
Two Digital Library Interfaces
That Exploit Hierarchical Structure
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Figure 1: GUI for Book Records Organized by Dewey Decimal Classification.
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3.1. Interface Widgets
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Figure 2: Interface after Search for “Human Computer Interaction”.
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3.1.2. Subject Hierarchy and Current Node Lists:
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3.1.3. Book Shelf and Book Display Widgets:
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Figure 3: Graphic Display of Dewey Hierarchy after
LSI Search.
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3.4.1. Interactive Graphic view of DDC:
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dZmsf;Y�g�W Y~e=P�d³b(e�q�f]à(W�[]dZRLY�dZm=fATLe7k�P�VZg*W`daTjP�e�dam=f;Y�W
VZfQRjP7P�{�w
TLe=rnk�P�V�U=ysdzdam=f;Y­g�W Yn_Zy=_ap(f6[vd?dZm=f;Y­W`VZf�[vRjP�_Zf?daP�TLd |uª�f]w
!�y=f;_adZTLe=rzW�_Zf6W
VX[am�k�P�V��7TLg�TLR^W`V��CP7P�{7_J©�_Zfhf�W`U�P`o�f6« O�P�y=R^q�U�f
P�esfzOAW Y�dZP�b(e(qnP�dam=f;VAVZfhRjfho�W`e7d�_af6[]daTjP�e=_�P
k�dZm=f�m=TLf;V]W`V][Zm7Y7�
U=y=dATLdQTL_xW
Rj_aP�p�P�_a_ZTLU=RLf�daP?m(W o�f~p=VZf []P�gnp=y=dZf q�R^W
dZf;V]W`R�RLTLe={7_
U�f;d�O�fhf;eSesP�q�f;_�©�T�| f�|L�7%Xq�Tj_adZVaTjUsy=dZf6qÜVZf;R^W`daTLo�f;_6&�«;|~�ógnf6[am(W w
e=TL_Zg×OAW`_�TLg�psRjfhg�f;e7dZf q?k�P�V�dZm=TL_ ��TLetOAm=T^[am�WnU=y=dadZP�eSOAW`_
W`_a_ZP=[]T^W`daf6q­OATLdZm­f6W�[am­e=P=q7f�W`e�qS[]RLT^[a{7Tjesr�P�e­dZm�W`d�U=y=dadZP�e
p=Vaf;_Zf;e7daf6qFW�RjTL_ad�P`kCP�dZm=f;V�Vaf;R^W`dZf qte=P=q7fh_6|��Ad~_ZP�g�f�p�P�TLe7d6�
dZmsf;_Zft[]P�g�p=RLf]àSmsTjfhVXW`V][am=TLf;_�OQP�ysR�q�U�f�U�f;dZdaf;V?VZf;psVZf;_af;e7dZf6q
U7Y?klW�[]f;daf6q*[]R^W`_Z_aTcb/[;W`daTLP�e*_ZY7_Zdaf;g�_�©�_Zf;f��7f6[]daTjP�eSÕ�«h|

