
DL OWL (Manchester syntax) Semantics

Top owl:Thing

Conjunction C and D

Disjunction C or D

Negation not C

Existential restriction r some C

Universal restriction r only C

Number restrictions
r min k C
r max k C

Nominal {a} {a,b,c}

Inverse role inverse r

C uD
<latexit sha1_base64="zlphZroRcthX7sp2DFDnyTSpZSg=">AAAB8XicbZDLSgMxFIbPeK31VnXpJlgEV2WmXehKC3XhsoK9YDuUTJppQzOZmGSEMvQt3LhQxK2P4Ru4821Mp11o6w+Bj/8/h5xzAsmZNq777aysrq1vbOa28ts7u3v7hYPDpo4TRWiDxDxW7QBrypmgDcMMp22pKI4CTlvBqDbNW49UaRaLOzOW1I/wQLCQEWysdV9DXf1AsETXvULRLbmZ0DJ4cyhefVYy1XuFr24/JklEhSEca93xXGn8FCvDCKeTfDfRVGIywgPasShwRLWfZhNP0Kl1+iiMlX3CoMz93ZHiSOtxFNjKCJuhXsym5n9ZJzHhhZ8yIRNDBZl9FCYcmRhN10d9pigxfGwBE8XsrIgMscLE2CPl7RG8xZWXoVkueZVS+dYtVi9hphwcwwmcgQfnUIUbqEMDCAh4ghd4dbTz7Lw577PSFWfecwR/5Hz8AGhzkkk=</latexit>

C tD
<latexit sha1_base64="PYfo5mhy2+2hxn4elq3Z7kiJY6Y=">AAAB8XicbZDLSgMxFIbPeK31VnXpJlgEV2WmLnRnoSIuK9gLtkPJpJk2NJOJSUYoQ8GHcONCEbe+im7c+TamUxfa+kPIx/+fkHNOIDnTxnW/nIXFpeWV1dxafn1jc2u7sLPb0HGiCK2TmMeqFWBNORO0bpjhtCUVxVHAaTMYVid5844qzWJxbUaS+hHuCxYygo21bqqoo29JItF5t1B0S24mNA/eDxTP3jN91LqFz04vJklEhSEca932XGn8FCvDCKfjfCfRVGIyxH3atihwRLWfZh2P0aF1eiiMlT3CoMz9/SLFkdajKLCVETYDPZtNzP+ydmLCUz9lQiaGCjL9KEw4MjGajI96TFFi+MgCJorZXhEZYIWJsUvK2yV4syPPQ6Nc8o5L5Su3WLm4h0w52IcDOAIPTqACl1CDOhAQ8ABP8Oxo59F5cV6npQvO9IY9+CPn7RuM/5aF</latexit>

¬C
<latexit sha1_base64="ogeL8bwb9+Y5C5o4lzU1+pNUsy4=">AAAB7XicbZA9SwNBEIbn/IzxK2ppsxgEq3CXFNoZSGMlEcwHJEfY20ySNXt7x+6eEI78BxsLRWz9P1r5b9xcUmjiCwsP7zvDzkwQC66N6347a+sbm1vbuZ387t7+wWHh6Lipo0QxbLBIRKodUI2CS2wYbgS2Y4U0DAS2gnFtlrceUWkeyXszidEP6VDyAWfUWKvZlTgktV6h6JbcTGQVvAUUr78qmeq9wme3H7EkRGmYoFp3PDc2fkqV4UzgNN9NNMaUjekQOxYlDVH7aTbtlJxbp08GkbJPGpK5vztSGmo9CQNbGVIz0svZzPwv6yRmcOWnXMaJQcnmHw0SQUxEZquTPlfIjJhYoExxOythI6ooM/ZAeXsEb3nlVWiWS16lVL5zi9VbmCsHp3AGF+DBJVThBurQAAYP8AQv8OpEzrPz5rzPS9ecRc8J/JHz8QP+JpD/</latexit>

9r.C
<latexit sha1_base64="qjFjBFcYtj8wwXWenWy1BTa1AKU=">AAAB83icbVA9SwNBEJ2LXzF+RS1tFoNgddwlhXYG0lhJBJMIyRH2NnPJkr0PdvfEcORv2FgoYuuf0cp/4+aSQhMfDDzem2Fmnp8IrrTjfFuFtfWNza3idmlnd2//oHx41FZxKhm2WCxiee9ThYJH2NJcC7xPJNLQF9jxx42Z33lAqXgc3elJgl5IhxEPOKPaSL0ePpodikibNPrlimM7OcgqcRekcvVVy9Hslz97g5ilIUaaCapU13US7WVUas4ETku9VGFC2ZgOsWtoRENUXpbfPCVnRhmQIJamIk1y9fdERkOlJqFvOkOqR2rZm4n/ed1UB5dexqMk1Rix+aIgFUTHZBYAGXCJTIuJIZRJbm4lbEQlZdrEVDIhuMsvr5J21XZrdvXWqdRvYI4inMApnIMLF1CHa2hCCxgk8AQv8Gql1rP1Zr3PWwvWYuYY/sD6+AEx7pNh</latexit>

