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Introduction 1

Upuntil now, EViews users could only open a handful of EViews supported foreign database formats
(suchasDataStream, EcoWin, Haver, FRED, etc.) directly within EVfi¢hesr data resided inra
unsupported database formatisers were limited to using ODBC (if an ODBC driver was available) or
using an intermediate file format (such as XLS, CSV or HT k) Windows clipboard to exchange

data. There are several limitations to this approach:

- working with generic formats such as text and Excel files can be complicated since these formats
are not selfdescribing so that additional information about the stture of the files may be
needed for EViews to understand the files

- frequency information must be inferred by EViews from date identifiers accompanying the data
and thisis not always reliable

- there is no way to communicate additional attributes alonghwine observation values such as
source, units, etc.

- data brought into EViews this way cannot'tieked' back to the source to allow for automatic
refreshes when a workfile is loaded. (Data can only be updated by rerunning an EViews program
to manually grform the refresh)

In an effort to provide EViews with access to as braeahge of datasourcesas possible, we have
created a new Database Extension Interfadew, any external dataourcethat implements this
interface can be opened directly fromtiin EViews and used just like an EViews database.

By implementing a database extension for an external database format, you can extend EViews to
includeone or more of the following functionalities:

- an EViews user can ask what objebis external databass contains

- an EViews user can read data objects from the external database

- an EViews user can write data objects to the external database

- an EViews user can browse through the contents of the external database using a custom
graphical interfaceleveloped pecifically for the data source

The Database Extension Interface is a set of COM interf@opporting a new formanhvolvescreating

a small library (usually housed in a DLL) that contains COM objects that implement these int&tiaces.
library can be dveloped in many different programming environments including native C++ and
Microsoft .NET. These COM objects are used by EViews to interact with the underlying database.

The two main EViews COM interfadesEDXare:

IDatabaseManager
IDatabase

LAl product names mentioned may be trademarks or registered trademarks of their respective companies



IDatabaseManages the initial contact point between EViews and the custom database fodnsihgle
database manager is created once per session for each format. The manager provides EViews with
information about the databasformat (e.g. attributes such as format name, description, and whether
the format is file or server basedtViews uses the managerdpen a connectioro a server if
necessaryand create, rename, copy, or delete databases.

IDatabaseaepresents a currently open database. EViews calls functions in IDatabasewshemser
needs to search the database or when a user tries to read or write a data object to the datsctsag

a series object, matrix/vector object, or strintpatabase also provides additional management
functions such as copying, renaming, and deleting objects within the database if the format supports
writing.

To help you implement your database extensiBNjews also providesgveral utility classess partof

the APl These classes are provided to help facilitate development of a database extension, but their use
is optional.TheFrequencyclass exports a variety of functionality available within EViews for working

with calendar date and frequency informatiofiheJsonReadesind JsonWriterclassegprovide

functionalityto assistwith processingontent in JavaScript Object Notation (JSON) format.

Note thatthe EViewsEdx type libratigat declares these interfacesdso contains a class
EViewsDatabaseManager. This class is intended for applications where a user would like to work with
data stored within EViews proprietary file formats (EViews database wokfiles) within an external
application. This class is not likely to be used when implementing an EViews Database Extension. Please
see the EViews Database Objects (EDO) documentation for fuligwrssion

Most of the information passed between EViews dmgl Database Extension Interface is transferred in
sets of attributes where the attributes closely follow EViews conventions. In the material below we
assume basic familiarity with EViews. If any terms are unfamjtiarshould refer to the main EViews
documertation for further information.



Examples

We provide three exampleshich will walk you througlthe methods necessary for working with the
EViews Database Extension Interfatiee firstexample illustrateseading from a single text fikseeFile
Based Databa3eThe second examplesesmultiple XML filesn a folder, and demonstrates both
reading and writingseeXML Folder Based Databad&nally we walk through &ead OnlysQL Server
databaseexample(seeSQL Server Databgse

Note that we havalsomade availablean additional projecthat contains source code for a full
production implementation of an EViews Database Extemnsicupport U.S. Energy Information
Administration (EIA) data. This projettows off manydvancedeatures of a database extension
includinga custom bowser implementationPlease visithe EViews web sit®r details.

File Based Database
2 SQf f 0 S 3 Aoyly datkbiade extensidSthaRallows you to import data from a text Tibe text
file for this database contains a line of data for each object in the following format:

Name|Type|Frequency|Start|Data
wherethe data is comma delimited.

For examplethe text file "test.cdd’ contairs the following content:

X|series|A|1950]1,2,3,4,5,6,7,8,9,10
Y|series|A|1950|11,12,13,14,15,16,17,18,19,20
Z|alphalA|1950]a,b,c,d,e.f,g,h,i,j

We will use Visual Studio to create a VB.NET Class Library that implements a dattdrasierethat
can read this file.

The complete source code for this example is provided irEitheSampleproject available at
http://www.eviews.com/EViews8/Enterprise/EDXeg.html(for Visual Studio 2012You can examine and
modify this to suit your own need¥ou may find it useful to follow the steps below as you read through
the discussion so you can better understand how the example project was created.

Verify that EViews Dalbase Extension 1.0 Type Library is Registered

Before starting Visual Studio, we need to verify that the EViews Database Extension type library is
properly registered on your systerhhis should happen automatically during the installation of EViews.
To veify this, runEViews 8.1and enter theREGCOMPONENd@&@nNmand.Verify that it saySDatabase
Extension InterfaceRegistereti in the dialogIf not, click'Yes$ to register it on your system.

Create a VB Class Library Project

Startup Visual Studio and cteaa new Visual Basic Class Library project natedsSamplé's


http://www.eviews.com/EViews8/Enterprise/EDXeg.html

Project types: Templates:

Visual Basic * || Visual 5tudic installed templates
Windows (28 Windows Forms Application m
[ WPF Application (& WPF Browser Application
E’E Ceonsole Application [¥&] Empty Project
[ Windows Service «% WPF Custom Control Library
[5]WPF User Control Library 4% Windows Forms Contral Library

Web
Smart Device
Office
Database
Reporting
S515_SecriptComponent My Templates
5515 ScriptTask il Search Online Temnplates...
WCF
Workflow

Visual C#
Windows
Web
Smart Device
Office -

A project for creating a VB class library (.dIl) (MET Framework 3.5)
Mame: EDX5amples

Location: ChUsers\ Steve DocumentstVisual Studio 2008\ Projects

Add a Reference to the EViewsEdx Type Library

This project will need a reference to the EViews Database Extension type library in order to see our
interface definitionsRightclick"EdxSamies' in Solution Expler and select! RR wS ¥'SNBy O0S X

| NET | coMm | Projectsl Browse | Recent|

-

Component Name Typelib Version
EViews 1.0 Type Library 1.0

: EViiews Database Extension 1.0 Type Library 1.0
EViews License Management 1.0 Type Library 1.0
EViewsOleDbProvider 1.0 Type Library 1.0
ExchngUl ActiveX Contral module 1.0
Execute Package Task 1.0 Type Library 1.0
ExportController 1.0 Type Library 1.0

faxcom 1.0 Type Library 1.0
FBiblio 1.0 Type Library 1.0
FDate 2.0 Type Library 2.0

Find Printers type library 1.0

4 (L




In the Add Reference dialog, select the COM tab and scroll doEMiezws Database Extension 1.0
Type Library(or "EViews Database Extension 1.0 Beta Type Libi@riHS Beta users¥elect thigow
and click OK. The definitions should now be available inside your project in the naméspamesEdx

Turn on COMRegistration

The COM obijects created by our project will need to be registered with Windows before they can be
used by EViews. Visual Studio can be configured to do this automatically as part of the projedtbuild.
do this, rightclick the"EdxSamplé'sproject and séect "Properties.

In the left tab bar, selectCompilé€.
T T N R )

Eile Edit View Project Build Debug Data Tools Window Help

-Gl -5 e @ % G2 B9 - - &5 b Debug - Any CPU - | [# patchlistins | R BB
| EdxSamples - X |
E e
2 5
E Application 2
ol Configuration: | Active (Debug) ~|  Platform: | Active (Any CPU) - 3
E | Compile =
z } il
?‘_ Debug Build cutput path: &(Eli
~ bim\Debug?, %
% References 3
2 | Compile Options: o

Resources . . . =
Optien explicit: Option strict: 5
E
Services [On '] IOﬁ ;|
&l
Settings Option compare: Option infer: g
Binary *||On a
Signing [ ] I %
Warning configurations: |= |
My Bt Condition Notification {;J
Implicit type; object assumed | None 2
=
Use of variable prior to assignment IWamlng ﬁ
Function/Qperator without return value | Warning =
=
Unused local variable |Warning =
Instance variable accesses shared member IWamlng
Recursive operator or property access | Warning
Duplicate or overlapping catch blocks |Warning
[7] Disable all warnings
[7] Treat all wamings as errors
Generate XML documentation file
Register for COM interop
[ Advanced Compile Options... |

|jj Error L\stlj Eraakpomts|ﬂ[mmad|ata Wmdowl =l Output‘ﬁ Pending Checkms‘ﬂ Find Results 1
Ready

Scroll down to the bottom of this page, and make sure"tRegister for COM interdpgcheckbox is
checkedClick the save toolbar button above to save these new settings to the project.

Now, whenewer the project is compiled, Visual Studio will regigtey COM objectsn our projectwith
Windows so that they are available to COM cliesush as EViews

Note that you may need toun Visual Studio in administrative mode in order for this COM registrat
step to succeed.



Create the Custom folder

{AYyOS (KAA ®b9¢ LINR2SOG gAft S@Sylddzrtte O2ydGlAy Y
folder named'Custont to group the Custom Database Extension files togetReghtclick the

"EdxSamplésproject in the Solution Tree view, then selééidd’, then"New Foldet. Name the folder

"Custonft.

