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CHAPTER 1 Learning CCL by Example

This guide is intended as a companion reference to the CCL examples included with Sybase®
Event Stream Processor.

This guide describes the sequence of CCL elements used to achieve specific tasks within
projects, using sample code to highlight the most relevant pieces of code to the task. By
default, example files and the data files they read from are in C: \ <i nst al | ati on
directory>\ESP-5 1\studi o\l earni ng directory. Youcan configure this
directory during installation.

There are examples of simple projects available in ESP Studio that are not described in this
guide. You can load and run them from the Learning perspective.
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CHAPTER 2 Adapters Examples

Event Stream Processor includes several adapter-related CCL examples that demonstrate a
range of functionality, including how to attach an adapter and perform schema inheritance.

Note: The example syntax occasionally wraps due to space constraints. Wrapped lines should
be entered on a single line.

ATTACH ADAPTER Statement

Use the ATTACH ADAPTER statement to attach a File CSV Input adapter to a window.

The example creates a schema named Tr adeSchemna and an input window named
Tr adeW ndowthat references the schema.

The example then attaches the File CSV Input adapter to Tr adeW ndow.

This ATTACH ADAPTER instance is named csvl nConn1, but you can assign it any name.
The TYPE requirement refers to the adapter ID, which is unique to the adapter. The ID for the
File CSV Input adapter isdsv_i n. The example defines values for adapter parameters, either
maintaining the default values or modifying them as needed. You can find the adapter type or
ID and a list of parameters for each adapter in the Adapters Guide.

ATTACH | NPUT ADAPTER csvl nConnl
TYPE dsv_in
TO Tr adeW ndow
PROPERTI ES
bl ockSi ze=1,
dat eFor mat ="' %Y/ % % %H. %M %S’
delimter=",",
di r="$Proj ect Fol der/../data',
expect St reamNaneOpcode=f al se,
fi el dCount =0,
file="stock-trades.csv',
filePattern='*.csv',
hasHeader =t r ue,
saf eOps=f al se,
ski pDel s=f al se,
ti mest anpFor mat = ' %Y/ % %d %H. YVt US' ;
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CHAPTER 2: Adapters Examples

ADAPTER START GROUPS Statement

Use the ADAPTER START GROUPS statement to specify a start order for adapters in a project.

The example creates schemas named Tr adeSchenma, Conrpany Schena, and
Joi nSchena inherits its schema from Tr adeSchena. The text in parentheses tells the
project server to extend Tr adeSchena by adding another column named Conpany.

Create Schema Joi nSchema
i nherits TradeSchema (Conpany String);

The example creates an input window named Tr adeW ndow that references
Tr adeSchemma, and another input window named Conpany| nf o that references
Conpany Schema. An output join window that uses the structure defined in Joi nScherma
is created to join the Tr adeW ndowand Conpany | nf o input windows using their symbol
and timestamp values.
CREATE OQUTPUT W NDOW Joi n1
SCHENMA Joi nScherma Primary Key deduced
AS
SELECT t.Ts as Ts, c.StockSynmbol as Synbol ,
t.Price as Price , t.Volune as Vol une, c.Conpany as Conpany
FROM TradeW ndow t j oi n Conmpanylnfo c
on t.Symbol = c. St ockSynbol
group by t.Ts
The example attaches a File CSV Input adapter named csvTr adesl| n2 to Tr adeW ndow,
and another File CSV Input adapter named csvConpany| n to Conpany| nf 0. The
adapter instance named csvTr adesl n2 is assigned to RunG  oupO, and the adapter
instance named csvConpany| n is assigned to RunG oup1l.

The ADAPTER START GROUPS statement uses these adapter group assignments when
specifying the order in which adapters start. In this example, the project server starts
RunGr oupl adapters first, followed by RunGr oupO adapters.

ADAPTER START GROUPS RunG oupl, RunG oupO ;

Schema Inheritance

Tell a new schema to inherit the structure of an existing schema.

The example creates a schema named Tr adeSchena.

CREATE SCHEMA TradeSchenma (Ts bi gdatetine, Synbol STRING Price
MONEY(4), Vol une | NTECGER);
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CHAPTER 2: Adapters Examples

The example then creates the schema VTr adeSchena, and uses the INHERITS syntax to
extend VTr adeSchema by incorporating Tr adeSchema column values.

CREATE SCHEMA VTr adeSchema | NHERI TS TradeSchena (vwap noney(4));

The example creates an input window named Tr adeW ndow, to which it attaches the File
CSV Input adapter.

Finally, the example creates an aggregate output window named VwapW ndow, in which the
volume-weighted average price is returned for Tr adeW ndowdata. The return values are
grouped by Synbol .

CREATE OQUTPUT W NDOW VwapW ndow
SCHEMA VTr adeSchema
PRI MARY KEY DEDUCED
AS
SELECT TradeW ndow. Ts Ts,
Tr adeW ndow. Synmbol AS Synbol ,
Tr adeW ndow. Price Pri ce,
Tr adeW ndow. Vol une Vol une,
((SUM Tr adeW ndow. Pri ce* Tr adeW ndow. Vol une)) /
(SUM Tr adeW ndow. Vol une))) AS vwap
FROM Tr adeW ndow
GROUP BY Tr adeW ndow. Synbol ;

Adapter Data with Opcodes

Use the expectStreamNameOpcode adapter property for the File CSV Input adapter.

The example uses the following data set:

winl, i,1, abc, rowl
winl,i,2, zzzz, row2
winl, i,3, dfp, row3d

wi nl,d, 1, abc, rowl

wi nl, u, 3,df p12, row3a

Thei , d, and u values in the data are opcodes for inserting, deleting, and updating data,
respectively.

The example creates an input window for the data named wi n1, to which it attaches the File
CSV Input adapter.

The adapter property expect St r eamrNaneQpcode is set to true so that the project server
knows there are opcodes in the incoming data that it must execute.

| nput W ndow
CREATE | NPUT W NDOW wi nl
SCHEMA (
a integer,
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b string ,
c string )
PRI MARY KEY (a);

| nput Adapt er
ATTACH | NPUT ADAPTER csvl nConnl
TYPE dsv_in
TO wi nl
PROPERTI ES expect St r eanNameOpcode = TRUE ,
dir='"../exanpl edata',
file = "inputl. csv' ;

File CSV Output Adapter

Use the File CSV Output adapter to send data to an external destination.

The example creates a schema named Tr ade Schena that is referenced by an input window
named | nTr ades. The example attaches a File CSV Output adapter named csvQut and a
File CSV Input adapter named | nConn to | nTr ades.

ATTACH QUTPUT ADAPTER csvCQut
TYPE dsv_out

TO | nTr ades

PROPERTI ES pr ependSt r eamNameOpcode = FALSE ,

dir ='../exanpleoutput' , file = 'csvoutput.csv' ,

out put Base = FALSE , delimter ="'," , hasHeader = FALSE ,
filePattern = '*.csv' ,

onl yBase = FALSE , dateFormat = ' %- %n %T%: 9M %&'
ti mestampFor mat = ' %/- % %dTY%H: YoMt %8

ATTACH | NPUT ADAPTER | nConn
TYPE dsv_in
TO I nTr ades
PROPERTI ES expect St r eamNaneQpcode = FALSE ,
fiel dCount =0 ,

dir ="'../exanpl edata' ,
file = 'stock-trades.csv' ,
repeat Count =0 , repeatField = "'-' |
delimter ="',"' , hasHeader = FALSE ,
filePattern = '*.csv' , pollperiod =0 ,
saf eQps = FALSE , skipDels = FALSE , dat eFormat = ' %/ %1 %d
o%H: oMt v8'

ti mestampFormat = ' %/ % %d % YoM US|
bl ockSi ze =1 ;
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CHAPTER 2: Adapters Examples

Database Input Adapter

Use the Database Input adapter to connect to a database.

Prerequisites
To run this example, create a Tr ades table in your database using the supported syntax. The
table should include these values:

Column Datatype Value
Ts datetime not null
Symbol char(4) not null
Price money not null
\Volume int not null

You must also create a unique index named i nd1 on Tr ades (Ts) and grant all permissions
on Tr ades to public.

Finally, configure the ser vi ces. xm file in <ESP_HOME>/bin using this example as a
model:

<Servi ce Name="dbExanpl e" Type="DB">

<Par anet er
Nanme="Dri verLi brary">esp_db_j dbc_sybase_| i b</ Par anet er >
<Par anet er Nane="Host " >nmydbser ver </ Par anet er >
<Par anet er Nanme="Port">5000</ Par anet er >
<Par anet er Name="User" >t est 4</ Par anet er >
<Par anet er Nane="Passwor d" >passwor d</ Par anet er >
<Par anet er Nane="Dat abase" >i nt er pubs</ Par anet er >
<Par anet er Nane="Connect Stri ng"></ Par anet er >
<Par anet er Nanme="Connecti onPool Si ze" >- 1</ Par anet er >
</ Servi ce>

Populate the table with data before running the example.

Example

The example creates a schema named Tr adeSchenm, followed by an input window named
Tr adeW ndowand an output window named Tr adeQut W ndowthat each reference

Tr adeScherma. SELECT all (*) syntax tells the project server to output all data processed by
Tr adeW ndowto Tr adeQut W ndow.

The example attaches a Database Input adapter to Tr adeW ndowto read data from the
database you set up as a prerequisite.
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CHAPTER 2: Adapters Examples

ATTACH | NPUT ADAPTER dbl nConnl
TYPE db_in
TO Tr adeW ndow
PROPERTI ES servi ce = 'dbExanpl e’ ,
query = 'Select * from Trades' ,
table = ' Trades' |,
pol | period =0 ,
dat eFormat = ' %/- % %d %YM %S |, tinestanpFormat = ' %r- %n %d %H:
wm ¥s

Database Output Adapter

Use a Database Output adapter to send data to an external database.

Prerequisites
Torunthisexample, create a VwapW ndowtable in your database using the supported syntax.
The table should include these values:

Column Datatype Value
Symbol char(4) not null
Price money not null

You must also create a unique index named i nd1 on Tr ades (Ts) and grant all permissions
on VwapW ndowto public.

Finally, configure the ser vi ces. xm file in <ESP_HOVE>/ bi n using the following
example as a model for configuration:

<Servi ce Nane="dbExanpl e" Type="DB">

<Par anet er
Name="Dri ver Li brary">esp_db_j dbc_sybase_| i b</ Par anmet er >
<Par anet er Nane="Host " >nmydbser ver </ Par anet er >
<Par anet er Nanme="Port">5000</ Par anet er >
<Par anet er Nanme="User" >t est 4</ Par anet er >
<Par anet er Nane="Passwor d">passwor d</ Par anet er >
<Par anet er Nanme="Dat abase" >i nt er pubs</ Par anet er >
<Par anet er Nane="Connect St ri ng" ></ Par anet er >
<Par anet er Nanme="Connecti onPool Si ze" >- 1</ Par anet er >
</ Servi ce>

The table is automatically populated with data from the File CSV Input adapter.

Example
The example creates a schema named Tr adeSchenmg, followed by an input window named
Tr adeW ndowthat references Tr adeSchena.
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CHAPTER 2: Adapters Examples

The example creates an aggregate output window named VwapW ndow, in which the volume
weighted average price is returned for Tr adeW ndowdata. The return values are grouped by
Synbol .