8r.C
<latexit sha1_base64="aYXwck4IfYG43Xfkt7gNzye1nKk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0jag94s9OJJKtgPaELZbDft0s0m7G6EEvo3vHhQxKt/Rk/+G7dJD9r6YODx3gwz84KEM6Ud59sqbWxube+Udyt7+weHR9Xjk66KU0loh8Q8lv0AK8qZoB3NNKf9RFIcBZz2gmlr4fceqVQsFg96llA/wmPBQkawNpLnhbHEnCNpo9awWnNsJwdaJ+6S1G6+Gjnaw+qnN4pJGlGhCcdKDVwn0X6GpWaE03nFSxVNMJniMR0YKnBElZ/lN8/RhVFGyKw3JTTK1d8TGY6UmkWB6YywnqhVbyH+5w1SHV77GRNJqqkgxaIw5UjHaBEAGjFJieYzQzCRzNyKyARLTLSJqWJCcFdfXifduu027Pq9U2veQYEynME5XIILV9CEW2hDBwgk8AQv8Gql1rP1Zr0XrSVrOXMKf2B9/AAAnpNB</latexit>

� k r.C
<latexit sha1_base64="o0ft0tEyVj+QfOWvvlNg7I+Sc88=">AAAB9HicbVC7SgNBFJ2Nrxhfq5Y2g0GwkHU3FloG0lhJBPOA7BJmJ3eTIbOPzMwGwpLOD7CzsTCIrR9j5y/4FU4ehSYeuHA4517uvcdPOJPKtr+M3Nr6xuZWfruws7u3f2AeHtVlnAoKNRrzWDR9IoGzCGqKKQ7NRAAJfQ4Nv1+Z+o0hCMni6EGNEvBC0o1YwChRWvLcLgxwH7sXwsKVtlm0LXsGvEqcBSmW8ffk8sl8rLbNT7cT0zSESFFOpGw5dqK8jAjFKIdxwU0lJIT2SRdamkYkBOlls6PH+EwrHRzEQlek8Ez9PZGRUMpR6OvOkKieXPam4n9eK1XBjZexKEkVRHS+KEg5VjGeJoA7TABVfKQJoYLpWzHtEUGo0jkVdAjO8surpF6ynCurdK/TuENz5NEJOkXnyEHXqIxuURXVEEUD9Ixe0cQYGi/Gm/E+b80Zi5lj9AfGxw8sM5QV</latexit>

 k r.C
<latexit sha1_base64="0H19tKi6nybqoewkqWdRp8Aiuqc=">AAAB9HicbVC7SgNBFJ2Nrxhfq5Y2g0GwkHU3FloG0lhJBPOA7BJmJ3eTIbOPzMwGwpLOD7CzsTCIrR9j5y/4FU4ehSYeuHA4517uvcdPOJPKtr+M3Nr6xuZWfruws7u3f2AeHtVlnAoKNRrzWDR9IoGzCGqKKQ7NRAAJfQ4Nv1+Z+o0hCMni6EGNEvBC0o1YwChRWvJcDgPcx+6FsHClbRZty54BrxJnQYpl/D25fDIfq23z0+3ENA0hUpQTKVuOnSgvI0IxymFccFMJCaF90oWWphEJQXrZ7OgxPtNKBwex0BUpPFN/T2QklHIU+rozJKonl72p+J/XSlVw42UsSlIFEZ0vClKOVYynCeAOE0AVH2lCqGD6Vkx7RBCqdE4FHYKz/PIqqZcs58oq3es07tAceXSCTtE5ctA1KqNbVEU1RNEAPaNXNDGGxovxZrzPW3PGYuYY/YHx8QMz/pQa</latexit>

{a}
<latexit sha1_base64="7ESBEjD2ksXe3LBkX7nFbbwHlhc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0jqQY8FL56kgmkLTSib7aZdutmE3Y1QQn+DFw9W8eoP8ua/cZP2oK0PBh7vzTAzL0w5U9pxvq3KxubW9k51t7a3f3B4VD8+6agkk4R6JOGJ7IVYUc4E9TTTnPZSSXEcctoNJ7eF332iUrFEPOppSoMYjwSLGMHaSJ6fY382qDcc2ymB1om7JI2WPS/w1h7Uv/xhQrKYCk04VqrvOqkOciw1I5zOan6maIrJBI9o31CBY6qCvDx2hi6MMkRRIk0JjUr190SOY6WmcWg6Y6zHatUrxP+8fqajmyBnIs00FWSxKMo40gkqPkdDJinRfGoIJpKZWxEZY4mJNvnUTAju6svrpNO03Su7+WDSuIcFqnAG53AJLlxDC+6gDR4QYPAMrzC3hPVivVsfi9aKtZw5hT+wPn8AVF2Szg==</latexit>

r�
<latexit sha1_base64="eJgyixxRKdaDNY5oLya+hxLJREM=">AAAB6nicbZDLSgMxFIbP1Futt6pLN8EiuLHMtAvdWXDjSiraC7RjyaSZNjSTDElGKEMfwY0LRdz6RLrybUynXWjrD4GP/z+HnHOCmDNtXPfbya2srq1v5DcLW9s7u3vF/YOmlokitEEkl6odYE05E7RhmOG0HSuKo4DTVjC6muatR6o0k+LejGPqR3ggWMgINta6Uw9nvWLJLbuZ0DJ4cyhdflUz1XvFz25fkiSiwhCOte54bmz8FCvDCKeTQjfRNMZkhAe0Y1HgiGo/zUadoBPr9FEolX3CoMz93ZHiSOtxFNjKCJuhXsym5n9ZJzHhhZ8yESeGCjL7KEw4MhJN90Z9pigxfGwBE8XsrIgMscLE2OsU7BG8xZWXoVkpe9Vy5dYt1W5gpjwcwTGcggfnUINrqEMDCAzgCV7g1eHOs/PmvM9Kc8685xD+yPn4AQ0Kj+U=</latexit>