3.4.6. User Restricted Collections:
µ�e¯g�W
e7Y±[;W
_Zf;_ �zW

y=_af;VAO�P�y=R^q�U(f�OATLRLRLTjesr�dZP�VZfh_ZdZVaT^[]dA_Zf6W
VX[am=f;_~dZP?[]f;VadXW`TLe*_Zfhr`w
g�fhe�da_�P
k�dam=fA[]R^W`_Z_aTcb/[;W`daTLP�e�m=TLf;VXW
VX[am7Y�|�NAmsTj_C[]P�y=R^q�TLg�p=VaP`o�f
[]P�g�p=y=d]W`daTjP�e(W`R³f08�[]TLf;e([vY�W
e(qtOQP�ysR�q�k�P=[]y=_�dam=f?y=_ZfhVZ_�W
d�w
dZfhe�daTLP�e�|JÙ¯m=TLRLf�dZm�W`dz[hW`p(W
U=TLRjTLd�Y�OxW
_�e=P�dAf;_Z_af;e7dZT^W`R k�P�VAdam=f
[]y=VaVZf;e7d*p=VaP�dZP�d�Y7p(ftOATLdamíW
U(P�y=d�»�ì:9×U�P7P�{FVaf6[]P�VXq7_*P�e¯W
p�P`O�f;V�k�y=R�OQP�Va{�_adXW
dZTLP�e��
k�P�VxW�g?y([am?R^W`Var�f;VA[]P�RjRLf6[vdZTLP�e�©�f�| r(|L�
k�P�V´dam=fAï�TLU=VXW
VZY�P
k/�QP�esr�VZfh_Z_�[]P�RLRjf []dZTLP�e�P�V³k�P�V4Ù�P�VZR^q�w�Ù¯T^q7f
Ù�f;U*©�Ù¯Ù¯Ù°«³p(W
r�f;_CP�e?dZm=f~µ�e7dZf;Vae=f;dX«Qdam=fAy=_af;V�_am=P�ysR�q�U�f
W`UsRjfAdaP�_ap(f []Tck�Y?_Zy=Us_Zf;da_AP`k�dZmsf�VZf []P�V]q7_AdZP�_Zf6W
VX[am�|Qê=P�VCdZm=TL_
_ZY7_adZf;g­��y=_af;VZ_�_ZysU7wl_af;RLf6[]daf6qÓe=P=q7f;_�dZP*TLe([]RLy(q7f?P�eFW�_af;p(WÍw
VXW
dZf�_am=f;RckxW
e(q*dZmsf;Yt[]P�y=R^qndZP�r�r�Rjf�U(W�[a{ÜW
e(qnk�P�VZdam�daP�dam(W`d

_Zm=f;RckX|

4. INTERFACE FOR FACETED CLASSIFICATIONSê�TLr�y=VZf?Õ?_am=P`OA_�W`etTLe7dZf;V�klW�[vf�k�P�V�U=VaP`OA_ZTLe=rndZm=f?[]P�gnp=y=daf;V
_X[]TLf;e([vf�RLTLdZfhVXW`day=VZfnU7Y�g�f6W
e=_�P`k�dZmsfF���`�~�(�����^�7¡t¢A£ ¥ ��£h¦4§[]R^W`_Z_aTcb/[;W`daTLP�e�|4NAm=f~dZf;_ad�[]P�Vap=y=_�[]P�e=_ZTL_adZf6qnP`kCq7P=[]dZP�VXW
R/q7TL_�w
_Zf;VadXW`daTLP�e=_�[]TLdZf6qnTLe����4�i���`�~�(�����^�7¡���ÃXÀvÆ�� ¥ £~¹Lºa¼´W`_Ap=y=U�w
RjTL_am=f6q­TLe±º å�å�Û=|�NAm=f?{�fhYST^q7f6WnTL_�_af;RLf6[]dZTLP�e�U�Y�_Zp�f6[]Tck�Y7TLe=r
g?y=RLdZTLp=RLfu[vP�e=_adZVXW
TLe�da_6|\}�kÉ[]P�y=VZ_af��QdZm=f;VaftTL_�esPSRLTLe=f6W
V�P�V�w
r�W`esTj� W`dZTLP�eFP`kzq�P�[vy=g�f;e7da_�k�P�V?q7TL_Zp=R^W Y­TLe±dam=TL_u[vP�RLRLf6[]dZTLP�e�ë
dZm7y=_6��dam=f�P�VXq7fhV�P`kQdZm=f�esP�q�f;_�Tje*dam=f�_am=f;Rck�q7TL_Zp=R^W Y7_�TL_Ay=e�w
q7f;dZfhVZg�TLe=f q�|

4.1. Interface Widgets
4.1.1. Cascading Facet Menus and Active Constraints

Widget:
¸tW;Ô]P�V�[;W`daf;r�P�VZTLf;_tW`VafS[am=P�_af;e\k�VaP�g dZm=f­ê(W�[]f;dZ_

