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You Have a Segmentation Fault, Now What?

$ ./a.out
Segmentation fault

<latexit sha1_base64="+XQfz/BmpkiMHDBN6W8jz3YBBj8="></latexit><latexit sha1_base64="+XQfz/BmpkiMHDBN6W8jz3YBBj8="></latexit><latexit sha1_base64="+XQfz/BmpkiMHDBN6W8jz3YBBj8="></latexit><latexit sha1_base64="+XQfz/BmpkiMHDBN6W8jz3YBBj8="></latexit>

int main() {

int *p = 0;
*p = 0;

return 0;
}

<latexit sha1_base64="TJJ1h8hH1sqoR0ZIFZQxZEPdRMk="></latexit><latexit sha1_base64="TJJ1h8hH1sqoR0ZIFZQxZEPdRMk="></latexit><latexit sha1_base64="TJJ1h8hH1sqoR0ZIFZQxZEPdRMk="></latexit><latexit sha1_base64="TJJ1h8hH1sqoR0ZIFZQxZEPdRMk="></latexit>
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Over Simplified Memory Model
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Two of the Same Program Running at the Same Time

x(0)
<latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit>

x(1)
<latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit>

x(num_rows_ - 1)
<latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit>

Vector x
<latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit>

x(0)
<latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit>

x(1)
<latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit>

x(num_rows_ - 1)
<latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit>

Vector x
<latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit>

Vector x(10);
for (size_t i = 0; i < 10; ++i) {

x(i) = x(i) + i;
}

<latexit sha1_base64="qKJkhF8JyxnUAGGoIz96SpamUeY="></latexit><latexit sha1_base64="qKJkhF8JyxnUAGGoIz96SpamUeY="></latexit><latexit sha1_base64="qKJkhF8JyxnUAGGoIz96SpamUeY="></latexit><latexit sha1_base64="qKJkhF8JyxnUAGGoIz96SpamUeY="></latexit>

Vector x(10);
for (size_t i = 0; i < 10; ++i) {

x(i) = x(i) + i;
}

<latexit sha1_base64="qKJkhF8JyxnUAGGoIz96SpamUeY="></latexit><latexit sha1_base64="qKJkhF8JyxnUAGGoIz96SpamUeY="></latexit><latexit sha1_base64="qKJkhF8JyxnUAGGoIz96SpamUeY="></latexit><latexit sha1_base64="qKJkhF8JyxnUAGGoIz96SpamUeY="></latexit>
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Memory Management

x(0)
<latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit>

x(1)
<latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit>

x(num_rows_ - 1)
<latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit>

Vector x
<latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit>
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Accessing Out of Bounds Index

x(0)
<latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit>

x(1)
<latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit>

x(num_rows_ - 1)
<latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit>

Vector x
<latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit>
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Accessing Unmapped Page

x(0)
<latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit>

x(1)
<latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit>

x(num_rows_ - 1)
<latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit>

Vector x
<latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit>

v
v
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Segfault!

Index beyond 
end of x Not in a 

valid page
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Accessing Unmapped Page

x(0)
<latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit><latexit sha1_base64="DFxxcg8u9B7Fh8aq93v+06vwEiU=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS86F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcRM6of</latexit>

x(1)
<latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit><latexit sha1_base64="yihyqRWsyy05RQyFC394a5Im8fM=">AAACMHicbZDLSgMxFIYz9VbHW9Wlm2BR6qbMdKMLhYIblxVsK7RDyWTOtKGZzJBkxDL0DXyabvVBdCVu3foCpjewrQcCP/9/zkny+QlnSjvOh5VbW9/Y3Mpv2zu7e/sHhcOjhopTSaFOYx7LR58o4ExAXTPN4TGRQCKfQ9Pv347z5hNIxWLxoAcJeBHpChYySrSxOoXztg9dJrKICQ3BMKNJMrSfS+6F3QYRzG3cKRSdsjMpvCrcmSiiWdU6hZ92ENM0AqEpJ0q1XCfRXkakZpTD0G6nChJC+6QLLSMFiUB52eQ/Q3xmnACHsTRHaDxx/05kJFJqEPmmMyK6p5azsflf1kp1eOVlTCSpBkGnF4UpxzrGYzg4YBKo5gMjCJXMvBXTHpGEaoNwYRMltAc3IeEKvDkl21Byl5msikal7Bp9XylWr2e88ugEnaISctElqqI7VEN1RNELGqFX9GaNrHfr0/qatuas2cwxWijr+xcS56og</latexit>

x(num_rows_ - 1)
<latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit><latexit sha1_base64="H5sOpnimHp2EdGVz0gb5AW6I90w="></latexit>

Vector x
<latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit><latexit sha1_base64="NrOOVNhHKztXFSZ3Q7mOZwZaCQo=">AAACNHicbZDLSsNAFIYnXmu8RV26GSyCuChJN7pQKLhxWcFeoA1lMjlph04mYWYiltB38Gm61dcQ3IlbN76A0xvY1rP6+P9zZs75g5QzpV333Vpb39jc2i7s2Lt7+weHztFxXSWZpFCjCU9kMyAKOBNQ00xzaKYSSBxwaAT9u7HfeAKpWCIe9SAFPyZdwSJGiTZSx7lsB9BlIo+Z0BAOc5qmQ7sOVCcSP9ttEOHcwh2n6JbcSeFV8GZQRLOqdpyfdpjQLAahKSdKtTw31X5OpGaUw9BuZwpSQvukCy2DgsSg/Hxy0xCfGyXEkVkjSoTGE/XvRE5ipQZxYDpjontq2RuL/3mtTEfXfs5EmmkQdPpRlHGsEzwOCIdMmvP5wAChkpldMe0RSag2MS68RAntwW1EuAJ/npJtUvKWM1mFernkGX4oFys3s7wK6BSdoQvkoStUQfeoimqIohc0Qq/ozRpZH9an9TVtXbNmMydooazvX1UlrFk=</latexit>
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How far is too 
far?

It depends
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