CI \DI
<latexit sha1_base64="QnGLpVvbvfyz8hGmJ3iNxoahZJA=">AAACFHicbVC7TsMwFHXKq4RXADGxWFRITFXSDrBRqQx0QUWiD6kJleM4rVXnIdtBqqz8Bjsr/AIbYmVh4g/4DJK0A7Qc6UrH59zre3XcmFEhTfNLK62srq1vlDf1re2d3T1j/6ArooRj0sERi3jfRYIwGpKOpJKRfswJClxGeu6kmfu9B8IFjcI7OY2JE6BRSH2KkcykoXHUvFd2K8CpjVEMr+aPoVExq2YBuEysOalcftYLtIfGt+1FOAlIKDFDQgwsM5aOQlxSzEiq24kgMcITNCKDjIYoIMJRxfkpPM0UD/oRzyqUsFB/TygUCDEN3KwzQHIsFr1c/M8bJNK/cBQN40SSEM8W+QmDMoJ5FtCjnGDJphlBmNPsVojHiCMss8R03faIn8eh7PxrjJhqpXk01mIQy6Rbq1r1au3WrDRuwAxlcAxOwBmwwDlogGvQBh2AgQJP4Bm8aI/aq/amvc9aS9p85hD8gfbxA/HdoJc=</latexit>

CI [DI
<latexit sha1_base64="uVns/eMpLpsXGOqdF0B+QtyyzME=">AAACFHicbVC7TsMwFHXKq4RXADGxWFRITFXSDrBRqQx0QUWiD6kJleM4rVXnIdtBqqz8Bjsr/AIbYmVh4g/4DJK0A7Qc6UrH59zre3XcmFEhTfNLK62srq1vlDf1re2d3T1j/6ArooRj0sERi3jfRYIwGpKOpJKRfswJClxGeu6kmfu9B8IFjcI7OY2JE6BRSH2KkcykoXHUvFd2K8CpjZMYXs0fQ6NiVs0CcJlYc1K5/KwXaA+Nb9uLcBKQUGKGhBhYZiwdhbikmJFUtxNBYoQnaEQGGQ1RQISjivNTeJopHvQjnlUoYaH+nlAoEGIauFlngORYLHq5+J83SKR/4SgaxokkIZ4t8hMGZQTzLKBHOcGSTTOCMKfZrRCPEUdYZonpuu0RP49D2fnXGDHVSvNorMUglkm3VrXq1dqtWWncgBnK4BicgDNggXPQANegDToAAwWewDN40R61V+1Ne5+1lrT5zCH4A+3jBxK8oKs=</latexit>

�I \ CI
<latexit sha1_base64="onYtIi16v29fwvyPU+Z8hR7zzAA=">AAACH3icbZC7TsMwFIYd7pRbgZHFokJiqhIYYESCARZUJNoiNaVy3BOwsJ3IPkGqoq68A2zsrPAKbIi1b8Bj4LQdgPJLln7952L7i1IpLPr+wJuanpmdm19YLC0tr6yuldc3GjbJDIc6T2RiriJmQQoNdRQo4So1wFQkoRndHRf15j0YKxJ9ib0U2ordaBELztBFnTINT0Aiu87DM8X7NLSASujM0uNx1ClX/Ko/FJ00wdhUjqqPhZ5qnfJX2E14pkAjl8zaVuCn2M6ZQcEl9EthZiFl/I7dQMtZzRTYdj78SZ/uuKRL48S4o5EO058TOVPW9lTkOhXDW/u3VoT/1VoZxoftXOg0Q9B8dFGcSYoJLbDQrjDAUfacYdwI91bKb5lhHB28UinsQlzgyMNiNWcyP+sXaIK/ICZNY68a7Ff3LhyjczLSAtki22SXBOSAHJFTUiN1wskDeSGv5M179t69D+9z1DrljWc2yS95g2+GNqcs</latexit>

{u | exists v such that (u, v) 2 rI and v 2 CI}
<latexit sha1_base64="pvve60HakWrtVBR9rTH/Fd2J/Uw="></latexit>

{u | for every v such that (u, v) 2 rI we have v 2 CI}
<latexit sha1_base64="GzFFfZCoDoSvWNLPij5Nr6s/khA="></latexit>

{u | at least k v such that (u, v) 2 rI and v 2 CI}
<latexit sha1_base64="z0IvlkwGclKtqItyhkyCJU5XjRQ="></latexit>

{u | at most k v such that (u, v) 2 rI and v 2 CI}
<latexit sha1_base64="F33OAES/tk4V3D20ViV10pIIId8="></latexit>

{aI}
<latexit sha1_base64="lwbpIVHf9jF5eL5ZRV7pG2DKvZ0=">AAACB3icbVC7TsMwFHV4lvAqMLJYVEhMUVIGGCux0AUViT5EEyrHcVqrthPZDlIV9QPYWUCCX2BDrHwGf8Bn4LQdoOVIVzo651773hOmjCrtul/W0vLK6tp6acPe3Nre2S3v7bdUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDocXhd++J1LRRNzoUUoCjvqCxhQjbaRbP0d3fp1jf9wrV1zHnQAuEm9GKjXnqcBzo1f+9qMEZ5wIjRlSquu5qQ5yJDXFjIxtP1MkRXiI+qRrqECcqCCfbDyGx0aJYJxIU0LDifp7IkdcqREPTSdHeqDmvUL8z+tmOj4PcirSTBOBpx/FGYM6gcX5MKKSYM1GhiAsqdkV4gGSCGsTkm37EYmLPHK/eBojltfHRTTefBCLpFV1vFOnem0yugJTlMAhOAInwANnoAYuQQM0AQYCPIIX8Go9WG/Wu/UxbV2yZjMH4A+szx/ebJ3Q</latexit>

