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Graphs

® Natural representation of entities in real world

employee employee
name="Tanaka” name="Sato”
addRef / addRef belonghbelongTo
address department
st.="Hongo7-3-1" name=dl
city=Tokyo manager="Hor1”
zip=113




Graphs

® ‘“Tanaka” has moved to new address.

employee employee
name="Tanaka” name="Sato”
addRef / addRef belonghbelongTo
address address department
st.="Yayo13-1-2" || st.="Hongo7-3-1" name=d1l
city=Tokyo city=Tokyo manager="Hor1”
zip=113 zip=113




Graphs

® The manager of dl has changed.

employee employee
name="Tanaka” name="Sato”
addRef / addRef belonghbelongTo
address address department
st.="Yayo13-1-2" || st.="Hongo7-3-1" name=d1l
city=Tokyo city=Tokyo manager="Suzuki”
zip=113 zip=113




Outline of this presentation

Towards handling these two kinds of update on
shared-nodes in our graph model.



Rooted, Edge-labelled, Set-based, Graphs

g: ={d : {}}
g:={c: gz}



Rooted, Edge-labelled, Set-based, Graphs
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g={a:{a:g}tUb:{a:g}VU c:gs}
g: =A{d: {}}
g==1{c: gs}



employee employee

name="Tanaka” name=""Sato”
addRef / addRef belonghbelongTo
address department
st.="Hongo7-3-1" name=dl
city=Tokyo manager="Hor1”
zip=113




Our Graph Model

emp —@— emp
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Our Graph Model

® ‘“Tanaka” has moved to new address.

emp —@— emp

name

e

Tanaka add

. A\
: City| 4 cit
Yayol/ Tokyo| 113 HOHgCi Tokyo} 113

mgrName

d y Hori



Our Graph Model

® The manager of d1 has changed.

emp —Q— emp

name

e

Tanaka add

L city| , “cit
Yayol/ Tokyo| 113 HOHgCi Tokyo} 113

mgrName

d y Suzuki



Structural Recursion: Manipulating Graphs

Structural Recursion:

SWG) = )
S8l $g}) =eof($g)

g1V g2) = f(g1) U f(g-)
Or written as:

stun f(1$!: $g7) = e © f($g)



Structural Recursion: An Example

sfun a2d_xc ({$/: $g}) =if $/=a then{d : a2d_xc($g)}
else if $/=c then a2d_xc($g)
else {$/: a2d_xc($g)}
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The Bulk Semantics of Structural Recursion

sfun a2d_xc ({$/: $g}) =if $/=a then {d : a2d_xc($g)}
else if $/=c then a2d xc($g)
else {$/: a2d_xc($g)}
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Graph Querying in UnQL

select $class where
{Association.(src|dest).Class: $class} in $db,
{is_persistent: {Boolean : true}} in $class

69
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UnQL™: An Extension of UnQL

delete ... where

extend ... with ... where

replace ... by ... where

These can be translated into structural recursion.




® “Tanaka” has moved to new address.

replace $rgt by {st: {Yayoi: {}}, city: {Tokyo:{}}, zip: {1 13: {}}}
where {emp:$e} in $db,

{name: {Tanaka: {}}} in $e,

{add: $tgt} in $e

emp —Q— emp

J K belongT \
elongTo add
T%a\/, add(’ belongTo
St. .
// &

name

e

Hongo/" Tokyo| 113 N
mgriName

| d1 Hori
structural recursion



® “Tanaka” has moved to new address.

replace $rgt by {st: {Yayoi: {}}, city: {Tokyo:{}}, zip: {1 13: {}}}
where {emp:$e} in $db,

{name: {Tanaka: {}}} in $e,

{add: $tgt} in $e

emp —Q— emp

name K
belongTo

Tanaka add
st,_- SLN\\zi
City| 4 cit
Yayol Tokyo{?g] Hong(i Tokyo| 113

name

e

mgrName

d y Hori



® The manager of d1 has changed.

replace $rgt by {Suzuki: {}}
where {emp.belongTo.dept:$d} in $db,
{name: {d1:{}}} in $d,
{mgrName: $tgt} in $d
emp —@— emp

name K
belongTo

Tanaka add
st,_- SLN\\zi
City| 4 cit
Yayol Tokyo{?g] Hong(i Tokyo| 113

name

e

mgrName

d y Hori



® The manager of d1 has changed.

replace $rgt by {Suzuki: {}}
where {emp.belongTo.dept:$d} in $db,
{name: {d1:{}}} in $d,
{mgrName: $tgt} in $d
emp —@— emp

name K
belongTo

Tanaka add
st,_- SLN\\zi
City| 4 cit
Yayol Tokyo{?g] Hong(i Tokyo| 113

name

e

mgrName

d y uzuki



Conclusion

® There are two semantics in updating graphs.

o UnQL+(replace expression) can handle these two.
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Thank you