CREATE  out put W NDOW VwapW ndow
SCHEMA (Synbol STRI NG vwap MONEY(2))
PRI MARY KEY DEDUCED
AS
SELECT Tr adeW ndow. Synbol AS Synbol
((SUM Tr adeW ndow. Pri ce * TradeW ndow. Vol une)) /
(SUM Tr adeW ndow. Vol une))) AS vwap
FROM Tr adeW ndow
GROUP BY Tr adeW ndow. Synbol ;

The example attaches a Database Output adapter to VwapW ndow. The project server
processes date values in date format, which means date values are truncated.

ATTACH OUTPUT ADAPTER dbQut Connl TYPE db_out TO VwapW ndow
PROPERTI ES servi ce = 'dbExanpl e'

table = ' VWapW ndow , outputBase = FALSE , truncateTabl e = TRUE ,
dat eFormat = ' %r- %n %l %4 9M %S | ti mestanpFormat = ' %Y- %n %d %4 %
%' , onlyBase = FALSE , batchLimt =1 ;

The example attaches a File CSV Input adapter to Tr adeW ndowto read data from an
external source and populate the database you set up as a prerequisite.

ATTACH | NPUT ADAPTER csvl nConnl
TYPE dsv_in
TO Tr adeW ndow
PROPERTI ES
bl ockSi ze=1,
dat eFor mat ="' %/ %1 % %YM UE'
delimter=",",
dir="../exanpl edata’,
expect St r eamNameOpcode=f al se,
fi el dCount =0,
file='stock-trades.csv',
filePattern='*.csv',
hasHeader =t r ue,
saf eOps=f al se,
ski pDel s=f al se,
ti mest anpFor mat = ' %Y/ % % % VM B

Database Input Adapter with Polling

Use a Database Input adapter to connect to and poll a database.

Prerequisites

To run this example, create a Tr ades table in your database using the supported syntax. The
table should include these values:
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Column Datatype Value
Ts datetime not null
Symbol char(4) not null
Price money not null
\Volume int not null

You also need to create a unique non-clustered index called i nd1 on Tr ades (Ts), and grant
all permissions on Tr ades to public.

Finally, configure the ser vi ces. xm file in <ESP_HOVE>/ bi n using the following
example as a model for configuration:

<Servi ce Nane="dbExanpl e" Type="DB">

<Par anet er
Name="Dri verLi brary">esp_db_j dbc_sybase_| i b</ Par anet er >
<Par anet er Nane="Host " >nmydbser ver </ Par anet er >
<Par anet er Nanme="Port">5000</ Par anet er >
<Par anet er Nanme="User" >t est 4</ Par anet er >
<Par anet er Nane="Passwor d" >passwor d</ Par anet er >
<Par anet er Nane="Dat abase" >i nt er pubs</ Par anet er >
<Par anet er Nane="Connect Stri ng"></ Par anet er >
<Par anet er Nanme="Connecti onPool Si ze" >- 1</ Par anet er >
</ Servi ce>

Populate the table with data, then run the example.

Example

The example creates a schema named Tr adeSchenmma, followed by an input window named
Tr adeW ndowand output window named Tr adeQut W ndowthat each reference

Tr adeSchema. SELECT all (*) syntax outputs all data processed by Tr adeW ndowto
Tr adeQut W ndow.

The example attaches a Database Input adapter to Tr adeW ndowto read data from the
database you set up as a prerequisite. A poll period of 10 for this adapter instance means that
the database is polled for new content every 10 seconds.

ATTACH | NPUT ADAPTER dbl nConnl
TYPE db_in
TO Tr adeW ndow
PROPERTI ES servi ce = ' dbExanpl €'
query = 'Select * from Trades' ,
table = 'Trades' ,
pol | peri od =0 ,

10
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CHAPTER 2: Adapters Examples

dat eFormat = ' %/- % %d %YM %S |, tinestanpFormat = ' %r- %n %d %H:
oM U8
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CHAPTER 3 Stream and Window Examples

Event Stream Processor includes several stream and window examples that demonstrate a
range of functionality, including how to use delta streams, make joins and unions, and split
streams.

Note: The example syntax occasionally wraps due to space constraints. Wrapped lines should
be entered on a single line.

Streams

Create input and local streams.

The example creates an input stream named Tr ade St r eamand a local stream named
TradeLocal St ream The local stream uses SELECT all (*) syntax to retrieve all data
columns from Tr adeSt r eam

CREATE LOCAL STREAM TradelLocal Stream
SCHEMA (Ts BI GDATETI ME, Synbol STRING Price MONEY(2), Vol une
| NTEGER)

AS
SELECT * from TradeStream

ATTACH | NPUT ADAPTER csvl nConnl
TYPE dsv_in
TO Tr adeStream
PROPERTI ES
bl ockSi ze=1,
dat eFor mat =" %Y/ % % %H. 9M %&'
delimter=",",
dir="../exanpl edata',
expect St r eamNanmeOpcode=f al se,
fi el dCount =0,
file="stock-trades.csv',
filePattern='*.csv',
hasHeader =t r ue,
saf eOps=f al se,
ski pDel s=f al se,
ti mest anpFor mat = ' %Y/ % % % YoM UE'

The example attaches the File CSV Input adapter to Tr adeSt r eam then creates an output
stream named Tr adeQut St r eam
CREATE QUTPUT STREAM Tr adeQut Stream

AS
SELECT * FROM Tr adelLocal Stream ;
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Tr adeQut St r eamretrieves all the data columns from Tr adeLocal St r eamusing
SELECT all syntax, and outputs them using the File CSV Output adapter.

ATTACH QUTPUT ADAPTER Adapterl
TYPE dsv_out
TO Tr adeQut St r eam
PROPERTI ES
dir ='../output' , file = "'streans.csv' , outputBase = TRUE ,
hasHeader = TRUE ;

Local Windows and Output Windows

Compare streams with windows and observe the differences between local and output
windows.

The example creates a schema named Tr ade Schenm, then an input window named
Tr adeW ndowthat references Tr adeScherma. The File CSV Input adapter is attached to
Tr adeW ndow.

The example then creates a series of local and output streams and windows. The output stream
and window are public; they communicate with external data sources using adapters. Local
streams and windows are viewed only internally and cannot have adapters attached to them.

CREATE LOCAL STREAM Local Stream
AS SELECT * FROM Tr adeW ndow ;

CREATE OUTPUT STREAM Cut put St ream
AS SELECT * FROM Tr adeW ndow ;

CREATE LOCAL W NDOW Local W ndow
PRI MARY KEY DEDUCED
AS SELECT * FROM Tr adeW ndow ;

CREATE QUTPUT W NDOW Qut put W ndow
PRI MARY KEY DEDUCED
AS SELECT * FROM Tr adeW ndow ;

Delta Stream

A delta stream incorporates the getrowid and now functions.

The example creates an input window named Tr ades W ndow, to which it attaches the File
CSV Input adapter.

The example then creates a delta stream named Del t aTr ades and uses the SELECT clause
to apply the getrowid and now functions to Tr adesW ndow.

14

Sybase Event Stream Processor



CHAPTER 3: Stream and Window Examples

The getrowid function retrieves the sequence number of the rows for share symbol,
timestamp, price, and value in the input window. The now function publishes the process date
in bi dgat et i me format.

CREATE LOCAL DELTA STREAM Del t aTr ades
SCHEMA (
Row d | ong,
Synmbol STRI NG
Ts bi gdatetine,
Price MONEY(2),
Vol urmre | NTECGER,
ProcessDat e bi gdatetine )
PRI MARY KEY (Ts)
AS
SELECT getrowid ( TradesW ndow) Row d,
Tr adesW ndow. Synbol ,
TradesW ndow. Ts Ts,
Tr adesW ndow. Pri ce,
Tr adesW ndow. Vol une,
now() ProcessDate
FROM Tr adesW ndow

The example creates an output window named Tr adesQut for viewing the results.

Join Windows

Use the FROM clause with ANSI JOIN syntax to join two windows.

The example creates two schemas named St ocks Schenma and Opt i onsSchena, and an
output schema named Qut Schena.

The example then creates two input windows named | nSt ocks and | nOpt i ons, which
use the structures defined in St ocks Schema and Opt i onsSchenmma, respectively.

Finally, the example creates an output join window that uses the structure defined in
Qut Schematojointhel nSt ocks and | nQpt i ons input windows using their symbol and
timestamp values.

CREATE Qut put W ndow Qut St ockOpti on SCHEMA Qut Schema
Primary Key ( Ts)
KEEP ALL
AS
SELECT | nStocks. Ts Ts ,
I nSt ocks. Synbol Synbol
I NSt ocks. Price StockPrice ,
| nSt ocks. Vol une St ockVol une
I NOpt i ons. St ockSynmbol St ockSynbol
I nOpti ons. Opti onSynbol Opti onSynbol
I nOptions. Price OptionPrice,
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I nOpt i ons. Vol une Opti onVol une
FROM | nSt ocks JO N I nOptions
on
I nSt ocks. Synbol = InOptions. StockSynmbol and | nStocks. Ts =
InOptions. Ts ;

Join Streams

Join two windows into a stream.

The example creates two schemas named St ocks Schema and Opt i onsSchensa,
followed by an input window named | nSt ocks that references St ocksSchemma, and an
input window named | nOpt i ons that references Opt i onsSchenma.

The example creates an output join stream named Qut St ockQpt i on that joins the
I NSt ocks and | nOpt i ons input windows using their symbol values.

CREATE QUTPUT STREAM Qut St ockOpti on AS
SELECT I nStocks. Ts Ts ,
I nSt ocks. Synbol Synbol
I nSt ocks. Price StockPrice ,
I nSt ocks. Vol une St ockVol une |,
I nOpt i ons. St ockSymbol Opti onSt ockSynbol
I nOpt i ons. Opti onSynbol Opti onSynbol
I nOptions. Price OptionPrice,
I nOpt i ons. Vol une Opti onVol ure
FROM | nSt ocks JAO N I nOptions
on I nSt ocks. Synbol = I nOpti ons. St ockSynbol

)

The example creates two ATTACH ADAPTER instances named csvl nConnl and
csvl nOpti ons. A File CSV Input adapter is attached to the | nSt ocks window in one
instance, and the | nOpt i ons window in another instance.

Finally, the example attaches a File CSV Output adapter named Adapt er 1 to
Qut St ockOpt i ons to publish the results of the join stream.

ATTACH OUTPUT ADAPTER Adapter1
TYPE dsv_out
TO Qut St ockOpti on

PROPERTI ES
dir="../exanpl eout put',
file = '"joinstreamcsv' ,

out put Base =TRUE ,
hasHeader = TRUE
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Outer Join

Create left, right, and full joins between input windows.

The example creates two schemas named St ocks Schema and Opt i onsSchenma. It then
creates an input window named | nSt ocks that references St ocks Schenm, and another
input window named | nOpt i ons that references Qpt i onsSchena.

The example creates an output window named Qut St ockOpt i onFQJ that creates a full
join between | nSt ocks and | nOpt i ons using their timestamp values.

CREATE QUTPUT W NDOW Qut St ockOpt i onFQJ
PRI MARY KEY (Ts)
AS
SELECT I nStocks. Ts Ts , |InStocks. Synbol Synbol , InStocks.Price
St ockPrice ,
I nSt ocks. Vol unme St ockVol une , | nOptions. St ockSynbol
Opt i onSt ockSynbol
I nOpt i ons. Opti onSynbol Opti onSynmbol , I nOptions.Price
Opti onPri ce,
I nOpti ons. Vol ume Opti onVol unme
FROM | nSt ocks FULL JO N I nOpti ons
ON
I nStocks. Ts = I nOptions. Ts;

The example creates an output window named Qut St ockOpt i onLQJ that creates a left
outer join between I nSt ocks and | nOpt i ons using their timestamp values.