{aI , bI , cI}
<latexit sha1_base64="P0GYCyXs1KV/7KGFYv0FOpvIgvo=">AAACGXicbVC7TsMwFHV4lvAKsMFiUSExoCgpA4yVWOiCikQfUhMqx3Faq85DtoNURZH4DWBnhV9gQ6xM/AGfgZN2gJYjWffonHuv7eMljAppWV/awuLS8spqZU1f39jc2jZ2dtsiTjkmLRyzmHc9JAijEWlJKhnpJpyg0GOk440uCr9zR7igcXQjxwlxQzSIaEAxkkrqG/tOhm6dRohPoDetuKxO3jeqlmmVgPPEnpJq3Xwo8NjsG9+OH+M0JJHEDAnRs61EuhnikmJGct1JBUkQHqEB6SkaoZAINyv/kMMjpfgwiLk6kYSl+nsiQ6EQ49BTnSGSQzHrFeJ/Xi+Vwbmb0ShJJYnw5KIgZVDGsAgE+pQTLNlYEYQ5VW+FeIg4wlLFpuuOT4Iij8wpVmPEskZeRGPPBjFP2jXTPjVr1yqjKzBBBRyAQ3AMbHAG6uASNEELYHAPnsELeNWetDftXfuYtC5o05k98Afa5w8Q56Ok</latexit>

{(u, v) | (v, u) 2 rI}
<latexit sha1_base64="jwz3xwMYRjdqiPvFJoUb308HfGY="></latexit>

>
<latexit sha1_base64="QzafhR7l9gbG2A/3RHN+5NrQTxw=">AAACAXicbVC7TsMwFHXKq4RXgZHFokJiqpJ2gI1KLHRBRaIPqYkqx3Faq7YT2Q5SFXViZ4VfYEOsfAYTf8Bn4KQdoOVIVzo651773hMkjCrtOF9WaW19Y3OrvG3v7O7tH1QOj7oqTiUmHRyzWPYDpAijgnQ01Yz0E0kQDxjpBZPr3O89EKloLO71NCE+RyNBI4qRziVPx8mwUnVqTgG4StwFqV59Ngq0h5VvL4xxyonQmCGlBq6TaD9DUlPMyMz2UkUShCdoRAaGCsSJ8rNi1xk8M0oIo1iaEhoW6u+JDHGlpjwwnRzpsVr2cvE/b5Dq6NLPqEhSTQSefxSlDOoY5ofDkEqCNZsagrCkZleIx0girE08tu2FJPJaHGde/jRGLGvNZiYadzmIVdKt19xGrX7nVJu3YI4yOAGn4By44AI0wQ1ogw7AYAyewDN4sR6tV+vNep+3lqzFzDH4A+vjB+lYmZ4=</latexit>

�I
<latexit sha1_base64="G9r0JSycyyhJXzhCxOJv9pUGPck=">AAACCHicbVDLSsNAFJ3UV42vqks3wSK4Kkm70J0FXdiNVLAPaGKZTG7aoZMHMxOhhPyAe7f6C+7Erb/gyj/wM5ykXWjrgQuHc+6dufe4MaNCmuaXVlpZXVvfKG/qW9s7u3uV/YOuiBJOoEMiFvG+iwUwGkJHUsmgH3PAgcug504uc7/3AFzQKLyT0xicAI9C6lOCpZIG9hUwie/tVkCGlapZMwsYy8Sak+rFZ6NAe1j5tr2IJAGEkjAsxMAyY+mkmEtKGGS6nQiIMZngEQwUDXEAwkmLlTPjRCme4UdcVSiNQv09keJAiGngqs4Ay7FY9HLxP2+QSP/cSWkYJxJCMvvIT5ghIyO/3/AoByLZVBFMOFW7GmSMOSZSpaTrtgd+nkZq508TzNJWlqlorMUglkm3XrMatfqtWW3eoBnK6Agdo1NkoTPURNeojTqIoAg9oWf0oj1qr9qb9j5rLWnzmUP0B9rHD9xmnE4=</latexit>



DL OWL Semantics

Concept inclusion C SubClassOf: D

Concept equivalence C EquivalentTo: D

Role inclusion r SubPropertyOf: s

Concept assertion a Type C

Role assertion a r b

C v D
<latexit sha1_base64="dtL1x1jLG9h5A3JZTrJTwNaZZ3w=">AAACDnicbVC7SgNBFJ31GeMjq5Y2g0Gwirux0DIQC9NIBPOAbAizk7vJkNlHZmaFsKTzA9JbCfoLdmLrL/gH4lc4m6TQxAMXDufcF8eNOJPKsj6NldW19Y3NzFZ2e2d3L2fuH9RlGAsKNRryUDRdIoGzAGqKKQ7NSADxXQ4Nd1BO/cY9CMnC4E6NImj7pBcwj1GitNQxc2XsyKGMXQkKhviqY+atgjUFXib2nORL+PvpbGI+VDvml9MNaexDoCgnUrZsK1LthAjFKIdx1oklRIQOSA9amgbEB9lOpo+P8YlWutgLha5A4an6eyIhvpQj39WdPlF9ueil4n9eK1beZTthQRQrCOjskBdzrEKcpoC7TABVfKQJoYLpXzHtE0Go0llls04XPKfi08RJV1PCk8p4rKOxF4NYJvViwT4vFG91Rjdohgw6QsfoFNnoApXQNaqiGqIoRo/oGb0YE+PVeDPeZ60rxnzmEP2B8fEDi2Oe+w==</latexit>

