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1. Introduction

What if you want to write a program that dynamically generates a Coral8 CCL1

program?

In past versions of the Coral8 Engine, this was difficult to do. Creating many
Coral8 entities in the Coral8 Studio involved extensive “point and click” work
in the GUI, and could not be accomplished with simple text editing. Further-
more, these non-CCL elements were located in separate files, or in separate
XML elements from the CCL code, so a program generator could not create a
CCL program as text.

Coral8 has now extended CCL to integrate these entities into the CCL itself.
These extensions make it easier for users to write program generators, dynam-
ically generate Coral8 CCL programs, use text editing tools on the entire CCL
program and display more complete examples, since stream, schema and adapter
definitions can now be made visible directly in the CCL program.

This document discusses CCL extensions for streams, schemas, adapters and
parameters provided in the Coral8 Engine, Version 5.0.0.2 The first section in-
cludes definitions and context for the new extensions and discusses similar
functionality in other systems..The second section provides details on the new
CCL statements available with this version of the Coral8 Engine.

2. Conceptual Background

The following table provides a conceptual background and definitions for data
streams, schemas, parameters and adapters.

The Coral8 concept of schema is derived from one of the usages of
schema in Standard Query Language (SQL), used with relational

Schemas

databases. Strictly speaking, SQL schemas manage characters sets,
grants and other database objects, including SQL base table defini-

1Continuous Computation Language
2The article is based on Coral8 Engine Version 4.8. If you are working with a later version of Coral8, some of
the features described in this article may have changed.
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tions. Informally, however, the term schema in SQL is often used to
refer to the list of field names and types that defines a table.

A CCL schema is similar to this latter SQL usage. In Coral8, schemas
define the column names and column datatypes for data streams,
windows, database subqueries and remote subqueries.

Data streams (often simply called streams) are the basic components
for transmitting data within Coral8. SQL users may find it convenient

Data
Streams

to think of data streams as being similar to database tables. Like
tables, data in streams are formatted in rows and columns and are
associated with schemas that define the stream’s columns and
datatypes. Whenever a data stream receives data, it appears in the
form of a row, with a value for each of the columns represented in
the schema.

Unlike SQL tables, however, data streams are stateless streams of
data. Typically, a row that passes through a data stream in a query
is available to be processed only at the precise moment in time
when it appears in the stream.a

Various forms of parameters are common within programming lan-
guages. In Coral8, parameters include a name and a datatype. Coral8
parameters may be set to values of the appropriate datatype.

Paramet-
ers

Adapters are not common in programming languages and do not
appear in SQL. Adapters are common in software that deals with

Adapters

integration, for example Enterprise Application Integration (EAI).
Coral8 uses input adapters to pass data into the Coral8 application,
and output adapters to publish data to external destinations.

aCCL does provide several ways of temporarily or permanently maintaining the state of rows that
pass through a stream. One of these methods is the use of CCL windows, which are discussed in
the Coral8 Programmer's Guide, the Coral8 CCL Reference, and in other Coral8 documentation.

2.1. Storage and Format of CCL Code and Other Entit-
ies

CCL statements are stored XML files with .ccl extensions. The CCL statements
inside a query module are contained in one large element inside such a .ccl
file. Other elements hold information for Coral8 entities such as streams,
parameters, and adapters. Schemas are kept in their own file types ( with a
.ccs extension).

Here is a fragment of an example file, called filtering.ccl, that shows
data stream definitions:
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<Interface>
  <Inputs>
   <Input Name="InTrades"
      StreamSchema="../schemas/stock-trades.ccs"/>
  </Inputs>
  <Outputs>
   <Output Name="OutLargeVolumeTrades"
      StreamSchema="../schemas/stock-trades.ccs"/>
  </Outputs>
</Interface>

This example shows two streams: InTrades is an input stream and OutLargeVolu-
meTrades is an output stream. The schemas for these streams are stored in the
location indicated by the “StreamSchema” preference.