Create the Database Manager class

Delete the empty Classl.vb file that was previously generated by the Project vilibard. right click the
"Custoni folder and selectAdd’, then"ClasX" from the menu.

F ™

LCategories: Templates:
Commaon Items Visual Studio installed templates e
Code F=] About Box < ADO.NET Entity Data Model
Data E & Class Diagram
iee”;’a' % Cade File s COM Class
Windaws Forms :EEl’ICompnnent Class [ Custom Control i
Reporting |4 DataSet ;Dialog =
Workflow % Dynamic Data Field =] Explorer Form
WPF % Interface 57 JScript File
‘_%LTNQto SQL Classes [J Local Databaze
ELDCEI Database Cache :_‘:;';‘,Login Form | &
EMDIParent Form #]Module
.ﬂ Report rﬂReportWizard
=4 Resources File [J Service-based Database
[==Splash Screen =] Text File il
= - El o~ inume

An empty class definition

Name: CustomDbMgr

[ add || conce |

In the Add New Item dialog, select th€lass template and rename the file tdCustomDbMdt, then
click Add.

Since this class will be a public COM object, we need to tell Visual Studio to makkaghigsible to

COM clients and enter its GUID vakieS Qf f | f a2 inddtb Ereatealsépdeitd COM{ dzR A 2
interfacefor the class becaugie only functions that need to be visible over COM are already described
in the EViews type librarie3o dothis, copy and paste the following lines in the CustomDbMgr.vb file
above the"Public Clagdine:

Imports  System.Runtime.InteropServices
<GUid( " XXXXXXXXXXXK XXXK XXXK XXXXXXXXXXXK),

Classinterface(ClassiInterfaceType.None), _
ComVisible( True )> _



Public Class CustomDbMgr

Note that Visual Studiwill automaticallyassigrthe Progld'EdxSamples.CustomDBMgw our class

Also, make sure you replace the GUKXXX) part with a real GUID. You can generate a new GUID by
running the"Create GUIDtool from within Visual Studio (ToefCreate GUID). Make sure you remove
any curly braces from the start and end of the GUID string.

Because this class will be our Database Manager, it will need to implement the
EViewsEdx.|DatabaseManager interfadg@ebw the "Public Clasdine, add the following:

Public Class Custom DbMgr
Implements  EViewsEdx.IDatabaseManager

After adding this line, .NET will automatically add empty versions of each function that is thaat of
IDatabaseManager interface to the sta
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GetAttributes

GetAttributes returns a list of important attributes about the database format that EViews needs to

know to interact with databases of this format.y G KA & SEI WIHASW a6 Gt (2 dyNg FRMNS |
name, description, type, file extensiamdsearch capabilites. SQf f ' f a2 y20AFe& 9xAS43
allow create mode and only support read access (no writing):

Public  Function  GetAttributes( ByVal clientinfo As String ) As Object
Implements  EViewsEdx.IDatabaseManager.GetAttributes
Return " name=CustomDb,description=Custom Text Database, " &
" type=customdb,ext=cdb,nocreate,readonly,search=all|attr

End Function

Theclientinfo parameter that is passed into this method will contain informatidiout the client
that instanced the Database Manag€or our purposes, we will ignore this parameter.

Thename attribute is a short (generally one or two word) name for the format used when error
messages are displayed.

Thedescription attribute is a longer description for the database format that will be used in EViews
dialogs andn the caption for the Databassindow:

ﬁ Custom Text Database: TEST - (c\files\test.cdb)

WView | Proc | Object | | All | EasyQuery | Query | | Rename | Delete | Export

Select name, type Order By name
Displayed: 3




Thetype attribute is used to identify the format in EViews commands that require a type option (e.g.
dbopen (type= customdb ) ).

fia EViews
File Edit Object View Proc Quick Options Add-ins Window Help

dbopen(type=customdb) c\files\test.cdb

Theext attribute notifies EViews that we are a fiblmsed database whose file extensiofiadb’.

Thenocreate attribute notifies EViews that we do not support creating new databases in this format.
This will prevent EViews from displaying our database format in the New Database dialog.

Thereadonly attribute notifies EViews that we do not support writing, copyingnaming, or deleting
any of our objects in our database.

Thesearch attribute notifies EViewsvhat type of searching our database supporte Want both the
"All" button (which displays all available objects from the XML folder) andithéAttr" based search
buttons,"EasyQueryand"Query' (which allow the user to do search byattributes acrossobjects
within the database).

Please refer tdA\ppendix Bor details on each of these attributes.

b2g¢ ( KetdldE¥iSwhe general details obur databasdormat, our manager needs to be able
to return a specific databasto EViews

OpenDb

Whereveran EViews user opens a database in our format, EVighvsall theOpenDb method on
IDatabaseManager to retrie an IDatabasmterface The IDatabas@terfacerepresents a
"connection to our database and will be used by EViews to reaoh our database.

Public  Function OpenDb(ByVal databaseld As String ,
ByVal oc_mode As EViewsEdx.OpenCreateMode, _
ByVal rw_mode As EViewsEdx.ReadWriteMode, _
ByVal server As String , _
ByVal username As String , _
ByVal password As String ) As EViewsEdx.IDatabase _

Implements  EViewsEdx.IDatabaseManager.OpenDb
Return New CustomDb(databaseld)
End Function

Before we can use this method, we will need to define the CustomDDb class that will be returned by this
method.



Create the Databasclass

Like before, right click th&Custont folder in the Solution Explorer and selég&tdd', then"ClasX" from
the menu.In the Add New Item dialog, select th€lass template and rename the file to
"CustomDb.vband click Add.

Unlike CustomDbMgtthis class does not need to be ComVisible as EViews will never insti#ntiate
directly.Instead,CustomDbMgr will create this object and return a reference to it insidedienDb
call.

CustomDb will need to implement the EViewsEdx.|Database interfaceder for it to be usable by
EViews:

Imports  System.Runtime.InteropServices

Public Class Custom Db
Implements  EViewsEdx.|Database

After adding this line, .NET will automatically add empty versions of each function that is required by our
IDatabase iterface.2 SQf f 0S3aAYy o0& FRRAy3a az2y$sS Otl aa fSg@St ol

Imports System.Runtime.InteropServices

Public  Enum FieldOrder
Name =0
Type
Freq
Start
Data
End Enum

Public Class CustomDb
Implements EViewsEdx.|Database

Private  msDatabaseld As String
Private  miLinelndex As Integer
Private  miLineCount As Integer
Private  maLines() As String

and also a new class constructor:

Public  Sub New( ByVal databaseld As String )
MyBase.New()

msDatabaseld = databaseld

'make sure the file exists and throw an error if it doesn't
If Not System.lO.File.Exists(msDatabaseld) Then
Throw New COMException( String .Empty,
EViewsEdx.ErrorCode.FILE_FILENAME_INVALID)
End If



maLines = System.|O.File.ReadAllLines(msDatabaseld)
miLineCount = UBound(maLines) - LBound(maLines) + 1
End Sub

First, we save thdatabaseld value into a member variable so we can refer to it in later function calls.
databaseld represents the path to the user selected database fide need to make sure that the
specified fileexists A ¥ A0 R2Say Qi I FIESFILENEMERNVALZD ekdeplidngo thatK S
EViews knows what to display to the user.

Since our example usesmall text file, wekeep things simple bipadngthe entire text file into
memory. We thencount the number of lines the file

Sequential Searches

When EViews searches through a database to retrieve information about the objects it contains, results
areretrieved sequentially (using multiple function calls), not all at oB3&ews will first make a call to

the database class to initialize the searttfen makeadditional calls to return the results for each

object, one at a time. EViews may also abosearch if the user has chosen to cancel the search while

the results are still being retrieved.

In our example, since we specified thdl" and"attr" browsing methods itGetAttributes
(search=all|attr 0> 6SQff vy SedchByAtribifed f f an@SdaichNéxK $ethods.

SearchByAttributes

Public Sub SearchByAttributes( ByVal searchExpression As String , _
ByVal attrNames As String ) _
Implements  EViewsEdx.|Database.SearchByAttributes
'just reset our text array ind ex pointer...
miLinelndex = 0
End Sub

EViews will first caearchByAttributes to allowthe databasdo preparethe list of database
objectsto return. Then EViews will ca8learchNext to retrievethe name andttributes of each object
in the listuntil it has retrieved the full list.

Typically, for small databasesarchExpression ~ andattrNames can be ignoredThis is because

EViews always performs its own filtering of objects returned during a search so we can simply return

every object to EViewand let it do all tle filtering work.Large servebased databases may want to

limit the number of objects returned to EViews by using ¢barchExpression  to selectobjects and

by usingattrNames to only retrieve attributes that were actually requestedb 4§ KS 9+ A Sga dzd SNJ
dothislater in the Generic SQL Server example).

InourcurrentSE YLX §3 aAyOS 2dzNJ RFiGFolF&aS A& OSNEB avlttsz |
everything.



The only thing our function needs to do isreset themLinelnde x value so thathe firstcall to
SearchNext will alwaysstart at the beginning obur array oflines.

SearchNext

Public  Function  SearchNext( ByRef objectld As String , _
ByRef attr As Object ) As Boolean
Implements  EViewsEdx.IDatabase.SearchNext
‘check if we're already at the end of the text file...

If miLinelndex >= miLineCount Then
Return False

End If

'skip to the next non - blank line...

