SASE

The following text is from http://avid.cs.umass.edu/sase/index.php?page=language (slighty modified to the capabilities of Odysseus)

The SASE+ language has a high-level structure similar to SQL for ease of use. The design of the language, however, is centered on temporal event
patterns that have not been sufficiently addressed in relational data processing. In particular, SASE+ has the following features:

Sequencing: a sequence of events occur in specified order.

Negation: an event pattern can address the non-occurrences of events.

Kleene closure: a pattern can also be used to extract a finite yet unbounded number of events with a particular property.
Parameterized predicates: different events are compared via value-based constraints as well as temporal constraints.
Sliding windows: the entire pattern needs to occur within a specified period of time.

The overall structure of the SASE+ language is:

PATTERN < pattern structure >

[WHERE < pattern matching condition >]
[WITHIN < sliding window >]

[ENDS AT] < attribute with temporal condition >
[RETURN < output specification >]

The PATTERN, WHERE and WITHIN clauses form the pattern matching block. The PATTERN clause specifies the structure of a pattern to be matched
against the input stream. The WHERE clause, if present, imposes value-based constraints on the events addressed by the pattern. The WITHIN clause
further specifies a sliding window over the entire pattern.

The evaluation of PATTERN, WHERE, and WITHIN clauses results in a stream of pattern matches; each consists of a unique sequence of events used to
match the pattern. The HAVING clause further filters each pattern match by applying predicates on the constituent events.

Finally, the RETURN clause transforms each pattern match into a result event for output. Although expressions are possible, in Odysseus only attributes
should be used in the RETURN statement

Syntax of our Implemenation

start { synpredl SaseParser}? |—l'[ createStmt

createStmt —|-| CREATE |—|-| VIEW |—|-| NAME

querystnt  —+{ patterapart ]_\—.1 (eyapred?_Sasasareer)? |+ whererart ]—T—r—( (eympredd_Sasebarsar)? _|—+{ vithinrare ]_rr.1 (synprodt_saserarser]? |—+{ smasAtrart ]_T_.[ FeturmEart |-

patternPart {synpredl5 SaseParser}? |—l-| patternDecl

patternDecl —"[ segPatternDecl ]—"'

seqPatternDecl —»{ sEg || mBrackeT |+ statepet }_r{_.{ {synpred18_saseParser}? | ComMal o[ stateDef }—]—r{ RBRACKET [
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stateDef {synpred20_SaseParser}? }—r—{ [synpredl9_SaseParser)? |—-|N9TSIGN}—T—-[ ktypeDefinition |
{synpred22_SaseParser}? }—r—{ (synpred2l SaseParser)? || NOTSIGN }—T——[ typeDefinition }

{synpred24_saseParser}? }—r—{ (synpred23 saseParser)? || NOTSIGN }—r{ LBRACKET | —»{ ktypeDefinition || RBRACKET |—»
{synpred2s_SaseParser}? | —=| NOTSIGN }—r{ LBRACKET |—={ typeDefinition |—s| RBRACKET |

typeDefinition —|-| NAME |—-—[ sAttributeName ]_.,

sAttributeName —>-—--

ktypeDefinition —=| NAME | PLUS | —»{ kAttributeName | —»

kAt tributeName —|-|NAHE|—|-| EBRACKETLEFT |—-| EERACKETRIGHT |—|-

wherePart {synpredll_SaseParser}? '—"| WHERE '—"[ skipPart ]—l'| LEFTCURLY '—l'[ whereExpressions ]—"| RIGHTCURLY }_I_.

WHEFE'—"[ whereExpressions ]

skipPart —l'[ skipMethod ]—l'| LERACEET |—l'[ parameterlist

ski , ‘s r
ki thod FARTITION CONTIGUITY, SKIF TILL ANY MATCH..SKIF _TILL NEXT MATCH, STRICT_ CONTIGUITY

parameterList {synpred26 SaseParser]? l—"l COMMA |—"[ attributeName }J_’—‘

attributeName {synpred27 SaseParser}? |—|-[ kAttributeName ]—I—v

sAttributeName ]

whereExpressions {synpred2_SaseParser)? (synpred3l_SaseParser)? |+ AND | I {“expression |
COoMMn
expression (synpred33_saseParser]? | —=| BBRACKETLEFT | —af NAME | BERACKETRIGHT |
(synpred35_SaseParser]? |—{ mathExpression {synpred34_SaseParser}? |+ SINGLEEQUALS }—]—.[ mathExpression |—+
COMPAREOP

shttributeName | —+]ASSIGN | —+{ mathExpression |




mathExpression mualt {synpred37 SaseParser}? F——I:::E:::;;;npred36 SaseParser)? F—-{PLUSI I [mult] X
MINUS

|

mul t term {synpred39 SaseParser}?