3. New CCL Components

The following sections discuss four new CCL language extensions: the Create
Schema Statement, the Create Stream Statement, the Create Parameter
Statement, and the Attach Adapter Statement. The syntax for these statements
is specified in detail in the Coral8 CCL Reference. Adapter properties and the
Adapter Definition Language (ADL) are discussed in the Coral8 Integration
Guide. The ADL files shipped with Coral8 are located in the Studio\plugins
subdirectory of the Coral8 directory. The default location of this directory
on Microsoft Windows is C:\Program Files\Coral8\Studio\plugins.

3.1. The Create Schema Statement

A Create Schema Statement defines and names a schema, which can then be
associated with any number of data streams, named windows, database sub-
queries and remote subqueries. C programmers may think of this statement as
being somewhat analogous to a C struct.

Here is an example of a schema definition:

CREATE SCHEMA Trades (Symbol STRING, Price FLOAT, Volume \
INTEGER); \

This statement defines a schema called Trades with three columns named
Symbol, Price, and Volume, having respective datatypes of STRING, FLOAT and
INTEGER.
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Below is an example of how the schema may now be used. Here, a named
window definition uses Trades as its schema definition.

CREATE WINDOW LastTrade
SCHEMA Trades
KEEP 1 ROW PER Symbol;

3.2. The Create Stream Statement

The Create Stream Statement creates an input, output or local data stream,
names the stream, and, optionally, defines a schema for the stream. A data
stream must be associated with a schema before the stream may be used in a
CCL statement.

For input and output streams, certain properties, such as Guarantee Delivery
and Maximum Delay may also be set.

Data streams may be associated with schemas in several ways:

• By referring to a schema name that was previously defined with a Create
Schema statement

• By defining the schema directly within the Create Stream Statement
that creates the data stream

• By referring to a schema .ccs filename, where the schema definition
is stored

• By inferring the schema from the query structure of the first query that
uses the data stream as its data source or destination.

Here are some examples of the Create Stream statement:
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CREATE OUTPUT STREAM Alerts 
  SCHEMA (AlertType STRING, AlertCode INTEGER, AlertDate \
TIMESTAMP)
  PROPERTIES 
    GUARANTEED DELIVERY = ENABLE,
    GUARANTEED DELIVERY MAXIMUM AGE = “10 MINUTES”;

CREATE INPUT STREAM InTrades
  SCHEMA Trades
  PROPERTIES 
    MAXIMUM DELAY = 1 SECOND;

CREATE OUTPUT STREAM OutLargeVolumeTrades 
  SCHEMA Trades;

CREATE LOCAL STREAM LVT;

INSERT INTO LVT (Symbol, Price, Volume)
SELECT *
FROM OutLargeVolumeTrades;

The first example creates an output stream called Alerts and defines a schema
consisting of three columns for this stream. Guaranteed Delivery is enabled for
this stream and the maximum age of incoming rows is set to ten (10) minutes.

The second example creates an input stream called InTrades and associates it
with the Trades schema defined in the previous section. Maximum Delay is set
to one (1) second for this stream.

The third example creates an output stream called OutLargeVolumeTrades.
This stream uses the same schema as the previous example.

The fourth example creates a local stream called LVT. The schema for this
stream is automatically inferred by the first Query Statement that uses the
stream as its destination, here shown immediately following the Create Stream
Statement. The schema column names for the stream are inferred from the
column names listed in the INSERT INTO clause. The datatypes for the column
names are inferred from the datatypes used by the data source (in this case,
the OutLargeVolumeTrades stream).

3.3. The Attach Adapter Statement

The Attach Adapter Statement attaches an input or output adapter to a data
stream, specifies the adapter type and name, and, optionally, sets properties
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for the adapter. Adapter properties are specific to the adapter and users may
write adapters with different properties.

Different adapter types typically have different kinds of properties. For example,
a file adapter commonly has a Filename property, but a database adapter typ-
ically doesn't. Adapter properties are defined in the .adl file for the adapter.
The Adaptor Definition Language (ADL) and adapter properties of Coral8 adapters
are documented in the Coral8 Integration Guide.