CREATE OUTPUT W NDOW Qut St ockOpti onLQJ
Primary Key (Ts)

AS
SELECT I nStocks. Ts Ts , InStocks. Synbol Synbol ,
I nSt ocks. Price StockPrice , InStocks. Vol une StockVol une ,
I nOpt i ons. St ockSynmbol Opti onSt ockSynbol
I nOpt i ons. Opti onSynbol OptionSymbol , I nOptions.Price
OptionPri ce,

I nOpt i ons. Vol une Opti onVol une
FROM | nSt ocks JO N | nOpti ons
ON

InSt ocks. Ts = InOptions.Ts ;
Primary Key (Ts)

AS
SELECT I nStocks. Ts Ts , InStocks. Synmbol Symnbol ,
I nSt ocks. Price StockPrice , |1nStocks. Vol une StockVol une ,
I NnOpt i ons. St ockSynmbol Opti onSt ockSynbol
I nOpti ons. Opti onSynbol Opti onSynbol , InOptions.Price
OptionPri ce,

I nOpt i ons. Vol une Opti onVol une
FROM | nSt ocks JO N | nOpti ons
on
InStocks. Ts = InOptions. Ts ;
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The example creates an output window named Qut St ockOpt i onRQJ that creates a right
outer join between | nSt ocks and | nOpt i ons using their timestamp values.

CREATE OUTPUT W NDOW Qut St ockOpt i onRQJ
PRI MARY KEY (Ts)

AS
SELECT I nOptions.Ts Ts , |nStocks. Synbol Synbol ,
I nSt ocks. Price StockPrice , |1nStocks. Vol une StockVol une ,
I nOpt i ons. St ockSynmbol Opti onSt ockSynbol
I nOpti ons. Opti onSynbol Opti onSynbol , InOptions.Price
Opti onPri ce,

I nOpt i ons. Vol une Opti onVol une
FROM I nSt ocks RIGHT JO N | nOpti ons
on
I nSt ocks. Ts = I nOptions.Ts ;

The example attaches a File CSV Input adapter named csvl nSt ocks tol nSt ocks,anda
File CSV Input adapter named csvI nOpt i ons to | nOpt i ons.

Union Streams

Create a simple union between two windows.

The example creates two schemas named St ocks Schema and Opt i onsSchemna which
define the structure for two input windows named | nSt ocks and | nOpt i ons,
respectively.

The example then creates an output window named Uni on1 that creates a union between the
I nSt ocks and | nOpt i ons input windows.

CREATE out put W ndow Unionl
SCHEMA Opt i onsSchema
PRI MARY KEY DEDUCED
AS
SELECT s.Ts as Ts, s.Synbol as StockSynbol,
Nul | as OptionSynbol, s.Price as Price, s.Volune as
Vol une
FROM | nSt ocks s
UNI ON
SELECT s.Ts as Ts, s.StockSynmbol as StockSynbol,
s. OptionSynbol as OptionSynbol, s.Price as Price,
s. Vol une as Vol une
FROM | nOpti ons s

The example concludes by creating two ATTACH ADAPTER instances named csvl nConnl
and csvl nConn2. A File CSV Input adapter is attached to the | nSt ocks window in one
instance, and the | nOpt i ons window in another instance.

18
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Jumping Windows

Jumping Windows retain data for a specified interval of time or for a specified number of rows
and delete all retained rows when the specified interval of time expires, or the specified
number of rows is exceeded.

Jumping Windows are specified by the KEEP EVERY clause. A retention policy can be
directly specified on a Window and indirectly specified on Windows and Delta Streams (using
unnamed windows).

Note: Retention cannot be specified directly or indirectly on a Stream.

Tuples are the sets of data that are retained in the Window. Insert tuples affect retention, yet the
arrival of update and/or delete tuples does not trigger the retention mechanism.

Example
The example creates a schema named Tr ades Schena and applies that schema to the input
window Tr ades.
CREATE SCHEMA Tr adesSchema (
Id i nt eger,
Synbol string,

Price float,
Vol une i nt eger

)

CREATE | NPUT W NDOW Tr ades
SCHEMA Tr adesSchema
PRI MARY KEY (1d) ;

The example then creates various types of Jumping Windows.

This creates a Jumping Window named Ever y5Rows from the source stream Tr ades. This
window retains a maximum of five rows then deletes all five retained rows on the arrival of a
NEwW row.

CREATE OUTPUT W NDOW Ever y5Rows

PRI MARY KEY DEDUCED

KEEP EVERY 5 ROWNB
AS SELECT * FROM Tr ades ;

This creates a Jumping Window named Ever y5Seconds from the source stream Tr ades.
This window retains rows for a maximum of five seconds then deletes all retained rows when
the time interval expires.

CREATE OQUTPUT W NDOW Ever y5Seconds

PRI MARY KEY DEDUCED

KEEP EVERY 5 SECONDS
AS SELECT * FROM Trades ;
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This creates an unnamed Jumping Window from the source stream Tr ades. This window
retains a maximum of five rows for each unique value of Symbol then deletes all five retained
rows upon the arrival of a sixth row with the same Symbol value.

CREATE OUTPUT W NDOW Ever y5RowsPer Synbol
PRI MARY KEY DEDUCED
AS SELECT * FROM Trades KEEP EVERY 5 ROWNS PER( Synbol )

The example concludes by attaching the XML Input Adapter to Tr ades to process the
incoming stream data.

ATTACH | NPUT ADAPTER xmni | nConnl

TYPE xm _in

TO Tr ades

PROPERTI ES
bl ockSi ze=1,
dir="../exanpl edata',
file='Trades.xm ",
filePattern='*.xm",
saf eOps=f al se,
ski pDel s=f al se ;

Splitter

Use the splitter feature to route data from one stream to multiple streams.

The example creates a schema named Tr ade Schenwa and applies that schema to the input
window Tr ades. | BM_MSFT_Spl i tt er evaluates and routes data to one of three output
windows. | BM_MSFT_Tr adeswi n retains data with the symbols | BMor MSFT.

Lar ge_Tr adesW n retains all data where the productoft rw. Pri ce * trw. Vol une
is greater than 25,000. &t her _Tr ades retains all data sets that do not meet the conditions
placed on the two previous output windows.

CREATE SCHEMA Tr adeSchema (

I d | ong,
Synbol STRI NG,
Price MONEY( 4) ,
Vol une | NTEGER,

TradeTi ne DATE
) ¢

CREATE | NPUT W NDOW Tr ades
SCHEMA Tr adeSchema
PRI MARY KEY (Id) :

CREATE SPLITTER | BM MSFT_Splitter
AS
WHEN trw. Synbol IN ('IBM, 'MSFT') THEN | BM MSFT_Tr ades
WHEN trw. Price * trw. Vol une > 25000 THEN Lar ge_Tr ades
ELSE O her _Trades
SELECT trw. * FROM Trades trw ;
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CREATE QUTPUT W NDOW | BM MSFT_Tr adesW n
PRI MARY KEY DEDUCED
AS SELECT * FROM | BM_MSFT_Tr ades ;

CREATE CQUTPUT W NDOW Lar ge_TradesW n
PRI MARY KEY DEDUCED
AS SELECT * FROM Lar ge_Trades ;

CREATE OQUTPUT W NDOW O her _TradesW n
PRI MARY KEY DEDUCED
AS SELECT * FROM O her _Tr ades ;

The example concludes by attaching the XML Input Adapter to Tr ades to process the
incoming stream data.

ATTACH | NPUT ADAPTER xm I nConnl

TYPE xml _in

TO Tr ades

PROPERTI ES
bl ockSi ze=1,
dir="../exanpl edata’,
file='Trades.xm ",
filePattern='*.xm",
saf eOps=f al se,
ski pDel s=f al se
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Event Stream Processor includes function examples that demonstrate a range of functionality,
including how to use bitwise and basic aggregate functions.

Note: The example syntax occasionally wraps due to space constraints. Wrapped lines should
be entered on a single line.

CREATE LIBRARY statement

Identify an external library, and deploy the functions in that library.

This example uses the library file Funct i ons. cl ass, which is included with Event
Stream Processor. If you are creating a library within ESP Studio using an external file, the
CLASSPATH variable should contain the library file source directory. If you are not using
ESP Studio, you can edit the project configuration file (. ccr ) to set the Java-classpath option
to the library file source directory.

The example begins with the CREATE LIBRARY statement, which creates a Java-language
library named SC1 from the Funct i ons. cl ass file.

CREATE LI BRARY SC1 LANGUAGE java FROM ' Functions' (
integer intdiffj(integer, integer);
string stringaddj (string, string);

)

The example creates two schemas named Schenal and Qut Schenma. The example then

creates an input window named wi n1 that references Schenal, and an output window
named Qut W n that references Qut Schema. Manually load data intowi n1.

CREATE | NPUT W NDOW wi n1 SCHEMA Schemal
PRI MARY KEY (f col 5)
KEEP ALL

CREATE OUTPUT W NDOW Qut Wn Schema Qut Schema
PRI MARY KEY DEDUCED

AS
SELECT a.intcol 1,
a.intcol 2,
SCl.intdiffj (a.intcoll, a.intcol?2)as library_int,
a.fcol 5,

a.stringcol 1,
a. stringcol 2,
SCl1. stringaddj (a.stringcol 1, a.stringcol?2) as library_string
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FROM wi n1 a

Aggregate Functions

Apply first, last, max, and min functions to outgoing data.

The example creates two schemas named Tr adeSchena and
Opend oseM nMaxSchens, and an input window named Tr adeW ndow, to which it
attaches a File CSV Input adapter.

The example then creates an output window named Qut OpenC oseM nMax, which uses
the structure defined in OpenC oseM nMaxSchena. The SELECT clause returns the first,
last, minimum, and maximum values from the data in Tr adeW ndow, and groups the results
by Symbol .

CREATE QUTPUT W ndow Qut OpenCl oseM nMax
SCHEMA Opend oseM nMaxSchena
PRI MARY KEY DEDUCED
AS
SELECT
Tr adeW ndow. Synbol as Synbol ,
first(TradeW ndow. Price) as OpenPri ce,
| ast (TradeW ndow. Price) as C osePrice,
m n( Tr adeW ndow. Pri ce) as MnPrice,
max( Tr adeW ndow. Pri ce) as MaxPrice

FROM Tr adeW ndow
GROUP BY Tr adeW ndow. Synbol ;

Bitwise Functions

Apply bitand, bitor, bitshiftleft, bitshiftright, and bitmask operations to an output window.

The example creates two schemas named | nt Number sSchena and
Resul t Nunber sSchena.

The example applies bitwise functions to Resul t Nunber sSchenmna. Bitwise functions
allow you to access and manipulate the individual bits that make up the data.