OAT�q�r�f;d�W
d�dZmsf�y=p=p�f;V�RLf]k�d�P
kzê�TLr�y=VZf?ã�|*NAm=f;_Zfn_Zf;RLf6[vdZTLP�e=_
P�p�f;eu[hW`_X[hW�q7f6q�gnf;e7y=_�dZm�W`dCq7TL_Zp=R^W Y~RjP`OQf;V�wlRLf;o�f;R=[;W`daf;r�P�VZTLf;_6|
Ù¯m=f;endZm=f;%+/,&�daP�dam=f�VaTLr�m7dCP`k4dZm=f�klW�[vf;d�R^W
U(f;R�TL_�_af;RLf6[]daf6q��
dZm=f�klW�[]fhd�TL_ÉW�q=q7f6q­daP*dZm=f*�Qy=VZVaf;e7d��QP�e=_adZV]W`TLe7d�ï�TL_Zd�©�Rjfvk�d
g�T^q=q7RLfATLetê�TLr�y=VZf�ã�«h|
N´P­_ZmsP`O�dam=ft[]P�e7dZfvà�d?P
kzdam=f*_Zf;RLf6[]daf6q8[]P�e=_adZV]W`TLe7d?R�W
U(fhRj_ �
dZm=f~p(W`Vaf;e7dZ_QP`k�dZm=f�[]P�e=_adZV]W`TLe7dZ_�W
VZfzq�Tj_ap=R^W Y�f6q�TLe�p�W`VZfhe�dam=f]w
_Zf;_�P�e­dZm=f*�QP�e=_adZV]W`TLe7dÉï TL_Zd6|�NAm=f��7m=f;Rck�TL_�y=p�q=W`daf6q�OATLdZm
W`VZdaT^[]RLf;_�dam(W`dAg*W`dX[am?dam=f�[]P�e=_ZdaVXW`TLe7dZ_ |�}�k�[]P�ysVZ_Zf��(dam=f�[]P�e�w
_ZdZV]W`TLe7dZ_Ap=VaP�p(W
r�W
dZf�dZP?W`RLR�dZm=f;TLV�q7fh_X[]f;e�q=W`e7dZ_ |A�QP�e=_adZVXW
TLe�da_
[;W`e*U�fÉq�VZP�psp(f6q�k�VZP�gîdam=f��QP�e=_ZdaVXW`TLe7dAï�TL_ZdAU7Y�[]RLT^[a{�TLe=r�P�e
dZm=f�%=<>&�P�e*dZmsfzVaTLr�m7dA_ZT^q7f�P`k4dZm=f�OAT�q�r�f;d |
NAm=f�TLe7dZfhV�klW�[]f�W`RLRLP`OA_AdZm=f?ys_Zf;V�f;TLdZmsf;V�dZP*d]W`{�f�q7P=[]y=g�fhe�da_
dZm(W
d�g�W
dX[am�dZm=fQy=e=TLP�ezP
k=dZm=fA[]P�es_ZdZV]W`TLe7dZ_J©��zñ~��«�P�V³dZm=fQTLe7w
dZf;Va_Zf6[]daTLP�e*P`k�dam=fz[]P�e=_ZdaVXW
Tje7da_�©�}zª~«;|7ê=P�VCR^W`Var�f�[]P�RjRLf6[vdZTLP�e=_ �
dZm=f;Vaf�W`Vaf�P`k�daf;e?klW
VAdZP7P�g�W`e7Y�g*W`d][Zmsf;_Ck�P�VAdZmsfzyse=TLP�e�|4�CY
_ZOATLdX[am=TLe=r­dZP­dZm=fn�zñ~�×q7TL_Zp=R^W Y7�4dZm=fng�P�_ad�VZfhRjfho�W`e7duq�P�[Xw
y=g�f;e7da_�[;W`e�U�f�f W`_ZTLRLY*k�P�y=e(q�|*êsP�V�dam=f����A¸i�Aª []P�RjRLf6[Xw
dZTLP�e��Qdam=f;VZf­TL_?_Zy=Us_ZdXW
e7dZT^W`R~o�W`VZT^W
U=TLRjTLd�Y­TLe±dam=fte7y=g?U�f;V?P`k
[;W`daf;r�P�VZTLf;_zW
_Z_aTjr�e=f6q*W`e�q?dZmsfÉ[vVZTLdZf;VaT^W�k�P�V�q7fhdZf;Vag�TLe=TLe=r�Vaf;Rcw
f;o�W`e([vf�P`k4dZm=P�_Zf�[;W
dZf;r�P�VaTjfh_6|