Do While (maLines(miLinelndex).Length = 0)
miLinelndex +=1
If miLinelndex >= miLineCount Then
'‘we've reached the end of the text file...
Return False
End If
Loop

‘parse the text line for the object attributes
‘and set the object name
BuildAttributeString(maLines(miLinelndex), attr, objectld)

'increment the line pointer to the next line...
miLinelndex += 1
Return  True

End Function

Every timeSearchNext is called, it retrieves the current line from the text array in memdmngn
extracts the object name and builds the attribute string (with the help of the BuildAttributeString helper
function):

Private  Sub BuildAttributeString( Byval vsLine As String , _
ByRef attr As Object , _
Optional ~ ByRef vsName As String = ")
Dim laObject() ~ As String = Split(vsLine, 1)
attr= "
‘name

vsName = laObject(FieldOrder.Name)

'freq
If laObject(FieldOrder.Freq) > " Then
attr &= "freg= " & laObject(FieldOrder.Freq)
End If
'type
If laObject(FieldOrder.Type) > " Then
If CStr (attr).Length >0 Then

attr &= "
End If



attr &= "type= " & laObject(FieldOrder.Type)

End If
'start
If laObject(FieldOrder.Start) > " Then
If CStr (attr).Length >0 Then
attr &= L
End If
attr &= "start=" " & laObject(FieldOrder.Start)
End If
'obs
If CStr (attr).Length > 0 Then
attr &= "
End If
If laObject(FieldOrder.Data) > " Then
attr &= "obs=" & Split(laObject(FieldOrder.Data), ", ").Count.ToString
Else
attr &= "obs=0"
End If
End Sub

The attributes are returned to EViewsa single string containing a comma separated list of attributes.
SeeAppendix Aor a discussion of this and other formdtsat could havebeenused.

We also increment thenLinelndex LJ2 A y 1 SNJ & 2  (fokthelnexpcallGoskdarchiNeks | &ndl
thenreturn True to indicate that we have a resulf.we encounter the end of the file, we return
False to indicate to EViews thahe search i€omplete.

Interim Build Check

At this point, weare ready taest our newCustom Text Database Extension with EViivst, lild the
project, checking that all registration steps completed successfully. (Failures to register objects will
typically be caused by insufficienserpermissions. You can resolve this by runningdbeelopment
environment as an administrator &y registering the objects yourself outside the development
environment using an administrator account). Once the build completes without errors, launch a copy of
EViews 8.5And register our new Database Exsson by typing the following into the EViews command
window:

edxadd EdxSamples .CustomDbMgr

This registers our new Database Manager object with EMieyvsupplying its Progl@nd makes it
available for use(Note that there is a matching commandxdrop that can be used tonregister a
database extension.)

To test our new database formatie simply tell EViews to open our test file as a database:

dbopen c: \files \test.cdb



You should see an empty database wind@hlick the All button to display the threeems that are in our
custom text file:

. Eviews L= = ]

File Edit Object View Proc Quick Options Add-ins Window Help

dbopen(type=customdb) c\files\test.cdb

B Custom Text Database: TEST - (c:\files\test.cdb)

Selet:l name, type Order By name
Displayed: 3

Query complete Path = c\files WF = untitled

Debugging CustomEDX

You may find it extremely useful to setup your debugging environment in \Bsudib to runEViews 8.1
every time you press the Debug button in Visual Stugightclick the"EdxSamplésproject and click
on "Properties$. Click on thé'Debug tab on the left and select th&Start external prograthradio

button and type m the full path to your EViews7



e —
Egd)ﬁamp\es - Microsoft Visual Studio [Administrator]
E—————

File Edit Miew Project Build Debug Data Tools Window Help

References © Start project

- il @ 6 a9 S E | b Debyg ~ Any CPU -« | @ patchlistins | e B L
i " EdxSamples™ [
o
@
=
g Application
! Configuration: | Active (Debug) - Platform: | Active (Any CPU) -

E Compile

g Start A
= tart Acti
B | Debug* &t Aetion
.

=)

=]
=3
= |

© Start external program:  #\Program Files\EViews7TIHSBeta\ EViensTIHSBets.exe [, |
Resources

(7) Start browser with URL:
Services

Start Options

|mau\ a0Inosay @‘Mem S5B(0 &—‘|Jam|dx3 uopnog ﬁg‘ |sau.|admd g|

Settings
R Command line arguments:
Signing
My Extensions
Working directory: E]
[] Use remote machine
Enable Debuggers

["] Enable unmanaged code debugging

["] Enable SQL Server debugging

‘_‘a Errar L\5t|3 Braakpnintshjlmmediata Windnw‘ = Output‘jﬁ Pending Che(kins|ﬁ Find Results1

Ready

You can now place breakpointstine methods ofCustomDbMgr and CustomDb to seken EViews
calls the functionsndto examinewhat valuesare beingpassed in and outf the functions

In order to support exporting of an object in our database to an EViews database or workfile, we need to
add code toReadObjectAttributes andReadObject :

ReadObijetAttributes

ReadObjectAttributes is used by EViews to quickly get attribute data for an object without having
to read any data values.

Ly 2dzNJ SEFYLX ST (KA& R2S&ay Qi & budfleismzd &nd dllyhe § SNY & 2
datain our filehas already beetobaded into memory), butnore complicatedlatabasesnaybenefit

fromthis separationC2 NJ y2 63X ¢SQff 2dzad GKNRg ( k&iseB\Meld Y LI SY S\
to callReadObject instead.

Public  Sub ReadObjectAttributes( ByVal objectld As String , _
ByVal destFreqinfo As String , _
ByRef attr As Object ) _
Implements  EViewsEdx.IDatabase.ReadObjectAttributes
Throw New NotimplementedException
End Sub

ReadObject

ReadObject is expected taetrieve all attributes andlatavalues for the specified object:



Public Sub ReadObject( ByVal objectld As String , _
ByVal destFreginfo As String , _
ByRef attr As Object , _
ByRef vals As Object , _
ByRef ids As Object ) __
Implements  EViewsEdx.IDatabase.ReadObject

For i As Integer = LBound(maLines) To UBound(maLines)
If maLines(i).Length >0 Then
Dim laObject() As String = Split(maLines(i), ")
If UCase(laObject(FieldOrder.Name)) = UCase(objectld) Then
‘found it
BuildAttributeString(malLines(i), attr)
'get the data vals...
vals = Split(laObject(FieldOrder.Data), ")
Return
End If
End If
Next

'the object doesn't exist in our database

Throw New COMException( ™ , EViewsEdx.ErrorCode.RECORD_NAME_INVALID)
End Sub

This method simply searches for tliee containing thenamein objectld , then builds the attribute
stringandparses out the dataaluesinto thevals array. If we cannot find the object name, we throw
an exceptio to tell EViews why we failed.

TestingReadObject

We can now test the Read methods by attempting to export an object from our database into a new
workfile. Run EViews and open our database:

dbopen (type=customdb) c: \ files \test.cdb

Click the'All" button to display all available objects in thetdbase.Rightclick theicon for the serieX
and select'9 E LJ2 NIi (i 2andiccKI®KFoh théSDatabase Export dialog.
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File Edit Object View Proc Quick Options Add-ins Window Help
dbopen(type=customdb) c\files\test.cdd

@ Custom Text Database: TEST - (c:\files| B Workfile: UNTITLED W& Series: X Workfile: UNTITLED=Untitled\

S§!|e'31 name, type Order By name Range: 19501959 — 10 obs
Displayed: 3 Sample: 1950 1959 — 10 obs

% c i Last updated: unknown
resi

A x

o w| ~ o b R

-

< 1k Untitled

Path = c\files 'WF = untitled

You should be able to confirm that tlseriesX has beewrreated in the new workfile and that it contains
the 10 observations thtavere defined in the test.cdb text file.

Summary

We now have a completed Custom Database Extension that suppongeread-only access to data
stored in a text fileWe will now proceed to our second example tieatends this tasupport writing to
the database andlsoincludes user configurable database preferences.

XML Folder Based Database

Our secad example will be another filbased database, but each object Vel storedin a separate

XML file. The folder containiradl of theseXMLfiles will rgpresent thenew databaseEach XML file will
contain both the data and the attributes farsingleobject. To simplify the XML generation and parsing,
this example will use the standard System.Data.Dataset class available in the .NET Framework.

The complete source code for this example is provided irEitheSampleproject available at
http://www.eviews.com/EViews8/Enterprise/EDXeqg.Htrviou can examine and modify this to suit your
own needsYou may fid it useful to follow the steps below as you read through the discussion so you
can better understand how the example project was created.



http://www.eviews.com/EViews8/Enterprise/EDXeg.html

Create the XML folder

In the"EdxSamplésproject, we will create a new folder nametXML" to group these files togher.
Rightclick the"EdxSamplésproject, then selectAdd', then"New Foldel'. Name the foldet' XML

Create the Database Manager class

Right click thé XML" folder and selectAdd’, then"Clas$ from the menu.In the Add New Item dialog,
select the"'Chss template and rename the file tt;XmIDbMgr.vb, thenclick Add.

As in the previous example, we need to tell Visual Studio to make this/ddde to COM clients and
specifyits GUIDvalue. SQf f | £ a2 iddtb §enetate & dabtdrintdrfaceziefini®ion for this

class as it is not neededo do this, copy and paste the following lines in the XmIDbMgr.vb file above the
"Public Clasdine:

Imports  System.Runtime.InteropServices

<GUId( " XXXXXXXXXXXH XXXHK XXXKHK XXXKXXXXXXXXR) ,
ClassIn terface(ClassinterfaceType.None), _
ComVisible( True )> _

Public Class XmIDbMgr

This class will need to implement the EViewsEdx.|DatabaseManager int@&é&hoe. the"Public Class
line, add the following:

Public Class XmIDbMgr
Implements  EViewsEdx.IDatabaseManager

After adding this line, .NET will automatically add empty versions of each function that is part of our
IDatabaseManager interface.
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GetAttributes

Following the sameatitern asin the previous example, we return a list of important attributes about
the database in a single commdalimited string.