CREATE SCHEMA | nt Nunber sSchema (
I nt Number | NTEGER

e

CREATE SCHEMA Resul t Nunber sSchema (
I nt Nunber | NTEGER,
Bit_Shift_Left | NTEGER,
Bit_Shift_Right | NTEGER,
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Bi t_Mask | NTEGER,
Bi t_And | NTEGER,
Bit_Or | NTEGER

CREATE | nput W ndow | nNunbers
SCHEMA | nt Nunber sSchema
Primary Key (I ntNunber);

CREATE QUTPUT W NDOW CQut Nurber s
SCHEMA Resul t Nunber sSchema
PRI MARY KEY ( | nt Nunber)
AS
SELECT
i .| nt Nunber as | nt Nunber,
bitshiftleft(i.lntNunber, 2) as Bit_Shift Left,
bitshiftright(i.I|ntNunber, 2) as Bit_Shift_Right,
bi t mask(0, 4) as Bit_Mask,
bi tand(i .| nt Nunber, 4) as Bit_And,
bitor(i.lntNunber, 4) as Bit_O
FROM
I nNunbers i;

ATTACH | NPUT ADAPTER | nAdapt er
TYPE dsv_in
TO | nNunber s
PROPERTI ES
dir="../exanpl edata’,
file = ' Nunbers1000. csv' ,
delimter ="'"' ;

Data Aggregation

Read data from a comma-separated value (. csv) file, and aggregate the data using a volume-
weighted average price (vwap) function.

The example creates a schema named Tr ade Schenma, which is referenced by an input
window named Tr adeW ndow. The example attaches a File CSV Input adapter to
Tr adeW ndow.

The example creates an output window named ViwapW ndow, which outputs the results of the
volume-weighted average price of the trade values processed by Tr adeW ndow. The results
are grouped by Synbol .

CREATE out put W NDOW VWwapW ndow
SCHEMA (Synmbol STRI NG vwap MONEY(4))
PRI MARY KEY DEDUCED
AS
SELECT Tr adeW ndow. Synbol AS Synbol ,
((SUM Tr adeW ndow. Pri ce* Tr adeW ndow. Vol une)) /
(SUM Tr adeW ndow. Vol une))) AS vwap
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FROM Tr adeW ndow
GROUP BY Tr adeW ndow. Synbol ;
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Event Stream Processor includes CCL examples that demonstrate how to create default,
memory, and log stores.

Note: The example syntax occasionally wraps due to space constraints. Wrapped lines should
be entered on a single line.

STORES

Create default, memory, and log stores.

The example creates a memory store named Mentt or e, a default store named
Def aul t St or e, and a log store named LogSt or e. Each store retains their default
parameter values.

CREATE MEMORY STORE Menftore
PROPERTI ES | NDEXSI ZEHI NT = 8 , | NDEXTYPE = ' TREE' ;

CREATE DEFAULT MEMORY STORE Def aul t Store
PROPERTI ES | NDEXSI ZEHI NT = 8 , | NDEXTYPE = ' TREE

CREATE LOG STORE LogSt ore
PROPERTI ES FI LENAME = 'nylog.log" , MAXFILESIZE = 8 ,
SYNC = FALSE , SWEEPAMOUNT = 20 ,
RESERVEPCT = 20 , CKCOUNT= 10000 ;

The example creates an input window named Tr ades W ndowiVemthat references
Mentt or e and an output window named Def aul t St or eW ndowthat uses SELECT all
(*) syntax to retrieve all data columns from Tr adesW ndowivem

The example creates an output window named LogSt or eW ndowthat references
LogSt or e. LogSt or eW ndowuses SELECT and FROM clauses to pull timestamp, price,
symbol, and volume data from Tr adesW ndowivem

The example attaches a File CSV Input adapter named | nConn to Tr adesW ndowivem

Prepay Biller

Build a sample prepaid biller application for mobile phone plans.

The examples creates a series of memory stores named St at i ¢St or e, CDRs St or e,
Account CDRsSt or e, Account Sunmar i esSt or e, Aut hsSt or e,
Account Aut hSt or e, and Account Aut hsM nsSt or e.
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CREATE MEMORY STORE StaticStore PROPERTIES | NDEXTYPE ='tree',
| NDEXSI ZEHI NT =8;

CREATE MEMORY STORE CDRsStore PROPERTIES | NDEXTYPE ='tree',
| NDEXSI ZEHI NT =8;

The example creates two input windows named Account s and Cal | Pl ans, and an output
window named Account Pl ans,all of whichreference St at i ¢St or e. Account Pl ans
creates a join between Account s and Cal | Pl ans using their call plan and plan type
values.
CREATE QUTPUT W NDOW Account Pl ans
SCHENA (Account|d | NTEGER, Monthl yRate FLOAT,

Pl anM nut es FLOAT, Addl M nutesRate FLOAT, Prepai dTotal FLOAT)

PRI MARY KEY (Account | d)
STORE StaticStore

AS
SELECT Accounts. Accountl D AS Accountld, CallPlans.MnthlyRate AS
Mont hl yRat e,

Cal | Pl ans. Pl anM nutes AS Pl anM nut es,
Cal | Pl ans. Addl M nut esRate AS Addl M nut esRat e,
Accounts. Prepai dTotal AS Prepai dTot al
FROM Accounts JO N Cal | Pl ans
ON Accounts. Call Plan = Call Pl ans. Cal | Pl anType;

The example creates an input window named CDRs that references CDRs St or e, and an
output window named Account Sunmmar i esJoi n that references

Account CDRs St or e. CDRs refers to call data records. Account Summar i esJoi n
creates a join between CDRs and Account Pl ans using their bill type code (Bi | | TypCd)
and account ID values.

The example creates an output window named Account Summrar i es that summarizes
Account Summar i esSt or e. Account Summar i es uses SELECT and FROM clauses to
pull data from Account Sumar i esJoi n, and groups the data by account plan ID.

CREATE CQUTPUT W NDOW Account Sunmari es

SCHENMA (Account | d | NTEGER, Mnt hl yRat e FLOAT, Tot al Rat edUsage FLOAT,

Tot al M nut es FLOAT, Call Count | NTEGER)

PRI MARY KEY DEDUCED
STORE Account Sumari esSt ore
AS

SELECT Account Sunmmari esJoi n. Account Pl ansAccount|ld AS Accountld,
Account Summrar i esJoi n. Account Pl ansMont hl yRat e AS Mont hl yRat e,
(( ( (sum(Account Summari esJoi n. CDRsCal | Durati on) >

Account Summar i esJoi n. Account Pl ansPl anM nut es) )

* Account Summar i esJoi n. Account Pl ansAddl M nut esRate) *

(sun{ Account Sunmari esJoi n. CDRsCal | Dur ati on) -

Account Summar i esJoi n. Account Pl ansPl anM nut es)) AS Tot al Rat edUsage,
sun( Account Sunmar i esJoi n. CDRsCal | Dur ati on) AS Total M nut es,
count ( Account Summari esJoi n. CDRsCal | Durati on) AS Cal | Count

FROM Account Sunmari esJoi n

GROUP BY Account Summari esJoi n. Account Pl ansAccount | d;
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The example creates an output window named Account Aut hsM nsJoi n that references
Account Aut hsSt or e. Account Aut hsM nsJoi n creates a join between
Account Pl ans and Account Sunmar i es using their bill type and account ID values.

The example creates an output window named Account Aut hsM ns that references
Account Aut hsM nsSt or e. Account Aut hsM ns uses SELECT and FROM clauses to
pull data from Account Aut hsM nsJoi n, and groups the data by account plan ID.

The example concludes by attaching File XML Input adapters to Account s, Cal | Pl ans,
CDRs, and Aut hs.
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Event Stream Processor includes several Flex examples that demonstrate a range of
functionality, including how to use SPLASH syntax, opcodes, timers, ifithen/else conditions,
and event caches.

Note: The example syntax occasionally wraps due to space constraints. Wrapped lines should
be entered on a single line.

Data Management with Flex Streams

Use a Flex stream to manage your data.

The example creates three schemas named Tr adeScherma, Tot al schemna, and
Tut el age, and one input window named Tr adeW ndow. The File CSV Input adapter is
attached to Tr adeW ndow.

The example then creates a Flex stream named Tr ackQ dTr ades that outputs data from
TradeW ndowto O dTr adeEvent s. The switch statement supports only outputs for
inserts and updates; as a result, deletes are not passed to the output window

CREATE FLEX Trackd dTr ades
I N Tr adeW ndow
OUT QUTPUT W NDOW A dTr adeEvent s
SCHEMA Del et eOr Expi reSchenma
Primary Key (Del eteO ExpireTime, Ts)

BEG N
decl are
i nt eger oc;
end;

ON Tr adeW ndow {
oc : = get Opcode(TradeW ndow) ;

switch (oc){
case insert:
out put [ Ts=Tr adeW ndow. Ts; |
Synbol =Tr adeW ndow. Synbol ;
Total Price = TradeW ndow. Pri ce * TradeW ndow. Vol une;
Counter =1; ];
br eak;
case update:
out put [ Ts=Tr adeW ndow. Ts; |
Synbol =Tr adeW ndow. Synbol ;
Total Price = TradeW ndow. Price * TradeW ndow. Vol une;
Counter = 0; ];
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br eak;
case del ete:
br eak;
Defaul t:
br eak;
} ; END;
CREATE OUTPUT W NDOW CQut W n
Scherma Tutel age Primary Key deduced

as
Sel ect 0l. Synbol as Synbol ,
Sun(ol. Total Price) as Total Price,
Sunm(ol. Counter) as Counter
from Qut Wnl ol
Group by ol. Synbol

1

Multiple Inputs

Use multiple Flex streams with multiple inputs.
The example creates two input windows named Tr ades 1 and Tr ades 2.

The example then creates a Flex stream named Tr ades MSFTFI ex St r eamthat joins the
two input windows, and adds an output window called Tr ades MSFTFl exSt r eam

CREATE FLEX Ccl _2_ TradesMSFTFI exStream
IN Trades2, Tradesl
QuUT  QUTPUT W NDOW Tr adesMSFTFI exSt r eam
SCHEMA (1d I NTEGER, Synbol STRING TradeTi ne DATE, Price FLQOAT,
Shares | NTEGER, Corr | NTEGER)
PRI MARY KEY (Id)

BEG N
ON Tradesl {
if (Tradesl. Synbol = 'MSFT') output copyRecord(Tradesl);
iE
ON Trades2 {
if (Trades2. Synbol = ' MSFT') output copyRecord(Trades2);
iE
END;

The example creates another Flex stream (Tr ades CSCOFI ex St r ean) that joins the
Trades1 and Tr ades2 windows.

CREATE FLEX Ccl _4_Tr adesCSCOFI exSt r eam

IN Tradesl, Trades2
QUT QUTPUT W NDOW Tr adesCSCOFIl exSt r eam
SCHEMA (1d I NTEGER, Synbol STRING TradeTi me DATE, Price FLOAT,
Shares | NTEGER, Corr | NTEGER)
PRI MARY KEY (Id)

BEG N
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ON Tradesl {
i f (Tradesl. Synbol

' CSCO ) out put copyRecord(Tradesl);

ON Trades2 {
i f (Trades2. Synbol

' CSCO ) out put copyRecord(Trades2);

Finally, the example creates a Flex stream named Tr adesPi ckedFl exSt r eamthat joins
TradesMSFTFl exSt r eamand Tr ades CSCOFI exSt r eam

CREATE FLEX Ccl _5_TradesPi ckedFl exSt ream

IN Tr adesMSFTFI exSt ream Tr adesCSCOFl exSt r eam
QUT CQOUTPUT W NDOW Tr adesPi ckedFl exSt r eam
SCHEMA (1d | NTEGER, Synbol STRI NG, TradeTi me DATE, Price FLOAT,
Shares | NTEGER, Corr | NTEGER)
PRI MARY KEY (1d)

BEG N

ON Tr adesMSFTFI exSt ream {
if (TradesMSFTFI exStream Price >= 93) out put
copyRecor d( Tr adesMSFTFIl exStrean) ;

)

ON Tr adesCSCOFI exStream {
if (TradesCSCOFIl exStream Price >= 74.5) out put
copyRecor d( Tr adesCSCOFIl exStrean) ;

1

END;

Average Trade Price with Timer

Use a timer to send a new row to an output window every five seconds.