C ⌘ D
<latexit sha1_base64="J+5+ziafx48kC8T5owmkIYwsmJA=">AAACB3icbVC7TsMwFHV4lvIqMLJYVEhMVdIOsFGpDHRBRaIP0USV4960Vh0n2E6lKuoHsLPCL7AhVr6BiT/gM3AfA7Qc6UpH59xr33v8mDOlbfvLWlldW9/YzGxlt3d29/ZzB4cNFSWSQp1GPJItnyjgTEBdM82hFUsgoc+h6Q8qE785BKlYJO70KAYvJD3BAkaJNtJ9BbvwkLAhvurk8nbBngIvE2dO8pefpSlqndy3241oEoLQlBOl2o4day8lUjPKYZx1EwUxoQPSg7ahgoSgvHS68RifGqWLg0iaEhpP1d8TKQmVGoW+6QyJ7qtFbyL+57UTHVx4KRNxokHQ2UdBwrGO8OR83GUSqOYjQwiVzOyKaZ9IQrUJKZt1uxC41ZCm7uRpSnhaHY9NNM5iEMukUSw4pULx1s6Xb9AMGXSMTtAZctA5KqNrVEN1RJFAT+gZvViP1qv1Zr3PWles+cwR+gPr4wdq4Jt4</latexit>

r v s
<latexit sha1_base64="0nmwj9yAPUyoxeUbINa/MlRoIG0=">AAACDnicbVC7SgNBFJ31GddHVi1tBoNgFXdjoWXAxjQSwTwgu4TZyd1kyOwjM7NCWNL5AemtBP0FO7H1F/wD8SucPApNPHDhcM59cfyEM6ls+9NYWV1b39jMbZnbO7t7eWv/oC7jVFCo0ZjHoukTCZxFUFNMcWgmAkjoc2j4/auJ37gHIVkc3alhAl5IuhELGCVKS20rL7ArBzL1JSgYYNm2CnbRngIvE2dOCmX8/XQ2th6qbevL7cQ0DSFSlBMpW46dKC8jQjHKYWS6qYSE0D7pQkvTiIQgvWz6+AifaKWDg1joihSeqr8nMhJKOQx93RkS1ZOL3kT8z2ulKrj0MhYlqYKIzg4FKccqxpMUcIcJoIoPNSFUMP0rpj0iCFU6K9N0OxC4lZBm7mQ1JTyrjEY6GmcxiGVSLxWd82LpVmd0g2bIoSN0jE6Rgy5QGV2jKqohilL0iJ7RizE2Xo03433WumLMZw7RHxgfPySQn1k=</latexit>

C(a)
<latexit sha1_base64="TDUq6LjTUCUtROIGqpuS4rYxR+w=">AAACAXicbVC7TsMwFHXKq4RXgZElokIqS5SUAcZKXeiCikQfUhNVjuO0Vm0nsh2kKsrEzsrjD9gQK1/CH/AZOG0HaDnSlY7Oude+9wQJJVI5zpdRWlvf2Nwqb5s7u3v7B5XDo66MU4FwB8U0Fv0ASkwJxx1FFMX9RGDIAop7waRZ+L17LCSJ+Z2aJthncMRJRBBUhdSswfNhperYzgzWKnEXpNqwXwq8toeVby+MUcowV4hCKQeukyg/g0IRRHFueqnECUQTOMIDTTlkWPrZbNfcOtNKaEWx0MWVNVN/T2SQSTllge5kUI3lsleI/3mDVEVXfkZ4kirM0fyjKKWWiq3icCskAiNFp5pAJIje1UJjKCBSOh7T9EIceS2GMq94GkGatfJcR+MuB7FKunXbvbDrtzqjGzBHGZyAU1ADLrgEDXAN2qADEBiDR/AEno0H4814Nz7mrSVjMXMM/sD4/AE9b5ql</latexit>

r(a, b)
<latexit sha1_base64="TOz1mvMQdCY9/KQJK68RsJ7KwVw=">AAACA3icbVDLSsNAFJ3UV42vqks3g0WoICGpC10W3NiNVLAPaEKZTCbt2JkkzEyEErJ077b9BXfi1g/xD/wMJ20XWj1w4XDOvTP3Hj9hVCrb/jRKa+sbm1vlbXNnd2//oHJ41JFxKjBp45jFoucjSRiNSFtRxUgvEQRxn5GuP74p/O4TEZLG0YOaJMTjaBjRkGKktNQRNXThnw8qVduy54B/ibMk1YY1LTBrDSpfbhDjlJNIYYak7Dt2orwMCUUxI7npppIkCI/RkPQ1jRAn0svm2+bwTCsBDGOhK1Jwrv6cyBCXcsJ93cmRGslVrxD/8/qpCq+9jEZJqkiEFx+FKYMqhsXpMKCCYMUmmiAsqN4V4hESCCsdkGm6AQndJseZWzyNEcuaea6jcVaD+Es6dcu5tOr3OqM7sEAZnIBTUAMOuAINcAtaoA0weAQvYApmxrPxarwZ74vWkrGcOQa/YHx8A7lvm3Y=</latexit>