Public  Function  GetAttributes( ByVal clientinfo As String ) As Object

Implements  EViewsEdx.IDatabaseManager.GetAttrib utes
Dim IsAtts  As String = "name=XmIEDX, description=Xml| EDX Database, " &
" type=xmledx, search=all|attr, searchattr=name, " &

"attr type=strarray, dbidlabel=Folder

Return IsAtts
End Function



Most of the attributes are the same as for the previous examiplewe no longer specify a file

extension sinceur database identifier wilhow be a directoryNote: One important side effect of not

having an extension attribute that when a user openan instance of our XML database, it will not
FLIJSEFNI AY GKS CAfS YSydza a 2 dasedwSadasesihatbave afilBR 6 a w!
extension and those defined in the EViews Database registry (with a short name) will appear in the MRU
listing. We have also removed the nocreate and readonly attributes since we will also support writing to

the database in this example.

Theattrtype =strarray  attribute tells EViews to send us object attributes as a string a8ane we
will store these attrilotes into a DataTable, this will make parsing the attributes much eadiiee in
WriteObject  method.

Thedbidlabel  attribute tells EViews to usgcustom value (in our cas&older) as the label next to
the Database ID field in the Database Open Bathbase Create dialogbhiswill help users know what
to put into the field whemerforminga dbopen or dbcreate

Database Specification iy lﬁ

Database spedfication

Database File Type: |§Km| EDX Database '|

Folder:

| Browse Files | |Browse Registry | | Add to Registry |

Open as

Database alias (optional short name):

Please refer td\ppendix Bor details onDatabase Manageattributes.

b2¢g GKI G ¢S Qeyenéral deRils 6f bur dataliase format, our manager needs to be able
to return a specific database to EViews.

OpenDb

Whereveran EViews user opes createsa database in our format, EViews calls the OpenDb method
on IDatabaseManager to retrieve dbdtabaseanterface The IDatabaseterfacerepresents a
"connection to our database and will be used by EViewsdarch our database and teadand write
objects toour database

Public  Function OpenDb(ByVal databaseld As String ,
ByVal oc_mode As EViewsEdx.OpenCreateMode, _
ByVal rw_mode As EViewsEdx.ReadWriteMode, _
Byval server As String , _
ByVal username As String , _
ByVal password As String ) As EViewsEdx.IDatabase _
Implements  EViewsEdx.|IDatabaseManager.OpenDb



Return New XmlIDb(databaseld, oc_mode, rw_mode)
End Function

Before we can use this method, we will need to define the XmIDb class that wiliuseeé by this
method.

Create the Database class

Likewe didbefore, right click thé XML" folder in the Solution Explorer and selégtdd’, then"Clas$
from the menu.In the Add New Item dialog, select th€lass template and rename the file to
"XmIDb.vB, thenclick Add.

As before, this class does not need to be ComVisible as EViews will never instadiiatgly.

XmIDb will need to implement the EViewsEdx.|Database interface in order for it to be usable by EViews:

Imports  System.Runtime.Int eropServices

Public Class XmIDb
Implements  EViewsEdx.IDatabase

After adding this line, .NET will automatically add empty versions of each function that isecebyiour
IDatabase interfacé. SQf t 6S3IAYy o6& FRRAy3I a2YS Oftlaa tS@St

‘class | evel variables

Private  msDatabaseld As String

Private mOpenCreateMode As EViewsEdx.OpenCreateMode
Private  mReadWriteMode As EViewsEdx.ReadWriteMode

Private  mSearchExpression As String
Private  mFiles() As String
Private  mUpper As Integer
Private  mindex As Integer

Alsoadda new class constructor:

'new constructor
Public Sub New( Byval databaseld As String , _
ByVal oc_mode As EViewsEdx.OpenCreateMode, _
ByVal rw_mode As EViewsEdx.ReadWriteMode)
MyBase.New()

msDatabaseld = databaseld
mOpenCreateMode = oc_mode
mReadWriteMode = rw_mode
mUpper =0

mindex =0

Dim IbDirExists As Boolean = System.lO.Directory.Exists(msDatabaseld)

Select Case oc_mode
Case EViewsEdx.OpenCreateMode.FileOpen

aI



If Not IbDirExists Then
Throw New COMException( String .Empty, _
EViewsEdx.ErrorCode.FILE_FILENAME_INVALID)
End If

Case EViewsEdx.OpenCreateMode.FileCreate

If IbDirExists Then

Throw New COMException( String .Empty, _
EViewsEdx.ErrorCode.FILE_FILENAME_IN_USE)

Else
‘create the new subdirectory...
Util.CreateSubDirectory(msDatabaseld)

End If

Case EViewsEdx.OpenCreateMode.FileOverwrite
If IbDirExists Then
‘delete the directory first...

System.|O.Directory.Delete(msDataba seld, True)
IbDirExists = False
End If

‘create the new subdirectory...
Util.CreateSubDirectory(msDatabaseld)

Case EViewsEdx.OpenCreateMode.FileOpenCreate
‘create if not already existing
If Not IbDirExists Then
Util.CreateSubDirectory(msDatabaseld)
End If
End Select
End Sub

First, we save all passed in parameter values into member variables so we can refer to them later
databaseld will contain the path to the foldepc_mode andrw_mode will tell us how our database
was opened.

Since this database supports crieat, our codemayneed tomakea new folderor delete an existing
folder depending on thec_mode passed in.

When we encounter an error, we throwG@OMException object that uses a prdefined EViews error

constant so that EViews will know how to respond to that erfar. example, ibc_mode isFileOpen

YR GKS &LISOATASR T2 (FEESALE RAVE ANVALID COVEXcaptionz whicB (1 K N2 6
will instruct EViews to display th®atabase not fountlerror message. The APl documentation for the
OpenDbfunction contains a list of exceptions that may be relevant.
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request is made by the user.

Util Class



You may have noticed that we make use of a class naided that contains some global utility
functions.Create a new Util class somewhere in your project and plaeddllowing code into that
class:

Imports ~ System.lO

Public Class Util
Public  Shared Function myCint( ByRef roValue As Object ) As Integer

Try
If roValue Is DBNull.Value Then
Return O
End If

Return  Cint (roValue)
Catch ex As Exception
Return 0
End Try
End Function

Public Shared Sub CreateSubDirectory( Byval vsPath As String )
Dim di As New System.lO.Directorylnfo(vsPath)
If di.Exists Then
Return
End If

di.Create()
End Sub
End Class

SearchByAttributes

Public  Sub SearchByAttributes( ByVal searchExpression As String , _
ByVal attrNames As String ) _
Implements  EViewsEdx.|Database.SearchByAttributes

'store the search expression
mSearchExpression = searchExpression

mFiles = System.lO.Directory.GetFiles( _
msDatabaseld, _

mSearchExpression & "oxml™)
'reset any previous search pointer...
mUpper = UBound(mFiles)
mindex =0
End Sub
Remember thaEViews wilfirst call SearchByAttributes to allowthe databasdo prepare a list of

database objedto return. EViews wilthen callSearchNext repeatedlyto retrievethe name and
attributes of each object in the lisintil it has retrieved the full list.

For this example, searching the database will involve iterating over the XML files contained in the
directory specified by thdatabaseld



9nce weincluded SEARCHATTR=nami: GetAttributes , the searchExpression argumentwill
containa string that represents a nhame pattern (€. or "gdp*"). Wewill use this expressioim our
call toDirectory.GetFiles to return only those objects whose name fits this petn. We store the
results of this search in ourFiles variable.

We also reset thenindex value so thathe first callto SearchNext after calling this functionvill
alwaysstart at the beginning of the directory listing.

SearchNext

Public  Function  SearchNext( ByRef objectld As String , _
ByRef attr As Object ) As Boolean
Implements  EViewsEdx.|Database.SearchNext

TryAgain:
If mindex >mUpper Then
Return False

End If
Dim temp As String = mFiles(mindex)
mindex += 1

Dim fi As New System.lO.FileInfo(temp)
temp = fi.Name

Dim pos As Integer = InStrRev(temp, ")
If pos>0 Then

temp = Mid(temp, 1, pos - 1)
End If

objectld = temp

'try to get the attributes...
Dim liSecondDimSize As Integer
Try

Dim ds As New DataSet

Dim dtAttributes As DataTable
Dim dtMeta As DataTable

Dim dtData As DataTable

ds.ReadXml(fi.FullName)

dtAttributes = ds.Tables( " Attributes ")

dtMeta = ds.Tables( "Meta")

dtData = ds.Tables( "Data")

If dtAttributes Is Nothing Or dtMeta Is Nothing

Or dtData Is Nothing Then
GoTo TryAgain

End If
If dtAttributes.Rows.Count > 0 Then

attr = GetAttributesAsObject (dtAttributes)
End If

'verify that we have a meta second dim size value as well



If dtMeta.Rows.Count >0 Then
liSecondDimSize = Util.myCInt(dtMeta.Rows(0).ltem( " SecondDimSiz e"))
End If

Return True

Catch ex As Exception
'‘we encountered a file that wasn't a valid dataset xml
'skip it and try the next one...
GoTo TryAgain
End Try
End Function

Every timeSearchNext is called, it retrievethe next object file imFiles .

In our example, the object file is an XML representation of an object in the databaserify this, we
attempt to load it into a new Dataset obje@nce loaded, we retrieve any object attributiaat were
previously savedsing a helper method namesetAttributesAsObject , and return that irattr

Private  Function  GetAttributesAsObject ( ByRef rdtAttributes As DataTable) _
As Object
Dim liColCount As Integer = rdtAttributes.Columns.Count
Dim loArray(0 To (liColCount - 1,0 To 1) As String

For i As Integer =0 To (liColCount - 1)
loArray(i, 0) = rdtAttributes.Columns(i).ColumnName
loArray(i, 1) = rdtAttributes.Rows(0).ltem(loArray(i, 0))

Next

Return loArra y
End Function

If a valid object is faud, the function returns TRUBNce we reach the end afFiles , we return FALSE
to tell EViews that we are done.

