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r5_�ik_5�Ê¦�]Kdsb�d^_bkd^_�g?�5�>~�dhbtoa{���oikdhg?i�p�_j&~�dhg5df Ki�`
{�bkoa�Â`x�5e�]^_*`xi�oab�_�SdIikdse�]Kg5pq�?�KdSÓ

ô ��iBpq`X_&bkoa~K�E`:iW{�oabk�Joa{5g5_i�pqvadc`xi�oSbk_a�adB{�oSbWÇ�¤$È
i�]E_�i�`��K�K��oab�ik`§�Kb�oS�ab�_�*�*pmg5��pqg?i�dsbx{¬_Sefds`§_g5r
dfÒtehpmdsgSiNdsv�_jq�5_�ikpmoSg!oa{M_��	p�r}d&v�_bkpqdfi:l�oa{�~5_S`xp�e
�?�Kdhbkpqds`s�

ô ��i�eh_ag�efow�dfÁ}p�`:i1�	pmi�]*oik]Kdhb�pmg5rKdfÁ}pmg5��_g5r*`xi�oab�w
_�SdIikdse�]Kg5pq�?�Kd�`h�

ô ¦�]Kdtbkdhj�_�ikpmvSdhjql3]Kpq�a]\ehoS`xi>o{	�K�MrK_i�ds`�pqg�vadsefw
i�oSb�p�`�dsr�rK_ik_~E_a`�ds`1p�`�jqds`k`Npq�*�EoSbxi�_g?i�{�oSb�Ç�¤$È
�	]Kp�e�]�oagKdNrKo?d�`AgKoaiA�5`��5_jqjml=i�]5pmgK��o{K_S`A_&`xi�oab�w
_�Sd��*o}r}dhjX{�oab�rK_�i�_~5_S`xd�`&�	pmi�]�]Kpm�S]^i�b�_gE`�_Se�w
i�pqoag�bk_i�d�`h����i�p�`¡efdhb�ik_apmg5jml�ik]Kd�eh_a`�d�ik]5_�i�`kefpmw
dhg?ikpy Ee�r5_�ik_a~5_a`�ds`�_ab�d ¿ �	bkpyikdfw��*oS`xi�jqlZÀ5�

ô ��i��5b�d�`xdsb�vSds`3¹ Î Ìaµ Î � ¤3_gZl,dfÁ}pq`xi�pqgK��`xi�oSbk_a�ad
�*o}r}dhj�`W_ag5r��?�Kdhbkl�jq_agK�a�5_a�ad�` ¿ jqoS`�dsÀ�ik]Kd�oSbkrKdhb
pqg�_ag3Ç=¤3È´rKoZeh�K�*dhg?is��]Ko��cdsvadsbIÇ=¤3È¾p�`¡pqg}w
i�bkpqg5`xp�eh_ajmjqlt_�b�ds�Kb�d�`xdsg?ik_�ikpmoSg�{�oab�oSbkr}dsb�d�rtrK_ik_
_gEr�oab�r}dhbWpq`Wpq�!��oab�ik_ag?iWpqg>��_gZl�`�ehpmdsg?i�pm Ee�_a�}w
�Kjqpqes_�ikpmoSg5`-�y'/.0���

��g�es_a`�d�ik]Kdt_arKv�_ag?ik_�Sds`¡`�oa�Kg5r�iko?o��So?o}r3i�o^~�d
ikb��5da�Xi�]Kd�_�}ik]Koab>`�]KoS�Kjqrz`xi�bkpm�Sdt_�gKoikdto{&es_�}ikpmoSgA�
¦�]5dhbkd&_bkd�_¡gZ�K��~Edsb�oa{Mehoa�*�Edhi�pqgK���Kbkoa�Kbkpqdfik_ab�l�_g5r
_Seh_Sr}dh�*p�e�`:ikoab�_�ad�`ke�]Kdh�*d�`�{�oab=Ç=¤$È��E_gEr�pmi=p�`	gKoai
ehjmd�_b¡�	]Kdhi�]Kdsb�oagKd�efoS�Kj�r3�	pqg�oS�}i��	pyik]�_�g5dh�ÔoSgKd
{��5g5r}dsr$oag$_�`��*_ajmjW~K�5r}�Sdfi����Idhvadsbxik]Kdhjqds`k`s�Ki�]5d�pqrKds_
oa{EvSdse�ikoabkpq`k_�ikpmoSg>~KbkpqgK�S`X�K�!dhgKoS�K�a]!pqgSikdhbkds`xi�pqgK�¡e�]5_jmw
jqdhg5�ads`>i�]E_�i*pyi�p�`>vSdhbkl�jqpq�adhjql�i�]5_i*`�oa�*d��5`xdh{��Kj�b�dhw
`�ds_abke�]�_gErtikdse�]KgKp��?�Kds`&�	pmjqjAdh�*dsb��Sd={�bkoa� pyi�`&`:ik�5r}lS�
õ=�5b¡`xik_abxikpmg5�§��oapqgSi¡p�`=~5b�pqdf¯5l�iko�r}d�`�ehb�pq~�d��	]5_i���d
�*d�_g�~Zltvad�e�i�oSb�p�`�pmgK�!Ç=¤3ÈN�

1 243 � - # �&5�� �7698:�D��#(� (���� ��;=< �>6
%?#S� #&� t

Ç�¤$ÈFp�`>_�{�oSb���o{&`�dh�*p�`:ikb��5efi��KbkdsrzrK_ik_�ik]5_�i�b�ds�}w
bkds`�dhg?i�`�_��*p�rKr}jqdfw��abkoa�Kg5r3~Edhi:�cdsdhgz`:ikb��Ee�i��5b�d�r$ikdfÁZi
_ag5rÊr5_�ik_a~5_a`�ds`s� ¦�]5_�i�pmi��	pqjqj¡`�dhbkvad�_a`�_¾�KgKpqvadhb�w
`k_j¡�*dsrKpm�K� {�oab^rK_�i�_�dhÁKe�]5_gK�Sd3p�`�gKoi�pqgJr}oS�K~}i��
«�]5dfi�]5dhb¡�cd!`x]E_jqjW`xi�oabkd>j�_bk�ad>Ç=¤$È¾rK_�i�_~5_S`xd�` Ã _S`
oS�K��oS`�dsr^iko��E`xpqgK��efoagZvSdhg?i�pqoag5_ajXr5_�ik_a~5_a`�ds`�_gEr$�5`xw
pqgK�tÇ�¤$È�n:�5`xi&{�oSbIrK_�i�_*dfÁKe�]5_agK�ad�Ä�r}dh��dhg5r5`&oag�oS�Kb
_a~Kpqjmpmi:l¡i�o= 5g5r�Ç=¤$È�`xi�oab�_�Sd��*o}r}dhj�`B_g5r��?�Kdhbkl¡jq_ag}w
�S�5_�Sds`ti�]5_i�_ab�d��*_ike�]Kd�r,i�o�i�]Ko?`xd��*oZrKdhj�`h� ¨KoSb
dhÁK_�*�Kjqda�5pm{1Ç=¤$È�_ajm�Sdh~Kb�_?�y' � �Wp�`�ikot�Edsbx{�oSb�� _a`�dh{Õw
{�d�e�ikpmvSdhjql>_a`Bbkdhj�_�ikpmoSg5_j}_jq�ads~Kb�_K����d�`�]5_ajmjZgKdsdsr*_¡efoab�w
bkds`���oag5r}pqgK��`xi�oSbk_a�ad��!o}r}dsjE_ag5r!pm�*�Kjqdh�*dhg?i�_�i�pqoagE`No{
ik]Kd¡{��Kg5r5_�*dhg?ik_ajAoa��dhb�_�ikpmoSg5`s�

Ç�¤$ÈFp�`>_^i�dfÁZik�5_jcb�ds�Kb�d�`xdsg?ik_�ikpmoSgzo{&_^j�_~�dhjqdsr
ikb�dsd>pqg3�	]Kp�e�]^ik]Kd�pqg?i�dsb�g5_aj�gKo}r}d�`=_ab�d�jq_a~Edsjmd�r^�	pmi�]
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ingredient ingredientname

loves onions 200gtomatoes

contributor

recipe

recipe−book

comment

Salsa Annie Peter i this stuff name qty name qty

1kg

¨Xpm�S�Kbkd§'aÓ&�ZoS�*d>Ç=¤3È¾_ag5r�pyi�`�b�ds�Kb�d�`xdsg?ik_�ikpmoSg^_a`�_
i�bkdhd

ik_a�S` Ã efoSb�bkds`���oag5r}pqgK�	bkoa�K�S]Kjql&i�o&ik_~5jmd�_g5r�_ixi�bkpq~K�}i�d
g5_a�!d�`kÄt_g5r´ikdhbk�!pqg5_ajIgKo}r}d�`§efoSg?ik_pqg´i�dhÁ?i Ã ehoabkb�dhw
`��EoSg5r}pqgK�!i�otrK_ik_SÄf�

¦�]Kd�ÈApqdf{��adhw��}�5efpq� Ã ÈX�KÄ�rKdsefoS�*�Eo?`xpmi�pqoag�i�_�Sds`�_ag
Ç=¤3È\ 5jqd Ã ¨Xpm�S�Kbkd�'�ÄI_ag5r^�Kbko}r}�5efd�`¡_§efoSjmjqdsefi�pqoag$oa{
oa�Ki��K�}i	 Ejmd�` Ã ¨Xpq�a�Kbkd � Äf��¦�]Kds`�d�efoSg5`xp�`xi&o{ Ã _SÄ�_�¶ ¸ �
º ¸kÍ  5jqd�i�]5_i�dsg5efo}r}d�`�i�]Kd¡Ç�¤$È�ik_a�S`s� Ã ~EÄ�_!efoajqjqdse�w
i�pqoag�oa{�Ì ¸ ¶ ¸,H�� µ�³Mi�]E_�iWehoag?ik_apmg¡ik]Kd1i�dhÁZiX_�i�i�]Kd�i�dhbk�*pyw
g5_ajWgKo}r}d�`�o{1i�]5d>ikb�dsda�7_g5r Ã e�ÄI_$³5ISµ � µf¶�¹�Ð� 5jqd>ik]5_�i
r}d�`�ehb�pq~Ed�`�i�]Kd�i�bkdhd^`xi�bk�5e�ik�Kbkd�oa{Ii�]5d�Ç�¤$È±`xoS�Kb�efda�
¦�]Kd�Ç=¤$È\ik_�?`I_ab�d�dsg5efo}r}d�r$_a`Ipmg?i�ds�adsbk`=`xpq�*�Kjml�i�o
`k_�vad	`x�E_aefdS�X¦�]5dIrK_�i�_� 5jqds`�_ab�d�g5_a�*dsr*~Zl�ik]Kd&�5_i�]5`
_�i¡�	]Kp�e�]3ik]Kd�rK_�i�_§p�`�i�o�~�d�{�oS�Kg5r�_g5r�_bkd!`�]Ko��	gA�
{�oab§pmjqjm�E`:ikbk_i�pqoagA���	pmi�]Fd�_ae�]�`xds�a�*dhg?itoa{�ikdfÁZi§oSgF_
`�dh�5_abk_i�d*jmpqgKdS�§¦�]Kdt`��adhjqdfikoag� 5jqd�pq`�_�ehoa�*�5_aefi>r}dfw
`kefbkpm�}ikpmoSgzo{�i�]Kd�Ç�¤$È,i�bkdhd*�	pmi�]KoS�}i�ik]Kdte�]5_b�_aefi�dsb
rK_ik_K�W��iBes_g�~�d�b�d�_ar}pqjml¡�KgEr}dhb�`:ikoZoZr>_a`X_&jqdf{ÕixwÉ 5b�`:iBoab
r}o}ef�5�!dsg?ixw�oab�r}dhb���_jq�$bkoa�Kg5r�ik]Kd�i�bkdhdS��|c_ae�]�i�pq�!d
_�ik_a�a�ad�r�gKo}r}d¡p�`�dhg5ehoa�Kg?i�dsb�d�rt��d¡�Kjq_Sefd�pyi�`	efo}r}d¡pqg
i�]5d�`��adsjmdhi�oag* EjmdS�X��{W�cd=dhg5ehoa�Kg?i�dsbc_�e�]5_b�_aefi�dhbcrK_�i�_
gKo}r}dS����d��K�Ki§_ ¿�J À�pqg�ik]Kd^`x�Sdhjqdfi�oSg\ 5jqd^_g5r¾��d
�	bkpyikd§ik]Kd^e�]5_b�_aefi�dhb*rK_ik_�pmg?i�o�_3 5jqd��	]5oS`�d§g5_a�!d
p�`&ik]Kd�eh�Kb�bkdhg?iI�E_�i�]$i�o�ik]5_�i�gKo}r}da�=«�]Kdhg$��d>jqds_�vSd
_�i�_�tg5oZrKd�{�oab=i�]5d>j�_a`xiIi�pq�*d>��d>�K�Ki�_ ¿�K À�pqg^i�]Kd
`��adhjqdfikoag� 5jqda�

¦�]Kp�`Ir}oZd�`&gKoai=efoS�!�5jmdhi�d�ik]Kd�r}d�`�ehb�pq�}ikpmoSg^o{Bi�]Kd
ÈW�3ikdse�]KgKp��?�Kda�X�	]Kp�e�]z��_S`�r}ds`�pq�agKd�r${�oSb>rK_�i�_^efoS��w
�Kbkds`k`xpqoag����1_i�]5`��*_�l�~�dt�abkoa�K��dsrzpqg?i�o3ehoag?ik_apmg5dhb�`
Ã dS� �E��_ajmj��5_�ik]5`&dsg5r}pqgK��pmgML�N-OQP�Ä	_g5r�ik]Kd>rK_ik_! 5jqds`
efoSb�bkds`���oag5r�i�o�efoSgSi�_pqgKdhb�`s��¦�]Kd&efoSg?ik_pqgKdsbk`X_bkd�i�]Kdsg
pqg5r}pqv?p�r}�5_ajmjql¾ehoa�*�Kbkds`k`xd�r��E`xpqgK��_zv�_bkpmdhi:l\o{�efoS��w
�Kbkds`k`xpqoag,_jq�aoSb�pmi�]5�*`s��«�d$]5_�vad�_j�`�oz`���dh�}it�KgEr}dhb

comment 

ingredient  

recipe−book  
recipe           

i 

qty  

1
2
3
4
5
6
7
8

name 
contributor 

(a) The tag map

Salsa

1/2/3

Annie

1/2/4

Peter
this stuff

1/2/5

loves

1/2/5/6

tomatoes
onions

1/2/7/3

1kg
200g

1/2/7/8

(c) The skeleton

1 2 3 # + 4 # + 5 # 6 # + # + 7 3 # + 8 # +  +  7 3 # + 8 # + + +  

(b) The data files

¨Xpq�a�Kbkd � ÓI¨Xpqjmd�`=�5b�o}r}�5ehdsr3~?l�ik]Kd*ÈApqdf{��adhw��}�5efpq��r}dhw
ehoa�*��oS`�pyikpmoSg

ik]Kd¡eh_bk��dfi�v�_bkpqoa�5`cr}dfi�_pqjq`�`x�Ee�]§_a`c_�ixikb�pq~K�}ikds`s�Zdhg?i�pmw
ikpmd�`&_gEr§�	]Kpmi�d�`��5_Sefda�

¦�]5dN_g5_ajmoS�al&�	pmi�]�vSdse�ikoabkpq`k_�ikpmoSg=`�]Koa�5jqr�~�d�efjqds_abs�
¦�]5d ¿ vad�e�ikoab�`�À>oab	efoSjm�K�*g5`Iefoabkbkds`��EoSg5r�iko�ik]Kd�rK_ik_
 Ejmd�`h��¦�]Kd*r}p�R�dsb�dsg5efd!p�`Iik]5_�i¡��d�gKdsdsr$i�o�eh_bkbkl§ik]Kd
`��adsjmdhi�oSgtpmg�oab�r}dhbci�o�b�d�efoSg5`:ikb��Ee�i�ik]Kd�oabkpm�Spmg5_aj5Ç�¤$È
oSbBi�o�r}o�_ag?l>�Kb�o}ehds`k`xpqgK���	pyik]!pmis�X«�]5_iN�cd&ehoag5`�pqrKdhb
pqg�i�]Kd¡bkds`xi�oa{�i�]5pq`��Kbkoa��oS`k_j��5_a�Edsb�p�`�]Ko��F��d�efoa�5jqr
��_a�ad�i�]Kd�ÈW��r}d�efoa�*��oS`�pyikpmoSg$Ñ^oab¡v�_bkp�_�i�pqoagE`=oSg3pmi
Ñ*i�o!��_�Sd=�?�KdhbklZpmg5��_gEr��Kbkoa�ab�_�*�*pqgK��Ç=¤3È3�*oabkd
dhÒtefpqdhg?is�

S T %?��%A� 5VU ����� �"!$# % � � #&� t
WQX . Y�)[Z]\�<#
 ���x4 �I@B25<Z8�G��
�K£&Ç Ã £²`xpq�*�Kjmd$£=�N��{�oab�Ç�¤$ÈWÄ�� � ' �Ipq`�i�]Kd^~5_S`xp�e
�E_b�`xdsbI{�oSb=Ç�¤$ÈN�7��i¡�Edsbx{�oSb���`�_�`�pqgK�ajqd�ikbk_�vSdhb�`�_aj�o{
ik]Kd�Ç=¤3È `�oa�5bkehd�_ag5rÊ_S`�pyi$r}oZds`^`�o,eh_jqj�`��5b�o}efdhw
rK�Kb�d�`�`��5e�]�_S`_^-`5N�a�`(bdc P�OQP L�`=�	]5dhg�_g�oa��dhgKpqgK��i�_�
p�`cdhg5ehoa�Kg?i�dsb�d�r7�ebdL�fdbdc P OQP�L�`f�a{�oab�_�efjqoS`�pmg5��ik_a�5�Z_g5r
g#h N aiN�j�`�P�a�kW�	]Kdhg�pmiBpq`Wb�d�_ar}pqgK�Ie�]E_b�_ae�ikdhb�r5_�ik_5��|NvSdhg
~�df{�oSb�d���d�ehoag5`�p�r}dhb*��_pqg}w��!ds�*oabkl��5b�o}efd�`�`�pqgK�5�N��d
es_g��5`�d*i�]KdtÈX�3r}d�efoS�!��oS`�pmi�pqoag�i�o^pq�!�5jmds�!dsg?i�dfÒ*w
ehpmdsg?i=�}£&Ç±ikbk_�vSdhb�`�_ajq`s�

lnmolqp ëîVMQsP?R�ð�[KòaP ��i1pq`Bd�_a`�l¡i�o¡efoagE`:ikb��5efiB_��}£IÇ
pqg?i�dsbx{¬_Sefd�ik]5_�i���oabk�}`Ir}pqb�d�e�ikjml�o{�i�]Kd*ÈW�3r}dsehoa�*�Eoaw
`�pmi�pqoagA�B��g*{¬_aefiNi�]5pq`cpq`�b�oS�K�a]5jml��	]5_�i�oSgKd&r}oZds`�py{AoSgKd
��_g?i�`�i�o3b�d�efoagE`:ikb��5efi�i�]Kd�oabkpm�SpmgE_jNÇ�¤$ÈN�B¦�]Kd§_a�}w
ik]Koab��	b�oai�d	_¡g5_pqvad Ã gKoagKwÉv�_jqp�rK_�ikpmgK�ZÄB�}£&ÇFpqg?i�dsbx{¬_Sefd
pqg���lSik]Koag\_ag5rz��_a`�_a~Kjmdti�o$oS~}ik_apmg\_� EvadfwÉ{�oaj�rzpqg}w
ehb�d�_a`�d�pqg!`���dhdsr�o�vadsbX_��Nl?ik]Koag!`:i�_g5rK_abkr � �a� �K�5_b�`�dhb
oSg^_��5b�oS�ab�_�½i�]E_�iI`�pm�*�Kjqltikbk_�vSdhb�`xd�r�i�]5d�rK_�i�_�_g5r
bkdsehoag5`xi�bk�5efi�dsr�i�]Kd�Ç�¤$È� 5jmdS�X¦�]5pq`Bp�`Xb�d�_jqjml�gKoaiB`��Kb�w
�5b�p�`xpqgK�E�X`�pmgEefd��*oS`xi>o{�ik]Kdt��oabk�$��_S`�r}oSgKdt~Zl$ik]Kd
`xik_ag5rK_abkr§�5_b�`xdsbc�	]5dhg�i�]Kd¡Ç�¤$È���_S`�rKdsefoS�*�Eo?`xd�r7�
_ag5r�ik]KdzrK_�i�_\p�`§~�dhpqgK�,`:ikoabkdsr,pqg ¿ �E_b�`xd�rKÀz{�oabk���
ö�pqvadsg�i�]Kp�`h�E_g5r§i�]Kd�~�dhg5df Ki�`	o{1ÈW��efoS�*�Kb�d�`�`�pqoagA�}_
{��5jmj��}£IÇ pmg?ikdhb�{¬_aefd>i�o�i�]5d*ehoa�*�Kbkds`k`xd�r$rK_ik_�`xdsdh��`
jqpq�ad�_*�aoZo}r§p�r}d�_K�
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�ZoS�Kb�efd ÈW_Öhl �Z�Sdhjqdfi�oSg
�_S`xds~5_jqj ��" � ' � � .?×

�Z]5_a�ad�`x��ds_ab�d "�� ��� ×��5' × �S°
u&gEefoa�*�Kbkds`k`�dsr
�ZoS�Kb�efd ÈW_Öhl �Z�Sdhjqdfi�oSg

�_S`xds~5_jqj ��� 'S' 'a� �
�Z]5_a�ad�`x��ds_ab�d � ' �a° � � �5'a� �

�coS�*�Kb�d�`�`�dsr

¨Xpm�S�Kbkd��5Ó�¨Xpmjqd�{�oSb1`xoS�!d�`�pm�*�Kjqd��?�Kdsb�pqds` Ã `xpqÖhd�`�pqg��Z~EÄ
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