CI ✓ DI
<latexit sha1_base64="lQVtMLGyAq0gOBDpRo2CHV3ouD8="></latexit>

CI = DI
<latexit sha1_base64="co5u175VQOlmQLAkjTVNo0B+pxQ=">AAACEHicbZC7TsMwGIUdrqXcUhhZLCokpippB1gQlcpAF1QkepGatHIcp7XqXGQ7oCrKS7CzwiuwIVZWJt6Ax8BJO0DLkSx9Ov/Fv44TMSqkYXxpK6tr6xubha3i9s7u3r5eOuiIMOaYtHHIQt5zkCCMBqQtqWSkF3GCfIeRrjNpZPXuPeGChsGdnEbE9tEooB7FSCprqJcag8Rq+jiFF/BqkNFQLxsVIxdcBnMO5cvPWq7WUP+23BDHPgkkZkiIvmlE0k4QlxQzkhatWJAI4Qkakb7CAPlE2El+egpPlONCL+TqBRLm7u+JBPlCTH1HdfpIjsViLTP/q/Vj6Z3bCQ2iWJIAzz7yYgZlCLMcoEs5wZJNFSDMqboV4jHiCEuVVrFoucTL0kisbDVGLGmmqYrGXAxiGTrVilmrVG+Ncv0GzFQAR+AYnAITnIE6uAYt0AYYPIAn8AxetEftVXvT3metK9p85hD8kfbxA8SbnkQ=</latexit>

rI ✓ sI
<latexit sha1_base64="1jWGNHtZ0wkZBxd+FUth7dJKNDU="></latexit>

(aI , bI) 2 rI
<latexit sha1_base64="g8luaHcR+ekWnG6/lHkHad9CdJw="></latexit>

aI 2 CI
<latexit sha1_base64="5ucHA8SoZuQIO3T9aDx0PIV3d3Q=">AAACFHicbVC7TsMwFHXKq5RXADGxWFRITFXSDrBRqQtdUJHoQ2rSynGc1qrjRLaDVEX5DXZW+AU2xMrCxB/wGThtB2g50pWOz7nX9+p4MaNSWdaXUVhb39jcKm6Xdnb39g/Mw6OOjBKBSRtHLBI9D0nCKCdtRRUjvVgQFHqMdL1JI/e7D0RIGvF7NY2JG6IRpwHFSGlpaJ6ggdMMMYQO5bAxSPNHBodm2apYM8BVYi9I+fqzNkNraH47foSTkHCFGZKyb1uxclMkFMWMZCUnkSRGeIJGpK8pRyGRbjo7P4PnWvFhEAldXMGZ+nsiRaGU09DTnSFSY7ns5eJ/Xj9RwZWbUh4ninA8XxQkDKoI5llAnwqCFZtqgrCg+laIx0ggrHRipZLjkyDPI3XyrzFiaTPLdDT2chCrpFOt2LVK9c4q12/BHEVwCs7ABbDBJaiDG9ACbYBBCp7AM3gxHo1X4814n7cWjMXMMfgD4+MHkAefvw==</latexit>

Interpretation I = (�I , ·I)
<latexit sha1_base64="dOv0cBEH5KYfXKBGx5aKqkv2szw="></latexit>

-        is non-empty set (domain/universe)�I
<latexit sha1_base64="G9r0JSycyyhJXzhCxOJv9pUGPck=">AAACCHicbVDLSsNAFJ3UV42vqks3wSK4Kkm70J0FXdiNVLAPaGKZTG7aoZMHMxOhhPyAe7f6C+7Erb/gyj/wM5ykXWjrgQuHc+6dufe4MaNCmuaXVlpZXVvfKG/qW9s7u3uV/YOuiBJOoEMiFvG+iwUwGkJHUsmgH3PAgcug504uc7/3AFzQKLyT0xicAI9C6lOCpZIG9hUwie/tVkCGlapZMwsYy8Sak+rFZ6NAe1j5tr2IJAGEkjAsxMAyY+mkmEtKGGS6nQiIMZngEQwUDXEAwkmLlTPjRCme4UdcVSiNQv09keJAiGngqs4Ay7FY9HLxP2+QSP/cSWkYJxJCMvvIT5ghIyO/3/AoByLZVBFMOFW7GmSMOSZSpaTrtgd+nkZq508TzNJWlqlorMUglkm3XrMatfqtWW3eoBnK6Agdo1NkoTPURNeojTqIoAg9oWf0oj1qr9qb9j5rLWnzmUP0B9rHD9xmnE4=</latexit>

-        is a function that maps·I<latexit sha1_base64="RlViG87zI5ywlhEVe+/paW5tnpk=">AAACB3icbVC7TsMwFHXKq4RXgZElokJiqpJ2gI1KLHRBRaIP0YTKcZzWqu1EtoNURfkAdlb4BTbEyjcw8Qd8Bk7aAVqOdKWjc+617z1+TIlUtv1llFZW19Y3ypvm1vbO7l5l/6Aro0Qg3EERjUTfhxJTwnFHEUVxPxYYMp/inj+5zP3eAxaSRPxWTWPsMTjiJCQIKi3duSiI1L3bYmhYqdo1u4C1TJw5qV58Ngq0h5VvN4hQwjBXiEIpB44dKy+FQhFEcWa6icQxRBM4wgNNOWRYemmxcWadaCWwwkjo4soq1N8TKWRSTpmvOxlUY7no5eJ/3iBR4bmXEh4nCnM0+yhMqKUiKz/fCojASNGpJhAJone10BgKiJQOyTTdAId5GqmbP40gTVtZpqNxFoNYJt16zWnU6jd2tXkNZiiDI3AMToEDzkATXIE26AAEOHgCz+DFeDRejTfjfdZaMuYzh+APjI8fThOcBA==</latexit>