Interim Build Check

At this point, we can test our new Database Extension with EVERwiel the project, checking that all
registration steps completed successfully. Once the build completes without errors, launch a copy of
EViews 8.5hnd register our new Database Extension by typing the following into the EViews command
window:

edxadd EdxSamples .XmIDbMgr

This registers our new Database Manager object with EViews and makes it available for use.

To test our new database format, first create an empty subdirectory somewhere on your computer (e.g.
c\temp\TestDir).Then in EViews, call

dbop en(type=xmledx) c: \ temp\ testdir
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not have a simple file extension. You should see an empty database window.
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File Edit Object View Proc Quick Options Add-ins Window Help

dbopen(type=xmledx) c\temp'testdir

BE ¥ml EDX Database: TESTDIR - (c:\temp\testdir)

View ProcObject All [ EasyQuery Query | | Rename [ Delete [ Export

Mo Query
Displayed: 0

Path = cA\files | DB = testdir

If you click theAll button, you should ee zero objects returned since our directoryrigially empty.

You will notice that because we did not define an extension attribute for our database (see

GetAttributes ), this database does not appear undert@é\ f S Y Sy dedtly Use@ (MRU) fileS O
listing. This is because without a file extension, EViews does not have a way to determine the database
type from the pathalone Furthermore, all servelbased database extensions (such as®Qt example
below) do not appar in the MRU listing as wellhe only way for these databases to show up in the

listing is to be pralefined in the EViews Database Registry with a short name (which can be done during
the DBOPENMialog).

WriteObiject

We needsome testobjects to read from our databas@&he quickest way to do this is to allow EViews to
write objects into our databas&upporting write simply means we have to code the
IDatabase::WriteObject method.

First,g S Qf fa heépgeduricton to determine the size of the object arrays that are passed into
WriteObject:



Public  Sub DetermineSize( ByRef roObj As Object ,
ByRef riFirst As Integer ,

ByRef riSecond As
If roObj 1s Nothing Then
riFirst=0
riSecond =0
Return
End If

Try

Integer )

riFirst = UBound(roObj, 1) - LBound(roObj, 1) + 1

Catch ex As Exception
riFirst=0
End Try

Try

riSecond = UBound(roObj, 2) - LBound(roObj, 2) + 1

Catch ex As Exception
riSecond =0
End Try
End Sub

Now, WriteObject:

Public  Sub WriteObject( ByRef objectld As String , _

Byval attr As Object
ByVal vals As Object

Byval ids As Object ,

ByVal overwriteMode

As EViewsEdx.WriteType) _

Implements  EViewsEdx.IDatabase.WriteObject

Dim IsFilePath As String = msDatabaseld &

Select Case overwriteMode
Case EViewsEdx.WriteType.WriteProtect
'if the file already exists, don't overwrite it.
If System.lO.File.Exists(IsFilePath)
Throw New COMException( ™ ,
EViewsEdx.ErrorCode.RECORD_NAME_IN_USE)
End If

Case EViewsEdx.WriteType.WriteOverwrite
If System.lO.File.Exists(IsFilePath)
System.lO.File.Delete(IsFilePath)
End If
End Select

Dim ds As New DataSet
Dim dt As New DataTable

'save the attributes
dt.TableName = " Attributes "

"\" & LCase(objectld) &

Then

Then

For i As Integer = LBound(attr) To UBound(attr)

dt.Columns.Add(attr(i, 0))
Next

xml



Dim dr As DataRow = dt.NewRow

For i As Integer = LBound(attr) To UBound(attr)
dr(attr(i, 0)) = attr(i, 1)

Next

dt.Rows.Add(dr)

ds.Tables.Add(dt)

'save our meta data

Dim liFirstDim As Integer

Dim liSecondDim  As Integer
DetermineSize(vals, liFirstDim, liSecondDim)

dt= New DataTable( "Meta")
dt.Columns.Add( " SecondDimSize ")
dr = dt.NewRow

dr( " SecondDimSize ") =liSecondDim
dt.Rows.Add(dr)

ds.Tables.Add(dt)

dt= New DataTable( "Data")
If ids IsNot Nothing Then
dt.Columns.Add( "id ")
End If
If liSecondDim >0 Then
For y As Integer =1 To liSecondDim
dt.Columns.Add( "value " & y.ToString)

Next
Else
dt.Columns.Add(  "value ")
End If
Dim lowerbound As Integer = LBound(vals)
Dim upperbound As Integer = UBound(vals)
For i As Integer = lowerbound To upperbound

dr = dt.NewRow
If ids IsNot Nothing Then
dr( "id ") =ids(i)
End If
If liSecondDim =0 Then
dr( "value ") =vals(i)
Else
For y As Integer =1 To liSecondDim
dr( "value " &y.ToString) = vals(i, y
Next
End If
dt.Rows.Add(dr)
Next
ds.Tables.Ad d(dt)

'now save this dataset as xml...
ds.WriteXml(IsFilePath)
End Sub



OurwriteObject  method will store all object attributes, values, and ids (if available) into a single
Dataset object that containthree DataTablesThe first DataTables named'Attributes' and will contain
acolumn for each attribute namé& his table will only contain a single row that stores the attribute
values for each nam@vhich is returned by EViews as a stramgay because we specified

attrtype=  strarray  in GetAttributes ). The second DataTable is namédeta” and will contain a
single column nameB8econdDimSize . We store the size of the second dimension of this array (if
it has one) so that when we read it back later, we know how many columns to resatiha{ we can
supportmatrix objects.

Thethird table is namedDatd' and will contain a column naméedd" (ifids were passed in) and then a
value column for each column in thels array. The number of rows in the DataTable will match the
size of theds andvals arrays that are passed in by EViews.

Once everything is placed into the new DataSet, weVgdiéXml to save the dataset using the
filename we generated from the passedoisiectid

Testing WriteObject

b2¢g GKIF G 6 SQ3OBriteGbd LIM&ENDES We canKu@ EViews and put various objects into
our new databaseRun EViews and run the following commands:

create u 10
series x = rnd
seriesy =rnd

Next, call dbopen again to open our database:
dbopen (type=xmledx) c: \ temp\ TestDir

Now drag and drogeries X and Y onto our database.



£ EViews [E= HOR )

File Edit Object View Proc Quick Options Add-ins Window Help

create u 10

series x=md

seriesy=rnd

dbopen(type=xmleds) c\tempitestdir

8 Workfile: UNTITLED B ¥ml EDX Database: TESTDIR - (c:\temp\testdir)

ViewProc Ohbject AIIEasyQueryQuery Rename DeleteF_xport

Range: 110 — 10obs Nn{luery
Sample:110 — 10 obs Displayed: 2

Blc
kA resid
A x

My

<1} Untitled

Path = c\files | DB = testdir | WF = untitled

Confirm that you have two new XML files in the database folder.

Now that we have objects in our database, we can codeRésmObjectAttributes and
ReadObject methods to support reaithg.

ReadObijectAttributes

ReadObjectAtt ributes is used by EViews to quickly get attribute data for an object without having

to read in any data valueAs for our previous examplé, KA & R2Say Qi &l @S YdzZOK Ay |
herex &2 6SQft 2dzAd GKNRg (KS causEViewsldcllRé&aygdbgdRorE O S LIG A
the attributes instead.

Public Sub ReadObjectAttributes( ByVal objectld As String , _
ByVal defaultFreq As String , _
ByRef attr As Object )
Implement s EViewsEdx.|Database.ReadObjectAttributes
Throw New NotimplementedException()
End Sub

ReadObject

ReadObject is called to retrieve all attributeslata values and observatiads for the specified object:



Public Sub ReadObject( ByVal objectld As String , _
ByVal defaultFreq As String , _
ByRef attr As Object , _
ByRef vals As Object , _
ByRef ids As Object ) __
Implements  EViewsEdx.IDatabase.ReadObject
Dim IsFi lePath As String = msDatabaseld & "\" &

LCase(objectld) & " xml "
If Not System.lO.File.Exists(IsFilePath) Then
Throw New COMException( " , EViewsEdx.ErrorCode.RECORD_NAME_INVALID)

End If

Dim ds As New DataSet

Dim dtAttributes As DataTable
Dim dtMeta As DataTable

Dim dtData As DataTable

Dim liSecondDimSize As Integer =0
Try
ds.ReadXml(IsFilePath)
dtAttributes = ds.Tables( " Attributes ")
dtMeta = ds.Tables( "Meta")
dtData = ds.Tables( "Data")
If dtAttributes.Rows.Count > 0 Then
attr = GetAttributesAsObject (dtAttributes)

End If
If dtMeta.Rows.Count >0 Then

liSecondDimSize = Util. myClint(dtMeta.Rows(0).Item( " SecondDimSize "))
End If
If liSecondDimSize =0 Then

ReDim vals(0 To dtData.Rows.Count - 1)
Else

ReDim vals(0 To dtData.Rows.Count - 1,0 To (lisecondDimSize - 1)
End If
If dtData.Columns.Contains( "ids ") Then

ReDim ids(0 To dtData.Rows.Count - 1)

End If

Dim i As Integer =0
For Each dr As DataRow In dtData.Rows
If liSecondDimSize =0 Then

vals(i) = dr( "value ")
Else
For y As Integer =1 To liSecondDimSize
vals(i, y - 1)=dr( "value " &y.ToString)
Next
End If
If dtData.Columns.Contains( "ids ") Then
ids(i) = dr( "id ")
End If
i+=1

Next



Catch ex As Exception
Throw New COMException( " Specified xml file was not valid. ")
End Try
End Sub

This method simply loads the specific object XML file and returns the attributes stored in the
"Attributes' DataTable into thettr parameter. Itthensizes and fills theals andids parameters
with the associated data from th#atd' DataTable.

