
�
W)LOH� ��$5RXW�W[W��
V)LOH� ��5X�W[W��
6HW�,Q6WUP� �)6\V�2SHQ7H[W)LOH�W)LOH�����)DOVH��)DOVH��
6HW�2Q6WUP� �$6\V�2SHQ7H[W)LOH�V)LOH�����)DOVH��)DOVH��
�
'R�:KLOH�2Q6WUP�$W(QG2I6WUHDP� �)DOVH�
2Q6WUP�6NLS�����
Q&� �2Q6WUP�5HDG����
FQXP� �Q&�
7FKU� �FQXP�
�

,I�7FKU� ���7KHQ�
2Q6WUP�6NLS������
Q&� �2Q6WUP�5HDG����
FQXP� �Q&�
6XEM� �FQXP�
�
2Q6WUP�6NLS������
Q&� �2Q6WUP�5HDG����
FQXP� �Q&�
M� �FQXP�
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�
2Q6WUP�6NLS������
Q&� �2Q6WUP�5HDG����
FQXP� �Q&�
&OU� �FQXP�
�
6HW�,Q6WUP� �)6\V�2SHQ7H[W)LOH�W)LOH�����)DOVH��)DOVH��
'R�:KLOH�,Q6WUP�$W(QG2I6WUHDP� �)DOVH�
������
�����,Q6WUP�6NLS�����
�����Q&� �,Q6WUP�5HDG����
�����FQXP� �Q&�
�����WW� �FQXP�
������
�����,Q6WUP�6NLS������
�����Q&� �,Q6WUP�5HDG����
�����FQXP� �Q&�
�����]S� �FQXP�
������
�����,Q6WUP�6NLS������
�����Q&� �,Q6WUP�5HDG����
�����FQXP� �Q&�
�����7HPS� �FQXP�
������
�����,Q6WUP�6NLS������
�����Q&� �,Q6WUP�5HDG����
�����FQXP� �Q&�
�����Y5� �FQXP�
������
�����,Q6WUP�6NLS������
�����Q&� �,Q6WUP�5HDG����
�����FQXP� �Q&�
�����EQ� �FQXP�
�����Y&� �FQXP�
����,I�WW� �M�$QG�]S� �3UG�$QG�7HPS� �'\�7KHQ�
����QXPEHU� �QXPEHU�����
����6HOHFW�&DVH�Y5�
����&DVH����Q&� ��&6(��
����&DVH����Q&� ��,7��
����&DVH����Q&� ��(&(��
����&DVH����Q&� ��((��
����(QG�6HOHFW�
�����
����Q&� �Q&������������EQ�
�����
����6HOHFW�&DVH�Y&�
����&DVH����Q&� �Q&����VW�<U��
����&DVH����Q&� �Q&����QG�<U��
����&DVH����Q&� �Q&����UG�<U���
����&DVH����Q&� �Q&����WK�<U��
����(QG�6HOHFW�
���������
����DGR6XEM&RGH�5HFRUGVHW�0RYH)LUVW�
����<UGHSW2U6EM�QXPEHU����� �Q&�
�ZKLFK�\U�DQG�GHSW��
�����
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����:KLOH�1RW�DGR6XEM&RGH�5HFRUGVHW�(2)�
��������,I�7FKU� �DGR6XEM&RGH�5HFRUGVHW����7KHQ�
�������������Q&� �DGR6XEM&RGH�5HFRUGVHW������������DGR6XEM&RGH�5HFRUGVHW����
������������
DGR77DEOH�5HFRUGVHW�]S�� �Q&�
�������������6EM2U7HDFKU�QXPEHU����� �Q&�
�������������DGR6XEM&RGH�5HFRUGVHW�0RYH/DVW�
��������(QG�,I�
����DGR6XEM&RGH�5HFRUGVHW�0RYH1H[W�
����:HQG�
����(QG�,I�
����
(QG�,I�
����,Q6WUP�6NLS/LQH�
/RRS�
2Q6WUP�6NLS/LQH�
/RRS�
�
7H[W��7H[W� �<UGHSW2U6EM�������
7H[W��7H[W� �6EM2U7HDFKU�������
7H[W��7H[W� �<UGHSW2U6EM�������
7H[W��7H[W� �6EM2U7HDFKU�������
7H[W��7H[W� �<UGHSW2U6EM�������
7H[W��7H[W� �6EM2U7HDFKU�������
7H[W���7H[W� �<UGHSW2U6EM�������
7H[W��7H[W� �6EM2U7HDFKU�������
7H[W���7H[W� �<UGHSW2U6EM�������
7H[W���7H[W� �6EM2U7HDFKU�������
�
(QG�6XE�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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����7KH�5RXWLQH�*HQHUDWLRQ�3URFHGXUH��
�
)RU�L� ���7R�PD[5�
����7HPS� ���
����Y5� ���
����Y&� ���
��������DGR&ODVV�5HFRUGVHW�0RYH)LUVW�
��������)RU�WW� ���7R���
��������DGR&ODVV�5HFRUGVHW�0RYH)LUVW�
��������6WUW�WW�� ����
��������6WS�WW�� ����
������������:KLOH�1RW�DGR&ODVV�5HFRUGVHW�(2)�
����������������,I��5RXWQH�L����� �DGR&ODVV�5HFRUGVHW�����7KHQ�
��������������������,I��5RXWQH�L����� ����7KHQ�
��������������������LL� ���
��������������������(QG�,I�
��������������������,I��DGR&ODVV�5HFRUGVHW��WW�������������� ������7KHQ�
��������������������*R7R�RXW/RRS�
��������������������(QG�,I�
��������������������)RU�H� ���7R����6WHS���
������������������������,I��DGR&ODVV�5HFRUGVHW��WW�������������� �6W&V�H���7KHQ�
����������������������������)RU�RSWLPDO� ���7R����6WHS���
��������������������������������,I��6W&V�H������ �&OV�RSWLPDO���7KHQ�
������������������������������������)RU�I� ���7R����6WHS���
����������������������������������������,I��DGR&ODVV�5HFRUGVHW����WW�� �(G&V�I���7KHQ�
��������������������������������������������)RU�J� ���7R����6WHS���
������������������������������������������������,I��(G&V�I������ �&OV�J���7KHQ�
������������������������������������������������6WUW�WW�� ��RSWLPDO������?���
������������������������������������������������6WS�WW�� ��J������?���
������������������������������������������������*R7R�RXW/RRS�
������������������������������������������������(QG�,I�
��������������������������������������������1H[W�
����������������������������������������(QG�,I�
������������������������������������1H[W�
��������������������������������(QG�,I�
����������������������������1H[W�
������������������������(QG�,I�
��������������������1H[W�
��������������������(QG�,I�
�����������DGR&ODVV�5HFRUGVHW�0RYH1H[W�
�����������:HQG�
RXW/RRS��
����1H[W�
�
����������DGR5HVY�5HFRUGVHW�0RYH)LUVW�
�&ODVV�'HWDLOV�
����������DGR6M�5HFRUGVHW�0RYH)LUVW�
6XEMHFW$OORFDWLRQ�
����������DGR$EF�5HFRUGVHW�0RYH)LUVW�
6XEMHFW&RGH�
�����������
����:KLOH�1RW�DGR6M�5HFRUGVHW�(2)�
��������,I�5RXWQH�L����� �DGR6M�5HFRUGVHW����$QG�DGR6M�5HFRUGVHW���� �5WQ,G�7KHQ�
����������������DGR$EF�5HFRUGVHW�0RYH)LUVW�
��������������������:KLOH�1RW�DGR$EF�5HFRUGVHW�(2)�
��������������������,I�5RXWQH�L����� �DGR$EF�5HFRUGVHW����7KHQ�
������������������������DGR5HVY�5HFRUGVHW�0RYH)LUVW�
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����������������������������:KLOH�1RW�DGR5HVY�5HFRUGVHW�(2)�
��������������������������������FO<U� ����
��������������������������������FO'W� ����
����������������������������������������,I�DGR$EF�5HFRUGVHW���� �DGR5HVY�5HFRUGVHW����7KHQ�
��������������������������������������������FO<U� �DGR5HVY�5HFRUGVHW����
������������������������������������������������,I��DGR5HVY�5HFRUGVHW���� ��&6(���7KHQ�
����������������������������������������������������FO'W� ���
������������������������������������������������(QG�,I�
������������������������������������������������,I��DGR5HVY�5HFRUGVHW���� ��,7���7KHQ�
����������������������������������������������������FO'W� ���
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� � 5RXWLQH�*HQHUDWRU�ZDV�WHVWHG�ZLWK�PRUH�WKDQ����GLIIHUHQW�SHRSOH�
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� � 5*06�KDV�EHHQ�FRPSOHWHO\�WHVWHG�XQGHU�0LFURVRIW�:LQGRZV����
2SHUDWLQJ�6\VWHP��7KH�V\VWHP�FRQILJXUDWLRQ�XVHG�IRU�WHVWLQJ�WKH�VRIWZDUH�LV�
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� � � � &21&/86,21�
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7KH�SURMHFW�5*06�KDV�EHHQ�GHYHORSHG�XVL QJ�9%�����DQG�06$FFHVV��9E�
ZDV�XVHG�IRU�IURQW�HQG���ZKLOH�06$FFHVV�ZDV�XVHG�LQ�WKH�EDFNHQG�IRU�GDWDEDVH�
RSHUDWLRQV��
�

7KRXJK��WKH�SURMHFW�LV�WHFKQLFDOO\�VRXQG��RQ�D�FUHDWLYH�IURQ�WKHUH�DUH�ORWV�WR�
LPSURYH��2EYLRXVO\��WKH�VHDUFKLQJ�DOJRULWKP�DQG�DOORFDWLRQ�D OJRULWKP�PD\�QHHG�
WR�EH�LPSURYHG��%XW��JLYHQ�WKH�WLPH�IUDPH��ZH�DUH�VDWLVILHG�ZLWK�WKH�RXWFRPH�RI�
WKH�SURMHFW��
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