AI ✓ �I
<latexit sha1_base64="RsWyfCciV8C8UPcWizUOvnWTizE=">AAACIXicbZC7TsMwFIYd7pRbgZHFokViqpIywFgEAyyoSLQgNaVy3JNi4VywT5CqKDvvwc4Kr8CG2BAvwGPglAzQciRLv/7/nGP782IpNNr2hzU1PTM7N7+wWFpaXlldK69vtHWUKA4tHslIXXlMgxQhtFCghKtYAQs8CZfe7VGeX96D0iIKL3AYQzdgg1D4gjM0Vq+8XT28Tt3TgGfU1YmnAeGOuscgkRV+tVeu2DV7VHRSOIWokKKavfKX2494EkCIXDKtO44dYzdlCgWXkJXcREPM+C0bQMfIkAWgu+noLxndMU6f+pEyJ0Q6cn9PpCzQehh4pjNgeKPHs9z8L+sk6B90UxHGCULIfy7yE0kxojkY2hcKOMqhEYwrYd5K+Q1TjKPBVyq5ffBzHqmbr+ZMpqdZZtA44yAmRbtec/Zq9fN6pXFWQFogW2Sb7BKH7JMGOSFN0iKcPJAn8kxerEfr1Xqz3n9ap6xiZpP8KevzG3yfo3c=</latexit>

aI 2 �I
<latexit sha1_base64="L96MpE4UhWDJAHe4gVkUkIU8KHI=">AAACG3icbZC7TsMwFIYdriXcCowwWLRITFVSBhgrwUAXVCR6kZpSOe4JWDhOZDtIVZSF92BnhVdgQ6wMvAGPgdMGiduRLP36/3OO7c+POVPacd6tmdm5+YXF0pK9vLK6tl7e2OyoKJEU2jTikez5RAFnAtqaaQ69WAIJfQ5d/+Y4z7u3IBWLxIUexzAIyZVgAaNEG2tY3qmSy9RrhjTDHhPYOwGuv5zqsFxxas6k8F/hFqKCimoNyx/eKKJJCEJTTpTqu06sBymRmlEOme0lCmJCb8gV9I0UJAQ1SCe/yPCecUY4iKQ5QuOJ+30iJaFS49A3nSHR1+p3lpv/Zf1EB0eDlIk40SDo9KIg4VhHOEeCR0wC1XxsBKGSmbdiek0kodqAs21vBEHOI/Xy1ZTwtJllBo37G8Rf0anX3INa/bxeaZwVkEpoG+2ifeSiQ9RAp6iF2oiiO/SAHtGTdW89Wy/W67R1xipmttCPst4+AWfLoMY=</latexit>

rI ✓ �I ⇥�I
<latexit sha1_base64="CjrewcI3oU8574VZp2rDblngxQg="></latexit>

a
<latexit sha1_base64="Ya80kNxjbpaeP5kzsnTTyScd1Zw=">AAACAHicbVC7TsMwFHXKq5RXgZHFokViqpIywFiJhS6oCPqQmqhyHKe1ajuR7SBVURZ2VvgFNsTKn/AHfAZOmwFajnSlo3Pute89fsyo0rb9ZZXW1jc2t8rblZ3dvf2D6uFRT0WJxKSLIxbJgY8UYVSQrqaakUEsCeI+I31/ep37/UciFY3Eg57FxONoLGhIMdJGuq+j+qhasxv2HHCVOAWpgQKdUfXbDSKccCI0ZkipoWPH2kuR1BQzklXcRJEY4Skak6GhAnGivHS+agbPjBLAMJKmhIZz9fdEirhSM+6bTo70RC17ufifN0x0eOWlVMSJJgIvPgoTBnUE87thQCXBms0MQVhSsyvEEyQR1iadSsUNSOi2OU7d/GmMWNrOMhONsxzEKuk1G85Fo3nXrLVui5DK4AScgnPggEvQAjegA7oAgzF4Bi/g1Xqy3qx362PRWrKKmWPwB9bnD989lkw=</latexit>

A
<latexit sha1_base64="XDmVj1AuNc3wFCg+vfsIPgDcVuE=">AAACAHicbVC7TsMwFHV4lvAqMLJYtEhMVVIGGItY6IKKoA+piSrHcVqrthPZDlIVdWFnhV9gQ6z8CX/AZ+C0GaDlSFc6Oude+94TJIwq7Thf1srq2vrGZmnL3t7Z3dsvHxx2VJxKTNo4ZrHsBUgRRgVpa6oZ6SWSIB4w0g3G17nffSRS0Vg86ElCfI6GgkYUI22k++pVdVCuODVnBrhM3IJUQIHWoPzthTFOOREaM6RU33US7WdIaooZmdpeqkiC8BgNSd9QgThRfjZbdQpPjRLCKJamhIYz9fdEhrhSEx6YTo70SC16ufif1091dOlnVCSpJgLPP4pSBnUM87thSCXBmk0MQVhSsyvEIyQR1iYd2/ZCEnlNjjMvfxojljWnUxONuxjEMunUa+55rX5XrzRui5BK4BicgDPgggvQADegBdoAgyF4Bi/g1Xqy3qx362PeumIVM0fgD6zPH6vdliw=</latexit>