The example creates a schema named Tr ades Schema and an input window named
Tr adeW ndow. The File CSV Input adapter is attached to the window.

The example creates a Flex stream named Fl exTi mer that places a data retention policy of
10 rows on Tr adeW ndow. The ON clause tells the project server to apply the computation
vval ue ++tothe trade price every 5 seconds. This expression increments the current value
of the local variable vval ue.

CREATE FLEX Fl exTi mer | N TradeW ndow
KEEP 10 RO\S
OUT QUTPUT W NDOW Si npl eQut put
SCHEMA ( a integer, b string)
PRI MARY KEY ( a)BEGA N
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decl are

i nteger vvalue := 0;
END; ON Tr adeW ndow { } ;
every 5 seconds {

vval ue ++;

out put [a=vval ue; b='"nsgl';|];

}; END;

Variables in the DECLARE Block

Define a variable, then use the variable in both a regular stream and Flex stream.

The example specifies a default value of 1000 for the variable Thr eshol dVal ue.

decl are
| NTEGER Thr eshol dVal ue : = 1000;
end;

The example creates two schemas named Tr adeSchena and Cont r ol Schenma. An input
window named Tr adeW ndow references Tr adeSchemmg, and an input stream named
Cont r ol Msg references Cont r ol Schenma.

The example then creates an output window named Qut Tr adeW ndow. The SELECT
clause sends rows greater than Thr eshol dVval ue to Qut Tr adeW ndow.

CREATE CQUTPUT W NDOW Qut Tr adeW ndow
SCHENMA (Ts bigdatetine, Synmbol STRI NG Price MONEY(4), Volune
| NTEGER)
PRI MARY KEY (Ts)
as
SELECT *
from Tr adeW ndow
wher e TradeW ndow. Vol une > Thr eshol dVal ue;

The example creates a Flex stream named FI exCont r ol St r eamto process the control
messages. The BEGIN syntax introduces conditions based on control messages. If the control
message is set , the Thr eshol dVal ue is set to equal the control message value instead of
the default 1000.

CREATE FLEX Fl exControl Stream
I N Control Msg
QUT OUTPUT W NDOW Si npl eQut put
SCHEMA ( a integer, b string, c integer)
PRI MARY KEY ( a)
BEG N
ON Control Msg

if ( Control Msg. Msg = 'set')
{Threshol dVal ue: =Cont r ol Msg. Val ue; }
out put [a=Control Msg. Val ue; b=Control Msg. Msg;
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c=Thr eshol dval ue; |];
}

1

END

Finally, the example creates two ATTACH ADAPTER instances named csvIl nCnt Msg and
csvl nConnl using the File CSV Input adapter. In the firstinstance, the adapter is attached to
Cont r ol Msg and assigned to RunGr oup1. In the second instance, the adapter is attached
to Tr adeW ndowand assigned to RunGr oup2. The ADAPTER START GROUPS statement
tells the project server to read the control messages first, then the stock trades data.

Event Cache

Use an event cache in an output window.

The example creates an input window named Tr ades and an output window named
Last 5M nut eSt at s.

The examples uses the DECLARE block to place an event cache on the Tr ades window. As a
result, the Last 5M nut eSt at s window retains the last 300 seconds of data for every
symbol cached.

DECLARE
event Cache( Trades[ Synbol ], 300 seconds) stats;
END
AS
SELECT Trades. Synbol AS synbol ,
max(stats.Price) AS MaxPrice,
sun(stats. Shares) AS Vol une
FROM Tr ades
GROUP BY Tr ades. Synbol ;

The example creates an output window named Last 10Tr ades St at s and uses the
DECLARE block to place another event cache on the Tr ades window. As a result, the
Last 10Tr adesSt at s window retains the last 10 trades for every symbol cached in the
Tr ades window.

CREATE CQUTPUT W NDOW Last 10Tr adesSt at s
SCHEMA (
synbol STRI NG
MaxPrice MONEY(4),
Vol une LONG
PRI MARY KEY DEDUCED
DECLARE
event Cache( Trades[ Synbol ], 10 events) stats;
END
AS
SELECT Trades. Synbol AS synbol ,
max(stats. Price) AS MaxPrice,
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sun(stats. Shares) AS Vol une
FROM Tr ades
GROUP BY Trades. Synbol ;

SPLASH with if/then/else

Use a SPLASH if/then/else statement and perform the same logic using a switch statement.

The example creates a schema called Tr adeSchenm, and an input window called
Tr adeW ndowthat references the schema. The File CSV Input adapter is attached to the
window.

The example then performs a SPLASH if/then/else function with nested if statements.

CREATE FLEX Fl exl f ThenEl se I N TradeW ndow
QUT QUTPUT W NDOW FI ex| FECut
Schenma TradeSchena
Primary Key (Ts)BEG N ON Tr adeW ndow {
if ( TradeW ndow. Price > 100){
if ( TradeW ndow. Price * TradeW ndow. Vol une < 1000000) {
out put (TradeW ndow) ; }
}

These if statements tell the project server to output trade data values if the product of
TradeW ndow. Price * TradeW ndow. Vol une is less than 1 million. An else if
statement executes if the conditions are not true.

Else if ( TradeW ndow. Price > 10){

if ( TradeW ndow. Price * TradeW ndow. Vol ume < 10000)
{ output (TradeW ndow);}
}

The else if statement tells the project server to output trade data values greater than 10 if the
total value of shares in the window are less then 10 thousand. An additional else statement
executes if these conditions are not true.

El se {
if ( TradeW ndow. Price * TradeW ndow. Vol une < 1000)
{ output (TradeW ndow);}
} } ; END;

The else statement tells the project server to complete its output when the total value of shares
in the window are less than 1000, and the preceding if/else conditions are not true.

The example then uses switch syntax to achieve the same overall conditions:

CREATE FLEX Fl exCase | N Tr adeW ndow
OUT QUTPUT W NDOW Fl exCaseCQut Schena TradeSchena
Primary Key (Ts)
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BEG N
ON Tr adeW ndow

switch ( to_integer(log(to_fl oat(TradeW ndow. Price)))){
case 0: // price less than 10
if ( TradeW ndow. Price * TradeW ndow. Vol une < 1000) {
out put (TradeW ndow) ; }
br eak;
case 1. // price between 10 and 100
if ( TradeW ndow. Price * TradeW ndow. Vol ume < 10000) {
out put (TradeW ndow) ; }
br eak;
default: // price 100 or bhigger
if ( TradeW ndow. Price * TradeW ndow. Vol ume < 1000000)
{ output (TradeW ndow);}
br eak;
}

)

1

END

The switch syntax also converts Tr adeW ndow. Pri ce valuesto f | oat , applies a
logarithm to the values, then converts them to i nt eger .

SPLASH with getOpcode

Use a Flex stream to capture items when they are deleted or expire.

The example creates a schema named Tr ade Schemnma, then another schema named

Del et eOr Expi r eSchenm, which inherits the structure of Tr adeSchena. The example
creates an input window named Tr adeW ndow, to which the File CSV Input adapter is
attached.

The example then creates a Flex stream named Tr ackQ dTr ades that outputs data from
TradeW ndowto O dTr adeEvent s.

CREATE FLEX Trackd dTr ades
I'N TradeW ndow
OQUT QUTPUT W NDOW A dTr adeEvent s
SCHEMA Del et eOr Expi reSchenma
Primary Key (Del eteOr ExpireTime, Ts)

BEG N
decl are
i nteger oc;
end;

The getOpcode function determines the operation that is performed on the window. The
switch statement only processes deletes.
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ON Tr adeW ndow

{
oc : = get Opcode( Tr adeW ndow) ;

switch (oc){

case del et e:
out put [Del eteOr ExpireTime = now); |
Ts= TradeW ndow. Ts; Synbol =Tr adeW ndow. Synbol
Price = TradeW ndow. Price; Vol unme =
Tr adeW ndow. Vol une; ];
br eak;
Def aul t:
br eak;

END
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Event Stream Processor includes examples on how to use the DECLARE block, including
declaring parameters and functions.

Note: The example syntax occasionally wraps due to space constraints. Wrapped lines should
be entered on a single line.

CCL Function

Define a function using the DECLARE block.

The example creates a schema named Tr ade Schena, then uses the DECLARE block to
declare the function MyWei ght edAver age, which includes variables Val uel and

Val ue2. The example also creates the local variable Wei ght 1. A series of if and else if
conditions determine the value of \&i ght 1 based on whether Val ue 2 is greater or less
than the specified values. The resulting VWi ght 1 value becomes a parameter in the
to_money function.

DECLARE Money(2) M/Wei ght edAver age
(Money(2) Valuel, Integer Val ue2)

float Weightl := 1.0;

I F (Val ue2 > 10000 )
{ Weightl := 0.5;
ELSE | F (Val ue2 > 4000)
{Weightl := 0.75; }
ELSE | F (Val ue2 < 100)
{ Weightl := 3.0; }
ELSE | F (Val ue2 < 500)
{ Weightl := 0.25;
RETURN t o_noney(Val uel * Weightl ,2);
}

end;

The example creates an input window named Tr adeW ndow that references

Tr adeSchens, and an output window named Qut Wei ght edAver age that specifies an
inline schema. Qut Wei ght edAver age usesthe MyWei ght edAver age function within
the avg() function.

CREATE CQUTPUT W NDOW Qut Wi ght edAver age
SCHEMA ( Synbol String, avgPrice Mney(2), wavgPrice Mney(2))
PRI MARY KEY deduced

Examples Guide 39



CHAPTER 7: DECLARE Block Examples

AS
SELECT
t. Synbol ,
avg(t.Price) avgPrice,
avg( MyWei ght edAver age(t. Price, t.Volune)) wavgPrice

Tr adeW ndow t
G oup by t. Synbol

The example concludes by attaching a File CSV Input adapter named csvl nConn1 to
Tr adeW ndow.

Parameter Declaration

Declare a parameter, then reference it in an output window.

The example declares a parameter called Thr eshol dVal ue in the DECLARE block, for
which it sets the default value 1000. You can change the default value at runtime, or in the
project configuration file.

DECLARE

PARAMETER | NTEGER Thr eshol dval ue : = 1000;
end;

The example creates an input window named Tr adeW ndowand an output window named
Tr adeQut W ndow. Tr adeQut W ndow uses a SELECT statement to pull data from
Tr adeOpt Mat ch; a WHERE clause tells Tr adeQut W ndowto output only data from
Tr adeW ndowwhere the product of Tr adeW ndow. Vol une is greater than the value set
for the Thr eshol dVal ue parameter.
CREATE OQUTPUT W NDOW Tr adeQut W ndow

SCHENMA (Ts BI GDATETI ME, Synbol STRI NG Price MONEY(2), Vol une
| NTEGER)

PRI MARY KEY (Ts)
AS

SELECT * from TradeW ndow WHERE Tr adeW ndow. Vol une >
Thr eshol dVal ue;

The example attaches a File CSV Input adapter named csvConnl to Tr adeW ndow.
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Event Stream Processor includes several data selection examples that demonstrate a range of
functionality, including how to apply GROUP BY, AGING, and WHERE clauses to data.