TestingReadObiject

We can now test the Read methods by attempting to export the X and Y objects from our database into
a new workfile Run EViews and open our database:

dbopen (type=xmledx) c: \ temp\ TestDir

Click the'All" button to display all available objectstime databaseRightclick the X series object and
select"9 E LJ2 NI (i 2andscicKI®KFoh theSDatabase Export dialog.
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File Edit Object View Proc Quick Options Add-ins Window Help

dbopenitype=xmled:) cMempitestdir

ﬁ ¥ml EDX Datab ﬁ Workfile: UNTITLED | ¥& Series: ¥ Workfile: UNTITLED:Untitled\
ViewProcObject ViEme(Dbject Print | view |Prac DmectPropertles Print| Name | Freeze || Defaut
| Select name, type | Range: 110 — 10 obs| X

Displayed: 2 Sample:110 — 10 obs

B x Lastupdated: 01/18/11 - 08:44
My Modified: 110 4/ x = rnd

0.765958
0111647
0.241714
0.903961
1.62E-05
0.216520
0.922491
0.836843
0.451510
0.754673

@ |oo|~| o | |5l

oy
=1

< v}, Untitled | New Pa

Path = c\files | DB = testdir | WF = untitled

You should be able to confirm that the X series object is created in the new workfile correctly and that it
contains the 10 obseations that were generated randomly during the Write test.



Supporting User Configurable Preferences

We will now add support for a database preference that is configurable by thelosmur example, we
will let the user change the name of the extensfonthe object filesThe default value will bexml'

but they can change it to any other value.

First, we will need a dialog that the user can interact with to view and edit this \Rigktclick the
"XML" folder and click Addh 2 A Yy R 2 4 & Sele@ Wddows Forrsin the left tree view and then
select Dialog on the righhame the form XmlPreferences, and click Add:

(" Add New Item - EdxSamples )
i Categories: Templates:
Common Items Visual Studio installed templates

Code [75] About Box ﬁCustom Control

Data [==| Dialeg i=] Explorer Form

E:Enberal F_:% Login Form @ MDI Parent Form

Windaows Forms [=] Splash Screen [#] User Control

Reporting EE]Windows Form [ElInherited Form

Workflow [#]Inherited User Control

WPF My Templates

L] Search Online Termnplates...

A dialog for Windows Forms applications

Mame: KmlPreferences

| Add || Concel

Add a label and a textbox (namedObjectExt) control:



| &7 EdxSamples - Microsof

File Edit View Project Build Debug Data Format Tools Window Help

EE’IJ'EH@|L —_"I_'_'°||:ﬂ"'“""'__:':;_|PDebug -
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XmlPreferences.vb [Design] |’ EdxSamples I

|||iI

KmIEDX Preferences

Ohject File Exdension:  «ml
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=]
=

|_'-,a. Error List|m Ereakpoints|E|Immediate Window|E| Gutput|E Pending Checkinsl% Find Resu

sa!uadmd@ T

Ready

The code behind for this form should look like this:
Imports  System.Windows.Forms
Public Class XmlPreferences

Private  Sub OK_Button_Click( ByVal sender As System.Object,
ByVal e As System.EventArgs) _
Handles OK_Button.Click
txtObjectExt .Text = Trim(txtObjectExt. Text)
If txtObjectExt.Text.StartsWith( ".") Then
txtObjectExt. Text = Mid(txtObjectExt. Text, 2)
End If
If txtObjectExt.Text = " Then
MsgBox( " You must specify a non - blank object file extension
value. ", MsgBoxStyle.Critical)
Return
End If

MeDialogResult = System.Windows.Forms.DialogResult.OK
MeClose()
End Sub

Private  Sub Cancel_Button_Click( ByVal sender As System.Object, _
ByVal e As System.EventArgs) _
Handles Cancel_Button.Click




MeDialogResult = System.Windows.Forms.DialogResult.Cancel
MeClose()
End Sub

End Class
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string so this class will be minim@&lreate a new clasgamed XmlPrefs:

Public Class XmlPrefs
Private  msObjectFileExt As String

Public  Sub New)

msObjectFileExt = "xml"

End Sub

Public  Property  ObjectFileExt() As String
Get

Return  msObjectFileExt
End Get
Set (ByVal value As String )
msObjectFileExt = value
End Set
End Property
End Class
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Public Class XmIDbMgr
Implements  EViewsEdx.|DatabaseManager

Private mDbPref As New XmlPrefs

ConfigurePreferences

WS Qf f CofigirRrEeferences to display the form, then save any changed values back into our
XmlPrefs class and also into fhvefs parameter:

Public  Function  ConfigurePreferences( Byval server As String ,
ByVal username As String , _
ByVval password As String , _
ByRef prefs As String ) As Boolean
Implements  EViewsEdx.IDatabaseManager.ConfigurePreferences

Dim frm As New XmlPreferences
frm.txtObjectExt. Text = LCase(mDbPref.ObjectFileExt)

Dim result  As System.Windows.Forms.DialogResult = frm.ShowDialog()
If result = Windows.Forms.DialogResult.OK Then
mDbPref.ObjectFileExt = LCase(frm.txtObjectExt. Text)



prefs = " ObjectFileExt= " & mDbPref.ObjectFileExt
Return  True
End If

Return False
End Function

ReturningTrue from this method will instruct EViews to save the ngnefs value into theEViewdNI
file of the current userThe next time this Database Manager is loaded, it will be initialized with this
prefs value by a call tSetPreferences

SetPreferences

Public  Sub SetPreferences( Byval prefs As String ) _
Implements  EViewsEdx.|DatabaseManager.SetPreferences

Dim atts() As String = Split(prefs, ")
Dim nm As String

Dim val As String

Dim pos As Integer

For Each att As String In atts

If att> ™ Then

pos = InStr(att, "=")

If pos>0 Then
nm = Mid(att, 1, pos - 1)
val = Mid(att, pos + 1)

Else
nm = att
val = att

End If

Select Case LCase(nm)
Case " objectfileext
mDbPref.ObjectFileExt = val
End Select

End If
Next
End Sub

The only thing left to dmow is to use this new user configurable option in our code to read and write
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mDbPref member variable maintained by XmIDbMgr so that XmIDb can readutrent valuesTo
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Private  mDbPref As XmlPrefs

Constructor changes:

Public Sub New(ByVal databaseld As String, _
ByVal oc_mode As EViewsEdx.OpenCreateMode, _
ByVal rw_mode As EViewsEdx.ReadWriteMode, _



ByRef roDbPref As XmlPrefs)
MyBase.New()

msDatabaseld = databaseld
mOpenCreateMode = oc_mode
mReadWriteMode = rw_mode
mDbPref = roDbPref

Modify OpenDbto pass irmDbPref :

Public Function OpenDb(ByVal databaseld As String, _
ByVal oc_mode As EViewsEdx.OpenCreateMode, _
ByVal rw_mode As EViewsEdx.ReadWriteMode, _
ByVal server As String, ByVal username As Str ing, _
ByVal password As String) As EViewsEdx.|Database _
Implements EViewsEdx.IDatabaseManager.OpenDb

Return New XmlIDb(databaseld, oc_mode, rw_mode , mDbPref)
End Function

Now, wherever we used a hard coded value"taml ", we replace this with. " &
mDbPref.ObjectFileExt

These changes should be maderierdObject , SearchByAttributes , andWriteObject

Forexample, inSearchByAttributes
Public Sub SearchByAttributes(ByVal searchExpression As String, _
ByVal attrNames As String) _
Implements EViewsEdx.|Database.SearchByAttributes
'store the search expression
mSearchExpression = searchExpression
mFiles = System.lO.Directory.GetFiles( _

msDatabaseld, _
mSearchExpression & "." & mDbPref.ObjectFileExt)

Testing ConfigurePreferences
Once compiled, run EViews and open our database:
dbopen (type=xmledx) c: \ temp\ TestDir

Once opened, click the View button and sefdctNB F SNBy O S a X



EmIEDX Preferences

Object File BExtension: xml

To make sure this Object Extension value is being saved properly, change it to something else (e.g.
"evX') and click OKRestart EViews and then go back to the dialog to see if it returnsegyop

Changing the extension will not automatically refresh the display of objects in the Database window in
EViewsYouwill have to hit the All button to do a refresh.

Now the only things left to implement for a fully functional database arelitleteObject
CopyObject , andRenameObject methods.

DeleteObject

DeleteObject  just does a simple file delete on the specified object:

Public  Sub DeleteObject( ByVal objectld As String ) _
Implements  EViewsEdx.|Database.DeleteObject

Dim IsFilePat h As String = msDatabaseld & "\" &
LCase(objectld) & L&
mDbPref.ObjectFileExt

If System.lO.File.Exists(IsFilePath) Then

System.lO.File.Delete(IsFilePath)

End If

End Sub

CopyObject

CopyObject just does a simple file copy on the specified object:

Public  Sub CopyObject( ByVal srcObjectld As String , _
ByRef destObjectld As String , _
Optional  ByVal overwrite As Boolean = False ) _
Implements  EViewsEdx.IDatabase.CopyObject

Dim IsSrcFilePath As String = msDatabaseld & "\" &
LCase(srcObjectld) & L&
mDbPref.ObjectFileExt

Dim IsDestFilePath As String = msDatabaseld & "\" &

LCase(destObjectld) & &
mDbPref.ObjectFileExt
If System.lO.File.Exists(IsDestFilePath) And Not overwrite Then
Throw New COMException( " , EViewsEdx.ErrorCode.RECORD_NAME_IN_USE)

End If



Dim fi As New System.lO.FileInfo(IsSrcFilePath)
fi. CopyTo(IsDestFilePath)
End Sub

ThesrcObjectld  parameter is the object being copietihedestObjectld  parameter is the name of
the new object tocopy to.If overwrite  isFalse and the new object name already exists, we need to
throw the RECORD_NAME_IN_US&#ror to notify EViews that the new object already exi3tsis will
prompt EViews to display an Overwrite dialog to the user.
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this function ourselves (by throwing tidotimplementedException exception like in

ReadObjectAttributes ). EViews would then try to do the copy manually by caliegdObject

followed bywWriteObject . This would hgee worked fine for us as well.

