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�UVWXYZ�[\�]VZWYẐ Z�_Z�̀abcdeVfdZg�hiVceZjZ�iYhkacZ��_Z�hka_feZ_a�_Z�iYhald�mih̀nZ̀ZoZp��



�����������	
����������
��
�����������
���������������������������������

�  �!"#� 

��$����������%
	�&����'��	&�(������
�
��%��)*+,�-,./0/+,�12.3/4/556�7/8�-369,:/56;<�161+/4*+*�=*�7-3*.9/56/�5*�-3,/>+6�1/�8*=63*�5*�+36�19,?5*�*3@6+/>+73*�AB6CD�EF<�-36�>,;+,�,+G/956+/�19,/./�H�-,+3/86+/91>6�65+/3B/?1<�9,C6>*�6�G*556�1*�;15,�6=3*=/56�6�5/=*.61646�/G65�,+�G37CD�I3@6+/>+73*+*�1/�121+,6�,+�J�+6-*�4,G796�H�756./31*956<�5/�=*.61/K6�,+�-3/G4/+5*+*�,89*1+�6�1-/L6*96=63*56<�3/*96=63*K6�9,C6>*+*�5*�>,5>3/+5,+,�-369,:/56/D� M,G796+/� NOPQRSTUVT� UQ� WXYZ[OQ<� NOPQRSTUVT� UQ�OXZPT\VZTSVZT<�NOPQRSTUVT�UQ�OXZPT\VZTSY]V̂�VUZTP_T̀Y�aNbcd<�6�eTfQRVYVgXYZ�XZ�hNij�4,C*+�8/=�56>*>.6�-3,4/56�G*�82G*+�65+/C363*56�.�G37C6�65B,34*L6,556�161+/46<�3/*96=63*K6�B75>L6,5*95,1+�.�3*=96056�-3/G4/+56�,89*1+6D�M,G792+�=*�7-3*.9/56/�5*�G,1+2-*�64*�.2=4,:5,1+�G*�-,970*.*�G*556�6�,+�.25k56�65B,34*L6,556�6=+,056L6�6�3/17316<�>,/+,�-,=.,9;.*�161+/4*+*�=*�7-3*.9/56/�5*�-3,/>+6�G*�1/�6=-,9=.*�12.4/1+5,�1�./0/�12K/1+.7.*K6�161+/46�=*�/9/>+3,55,�,870/56/<�>*+,�l mlnopqpr�stluu�vJ#w�5*�x71/51>6�756./316+/+�6�G3D�y5+/3B/?16+/�4/:G7�,+G/956+/�>,4-,5/5+6�1*�,-61*56�.2=4,:5,�5*? -295,�5*�1*4*+*�G6*C3*4*D�z*�G*�5/�1/�-3/+37-.*�6=96k5,�+;�,0/.6G56+/�=*.6164,1+6�1*�-3,-715*+6D�z*.6164,1++*�,+�+6-�{{|nuu}}�1/�-,1,0.*�1*4,�.�1970*6+/�>,C*+,�5/�1+*.*�;15,<�0/�G*G/5�4,G79�6=-,9=.*�B75>L6,5*95,1+�,+�G37C�>,4-,5/5+D�~�1970*6+/�5*�G63/>+56�65+/3B/?16�+*=6�=*.6164,1+�/�,0/.6G5*�6�746k9/5,�5/�/�,+8/9;=*5*D���,3*G6�12K*+*�-36065*�5/�1*�,+8/9;=*56�6�=*.6164,1+6+/�4/:G7�-3/G,1+*./56+/�65+/3B/?16<�,16C73;.*K6�G*556�=*���y�6�5/C,.6;�6=61>.*5�65+/3B/?1D�M,G792+�NOPQRSTUVT�UQ�OPXT]ZV�6C3*/�L/5+3*95*�3,9;�.�-3/G9,:/5*+*�*3@6+/>+73*D��,?�-,=.,9;.*�5*�-,+3/86+/96+/<�.�=*.6164,1+�,+�-3*.*+*�64�=*�G,1+2-<�G*�12=G*.