4.1.2. Shelf:
�Jf6[;W
y=_Zf*gnP�_Zd~P`k�dam=f�q7P=[]y=gnf;e7dZ_�W
VZf?W`_�w

_ZTLr�e=f q�daP�_Zfho�f;V]W`R´[hW`dZfhr�P�VaTLf;_6��W�y=_ZfhV�[]P�y=R^qub(e(q�W�VZfhRjfho�W`e7d
e=P=q7f�W`e(qÜdZm=f;e­b�e(qtP�dZm=fhVzesP�q�f;_�dZm�W`d�m�W o�f�_ZTLg�TLR^W`VA[]R^W`_�w
_ZTcb/[;W
dZTLP�e=_ |ANAm=f�P`o�f;VZR^W
p=p=TLe=r?[;W`daf;r�P�VZTLf;_�W`Vaf�p=VZfh_Zf;e7dZf q­Tje
dZm=f�[vy=VZVaf;e7dzTLe7dZfhV�klW�[]f�U7Y�_af;RLf6[]dZTLe=rndZm=f�%ZP?&�k�VZP�g dZm=f�b�VZ_Zd
o�f6[]daP�V~P�e*dZm=f�VaTjr�m7dA_ZT^q7f�P`k4dZm=f�ê�W�[vf;d�¸*f;e7y*OAT^q7r�f;d |
��g�P�e=rtq7P=[]dZP�VXW
Rxq7TL_a_Zf;VadXW`daTLP�e=_�dZm(W
d�OQf;Vaf�[]TLdZf q�TLeF���4�
���`�~�(���l� �7¡���ÃXÀvÆ�� ¥ £�¹jºa¼�W`_�p=y=UsRjTL_am=f6q­TLe°º å�å�Ûs��dZmsfÜ[hW`dZfvw
r�P�VaTLf;_�dam(W`d³m(W�q~d�OQP�P�V�gnP�Vaf´P`o�f;VZR^W
p=_�dZP(@töBA�öCAED;ÿGFZú(ù`ý�ü��
	6þ�ú(ÿ
H 	 ú(ù`ü=û��\ü=ÿ7�JI$�K	 ù`þ
�KL7ü��AOQf;VZf�@töBM�öONPH �Q�R	S�7ý4���
@töBM�öjôT���7ÿ���ù`ü��X�QU�öCA öCMVU����;þ�û�ÿJH 	R� ��������@töLõ�öCMVW;�X�7ù
D;ÿQ	S�7ùSFZüZY�������W`e(qED`öCM öC[�\7�7ü=ù`ÿ4þ�ÿ´û4|�NAm7y=_6�=W�y=_ZfhVAOAm=P�W�[Xw
[]f;_Z_af6q\W`VadZT^[]RLf;_�y=e(q7fhV]@�öCA�öBAF[]P�y=R^qtf]à(W
g�TLe=f�dam=P�_af?P�dZmsf;V
[;W`daf;r�P�VZTLf;_�k�P�V�VZf;RLf;o�W
e7d�g�W
dZf;VaT�W
R�|�NAm=TL_�TL_?W*d�Y7p(fnP`k�ÂLÁ ��¤
£;Ã]Á`Â�Âc�^�7ÑzW�[]VZP�_Z_~dZm=f�msTjfhVXW`V][am�Y­©�_Zf;f�%Xò³à=daf;e(q7f6q�ê=f6W
dZy=Vaf;_^&
_Zf6[]daTLP�eSW
U(P`o�f6«;|