Here is an example of an Attach Adapter Statement that attaches an input ad-
apter to the RfidReadings stream:

ATTACH INPUT ADAPTER RfidIn TYPE \
ReadFromCsvFileAdapterType 
  TO STREAM RfidReadings 
  PROPERTIES
    Filename = “examples/RfidPark/in.csv” ,
    CsvQuoteCharacters = '''',
    CsvLineTerminatorChar = “\n”,
    LoopCount = '10000',
    UseCurrentTimestamp = “Yes”,
    TimestampColumn = “Yes”
;

The properties set for this adapter are name-value pairs. The name is composed
by removing all the spaces between the name tokens. Capitalization is not im-
portant here, so “Loop Count” is treated by Coral8 in the same way as “loop-
count”. All the values set for the properties are constant strings. These strings
are interpreted by the adapter. Once again, case is ignored, and Yes is inter-
preted by Coral8 as TRUE, so “Yes”, “true”, “YES”, and “TRuE” are all accepted
by Coral8 adapters as TRUE.

Some adapters, like the CSV File Adapter used in this example, require property
settings for special characters, such as the new line character. New lines are
set with the two-character string: “\n”.

3.4. The Create Parameter Statement

The Create Parameter Statement creates a parameter with a name and data-
type, and, optionally, sets the default parameter value. CCL parameters are
set at configuration time. Here is an example.

CREATE PARAMETER INTEGER MessageThreshold = 10;
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3.5. Using the Extensions Together

The new CCL extensions are designed to be used in combination with one an-
other. Here is an example of a simple query that filters out all trades whose
volume is 1000 shares or less:

INSERT INTO OutLargeVolumeTrades
SELECT 
    *
FROM 
    InTrades
WHERE 
    InTrades.Volume > 1000
;

This example involves data streams, the schemas used by the streams, and,
presumably, at least one adapter that feeds the input streams. In previous
versions of the Coral8 Engine, the streams and schemas had to be created, and
the adapter attached outside the CCL program, using the Coral8 Studio GUI
features. Now the example can be rewritten entirely as CCL text, for instance
like this:
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CREATE SCHEMA Trades (Symbol STRING, Price FLOAT, Volume \
INTEGER);

CREATE INPUT STREAM InTrades
  SCHEMA Trades;

CREATE OUTPUT STREAM OutLargeVolumeTrades 
  SCHEMA Trades;

ATTACH INPUT ADAPTER TradesAdapter TYPE \
ReadFromCsvFileAdapterType 
  TO STREAM InTrades 
  PROPERTIES
    Filename = "examples/Tutorial/data/stock-trades.csv" ,
    LoopCount = '1000',
    UseCurrentTimestamp = "No",
    TitleRow = 'Yes',
    CsvQuoteCharacters = '''',
    TimestampColumnFormat = "YYYY/MM/DD HH24:MI:SS.FF",
    TimestampColumn = 'true';

INSERT INTO OutLargeVolumeTrades
SELECT 
    *
FROM 
    InTrades
WHERE 
    InTrades.Volume > 1000;

This example deliberately uses some inconsistent styles to illustrate
certain Coral8 features. Yes and true are interpreted by Coral8 as
the same value, and single and double quotation marks are used in-
terchangeably in the adapter property settings.
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Currently Unsupported Features

Some features related to the CCL extensions presented in this article are
not supported in Version 4.8 of the Coral8 Engine. Specifically, data streams
created using the Create Stream Statement do not appear in the Coral8
Studio and cannot be displayed in the Stream and Window Viewer. Adapters
attached using the Attach Adapter Statement are not visible in the Coral8
Studio either. Furthermore, as before, parameters cannot be bound,
therefore, for the moment, CCL parameters are, in effect, just compile-
time constants.

4. Conclusion

Version 4.8 of the Coral8 Engine contains new CCL extensions allowing users to
create data streams, schemas, and parameters, and to attach adapters to
streams, directly within CCL code. These new features These extensions ease
the writing of program generators, provide the power of text editing to more
Coral8 features, and allow for the writing of clearer examples.
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