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o1 o2 Description

o1 before o2

o1 meets o2

o1 overlaps o2

o1 during o2

o1 starts o2

o1 finishes o2

o1 equal o2

Notation

B(o1,o2)

M(o1,o2)

OV(o1,o2)

D(o1,o2)

S(o1,o2)

F(o1,o2)

EQ(O1,o2)
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Center Rad ActiveD

child1 child2 child3

(0,0,0,0,0)    50 2,3

(5,3,20,1,5)

(0,0,0,0,0)    50 2,3

(5,3,20,1,5) (0,0,18,42,4)

(0,0,0,0,0)    50 2,3

(5,3,20,1,5) (0,0,18,42,4) (0,0,19,39,6)

LEGEND

(a) (b) (c)

(0,0,0,0,0) 50 2,3

v1 v4 v2 v3

v1 v1 v2 v1 v2 v3

S1 S2

(20,9,30,5,5) 20    1,4 (1,1,30,4,4) 13 2

(d)
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(0,0,0,0,0) 50 2,3

v1 v4 v2 v3

S1 S2

(20,9,30,5,5) 20    1,4 (1,1,30,4,4) 13 2

v5

(0,0,0,0,0) 50 2,3

v1 v4 v2 v3

S1 S2

(20,9,30,5,5) 20    1,4 (1,1,30,4,4) 13 2

v5 v6
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john

mary

liz

ed

singing

dancing

speaking

im1

im2

im3

vid1:[1,10]

vid1:[11,20]

vid1:[21,40]

vid2:[1,20]

vid2:[21,30]

disk1:[1,20]

disk1:[21,40]

man

woman
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man woman
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 � 6���, J � � � � �T6 � 6 � ��,�� ��3 � � � � � 1 " � 6 � � � � � 6�� � � H � � �

� ��� ��� � � � �., ��� � U � � � � � � � 8 " � , � J � � � � � � 6�� � �., � ��, � � ��3
� � � � � 8 � � U � , H 3 � � � � �IH 6 � � � � � 3 � 1
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� � L � ��� � � � �0,��8� � U � � � � � � � ; "K� ,�� J � � � � �O3 � � � � � 3 � � ��� �IH 6 � 1
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��� � � 1
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� 6 � � � � � � � 1

G � 4 � � ����� J � J � �56 � ��� � � � & � � � ��� � 3 � � � � � 1 , � J 1
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1 1 � � J � ,�� ��� � � � � � 6 � � �S3 � � � ��� � 6�� � � � �!6 � � � � � � ��� � � � �., �8� � U � �
& � � � � 1 ��3 � � � � � 7  1�X 6 � � � � �_4 � � � � � � � U � � � � , H +��  �� 1 , & � � � � � 1

8 1 X 6 �&, � � L � ��� � � � �., � 6�� � ����� 6 �	� � � � � �
� � � 7 � " 
 4 � � � , H � & � + 7  ��
7 �@, � �
� � � � 1EX 6 � � � ���_4 � � � ��� 
 4 � � � U � �
� & � + 7  � 7 �B, � �
� � � � 1

; 1�� � ��� � � � �:3 ��� J ��� � � � ��� � 6 � � �����'6������ � � � ��� � � � �., �8� � U � ��� � � � �� � 1�X 6 � � � �	�_4 � � � � � �
� U � � � � , H +�� � � � , � � � � � � 1

G�� � � � � � ,���� 1�� � �&, � � � � 6 � 3���� � 3 ��� J ��� ��� ,�� � � J � , � ��� � �8� �
+ � ,�� � � � � ��� ��� � ,

G�� � � 7 ��� 8 � 131�� � ��, � � � � � 6 � ,P4 � � � � ��3 � �
� � � � � 6 � � �!� ,"� � 
 4 � � ���
� � � ��� � �.,�� 1
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� 1=C �ED�F 3�GIH J �JHLKMFq�JNPOQFRGSF56�O:H�T H 64F�FRTVUWU�F56�OXH�O��YK$6�O	�IKZTWD@N[GYDRT\FRTWGY]�O^K
G U O1HSF56�O_UY�ED�F ��UWGa` � + KbOc]�GEFROdK e �gf (_) � , G�3hF56	OiFRH
�Y` � 1CX 6	TVDjH�O L
�_4	TVH�OcDkFRH
� U OcH�DLTW] H + e �gf-(*) � � � $ , ��UWGa` �lD 1

m 1 X 6�Oc]BH�O L N[GYDLT&FRTWGY]iF56	O:H�O��YK 6�O	�IKnFRGAFRH
�Y` � 7Ro "^p 4�q_N�TW] H �o�	D + 7 $ �
7 o , FRH
�Y` �lD 1EX 6�TWD�H�O��_4�TWH�O1D�� p 4�q_NBG U O1H
����D + 7 $ � 7 o , FRH
�I` �lD 1

r 1�� O J TW]%KsF56�OkFq�JNPO + q_G U TV] H UVOS3�F , FRTWUWUaF56�OtH�O��YK 6�O	�YKnTVDuN[GYDRT\FRTWGY]�O^K
G U O1H&�	UVGa` � � o 1 X 6	TVDvH�O��_4�TWH�O1D�FRH
� U O1H�DRTW] H + e �gf-(*) � � � o , �	UVGa` �lD 1