*+�-3,/>+6��G*�C6�G/>,4-,=63*+�G,�45,:/1+.,�.=*645,1.23=*56�6�G/B6563*56�.�1+3,C*�-,19/G,.*+/95,1+�-,G=*G*06��G*�-3/G,1+*.;+�G,-2956+/956�-,4,K56�4*+/36*96�=*�1+7G/5+6+/��G*�-3/G*.*+�-,G=*G*06�6�-3,/>+6��G*�,L/5;.*+�-,G=*G*06�6�-3,/>+6�6�+D5D����TUTPQZXP[Z�UQ�fQWQUV̂�6=-,9=.*�+/>1+,.6�k*89,56�=*�-3,6=.,95,�C/5/363*5/�5*�.*36*5+6�5*�=*G*06�1�/G5*>.6�696�896=>6�B75>L6,5*956�6�696�G,>74/5+*956�6=61>.*56;D�z*�G*�1/�C*3*5+63*�L/9,1++*�6�1461292+�5*�=*G*56/+,<�-3,4/596.6+/�.�5/C,�1/�7>*=.*+�1�-*3*4/+36<�=*�>,6+,�=*G29:6+/95,�1/�-,1,0.*�G,-71+64,�45,:/1+.,�,+�1+,?5,1+6�6�9,C60/1>6�.=*64,.32=>6�1�G37C6�-*3*4/+36D�M,G792+�=*��RZXgQZV�UX�XZ]PVRQUT�UQ�OSQ�VQZYZRX�6=.960*�12G23:*56/+,�5*�G,>74/5+*L6;+*<�-3/G*G/5*�,+�1+7G/5+6+/<�B,3463*�12,+./+56;���m�G,>74/5+�=*�=*;.>*�6�C,�6=-3*K*�5*�.25k56�-369,:/56;�A5*? 0/1+,�7/8�7197C6F<�>,6+,�3/*95,�6=.23k.*+�-3,./3>*+*�=*�-9*C6*+1+.,D��86>5,./5,�+/=6�.25k56�7197C6�*5*96=63*+�-3/G*G/56;�4*+/36*9�1-3;4,�+/>1+*�5*�G37C6�-7896>*L66<�5*96056�.�3/G6L*�C,9/46�86896,C3*B1>6�65G/>16�A=*�5*7056�-7896>*L66�5*? 0/1+,��o����l�<�*�=*�1+7G/5+1>6�H���opq�qpFD�~*:5,�G*�1/�,+8/9/:6�/<�0/�+,=6�4,G79�5/�.=/4*�56>*>.6�1*4,1+,;+/956�3/k/56;<�*�-3,1+,�-,>*=.*�5*�-3/-,G*.*+/9;�3/=79+*+6+/�,+�-3,./3>*+*�=*�-9*C6*+1+.,<�.235*+6�,+�.25k56+/�65B3,4*L6,556�3/17316D��G651+./56;+<�>,?+,�64*�-3*.,�G*�.=/4/�3/k/56/�G*96�G*G/5*�3*8,+*�/�-3/-61*5*�696�5/�+,.*�/�-3/-,G*.*+/9;+D�),4-,5/5+2+<�6=.23k.*K��UQSVf�UQ�WX]�gTUZQ�V̂ZQ�5;4*�=*�L/9�G*�=*4/56�-3/-,G*.*+/9;�-36�,L/5;.*5/+,D��,?�-3,./3;.*�1*4,�G*96�=*G29:6+/956+/�/9/4/5+6�.�/G65�G,>74/5+�A7.,G<�-3/GC9/G�5*�12K/1+.7.*K6+/�3/k/56;<�*5*96=�5*�6=61>.*56;+*<�L/9<�=*G*06�6�+D5DF�1*�5*96056�696�5/�6�G*96�G,>74/5+*L6;+*�>*+,�L;9,�/�B,34*+63*5*�-3*.695,D��/9+*�47�/�G*�-,G-,4,C5/�1+7G/5+6+/�>*+,�64�>*:/�G*96�G,>74/5+*L6;+*�64�/�-295*�696�0*1+605*�,K/�.�4,4/5+*�5*�5/?5,+,�-3/G*.*5/<�5,�5/�6�G*�-3*.6�*5*96=�5*�146129*�5*�+/>1+*�.�-3/G*G/56;�G,>74/5+D