4.1.3. Searches:
�Qy=VZVaf;e7dZRLY�� dZf;Vag?w�k�VZf#!�y=fhe([]Y­O�f;TLr�m�daf6q

_Zf6W
VX[am=f;_AW`Vaf�TLg�psRjfhg�f;e7dZf q�TLe�dam=TL_4Tje7daf;V�klW�[]f�|³µ�e�P�e=fQg�P=q7f��
Tjd4TL_�p�P�_a_ZTLU=RLfQdZP�W`_a{�k�P�VCW`RLR�q�P�[vy=g�f;e7d³dZTLdZRLf;_4dZP�U�f�TLe([vRjy�q7f6q
Tje­dZmsf?_Zf6W
VX[am�|nµ�dzTL_�W`RL_aP�p�P�_a_ZTLU=RLf�dZP*RLTjgnTLdAdZm=f?_af6W`V][Zm�daP
dZm=P�_Zf�q7P=[]ysg�f;e7dZ_Adam(W`dAg*W`d][Zm?dam=f�[]P�e=_ZdaVXW
Tje7da_6|



Figure 4: Interface for
���
���������^�7¡�¢x£ ¥ ��£;¦4§ Classification with Two Constraints Selected.

Ý³P�_adZTLe=r*_Zf6W
VX[am�m=TLdZ_�W
r�W`TLe=_ad�dZm=f?m=TLf;V]W`V][Zm7YtTL_�g�P�VZf�[vP�g?w
p=RLT^[;W`daf6q�TLe�dam=TL_�[;W
_Zf�dam(W`e�k�P�VCdZm=fA_aTLg�p=RLfCm=TLf;V]W`V][ZmsT�[hW`R�q7TL_�w
p=R^W Y�U�f6[;W`ys_ZfSW�_ZTLe=r�Rjf*q7P=[]y=gnf;e7du[;W
e\U(f;RLP�e=rSdaPS_af;o�fhVXW`R
[;W
dZf;r�P�VZTLf;_ |CNAm=f�[]y=VZVaf;e7d�_aY�_adZf;g×ys_Zf;_~k�V]W�[]daTjP�e(W`R�[;W
dZf;r�P�VZY
g�fhg?U(f;Va_Zm=TLp=_³OAm=f;e�dZm=fAmsTjda_CW`VZfA_ap=VZf W�q?W�[vVZP�_a_C[;W`daf;r�P�VZTLf;_6|
��_�e=P�daf6q�W`U�P`o�f��³dZmsf��CP7P�{��7m=fhR�kQk�P�V�dZm=f�k�W�[]f;d�Tje7daf;V�klW�[]f
m(W
_�e=PSWnp=VaTjP�VZTQP�V]q7f;V6|*NAm7y=_ ��dam=f;Vaf�TL_�e=Pte�W`dZysVXW`RJP�VXq�f;V
dZP*q7TL_Zp=R^W Y*_Zf W`VX[am­m=TLdZ_ |�}�e­dZmsf�P�dZm=f;V�m(W
e(q���Wno�W`VaTjfhd�Y�P`k
P�dam=f;V?W�q­m=P=[�P�VZr7W`e=TL�6W
dZTLP�es_ÉW
VZfnp(P�_Z_ZTLU=RLf�|­ê=P�V�TLe=_Zd]W`e([vf��
dZmsfu[;W
dZf;r�P�VaTjfh_�g�TLr�m7dAU�f�P�VXq7fhVZf6q­U7Ytdam=fuq�f;e=_ZTLd�YtP
k�m=TLdZ_ |
�#VZfhR�W
dZf6qnp=VaP�U=RLf;g Tj_AOAmsT�[am�klW�[]fhdAm=TLf;VXW
VX[am7Y�dZP?p�P�p�wlP�p(f;e
W k�dZf;VAW�_Zf W`VX[am�©�p�f;VZm(W
p=_AdZP�m=f;RLp�r�y=T^q7fAdZm=f~y=_ZfhVAdZP�k�ysVZdZmsf;V
VZfvb(e=f�dam=f�_Zf W`VX[am(«h|