RenameObject

RenameObject does a simple file rename on the specified object:

Public Sub RenameObject( ByVal srcObjectld As String , _
ByVal destObjectld As String ) _
Implements  EViewsEdx.|Database.RenameObject

Dim IsSrcFilePath As String = msDatabaseld & "\" &

LCase(srcObjectld) & &
mDbPref.ObjectFileExt
If Not System.lO.File.Exists(IsSrcFilePath) Then
Throw New COMException( "™ , EViewsEdx.ErrorCode.RECORD_NAME_INVALID)
End If
Dim IsDestFilePath As String = msDatabaseld & "\" &
LCase(destObjectld) & &
mDbPref.ObjectFileExt
If System.lO.File.Exists(IsDestFilePath) Then
Throw New COMException( "™ , EViewsEdx.ErrorCode.RECORD_NAME_IN_USE)

End If

Dim fi As New System.lO.FileInfo(lsSrcFilePath)
fiMoveTo(IsDestFilePath)
End Sub

ThesrcObjectld  parameter is the object being renamethedestObjectld  parameter is the new
name.If the new name conflicts with any pexisting object, we need to throw the
RECORD_NAME_IN_US#ror so EViews can sl this error to the user.

Summary

We have now completed the XML Database Extension exaivMaevill now proceed to our third
example thatshows how you mighdupporta serverbased database.



SQLServer Database

Ourthird example will be based on a SQL Server databsewill create an EViews Database Extension

that will work for any SQL Server databaBecause of the difficulties in knowing how to write data
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Ourserverbased database extensiavill require the user to entea servername, userid, and password.
We will also require them to select a SQL Server Catalog in order to restrict the nunolbgeat$ that
will appear within a singldatabase

Oncea catalog has been selectealr database window will display all table.columns that are found in
the selected catalogOur database configuration options will allow users to define:

Whether to read eacleolumn as a series or a vector

Whether or not to include SQL Views alondhwTables in the object listing
What hard coded frequency value to usben making a series

What hard coded start value to usénen making a series

How many rows teeturn (all, or a fixed number)

a s~ whPE

The complete sourceode for this example is provided in tiiixSampleproject available &
http://www.eviews.com/EViews8/Enterprise/EDXeg.Htm

Create the SQL folder
Rightclick the"EdxSamplésproject, then selectAdd', then"New Foldel'. Name the foldef’' SQL.
Create the Database Manager class

Rightclick the"SQL folder and selectAdd', then"ClasX" from the menu.Name the class
"GenericSqlDbMgvb"' and click Add

Add the following header lines in the new class:

Imports  System.Runtime.InteropServices
Imports  System.Data.SqlClient

<GUid( " XXXXXXXXXXXH XXXH XXKHK XXXKXXXXXXXXR) ,
Classinterface(ClassinterfaceType.None), _

ComVisible(  True )> _
Public Class GenericSqglDbMgr

We also need to make this class implement thetdbaseManager interface:

Public Class GenericSqIDbMgr
Implements  EViewsEdx.|DatabaseManager

We also need the following member constant:

Public Const TABLE_COLUMN_DELIMAs String = "."


http://www.eviews.com/EViews8/Enterprise/EDXeg.html

GetAttributes

Public  Function  GetAttributes( ByVal clientinfo As String ) As Object

Implements  EViewsEdx.|DatabaseManager.GetAttributes

Return " name=GenericSqIEDX, " & _
" description=Generic Sql Server EDX Database, " &
" type=gsqledx, server, dbids, dbidlabel=Catalog, &
"login=server|user|pass|dbid, search=all|attr, &

" nocreate, readonly
End Function

Since this is a serwased database extension, we include the attribtderver ". We also include the
attribute "login=server|user|pass|dbid " to specifywhichfields the user will need to specify
when opening a connection to our databa&®r databaséds willconsist ofSQL Server catalogs so we
use the"dbidlabel=Catalog " attribute to tell EViews how to label database Id fields within the
EViews user interfac&Ve alsanclude the"dbids " attribute to tell EViews thabur codecanprovidea
list ofall availabledatabase Ids (vigetDatabaselds ).

GetDatabaselds

When the ser clicks théBrowse button on the Open Database dialog, we will need to provide a listing
of the valid catalogs in the currently selected SQL Sémgédlation. We will need the server, username,
and password that have already been typed in by ther s the dialog so we can login to the server and
get the catalog list:

Public  Function GetDatabaselds( ByVal server As String , _
ByVal username As String , _
ByVal password As String ) As Object
Implements  EViewsEdx.|DatabaseManager.GetDatabaselds

'build the connection string

Dim IsCS As String = "Data Source= " & server &
If username> " Then

IsCS &=1sCS & "Userld= " &username & ";"
End If
If password> "™ Then

IsCS &=1sCS & "Password=" &password & ;"
End If

'get the list of catalogs

Dim IsReturn As String =
Dim conn As SglConnection = Nothing
Try

conn = New SqglConnection(IsCS)
conn.Open()

Dim d As New SglCommand(" exec sp_databases ", conn)
Dim r As SqglDataReader = d.ExecuteReader()
Dim IsName As String
While r.Read
IsName = Util.myCStr(r(0))
If IsName> " Then



If IsReturn > "™ Then
IsReturn &= vbCrLf

End If

‘on each line, EViews is expecting:

‘code[tab]parentCode[tab]shortDesc[tab]longDesc

IsReturn &= IsName
End If
End While
r.Close()
conn.Close()
Catch ex As Exception

If InStr(ex.Message, " Login failed for user
CompareMethod.Text) > 0 Then

Throw New COMException( "™ ,
EViewsEdx.ErrorCode.SECURITY_LOGIN_INVALID)
Else
Throw New COMEXxception(ex.Message)
End If
Finally
If conn IsNot Nothing Then
conn.Close()
End If
End Try

Return IsReturn
End Function

Forour example we return anultiline string to EViews containirane databaseld on each lin&ee the
API documentation oBetDatabaseldfor a discussion of how to retugnmore descriptivéist of
databaseldsincludinghow to arrange the ids inta hierarchical tree.

myCStr

Add themyCStr function to the Util class:

Public Shared Function myCStr( ByRef roValue

Try
If roValue Is DBNull.Value Then
Return ™
End If

Return  CStr (roValue)
Catch ex As Exception
Return ™
End Try
End Function

Register the Database Manager class

Type the following into the EViews command window:

edxadd EdxSamples.GenericSqlDbMgr

Test the Database Manager class

As Object ) As String



Now, when the user types:
dbopen(type=gsqledx)

EViews providethis dialog to be filled out

Database Speciﬁca_t_@ ﬂ

Database spedfication

| Database File type: [Generic Sql Server EDX Databa: vl I

Server spedification:  servername
User name: username

Password: swee

Catalog:

Browse ] [Browse Registry ] [ Add to Registry

Open as

Database alias {optional short name):

e ] [ concel |
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button will bring upthe Browse dialog.
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Note that if thelogin fails, we need to throw th8ECURITY_LOGIN_INVALID error code so that
EViews can display another login dialog to allow the user to correct the login information.

WhenOKis clickedn the Browse dialogeViews will catbpenDbto create the database connection.

OpenDb

Public  Function  OpenDb(ByVal databaseld

As String , _

ByVal oc_mode As EViewsEdx.OpenCreateMode, _
ByVal rw_mode As EViewsEdx.ReadWriteMode, _

ByVal server

As String , _

ByVal username As String , _
ByVal password As String ) As EViewsEdx.IDatabase _



Implements  EViewsEdx.IDatabaseManager.OpenDb
'build the connection string
Dim IsCS As Str ing = "Data Source= " & server &
Dim IsCatalog As String = "
Dim IsTable As String = "

Dim liPos As Integer = InStr(databaseld, TABLE_COLUMN_DELIM)
IsCatalog = databaseld
If IsCatalog > "™ Then

IsCS &=1sCS & " Initial Catalog= " & IsCatalog & "
End If

If username> " Then

IsCS &=1sCS & "Userld= " &usernameé& ";"
End If
If password> "™ Then

IsCS &=1sCS & "Password=" & password& ";"
End If

'make sure we can connect...
Dim conn As SglConnection = Nothing
Try
conn= New SglConnection(IsCS)
conn.Open()

Catch ex As Exception
If InStr(ex.Message, " Login failed for user
CompareMethod.Text) > 0 Then
Throw New COMException( " ,
EViewsEdx.ErrorCode.SECURITY_LOGIN_INVALID)
Else
Throw New COMEXxception(ex.Message)
End If
End Try

‘connection made...
Return  New GenericSqglDb(IsCS, conn, IsTable, mGenSqlPrefs)
End Function

Oncewe build the connection string and verify we can open the SglConnection object, we paas it to
new instance of the GenericSqIDb class.