�����������	
����
������
��
�������

����
��������������
������������������

� �
 �!"!� 

� �
� � � #$%&'(�)*�+',$-./-
&'(�0(�1$1-.2(-(



�����������	
����������
��
�����������
���������������������������������

�  �!"#� 

�$%&'()*�+,�-./012324562�6.�017289:92�;2<3=�>9=3269:92�&,?,�?)+@%AB%C*�D%C(E&BF*E�C,@F�&,�F+GFH,*�DH%EI*FJ�D%�I%F*%�&,�H,G%*K*J�I,I*%�F�B,�DHED%&,?,*E(F*E�&,�LF�H,+DHE&E(K*�DHFB'&F*E(B%� �H)MB%�FNF(F�,?*%@,*FMB%O�P*'&EB*F*E�@%L,*�&,�I,B&F&,*C*?,*�+,�@B%AEC*?%�DH%EI*F�E&B%?HE@EBB%J�B%�C(E&�I,*%�DHED%&,?,*E(�?)+(%AF�B,�&,&EB�C*'&EB*�%DHE&E(EB�DH%EI*�,?*%@,*FMB%�CE�%*@EBK*�+,K?IF*E�B,�C*'&EB*,�+,�?CFMIF�%C*,B,(F�DH%EI*FJ�,�+,K?IF*E�%*�?CFMIF�%C*,B,(F�C*'&EB*F�+,�?)DH%CBFK�DH%EI*�,?*%@,*FMB%�CE�%*Q?)H(K*O�$%&'()*�R:>8=>::�DHE&%C*,?K�BE%GQ%&F@F*E�S'BITF%B,(BF�?)+@%AB%C*F�+,�,CFBQH%BB,�I%@'BFI,TFK�@EA&'�C*'&EB*F*E�F�DHED%&,?,*E(F*EO�UFCI'CFF*E�@%L,*�&,�G)&,*�M,C*BF�B,�BF?%�DH%EI*�F(F�D'G(FMBF�B,�BF?%�&FCTFD(FB,O��VHF�B,G(FA,?,BE�B,�IH,WBF*E�CH%I%?E�+,�DHE&,?,BE�B,�D%&+,&,MF�?�H,@IF*E�B,�&,&EB�DH%EI*�F(F�DHF�B,C*)D?,BE�B,�&H'L%�C)GF*FE�@%&'()*�+,�XY97;.9:Z67�=Y237;5Y.62�F@,�+,&)(AEBFE*%�,?*%@,*FMB%�&,�F+DH,*F�DFC@,�D%�E(EI*H%BB,*,�D%[,�B,�C)%*?E*BF*E�D%*HEGF*E(FJ�I,I*%�F�&,�'I,AE�B,�@%&'(,�+,�'DH,?(EBFE�B,�D%*HEGF*E(CIFK�FB*EHSEWC�&,�F@�%G)HBE�?BF@,BFE�+,�B,C*)D?,[F*E�C)GF*FK�DHF�C(E&?,[%*%�F@�?(F+,BE�?�CFC*E@,*,O��� ��\�]�
����̂
	�\����_	��PFC*E@,*,�+,�'DH,?(EBFE�B,�DH%EI*F�H,G%*F�C�@B%AEC*?%�F�H,+(FMBF�D%�*FD�&,BBFO�V% L%(K@,*,�M,C*�%*�*KQJ�%C%GEB%�*E+F�D%&(EA,[F�B,�MEC*,�,I*',(F+,TFK�F�D,H,(E(EB�@B%L%�D%*HEGF*E(CIF�&%C*)DJ�E�TE(EC)%GH,+B%�&,�CE�C)QH,BK?,*�D%&�I%B*H%(,�B,�CFC*E@,�+,�'DH,?(EBFE�B,�G,+F�%*�&,BBF�̀PabUcO�V%@%[BF*E�@,*EHF,(F�F�*E+FJ�DHE&,&EBF�%*�C*'&EB*F*E�@%L,*�&,�CE�C)QH,BK?,*�&FHEI*B%�?)?�S,W(%?,*,�CFC*E@,�B,�C)H?)H,�?)?�?F&�B,�OdefJ�Oegh�F(F�,HQF?BF�S,W(%?EO�i,�&,�CE�L,H,B*FH,�'BFI,(B%C**,�B,�S,W(%?F*E�F@EB,�E�BE%GQ%&F@%�CFC*E@,*,�C,@,�&,�LF�LEBEHFH,J�,�+,�&,�CE�%C)[EC*?F�?H)+I,�C�%C*,B,(F*E�&,BBFJ�'DH,?(K?,BF�%*�PabUJ�E�AE(,*E(B%�S,W(%?F*E�F@EB,�&,�%*L%?,HK*�F+TK(%�F(F�M,C*FMB%�B,�C)%*?E*BF*E�I(jM%?F�,*HFG'*F�?�G,+,*,�%*�&,BBFO�VH%TEC)*�B,�DH%EI*FH,BE�B,�bU�E�%DFC,B�D%&H%GB%�?�(F*EH,*'HBF*E�F+*%MBFTFJ�I,C,E[F�*E@,*FI,*,O�VHE@FB,?,�DHE+�I%BTED*',(EB�@%&E(�̀%DFC,BFE�MHE+�@%&E(�%GEI*F ?H)+IF�F(F�I(,C�&F,LH,@,cJ�(%LFMECIF�@%&E(J�B,W MEC*%�HE(,TF%BEBJ�F�HE,(F+,TFK�B,�*%+F�@%&E(�?�F+GH,B,*,�PabUO�VHEQ%&)*�%*�I%BTED*',(EB�I)@�(%LFMECIF�@%&E(�E�C*,B&,H*F+FH,B�DH%TECJ�D%&MFBEB�B,�DH,?F(,J�%DFC,BF�?�k#!J#lJ#mJ#noO�i,�&,�CE�L,H,B*FH,�TE(%C**,�B,�&,BBF*E�F�ESEI*F?B%C**,�B,�*KQB,*,�%GH,G%*I,�E�BE%GQ%&F@%�HE(,TF%BBFK*�@%&E(�&,�CE�B%H@,(F+FH,�&%�*OB,HO�*HE*,�B%H@,(B,�S%H@,�k##J#pJ#lJ#moO�q,�SFL'H,�l�E�D%I,+,B�HE(,TF%BBFK*�@%&E(�B,�bU�B,�CFC*E@,*,�+,�'DH,?(EBFE�B,�DH%EI*FO���



�����������	
����������
��
�����������
���������������������������������

�  �!"#� 

� $%&'()�*+�,-.)/%01-1�203-.�1)�45�� 6��78������9:;<=>?;@ABA�CDCB;EA�AFB>EABDGD:A�H>=IEA�JACB�>B�K:>L;CDB;M�CFN:GA@D�C�K:;<AFA@;B>�D�>L;@IFA@;B>�@A�CBO<;@BCPD�K:>;PBD�D�K:;<>CBAFI�@A�K>B:;QDB;=DB;�C:;<CBFA�GA�ACD@R:>@@A�P>EO@DPALDI�D�:AQ>BA�F�O<>Q@>�GA�FCIPA�>B�CB:A@DB;�F:;E;S�TAB>�O;Q�K:D=>?;@D;�CDCB;EABA�K:;<>CBAFI�<>CBNK�<>�OK:AF=IFA@DB;�>B�@;I�<A@@D�K>�FCIP>�F:;E;�@A�<;@>@>UD;B>�D�>B�FCIPA�B>JPA�@A�CF;BAS�V<D@CBF;@>B>�DGDCPFA@;�GA�>CNU;CBFIFA@;�@A�<>CBNK�<>�@;I�;�K>B:;QDB;=DB;�<A�:AGK>=AHAB�C�O;Q�Q:AOGN:�D�F:NGPA�C�W@B;:@;B�X�OC=>FDI�@A=DJ@D�<>:D�GA�K>B:;QDB;=DB;�@A�<?>Q@D�P>EKYB:D�D�E>QD=@D�B;=;Z>@DS��[N\�PAB>�E><O=NB�GA�OK:AF=;@D;�@A�<>CBNKA�E>?;�<A�>QE;@I�<A@@D�C�FN@]@D�O;Q�K:D=>?;@DI�;�FNGE>?@>�CDCB;EABA�<A�C;�DGK>=GFA�CNFE;CB@>�C�DGP=YJDB;=@>�:AGK:>CB:A@;@DB;�CDCB;ED�GA�;=;PB:>@@>�>QOJ;@D;�PAB>�̂ _̂ àbcbd�ef̂gg�@A�hOC;@CPD�O@DF;:CDB;BM� ijjkĝ� D� <:OHDS� l;@;:AB>:NB� @A� GA<A@DI� K>GF>=IFA� @A�K:;K><AFAB;=DB;�QN:G>�D�=;C@>�<A�DGH>BFIB�@>FD�GA<A@DI�FCIPA�H><D@AS�mFB>EABDJ@ABA�K:>F;:PA�GA�CKAGFA@;�@A�Z>:EA=@DB;�DGDCPFA@DI�F�<>POE;@BALDIBA�CK;CBIFA�E@>H>�F:;E;�PAPB>�@A�CBO<;@BDB;�BAPA�D�@A�K:;K><AFAB;=DB;M�A�A@A=DGNB�GA�@A=DJD;�@A�K=AHDABCBF>�DH:A;�FA?@A�:>=I�F�>Q;PBDF@>B>�>L;@IFA@;�@A�:AQ>BABA�@A�CBO<;@BDB;S�n;�@A�K>C=;<@>�EICB>�L;@B:A=DGD:A@DIB�RA:APB;:�@A�K:D=>?;@D;B>�D�
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Abstract: This paper suggests an architecture and logical model of an advanced 
web-based student project management system that automates some of the tasks related 
to project submission and evaluation, and provides a flexible way of asynchronous 
communication between teachers and students. A requirements generator is helping 
teachers to easily define as many project alternatives as needed. An automatic analysis, 
saving plenty of time to both students and teachers, is performed right upon submission to 
verify that students’ documentation complies with formal requirements and it is correctly 
formatted. The utilization of external automatic plagiarism detection plays a major role in 
achieving higher accuracy and objectiveness of evaluation. As a web application the 
system provides 24/7 access to its data from all over the world allowing flexible and 
personalized time management to all users.  

Keywords: web based project management; information systems; software 
architecture; learning management systems; e-Learning; web applications. 