5. DISCUSSION
5.1. User StudiesÙ¯m=TLRLf�k�P�VZg*W`R�y=_af;V�_Zday(q7TLf;_�m�W o�f�e=P�d�U�f;f;eF[]P�e(q7y([]daf6q­P�e
dZmsf;_Zf�TLe7dZfhV�klW�[]f;_6�sTLe7k�P�Vag�W
R7k�f;f6q�U(W�[a{?k�VZP�g y=_Zf;Va_AP`k4dZm=f�msT�w
f;V]W`VX[am=T^[;W
RATLe�daf;V�k�W�[]fnm(W`_�U(fhf;e\r�f;e=fhVXW`RLRLY­klW o�P�VXW
U=RLf�|t}~e=f
g�WhÔ]P�V�TLe=esP`o�W`dZTLP�e�m=f;VZf�m(W`_?U�f;f;e8dZm=f*TLe7dZVaP�q�y([]dZTLP�e±P
kÉW
�JP�P�{F�7m=f;RckX|­�Cf [;W`y=_af*dZm=TL_�Tj_�dZm=fnP�e=RLY�k�y=RLRcwl_][;W`RLf?_ZY7_adZf;g
dZPnTLe([]RLy(q7f?W��JP7P�{t�7m=f;Rck�©lW
e(q*m=f;e�[]f?dZm=f�P�esRjY*_aY�_adZf;g�dZP
W`RLRLP`O#U=VaP`OA_ZTLe=r�P
kxU�P7P�{7_�U7Yt_Zm=fhR�kAP�V]q7f;V]«;�4TLd�TL_�e=P�d�[]RLf6W
V
OAm(W
dA_ZP�VadAP`k4f;o�W`RLy(W
dZTLP�enTj_AgnP�_adCVZf6W
_ZP�e(W`U=RLf�|
NAm=fCr�VZf6W
dZf;_ad4p=VZP�U=RLf;g#OATLdZm�dZm=fh_ZfQTje7daf;V�klW�[]f;_CW`psp(f6W
VZ_4dZPAU�f
[]P�g�p=RLf]àSTLe7dZfhVXW�[vdZTLP�e=_?W`gnP�e=r�k�f6W
dZy=Vaf;_6|­ê=P�V�TLe=_Zd]W`e([]f��4Tje

dZm=f�·ATLdZ_�}~e=RLY�gnP=q7f�dam=f;VafzW`VafAP`k�daf;e?dZP7P�k�f;O\_Zf;RLf6[]daTLP�e=_CdaP
b(RLR(dam=f��7m=f;Rck¨�~TL_ZpsR�W Y�ë`dam7y=_6�7dam=f�ßAp(�JP7P�{�W`e�q��~P`OAe(�JP�P�{
U=y=dZdaP�e=_Jm(W o�fCesPzfv²/f6[vd6|4µ�e?W�q=q7TLdaTjP�e�� _ZP�g�f4dZf;_adCy=_af;VZ_Cm�W o�f
_Zy=r�r�f;_adZf6qndZm�W`dQdZm=f~f;RLTj_aTLP�e�Tje?dam=fz·�TLdZ_A}�esRjY�g�P=q7fQ_ZmsP�y=R^q
W`p=p=RLY�dZP�dam=f�N�}��ÓW`_4O�fhRjR=W
_´dam=fA�CP7P�{��7m=f;RckX|4�QP�gnp=RLf;dZf;RLY
_Zm=Tck�daTjesr�[]P�e7daf]à=dCk�VaP�g P�esfA_Zf;dAP
k/_][]VZf;fhe=_�daP�W`e=P�dZm=fhV�©�f�| r(|L�
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