{synpred38 SaseParser}? l——| MULT I ] term

DIVISION

term ——l-| {synpred40_SaseParser}? |—l-[ attributeTerm ]—I—-
—"| {synpredd4l SaseParser}? |—l-[ value] -
mathExpression }—] FERACKET |——

attributeTerm { synpred4Z?_ SaseParser}? |—|'[ aggregation ] -

{ synpred43_SaseParser}? |—"[ khttributeUsage ]—"l POINT|—"| NRME |—"
NAME | —»| FOINT | —» NAME |

aggregation

aggop —|-| (AVG, COUNT, MAX, MIN, SUM} |—|r

kAt tributeUsage ——=]  (synpred28_SaseParser}? |+ NAME | —={ current | —r=
—=]  (synpred29_SaseParser}? | NAME | —a{first]— =
—=  (synpred30_SaseParser}? |—= NAME -
] (T -

current —s| BBRACKETLEFT | NAME | o/ BBRACKETRIGHT | —= {$name.getText () .equalsIgnoreCase("I")}? F—
first  —s| BBRACKETLEFT || NUMBER | BBRACKETRIGHT | {Integer.parselInt($number.getText ()) == 1}7 F—
last NUMBER | —» BERACKETRIGHT | —=f {$name.getText () . equalsIgnoreCase("I") && Integer.parselnt(§number.getText()) = 1}7? [

len —|-| BERACKETLEFT |—-—| NAME |—-—| PCIIN‘I‘|—|-| LEN |—-—| EBRACKETRIGHT |—|-

value —l'| {BOOLEAN, NUMEER, ETHIHG_I.ITEFAI.} |—|"




withinPart —|-| WITHIN |—|-| NUMBER }—r—( {synpred5_SaseParser}? |—|-[ timeunit ]—1—-

timeunit —l-l {DAY, HOUR, MILLISECOND, MINUTE, SECOND, WEEK] |—l"

returnfart —s RETURN |+ attributeTerm }—r‘——{ {synpred16_SaseParser}? attributeTerm jJ—’—r—{ {synpred17_SaseParser)? [ as ]

Examples

The following examples to not work all in Odysseus, currently. There is no ANY.

Examples from [http://avid.cs.umass.edu/sase/]

Query 1:
PATTERN SEQ( Shel f Readi ng x, ~ CounterReading y, ExitReading z)
WHERE x.id =y. id AND x.id = z.id /* equivalently, [id] */

WTHI N 16 hours

Query 2:
PATTERN SEQ( Shel f Readi ng x, Shel f Readi ng y, ~ (ANY(Counter Readi ng, Shel f Reading) z) )
VWHERE [id] AND x.shelf_id y.shelf_id AND x.shelf_id = z.shelf_id
W THI N 1 hour
Query 3:
PATTERN (StartLoading a, RfidReading+ b[ ], EndLoading c)
VWHERE [1 oadi ng_dock]
AND a.session_id = c.session_id
AND b[i].packagi ng_l evel = ‘pallet’
RETURN a.session_id, count(b[ ]), b[ ].tag_id

PATTERN SEQ( Medi ci neTaken x, Medici neTaken y)

VWHERE [ name=* John’ ]

AND [ medi ci ne=" Anti biotics’]

AND (x.anount + y.anmount) > 1000
W THI N 4 hours

PATTERN SEQ(News a, Stock+ b[ ])
WHERE [ synbol ]
AND a.type = 'bad
AND b[i].synbol ="'GOOG
AND b[ b. LEN] . vol ume < 80% b[ 1] . vol une
WTH N 4 hours
RETURN sun(b[ ].vol une)
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PATTERN SEQ( St ock+ a[])

VWHERE [ synbol ]
AND a[1] . price = 10
AND af[i].price > a[i-1].price
AND a[a.LEN] . price = 20
AND avg(a[].volume) a[1l].volune
WTH N 1 hour
RETURN a[ 1] . synbol, a[].price

PATTERN SEQ( St ock+ a[], Stock b)

WHERE [ synbol ]
AND a[ 1] . vol ume > 1000
AND ali].price > avg(a[.i-1].price))
AND b.volunme < 80% * a[a.LEN].vol une
WTH N 1 hour
RETURN a[ 1] . synbol, a[].(price,volune), b.(price,volune)

PATTERN SEQ( Scan a, ~(Scan+ b[]), Scan c)

VWHERE [ obj ect _id]
AND a.location = “New York”
AND c.location = “Anherst”
AND b[ 1] .l ocation = a.next
AND b[i].location = b[i-1].next
AND c.location = b[b.LEN . next
AND b.LEN 3

RETURN c.object_id, c.courier_id

PATTERN SEQ( Al ert a, Shipnment+ b[ ])
VWHERE a.type = 'contam nated'

AND b[1] .from = a.site

AND b[i].from= b[i-1].to
WTH N 3 hours
RETURN a.type, a.site, b[ ].to



	SASE