r
<latexit sha1_base64="rwrS7Y2z6Mqcl4+LSgjASSEg49w=">AAACAHicbVC7TsMwFHXKq5RXgZHFokViqpIywFiJhS6oCPqQmqhyHKe1ajuR7SBVURZ2VvgFNsTKn/AHfAZOmwFajnSlo3Pute89fsyo0rb9ZZXW1jc2t8rblZ3dvf2D6uFRT0WJxKSLIxbJgY8UYVSQrqaakUEsCeI+I31/ep37/UciFY3Eg57FxONoLGhIMdJGuq/L+qhasxv2HHCVOAWpgQKdUfXbDSKccCI0ZkipoWPH2kuR1BQzklXcRJEY4Skak6GhAnGivHS+agbPjBLAMJKmhIZz9fdEirhSM+6bTo70RC17ufifN0x0eOWlVMSJJgIvPgoTBnUE87thQCXBms0MQVhSsyvEEyQR1iadSsUNSOi2OU7d/GmMWNrOMhONsxzEKuk1G85Fo3nXrLVui5DK4AScgnPggEvQAjegA7oAgzF4Bi/g1Xqy3qx362PRWrKKmWPwB9bnD/qIll0=</latexit>

- each individual name       to

- each concept name       to

- each role name       to

Knowledge base (KB) = TBox (ontology) + ABox (data)

- TBox    : finite set of axioms

- ABox     : finite set of concept and role assertions 

T
<latexit sha1_base64="nHqr8WdADTm4Fa6+Uz93PVsn8CM=">AAACCnicbZDLSsNAGIUn9VbjrerSzWAruCpJXeiy4MZupEJv0IQymUzaoTNJnJkIJeQN3LvVV3Anbn0J38DHcNIG0dYDA4dz/p/5+byYUaks69Mora1vbG6Vt82d3b39g8rhUU9GicCkiyMWiYGHJGE0JF1FFSODWBDEPUb63vQ67/sPREgahR01i4nL0TikAcVI6citORypCUYs7WS1UaVq1a254KqxC1MFhdqjypfjRzjhJFSYISmHthUrN0VCUcxIZjqJJDHCUzQmQ21DxIl00/nRGTzTiQ+DSOgXKjhPf2+kiEs5456ezG+Uy10e/tcNExVcuSkN40SREC8+ChIGVQRzAtCngmDFZtogLKi+FeIJEggrzck0HZ8ETovj9AdNK8s0GnsZxKrpNer2Rb1x16g2bwtIZXACTsE5sMElaIIb0AZdgME9eALP4MV4NF6NN+N9MVoyip1j8EfGxzcKf5rR</latexit>

A
<latexit sha1_base64="41W/aD588FfTH4xcGZS4G7be3Yw=">AAACCnicbZDLSsNAGIUn9VbjrerSzWAruCpJXeiy4sZupIK9QBPKZDJph84kcWYilJA3cO9WX8GduPUlfAMfw0kbRFsPDBzO+X/m5/NiRqWyrE+jtLK6tr5R3jS3tnd29yr7B10ZJQKTDo5YJPoekoTRkHQUVYz0Y0EQ9xjpeZOrvO89ECFpFN6paUxcjkYhDShGSkduzeFIjTFi6WVWG1aqVt2aCS4buzBVUKg9rHw5foQTTkKFGZJyYFuxclMkFMWMZKaTSBIjPEEjMtA2RJxIN50dncETnfgwiIR+oYKz9PdGiriUU+7pyfxGudjl4X/dIFHBhZvSME4UCfH8oyBhUEUwJwB9KghWbKoNwoLqWyEeI4Gw0pxM0/FJ4LQ4Tn/QtLJMo7EXQSybbqNun9Ubt41q86aAVAZH4BicAhucgya4Bm3QARjcgyfwDF6MR+PVeDPe56Mlo9g5BH9kfHwD69yavg==</latexit>

Model of KB: interpretation satisfying all axioms, assertions
Satisfiable KB: has at least one model
Entailed from KB: holds in all models of the KB K |= ↵

<latexit sha1_base64="Pv8eVxvzA4P2ndWPePSL6o5cSE0=">AAACG3icbZDLSsNAFIYn3q23qktdDFbBVUnqQpcFN4ogCvYCTSknkxM7OJOEmYlQQja+h3u3+gruxK0L38DHcFqLaPWHgZ//nMM58wWp4Nq47rszNT0zOze/sFhaWl5ZXSuvbzR1kimGDZaIRLUD0Ch4jA3DjcB2qhBkILAV3BwP661bVJon8ZUZpNiVcB3ziDMwNuqVt3d9CabPQORnBfVlEqLQ1AeR9mG3V664VXck+td4Y1MhY130yh9+mLBMYmyYAK07npuabg7KcCawKPmZxhTYDVxjx9oYJOpuPvpFQfdsEtIoUfbFho7SnxM5SK0HMrCdw5P1ZG0Y/lfrZCY66uY8TjODMftaFGWCmoQOkdCQK2RGDKwBpri9lbI+KGDGgiuV/BAj/1Sy/JvUaVFYNN4kiL+mWat6B9XaZa1SPx9DWiBbZIfsE48ckjo5IRekQRi5Iw/kkTw5986z8+K8frVOOeOZTfJLztsn50ahEQ==</latexit>