Note: The example syntax occasionally wraps due to space constraints. Wrapped lines should
be entered on a single line.

AGING Column

Use the AGING clause to set an age column for an output window.

The example creates a memory store named nenor y 1, followed by an input window named
Tr adesW ndowthat uses the menor y 1 store. The example attaches the File CSV Adapter
to Tr adesW ndow.

CREATE MEMORY STORE nenoryl
PROPERTI ES | NDEXTYPE ='tree', | NDEXSI ZEH NT =8;

CREATE | NPUT W NDOW Tr adesW ndow
SCHEMA (
Ts bigdatetine ,
Synbol STRI NG
Price MONEY(2),
Vol une | NTEGER)
PRI MARY KEY (Ts)
STORE nenoryl;

The example creates an output window named Agi ngW ndow. The age column for the
output window increments every 10 seconds until the age column is equal to 20.

CREATE CQUTPUT W NDOW Agi ngW ndow
SCHEMA (
AgeCol um i nt eger,
Synbol STRI NG
Ts bigdatetine )
PRI MARY KEY ( Synbol )
AGES EVERY 10 SECONDS SET AgeCol umm 20 TI MES
AS
SELECT 1 as AgeCol um,
Tr adesW ndow. Synmbol AS Synbol ,
TradesW ndow. Ts AS Ts
FROM Tr adesW ndow
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AGING Column with Time Option

Use the AGING clause to set an age column with time option for an input window.

The example creates a schema named Tr ade Schena and another schema named
Tr adeAgeSchemma, which inherits the structure of Tr adeSchema. Tr adeAgeSchena
also defines three columns named AgeCol um, AgeSt art Ti e, and ct i ne.

Create Schema TradeAgeSchena | nherits TradeSchema
(AgeCol umm i nt eger,
AgeStartTi me bigdatetine, ctinme bigdatetine);

The example creates an input window named Tr adeW ndowthat references

Tr adeSchena, and an output window named AgeW ndowthat references

Tr adeAgeSchena. The example uses the AGES EVERY syntax to increment AgeW ndow
every 6 seconds until the age column is equal to 10. A SELECT clause places a start time
condition on AgeW ndow, so that the updates specified by the AGING clause do not start until
6 minutes after the current time.

CREATE | NPUT W NDOW Tr adeW ndow
SCHEMA Tr adeSchenma
PRI MARY KEY (Ts); //

CREATE OQUTPUT W NDOW AgeW ndow SCHEMA Tr adeAgeSchema
PRI MARY KEY DEDUCED
ACGES EVERY 6 SECONDS

SET AgeCol umm 10 TI MES

FROM AgeSt art Ti ne

AS An
SELECT * , 1 as AgeCol um,

now() + 360000000

as AgeStartTime, now() as ctine

FROM Tr adeW ndow ;

The example then attaches a File CSV Input adapter named csvIl nConnl to
Tr adeW ndow.

Data Aggregation

Read data from a comma-separated value (. csv) file, and aggregate the data using a volume-
weighted average price (vwap) function.

The example creates a schema named Tr ade Schenma, which is referenced by an input
window named Tr adeW ndow. The example attaches a File CSV Input adapter to
TradeW ndow.
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The example creates an output window named ViwapW ndow, which outputs the results of the
volume-weighted average price of the trade values processed by Tr adeW ndow. The results
are grouped by Synbol .

CREATE out put W NDOW VWwapW ndow
SCHEMA (Synbol STRI NG vwap MONEY(4))
PRI MARY KEY DEDUCED
AS
SELECT Tr adeW ndow. Synbol AS Synbol ,
((SUM Tr adeW ndow. Pri ce* Tr adeW ndow. Vol une)) /
(SUM Tr adeW ndow. Vol une))) AS vwap
FROM Tr adeW ndow
GROUP BY Tr adeW ndow. Synbol ;

Data Aggregation with Filter

Use the HAVING clause to place a filter on a window.

The example creates an input window named Tr adeW ndow, to which it attaches a File CSV
Input adapter named csvl nConnl.

The example creates an output window named VwapW ndow, which outputs the results of the
volume-weighted average price of the trade values processed by Tr adeW ndow. The results
are grouped by Synbol . The HAVING clause places a filter condition on Tr adeW ndowthat
tells the project server to publish vwap results only when the sum of all Vol urre values for a
Synbol is greater than 100,000.

CREATE QUTPUT W NDOW VwapW ndow
SCHEMA (Synbol STRI NG, vwap MONEY(4))
PRI MARY KEY DEDUCED
AS
SELECT Tr adeW ndow. Synbol AS Synbol ,
SUM Tr adeW ndow. Pri ce * TradeW ndow. Vol une) /
SUM Tr adeW ndow. Vol une) AS vwap
FROM Tr adeW ndow
GROUP BY Tr adeW ndow. Synbol
HAVI NG
SUM Tr adeW ndow. Vol une) > 100000;

GROUP BY Clause with last() Function

Use the last function with SELECT clause results. Refer to the results of the SELECT clause in
a HAVING clause.

The example creates a schema named Tr adeSchenmna.

Create Schenm TradeSchena
(Ts bigdatetine, Synbol STRING Price MONEY(4), Vol une
| NTECER) ;
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The example creates the schema Tr adesW dt hDel ay Schenmg, and uses the INHERITS
syntax to apply the structure of Tr adeSchermato Tr adesW dt hDel ay Schema with row
delay.

CREATE SCHEMA Tr adesW dt hDel aySchema | NHERI TS Tr adeSchena
(RowDel ay | ong);

The example creates an input window named Tr adeW ndow, to which it attaches the File
CSV Input adapter.

The example then creates an output window named Tr adesW t hDel ay that uses the
structure defined in Tr adesW dt hDel ay Schema. The SELECT clause places a row delay
on timestamp, symbol, price, and volume data rows. The HAVING clause references the
RowDel ay column in the results of the query by not specifying a window name. The HAVING
clause limits the output window to rows in which the delay is greater than 10 milliseconds.

SELECT
Tr adeW ndow. Ts Ts,
Tr adeW ndow. Synbol Synbol ,
TradeW ndow. Price Price,
Tr adeW ndow. Vol unme Vol une,
ti meToMsec (TradeW ndow. Ts) - tineToMsec(!| ast(TradeW ndow. Ts, 1))
as RowDel ay

FROM
Tr adeW ndow

GROUP BY
Tr adeW ndow. Synbol

Havi ng . RowDel ay > 10

The example creates an output window named Qut Tr ades that uses the structure defined in
Tr adeSchena. The GROUP BY statement processes the selected rows by Synbol when
the trade price is greater than the last trade price processed. Based on the previous arguments,
the project server recognizes when the trade price has increased and the time between trades is
greater than 10 milliseconds.

GROUP BY
Tr adeW ndow. Synbol
havi ng
TradeW ndow. Price > | ast(TradeW ndow. Pri ce, 1)
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KEEP Clause

Place a KEEP clause on an output window.

The example creates an input window named Tr adesW ndowand an output window named
KeepCount W ndow. KeepCount W ndowhas a KEEP clause that keeps 10 rows at atime
in the window.
CREATE QUTPUT W NDOW KeepCount W ndow

SCHEMA ( Synbol STRING Ts bigdatetine )

PRI MARY KEY (Ts)

KEEP 10 ROW5
AS

SELECT TradesW ndow. Synbol AS Synbol, TradesW ndow. Ts AS Ts
FROM Tr adesW ndow

The example attaches a File CSV Input adapter named | nConn to Tr adesW ndow, and a
File CSV Output adapter named Qut Conn to KeepCount W ndow.

KEEP Clause with AGING Clause

Place KEEP and AGING clauses on an output window.

The example creates a schema named Tr adeSchena and another schema named

Tr adeAgeSchema which inherits the structure of Tr adeSchema. Tr adeAgeSchena
also defines two columns named AgeCol umm and AgeSt art Ti nre.

Create Schema TradeAgeSchema | nherits TradeSchena

(AgeCol umm i nt eger,
AgeStartTi me bi gdatetine);

The example creates an input window named Tr adeW ndow that references
Tr adeSchens, to which it attaches a File CSV Input adapter.

Finally, the example creates an output window named KeepAgeW ndowthat references
Tr adeAgeSchena. KeepAgeW ndowhas a KEEP clause that keeps 20 rows in the
window at a time. The example also uses the AGES EVERY syntax to update

KeepAgeW ndowevery 3 seconds until the age column is equal to 10. A SELECT clause
places a start time condition on AgeW ndow, so that the updates specified by the AGING
clause do not start until 6 minutes after the current time.

CREATE OQUTPUT W NDOW KeepAgeW ndow
SCHEMA Tr adeAgeScherma
PRI MARY KEY DEDUCED
KEEP 20 ROWS
ACGES EVERY 3 SECONDS SET AgeCol utmm 10 TI MES FROM AgeStart Ti ne
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AS
SELECT *
1 as AgeCol um,
now() + 360000000 as AgeStartTi ne
FROM Tr adeW ndow ;

KEEP ALL Clause

Use the KEEP ALL clause with an output window.

The example creates a schemanamed Tr ade Schema. The example creates an input window
named Tr adeW ndowthat references Tr adeSchenm, to which it attaches a File CSV
Input adapter.

The example creates an output window named KeepAl | W ndow, which uses the KEEP ALL
clause to retain all data from Tr adeW ndowand group the results by Synbol .

CREATE QUTPUT W NDOW KeepAl | W ndow
SCHEMA (Symbol string, RowCount | NTEGER)
PRI MARY KEY DEDUCED KEEP al |
AS
SELECT Tr adeW ndow. Synbol as Synbol, count ( TradeW ndow. Synbol ) as
RowCount
FROM Tr adeW ndow
group by TradeW ndow. Synbol

KEEP LAST clause

Place a KEEP LAST clause on an input window.

The example creates a schema named Tr ade Schena that is referenced by an input window
named Tr adeW ndow.

The example then creates an output window named KeepLast W ndowthat outputs data
from Tr adeW ndow. KeepLast W ndow has a KEEP clause that keeps only the last
Tr adeW ndowrow processed by KeepLast W ndow.

CREATE OUTPUT W NDOW KeeplLast W ndow
Schema ( Synbol string, RowCount | NTEGER)
PRI MVARY KEY DEDUCED KEEP LAST
AS
SELECT Tr adeW ndow. Synbol as Synbol ,
count (TradeW ndow. Synbol ) as RowCount
FROM Tr adeW ndow
group by TradeW ndow. Synbol
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The example concludes by attaching a File CSV Input adapter named csvl nConnl to
Tr adeW ndow.

KEEP PER Clause

Use the KEEP PER clause with an input window, derived window, or an unnamed window.

The example creates a schema named Tr adeSchena.
CREATE SCHEMA TradeSchema (

I d | ong,

Synbol STRING,

Price MONEY (4),

Vol ume I NTEGER,

TradeTi me DATE
)
The example then creates an input window named Tr ades which keeps the last 10,000 rows
per Symbol.

CREATE | NPUT W NDOW Tr ades
SCHEMA Tr adeSchena

PRI MARY KEY (1d)

KEEP 10000 ROAS PER ( Synbol ) ;

The example creates an output window named Last 5Tr adesPer Hour that retains only
the last five rows per Symbol per hour.

CREATE OUTPUT W NDOW Last 5Tr adesPer Hour
PRI MVARY KEY DEDUCED
KEEP 5 ROA5 PER (Synbol, TradeHour)
As SELECT trw. *, (trw TradeTi ne/ 3600)*3600 TradeHour
FROM Trades trw;

The example creates an output window named Last 50Tr ades St at s that retains data for
the last 50 trades per Symbol.