G X 6�O:FRTWq_O # o H�O��_4�TWH�O^K�3�GYH
�JU&FRO1H�] ��FRT U O m TVD H T U O1] �4w N
# o %

+ e �gf-(*) � � � $ ,
�lx � (

����D + 7 $ � 7Ro ,
7 �)�Py{z=xIx � (

+ e �gf-(*) � � � o ,
|}| [

G�~ F?TWD�TVq_N[GYH�Fq�J]4F�FRG ]�GEFROBF56 �gF�F56�O ���[G U O�`k�EU,`g4�UY��FRTWGY]�D�`56 �E] H O
J 6�Oc] p 4�q�N	DkG U O1Hhq 4�U&FRTVN	UVO:FRH
�Y` �lD��JH�O�]�GEF��JUVUWG J O^K 1
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G X H
�I` �lD �JH�O���KbTY� H GY] �JU��SFRH
�I` �lD 1
G X �ENPO J TW]%KbD&�JH�G�4�]%K �M`*wbUVTW]%K(O1HhTW] �sDRN�TWH
�JU 3��ED56�TWGY] 1
G � O��YK � J H�T&FRO�6�O��YKbD �JH�O@O1q �[O^K�KbOdK TW]SF56�O D54�H 3��Y`�O@G�3lF56�Ok`*wbUVTW]%K(O1H 1
G X 6�O&���bTWD �Y` H�GIDRD J 6�T,`56sF56�OQ`*wbUVTW]%K(O1H H�GEFq�gFRO1D@TWD}DLGYq_O J 6 �gF FRTWU&FROdK
	
H�OcUY��FRT U O FRGMF56�O Fq�JNPO T&FRDRO1UV3 1

G X 6�O 6�O��YKbD�� N �JDLD��MF56�OSUWTW]�O	�EHtq_G U Ocq�Oc]4F:G�3 F56	O Fq�JNPO�	 KbT�
[OcH�O1]4F
N �EH�FRDtG�39F56�O Fq�JNPO�	�`�GYH�H�OcDLNPGI] KbTW] H FRG�] H 4�UY�EH�	bKbTY� H GY] �JU�FRH
�Y` �lD 1
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Tape

A B C

cylinder

read/write heads

Tape
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+ � , � O��YKbTW] H G�39Fq�JN[O"�4wBH�O	�IK L 6�O��YKbD + � , � O	�IK(TV] H G�3�Fq�JNPO �4w?H�O��YK L 6	O��YKbD
� 3�FROcHkFq�JN[O�q�G U O1q_O1]4Fh�E`{wbUWTW]%KbOcH@H�G Fq�gFRTWGY]
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G�� 6�Oc]sH�Od`�GYHLKbTW] H �vFq�JN[O�	o�vF J G D�FRO1NsN�H�Ga` OdK\4�H�O@TWD�3�GYUWUWG J OdK J 6�Oc]
J O �EH�O J H�T&FRTV] H ��UWGa` � � N

 	 H�D�F J O J H�T&FROST&F 	m�J]%K

 F56�O1] J O�TWq�q_OdKbTY�gFRO1U&w_H�O	�IK T&F�� �Y` � 1

G�~ 3hF56	OBH�O1D54�U&FsG�3tH�O��YKbTW] H � �Y` � TWDSF56�O_D �Jq_O �ED J 6 �gF J �JD J H�T&F L
FROc] + F56	TVDtFRO1D�F q �1w��POSO�
_`�TWO1]4FRU&w `�GYq_Nd4aFROdK U TY� � ��`56�Od` �lD 4�q �
GYNPO1H
�gFRTWGI] , F56	O1] T&FXq�O	�E]	DkF56 �gFtF56�O ��UWGa` �BTWDXG �o�cw 		G F56	O1H J TWDLOST&F
q_O��J]�D�F56�O1H�O�TWD
�nN�H�G[��UWO1q 1

G�~ 39F56�O1H�O TWD&�jN�H�G[��UWO1q�	EF56�O1] J O �YK�KnF56�TWD �	UVGa` �MFRG �jUWTVD�F�G�3 �_� �YK�	UVGa` �lD � �E] K FRH�w FRG H�O L J H�T\FRO F56�O TW]>3�GYH�q �gFRTVGY] GY]4FRG F56�O ]�O �lF
�	UVGa` � 1

G�� 6�Oc]sH�O��YKbTW] H F56�O Fq�JN[O 	^F56�O@UWTVD�F$G 3 �_� �YK"�	UVGa` �lD �tqM4	D/F �PO Fq� �YO1]
TW]4FRG �Y`1` G�4�]4F 1
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tape drives

tape library

tape loading
arms/robots

	 � O1UY�gFRT�
4Ot`�GYD/FuG
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Movie Available Blocks

Movie Available Blocks

Movie Available Blocks

Movie Available Blocks
M1     {B1, B5−B12, B20}
M2     {B1−B4, B6−B15, B17−B22, B24}
M3     {B1−B8, B10}

M1     {B1−B6, B10−B14, B17, B19, B22}
M2     {B1, B4−B11, B14−B19, B22−B25}
M3     {B1−B8}

Movie Available Blocks

M1    {B1−B6, B8−B15}
M2    {B1, B4−B12, B19}

Movie    Available Blocks
     
     M1    {B1,B10,B15−B18}
     M2    {B1−B10,B12−B20}
     M3    {B1−B15,B19−B25}

S1

S2

S3

S4

S5

S6

M1     {B1−B6, B11−B17, B19, B21−B25}
M2     {B1−B5, B8−B14, B20}
M3     {B1−B2, B10−B17, B20, B22}

M1    {B1−B5, B7, B9}
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