CREATE QUTPUT W NDOW Last 50Tr adesSt at s
PRI MARY KEY DEDUCED
AS SELECT trw. Synmbol, MAX(trw. Price) MaxPrice,
M N(trw. Price) MnPrice, SUMtrw Vol une) Vol une
FROM Trades trw KEEP 50 ROAS PER ( Symnbol )
GROUP BY trw. Synbol ;

The example concludes by attaching the XML Input Adapter to the input window named
Tr ades to process the incoming stream data.

ATTACH | NPUT ADAPTER xni | nConnl
TYPE xml _in
TO Tr ades
PROPERTI ES
bl ockSi ze=1,
dir="../exanpl edata’,
file='Trades. xm",
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filePattern="*.xm",
saf eOps=f al se,
ski pDel s=f al se;

KEEP UNTIL Clause

Use a KEEP UNTIL clause with a Jumping Window.

The example creates a schemanamed Tr ades Schena and an input stream named Tr ades
that references Tr adesScherma.

CREATE SCHEMA Tr adesSchema (
Id i nt eger
Synbol string
Price float
Shares integer

) ¢

CREATE | NPUT STREAM Tr ades
SCHEMA Tr adesSchenma ;

The example then creates a Flex statement named Unt i | 8PM_FI ex that operates on

Tr ades and produces an output window named Unt i | 8PM The example deletes all
previous rows every five seconds, and purges all the data in Unt i | 8PMat 8:00 PM once a
day.

CREATE FLEX Unti | 8PM Fl ex

IN Trades

OUT QUTPUT W NDOW Unti | 8PM

SCHEMA Tr adesSchema
PRI MARY KEY (1d)

BEG N
DECLARE
dat e | ast Pur geDat e;
END;
ON Trades {

J:5
EVERY 1 M NUTE {
if (isnull(lastPurgeDate) or (trunc(sysdate()) >
| ast PurgeDat e and hour (syshigdatetinme()) = 20)) {
for(rec in Until 8pm stream {
out put setopcodes(rec, delete);

}
| ast PurgeDate : = trunc(sysdate());
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Filter with WHERE Clause

Use the WHERE clause as a filter on an output window.

The example creates an input window named Tr adeW ndowand an output window named
Tr adeCQut W ndow.

The SELECT clause returns all (*) data rows from Tr adeW ndow. The WHERE clause places
a filter on the data when the share volume is less than 10,000. As a result, the project server
processes all data rows when the Tr adeW ndow contains more than 10,000 shares.

CREATE QUTPUT W NDOW Tr adeCQut W ndow
SCHEMA (
Ts BI GDATETI ME,
Synbol STRI NG,
Price MONEY(2),
Vol une | NTEGER)
PRI MARY KEY (Ts)
AS
SELECT * from TradeW ndow
WHERE Tr adeW ndow. Vol unme > 10000;

MATCHING clause

Place a MATCHING clause on an output stream.

The example creates a schema named Tr adeSchenma, then two input windows named
I nTrades and | nTr ades2, and an output stream named Tr adeQut that each reference
TradeSchena.

Tr adeCQut uses the MATCHING clause to retrieve rows that match over a one-second period.

CREATE QUTPUT STREAM Tr adeCut
SCHEMA Tr adeSchena
as
SELECT
First Trade. *
FROM
I nTrades as FirstTrade,
I nTrades2 as SecondTr ade
MATCHI NG
[1 seconds: FirstTrade , SecondTrade ]
ON
First Trade. Synbol = SecondTrade. Synbol

)
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The example attaches a File CSV Input adapter named csvl nConnltol nTr ades, and a
File CSV Input adapter named csvIl nConn2 to | nTr ades?2. The example also attaches a
File CSV Output adapter named csvQut to Tr adeQut to publish the matching results to a
file, since data cannot be viewed in-stream.

Matching a Sequence of Events

Place MATCHING and WHERE clauses on output streams to produce a set of sequenced data.

The example creates three schemas: St ocksSchena, Opt i onsSchens, and

Qut Schema. The example then creates an input window named | nTr ades that references
St ocksSchens; an input window named | nOpt i ons that references

Opt i onsSchema; and two output streams named Tr adeOpt Mat ch and

TradeOpt Fi | t er that both reference Qut Schena.

Tr adeOpt Mat ch uses the MATCHING clause to retrieve rows that match and have the same
trade symbol, over a one-second period. Tr adeOpt Fi | t er uses a SELECT statement to
pull data from Tr adeOpt Mat ch; a WHERE clause tells Tr adeOpt Fi | t er to output data
from Tr adeCpt Mat ch only where the product of 0. 005 *

Tr adeOpt Mat ch. St ockPri ce is greater than the option price.

CREATE QUTPUT STREAM Tr adeOpt Mat ch
SCHEMA Qut Schema
AS
SELECT
.Ts as Ts,
.Ts as OptionTs,
. Synbol as Synbol ,
.Price as StockPrice,
. Vol ume as St ockVol une,
. St ockSymbol as StockSynbol ,
. Opti onSynbol as Opti onSynbol ,
.Price as OptionPrice,
. Vol ume as OptionVol une
FROM
InTrades as t,
InOptions as o

oOo0ooo—“+—+—~0O

MATCHI NG
[1 seconds: t , 0]
ON

t.Synmbol = o. St ockSynbol

CREATE QUTPUT stream TradeOpt Fil ter
SCHEMA Qut Schema
AS
SELECT * FROM Tr adeOpt Mat ch
WHERE 0. 005 * TradeOpt Mat ch. St ockPrice <
Tr adeOpt Mat ch. Opti onPri ce
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The example attaches a File CSV Input adapter named csvl nConnltol nTr ades, and a
File CSV Input adapter named csvIl nConn2 to | nOpt i ons. The example also attaches a

File CSV Output adapter named out Adapt er to Tr adeOpt Fi | t er to publish the filter
results to a file, since data cannot be viewed in-stream.

Matching Non-Events

Place a MATCHING clause with a not (!) condition on an output stream.

The example creates a schema named Tr adeSchenm, then creates an input window named
I nTr ades and an output stream named Tr adeQut , both of which reference
Tr adeSchena.

Tr adeQut uses MATCHI NGnot (!) syntax to retrieve data for stocks that trade twice, but not
three times in a 10-millisecond period.

CREATE OUTPUT STREAM Tr adeQut
SCHEMA Tr adeSchena
as
SELECT
SecondTr ade. *
FROM
I nTrades as FirstTrade,
I nTrades as SecondTr ade
I nTrades as ThirdTrade

MATCHI NG
[10 miIliseconds: FirstTrade , SecondTrade, !ThirdTrade ]
N

First Trade. Synbol = SecondTrade. Synbol = Thi rdTrade. Synbol

1

The example attaches a File CSV Input adapter named csvl nConnlto | nTr ades. The
example also attaches a File CSV Output adapter named csvQut to Tr adeCQut to publish
the matching results to a file, since data cannot be viewed in-stream.

Row Time

Use the bi gdat et i me system column to retrieve row-insertion times.

The example creates a schema named Tr adeSchenmna.

The example creates the schema Tr adesW dt hDel ay Schemma, and uses the INHERITS
syntax to apply the structure of Tr adeSchenato Tr adesW dt hDel ay Schemna with row
delay.
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The example creates an input window named Tr adeW ndow, to which it attaches the File
CSV Input adapter.

The example then creates an output window named Tr adesW t hDel ay that uses the
structure defined in Tr adesW dt hDel ay Schenma. The SELECT clause places a row delay
on timestamp, symbol, price, and volume data rows. The row delay is defined as 10
milliseconds in the HAVING clause. The results are grouped by Synbol .

CREATE QUTPUT W NDOW Tr adesW t hDel ay SCHEMA Tr adesW dt hDel aySchema
Primary Key deduced
as
SELECT
Tr adeW ndow. Ts Ts,
Tr adeW ndow. Synbol Synbol ,
Tr adeW ndow. Price Pri ce,
Tr adeW ndow. Vol une Vol une,
ti meToMsec( Tr adeW ndow. Bl GROMI ME ) - ti meToMsec(TradeW ndow. Ts)
as RowDel ay
FROM
Tr adeW ndow
GROUP BY
Tr adeW ndow. Synbol

AUTOGENERATE Clause

Use the AUTOGENERATE clause in an input window to automatically generate values that
function as primary keys for input data that does not have a natural primary key.

Note: Do not use the AUTOGENERATE with upserts. This might produce duplicate rows ina
window, especially when the automatically-generated column is a primary key.

The example creates a schema named Tr adeSchena.

CREATE SCHEMA Tr adeSchema (
Aut oGenld | ong,

Synbol STRING,
Price MONEY (4),
Vol une | NTEGER,

TradeTi me DATE
)
The example then creates an input window named Tr ades that uses the schema
Tr adeSchena and sets the Aut oGenl d as the primary key. Finally, the example uses the
AUTOGENERATE clause to automatically generate values for the Aut oGenl d column.
CREATE | NPUT W NDOW Tr ades
SCHEMA Tr adeSchema

PRI MARY KEY (Aut oGenl d)
AUTOGENERATE ( Aut 0Genl d) ;
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The example concludes by attaching the XML Input Adapter to the input window named
Tr ades to process the incoming stream data.

ATTACH | NPUT ADAPTER xni | nConnl

TYPE xml _in

TO Tr ades

PROPERTI ES
bl ockSi ze=1,
dir="../exanpl edata’,
file='Trades.xm "',
filePattern='*.xm",
saf eOps=f al se,
ski pDel s=f al se;
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Event Steam Processor includes examples for creating and loading modules.

Note: The example syntax occasionally wraps due to space constraints. Wrapped lines should
be entered on a single line.

CREATE MODULE

Create a module that can be added to a project later using the LOAD MODULE statement.

The example creates a module named Modul el, identifying the input and output windows
that are later defined in the BEGIN-END block.

CREATE MODULE Modul el I N rawsSt ockFeed OUT i nfoBySt ockSynbol

In the BEGIN-END block, the example declares the parameter ny par am for which it sets a
default value of 2. The example also creates a memory store named st or el.
BEG N

DECLARE

parameter integer myparam:= 2;
END;

CREATE DEFAULT MEMORY STORE storel;

The example creates two schemas named i nput Schema and out put Scherma. It then
creates an input window named r awSt ock Feed, which referencesi nput Schema, and an
output window named i nf oBy St ockSynbol , which references out put Scherma. The
function getRecordCount(), which is referenced later in the statement, is declared using a
DECLARE block.

The output window i nf oBy St ockSynbol uses SELECT and FROM clauses to pull data
from r awSt ockFeed. A WHERE clause places a filter on the data when the share volume is
greater than the value set for mypar am The example concludes by closing the BEGIN-END
block.

CREATE QUTPUT W NDOW i nf oBy St ockSynbol
SCHEMA out put Schena
PRI MARY KEY DEDUCED
DECLARE
i nteger recordCount: =1;
i nt eger get RecordCount () {
return recordCount ++ ;
}

END
AS
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SELECT r awSt ockFeed. Synbol ,
avg(rawst ockFeed. Price) AvgPrice,
sun( r awSt ockFeed. Vol une) Vol une,
count (rawSt ockFeed. Synmbol ) NunRecor dsFor Synbol ,
get Recor dCount () Tot al NunRecor ds,
nmypar am as dumy

FROM r awSt ockFeed

WHERE r awSt ockFeed. Vol ume > mypar am

GROUP BY rawst ockFeed. Synbol ;

END;

Load Module

Import and load a module.

This example uses the IMPORT statement to load the module defined in the CREATE MODULE
example, which is saved as nodul el. ccl .

The example loads modul el. ccl using the IMPORT statement.

| MPORT ' nodul el. ccl';

The example creates two schemas named St ocks Schena and
Comput edSt ocksSchenmg, a default store named My St or e1, and a memory store named
My St or e2.

The example then creates an input window named | nSt ocks that references
St ocksSchemma, and to which it attaches a File CSV Input adapter named
csvl nSt ocks.

The example uses the LOAD MODULE statement to load Modul el, linking the input window
identified within the module to | nSt ocks, and referencing My St or e1. This example does
not create a new output window, but assigns a new name (ConpSt ocks?2) to the window
loaded from Modul el. The example also sets a value for the my par amparameter declared in
Modul el.
LOAD MODULE Modul el AS Modul el_i nstance_01

I'N rawSt ockFeed = | nStocks

QUT i nfoBySt ockSynbol = ConpSt ocks2

Par anet ers nyparam = 1000
STORES storel=MyStorel;

The example creates an output window named nyw2 that references
Conput edSt ocksSchena. SELECT all (*) syntax outputs all data processed by
ConpSt ocks2 to myw2.
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Event Stream Processor includes advanced programming examples that incorporate a variety
of CCL elements.

Note: The example syntax occasionally wraps due to space constraints. Wrapped lines should
be entered on a single line.

Portfolio Valuation

Compute volume-weighted average prices on a stock portfolio.

The example creates an input window named Pr i ceFeed and an output window named
VWAP. VAP outputs the results of the volume-weighted average price of the trade values
processed by Pr i ceFeed. The results are grouped by Synbol . The cast function converts
share values to f | oat .

CREATE QOUTPUT W NDOW VWAP
SCHEMA (Synbol STRING, LastPrice FLOAT, VAP FLOAT, LastTi me DATE)
PRI MARY KEY DEDUCED AS
SELECT Pri ceFeed. Synbol AS Synbol ,
Pri ceFeed. Price AS LastPrice,
(sun{(PriceFeed. Price * cast(FLOAT , PriceFeed. Shares))) /
cast (FLOAT , sum(Pri ceFeed. Shares))) AS VAP,
Pri ceFeed. TradeTi nre AS Last Ti me
FROM Pri ceFeed
GROUP BY Pri ceFeed. Synbol ;

The example creates an input window named Posi t i ons and an output window named
I ndi vi dual Posi ti ons. | ndi vi dual Posi ti ons creates a join between
Posi ti ons and VWAP using their symbol values.

CREATE QUTPUT W NDOW I ndi vi dual Posi ti ons
SCHENMA (Bookl d STRING, Synbol STRING CurrentPosition FLOAT,
Aver agePosi ti on FLQOAT)
PRI MARY KEY (Bookld, Synbol) AS
SELECT Positions. Bookld AS Bookld, Positions.Synmbol AS
Synbol ,
(VWAP. Last Price * cast (FLOAT , Positions. SharesHeld)) AS
Current Posi tion,
(VWAP. VAP * cast (FLOAT , Positions. SharesHel d)) AS
Aver agePosi ti on
FROM Positions JON VWAP
ON Posi tions. Synbol = VWAP. Synbol ;
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The example creates an output window named Val ueByBook, which uses SELECT and
FROM clauses to pull data from | ndi vi dual Posi t i ons using book ID values.
Val ueByBook groups the data by book ID.

CREATE QUTPUT W NDOW Val ueByBook
SCHEMA (Bookl d STRING, CurrentPosition FLOAT, AveragePosition
FLOAT)
PRI MARY KEY DEDUCED AS
SELECT | ndi vi dual Posi ti ons. Bookl d AS Bookl d,
sum( I ndi vi dual Posi ti ons. Current Posi tion) AS CurrentPosition,
sun( | ndi vi dual Posi ti ons. Aver agePosi ti on) AS AveragePosition
FROM | ndi vi dual Posi ti ons
GROUP BY | ndi vi dual Posi ti ons. Bookl d;

The example concludes by attaching a File XML Input adapter named Adapt er 1 to
Pri ceFeed, and another File XML Input adapter named Adapt er 2 to Posi t i ons.

Trades Log

Use a Flex stream to manually delete data from windows.

The example creates a MEMORY store named st or e1, then two input windows named
Trades and Tr ades_t runcat e that reference st or el.

The example attaches a File CSV Input adapter named Adapt er 1 to Tr ades. The adapter
reads sample data from the file pst r ades1. xm in the exanpl edat a folder, and
publishes the information to Tr ades.

ATTACH | NPUT ADAPTER Adapt er 1
TYPE xml _in TO Trades
PROPERTI ES

dir ="'../exanpl edata' ,
file = 'pstradesl. xm ' ;

The example creates a Flex statement named Ccl _2_ Tr ades_| og that operates on
Trades and Tr ades_t r uncat e, producing an output window named Tr ades_1 og.
Using a DECLARE block within the Flex statement, the example declares two | ongs to store
the lowest and the highest sequence number produced in the example so far.

CREATE FLEX Ccl _2_Trades_| og
IN Trades, Trades_truncate
QUT CQUTPUT W NDOW Tr ades_| og
SCHEMA (SequenceNunber LONG GDOpcode | NTEGER, |d | NTEGER,
Synbol STRING TradeTi ne DATE, Shares | NTEGER, Price
MONEY( 4) )
PRI MARY KEY ( SequenceNumber)
STORE storel
BEG N
DECLARE
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LONG | ow;
LONG hi gh;

END;

An ON clause executes the code below anytime a record comes through on the Tr ades
window. A series of if, else, and while conditions tell the project server that, if this is the first
record being seen by the Flex stream, it should initialize the high and low sequence numbers.
The example uses an iterator to scan all of the records in the Tr ades_| og to find the lowest
and highest sequence numbers stored in the log. Once the example has finished iterating
through Tr ades_| og, the highest sequence number that exists in the log and the lowest
sequence number are stored, and the iterator is deleted.

ON Trades {
{

LONG sn;
/* on the first record, initialize the low, high record
nunbers */
if (isnull(high))
{

for ( Trades_log in Trades_| og _stream)

{ if (isnull (high))
high := 0; low := 9223372036854775807;
sn : = Trades_| og. SequenceNunber ;
if (sn > high)
: high := sn;
i f (in < | ow)
{ | ow : = sn;
}
/[* If highis still null there no records in |og stream

*/
if (isnull(high))

high :=-1; low:= 0;
}

/* output the incomng record with a record nunber + opcode
prepended */

high := high + 1

out put [ SequenceNunber = high; |

GDOpcode = get Opcode( Tr ades) ;

| d=Tr ades. | d;

Synbol =Tr ades. Synbol ;

Tr adeTi ne=Tr ades. Tr adeTi ne;

Shar es=Tr ades. Shar es;

Pri ce=Tr ades. Pri ce;

|
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The example increments the highest sequence number by 1, and assigns this sequence number
to the current trade it is processing. For the first record, the sequence number is 0
hi gh: =(hi gh+ cast (LONG , 1));
out put [ SequenceNunber =hi gh; | GDOpcode=get Opcode( Tr ades) ;
| d=Tr ades. I d; Synbol =Tr ades. Synbol ;

Tr adeTi ne=Tr ades. Tr adeTi ne; Shar es=Tr ades. Shar es;
Price=Trades. Price; ];

}

b

An ON clause executes this code anytime a record comes through on the
Trades_truncat e window:

ON Trades_truncate {

LONG i ;
[ LONG SequenceNunber; |1 NTEGER GDOpcode; | NTEGER I d;
STRI NG Synbol ; DATE TradeTi ne; | NTEGER Shares; MONEY(4)
Price; ] outrec;

A series of if and while conditions provides the format for output. The example gets the
sequence number that was provided on Tr ades_t r uncat e. All records with sequence
numbers lower than this number are removed from the trades log. If the sequence number
requested is larger than or equal to the largest sequence number in the trades log, the example
removes all but the latest record from the trades log.

i : =Trades_t runcat e. SequenceNunber ;
i f ((high> cast(LONG,0)))

if ((i>= high))
i :=(high- cast(LONG,1));
if (((lows= i) and (i< high)))

while ((1ow<=i))
{

The example creates a record with an opcode of 13 (SAFE DELETE) for each sequence number
lower than the value provided. Safe delete means the record is deleted from all subsequent
windows if it exists; no error occurs if it does not exist.

out r ec: =[ SequenceNunber =| ow; |
GDOpcode=cast (| NTEGER , nul | );
I d=cast (I NTEGER , nul |);
Synbol =cast (STRI NG , nul | )
Tr adeTi me=cast ( DATE , nul |
I

)i
Shar es=cast (| NTEGER , nul | );

1
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Pri ce=cast (MONEY(4),null); ];
set Opcode(outrec, 13);
out put outrec;
| ow. =(| ow+ cast (LONG , 1));

END;

Vectors and Dictionaries

Using a vector and dictionary data structure in SPLASH.

This example implements an OUTPUT AFTER logic that accumulates N Trades per Symbol
before the rows are outputted for further processing. A data structure combining a dictionary
and a vector caches the rows for every symbol until there is at least N rows for a Symbol. N is
controlled by the parameter NoOf Rows.

To test this model, run it, view the Del ayedTr ades stream in the stream viewer and
manually load inputinto the Tr ades stream. You will see rows in the stream viewer only after
you insert N trades for a symbol.

DECLARE

i nteger NoOf Rows : = 3;
END;

CREATE SCHEMA Tr adeSchena
(I'd Iong, Synmbol STRING Price MONEY(4), Volune | NTEGER,
Tr adeTi ne DATE) ;

CREATE | NPUT STREAM Tr ades SCHEMA Tr adeSchens;

CREATE FLEX Del ayedTr ades_Fl ex

IN Trades

QUT QUTPUT STREAM Del ayedTr ades
SCHEMA Tr adeSchenma

BEGA N
DECLARE
//Data structure conbining a dictionary and a vector
dictionary(string, vector(typeof(Trades))) cache;
END;
ON Trades {

/*Get the reference to the vector associated with a Synbol
fromthe cache. */
vect or (typeof (Trades)) synbol Trades : = cache[ Trades. Synbol | ;
i f(isnull(synbol Trades)){

[*Create a new vector for this synbol.

Note that you have to use a new to create a vector or
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dictionary if it is not directly defined in a gl obal or
| ocal declare/end block. In this exanple the cache
dictionary does not have to be newed because it is
directly defined in the | ocal declare/end block but the
vector inside the dictionary is not.*/

synbol Trades : = new vector (typeof (Trades));

//Add the current row to the vector.
push_back(synbol Trades, Trades);

/1 Assign the vector to the cache for the current Synbol
cache[ Tr ades. Synbol ] : = synbol Tr ades;

exit;
} else {

[*There is a vector already avail able for the Synbol, so
insert the current row. Note that you don't have to
assign the vector back into the dictionary because the
vector symbol Trades is a reference to the correspondi ng
vector in the dictionary.*/
push_back(synbol Trades, Trades);

}

// The vector has reached size N
i f(size(synbol Trades) = NoOf Rows) {
/llterate through the rows and output them
for(rec in symbol Trades) {
out put rec;

[/ Prepare for the next N Rows. Cl ear the vector.
resi ze(synbol Trades, 0);
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