Supporting User Configurable Options

Before we can code the GenericSqiDb 84> 6SQff ySSR (2 O2TRS (KS dza S
database extension has quite a few options that need to be set by the user in order to operate correctly.
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GenericSqlPrefs.vb:

Public  Class GenericSqlPrefs

Private mbDisplay As Boolean
Private  msDefaultFreq As String
Private  msDefaultStart As String
Private  mbUseRowCount As Boolean
Private  miFixedRowCount As Integer



Private msIDColumnName As String
Private mbExactMatch As Boolean
Private mblncludeViews As Boolean
Private mbTreatAsSeries As Boolean

Public  Sub New()
mbDisplay =  False
msDefaultFreq = "y
msDefaultStart = "uU1"
mbUseRowCount = True
miFixedRowCount = 0
msIDColumnName =

mbExactMatch =  False
IncludeViews = False
mbTreatAsSeries = True
End Sub
Public  Property  DisplayOnEachRead() As Boolean
Get
Return  mbDisplay
End Get

Set (ByVal value As Boolean )
mbDisplay = value
End Set
End Property

Public  Property  DefaultFrequency() As String
Get
Return  msDefaultFreq
End Get
Set (ByVal value As String )
msDefaultFreq = value
End Set
End Property

Public  Property  DefaultStart() As String
Get
Return msDefaultStart
End Get
Set (ByVal value As String )
msDefaultStart = value
End Set
End Property

Public  Property UseRowCount() As Boolean
Get
Return mbUseRowCount
End Get
Set (ByVval value As Boolean )
mbUseRowCount = value
End Set
End Property

Public  Property  FixedRowCount()  As Integer
Get
Return miFixedRowCount
End Get



Set (ByVal value As Integer )
miFixedRowCount = value
End Set
End Property

Public  Property IDColumnName() As String
Get
Return  msIDColumnName
End Get
Set (ByVval value As String )
msIDColumnName = value
End Set
End Property

Public  Property  ExactMatch() As Boolean
Get
Return  mbExactMatch
End Get
Set (ByVval value As Boolean )
mbExactMatch = value
End Set
End Property

Public  Property  IncludeViews() As Boolean
Get
Return  mbincludeViews
End Get

Set (ByVval value As Boolean )
mblncludeViews = value
End Set
End Property

Public  Property  TreatAsSeries() As Boolean
Get
Return mbTreatAsSeries
End Get
Set (ByVal value As Boolean )
mbTreatAsSeries = value
End Set
End Property
End Class

Now, crede a new Dialog Form in tH&QL folder and name it GenericSqlPreferencasld a few
controls to make the dialog loakmilar ta



s EpEmEa)

Default Frequency: m
Default Start: u
Row count / End
@ Use row count
) Always return first D row(s)
[ Include Views
Treat columns as: @) Series () Vector

If you wish to match the contralames with thosewe used in the code belv, our naming convention is
as follows Thefirst groupbox contains three edit fieldamedtxtFreq txtStart, and txtFixedRowCount,
and two radio buttonwith the namesbUseRowCount and rbAlwaysRetufine secon@roupbox
contairsthe rbSeries and rbVectoadio buttons.We have also added a checkbox named
cbxIncludeViews.

The code behind for this form will look like this:
Public Class GenericSqlPreferences

Private  mGenSqlPrefs As GenericSqlPrefs

Public  Sub New( ByRef rPrefs As GenericSqlPrefs)
' This call is required by the Windows Form Designer.
InitializeComponent()

" Add any initialization after the InitializeComponent() call.
mGenSqlPrefs = rPrefs

With mGenSqlPrefs
txtFreq.Text = mGenSqlPrefs.DefaultFrequency
txtStart. Text = mGenSqlPrefs.DefaultStart
If mGenSqlPrefs.UseRowCount  Then

rbUseRowCount.Checked = True
Else

rbAlways Return.Checked = True
End If

txtFixedRowCount.Text = mGenSqlPrefs.FixedRowCount.ToString
cbxIncludeViews.Checked = mGenSqlPrefs.IncludeViews

If mGenSqglPrefs. TreatAsSeries Then
rbSeries.Checked = True
Else
rbVector.Checked = True
End If
End With

End Sub

Private  Sub OK_Button Click( ByVal sender As System.Object, Byval e As
System.EventArgs) Handles OK_Button.Click

‘confirm the entered values...
If  Trim(txtFreq.Text) = " Then
MsgBox( " Default frequency is required. ", MsgBoxStyle.Critical)

Return



End If

If  Trim(txtStart. Text) = "™ Then
MsgBox( " Default start is required. ", MsgBoxStyle.Critical)
Return
End If
If rbAlwaysReturn.Checked Then
If  Util.myCint(txtFixedRowCount.Text) <= 0 Then
MsgBox( " You must specify a positive row count to always
return. ", MsgBoxStyle.Crit ical)
Return
End If
End If

'save all the values...

With  mGenSqglPrefs
.DefaultFrequency = txtFreq.Text
.DefaultStart = txtStart. Text
.UseRowCount = rbUseRowCount.Checked
.FixedRowCount = Util.myClInt(txtFixedRowCount.Text)
.IncludeViews = cbxIncludeViews.Checked
.TreatAsSeries = rbSeries.Checked

End With

MeDialogResult = System.Windows.Forms.DialogResult.OK
MeClose()
End Sub

Private  Sub Cancel_Button_Click( ByVal sender As System.Object, Byval e As
System.EventArgs) Handles Cancel_Button.Click
MeDialogResult = System.Windows.Forms.DialogResult.Cancel
MeClose()
End Sub
End Class

Add a new member variable in GenericSqlDbMgr that will keep these options in memory:

Public Class GenericSqlDbMgr
Implements EViewsEdx.|DatabaseManager

Private  mGenSqglPrefs As New GenericSqlPrefs
Public Const TABLE_COLUMN_DELIM As String =

Now put the following code igonfigurePreferences

Public  Function  ConfigurePreferences( Byval server As String , _
ByVval username As String , _
ByVal password As String , _
ByRef prefs As String ) As Boolean
Implements  EViewsEdx.IDatabaseManager.ConfigurePreferences
Dim frm As New GenericSglPreferences(mGenSqlPrefs)
Dim res As System.Windows.Forms.DialogResult = frm.ShowDialog()

If res = Windows.Forms.DialogResult.Cancel Then
Return False



End If

'save the preferences as a single string...
With mGenSqlPrefs

prefs= " DisplayOnEach= " & .DisplayOnEachRead.ToString &
" DefaultFreqg= " & .DefaultFrequency & "It &
" DefaultStart= " & .DefaultStart & "1t &
"UseRowCount=" & .UseRowCount.ToString & "1t &
" FixedRowCount= " & .FixedRowCount.ToString & '
"IDColumnName=" & .IDColumnName & "|" & _
"ExactMatch= " & .ExactMatch.ToString & "It &
"IncludeViews= " & .IncludeViews.ToString & "
"TreatAsSeries= " & .TreatAsSeries.ToString

End With
Return True
End Function

and SetPreferences

Public  Sub SetPreferences( ByVal prefs As String ) _
Implements  EViewsEdx.|DatabaseManager.Se tPreferences

If  Trim(Util.myCStr(prefs)) = "™ Then
Return

End If

Dim la() As String = Split(prefs, ")

Dim liPos As Integer
Dim IsName As String
Dim IsValue As String
For Each item As String In la

If item> " Then
liPos = InStr(item, "=")
If liPos>0 Then
IsName = Mid(item, 1, liPos - 1)

IsValue = Mid(item, liPos + 1)
With mGenSqlPrefs
Select Case LCase(IsName)
Case "displayoneach "
.DisplayOnEachRead = Util.myCBool(IsValue,
Case " defaultfreq "
.DefaultFrequency = Trim(IsValue)
Case " defaultstart "
.DefaultStart = Trim(IsValue)
Case "userowcount "
.UseRowCount = Util.myCBool(IsValue,
Case "fixedrowcount "
.FixedRowCount = Util.myClInt(IsValue)
Case "idcolumnname "
.IDColumnName = IsValue

Case "exactmatch

True)

False )



.ExactMatch = Util.myCBool(IsValue,

Case "includeviews

.IncludeViews = Util.myCBool(IsValue,
Case "treatasseries "

.TreatAsSeries = Util. myCBool(IsValue,
End Select
End With
End If
End If

Next

End Sub

Create the Database class

False )

True)

True)

Right click theé SQL folder in the Solution Explorer and seléétdd’, then"ClasX" from the menu.ln
the Add New Item dialog, select th€las$template and rename the file tdGenericSqlDb.vband click

Add.

Add the following to the header:

Imports  System.Runtime.InteropServices
Imports  System.Data.SqlClient

Public Class GenericSqlDb

And also make sure this class implementslatabaseManager interface:

Public Class GenericSqlDb
Implements  EViewsEdx.IDatabase

Also, include the following member variables:

Public Class GenericSqlDb
Implements EViewsEdx.|Database

Privater msCS As String

Private msCatalog As String

Private  mconn As SglConnection

Private  mcmd As SqglCommand

Private  mreader As SglDataReader
Private  mbSearchAbort As Boolean
Private  mobjSync As New Object

Private mGenSqglPrefs As GenericSqlPrefs
Private msSchema As String

The constructor for this class looks like this:

Public  Sub New( ByVval vsCS As String ,
ByRef rconn As SglConnection, _
ByVal vsCatalog As String , _
ByRef rPrefs As GenericSqlPrefs)



MyBase.New()

msCS = vsCS
msCatalog = vsCatalog
mconn = rconn
mGenSqlPrefs = rPrefs
msSchema = ™

End Sub

We will also need three helper functions:

Private  Function BuildTableName( ByVal vsTableName As String ) As String

If msSchema> " Then
vsTableName = msSchema & ", " &vsTableName
End If

Return vsTableName
End Function

Private  Sub ExtractTableCol( ByVal vsObijectld As String , _
ByRef rsTableName As String , _
ByRef rsColu mnNameAs String )
Dim liPos As Integer = InStr(vsObijectld,
GenericSqlDbMgr.TABLE_COLUMN_DELIM)
If liPos>0 Then
rsTableName = Mid(vsObjectld, 1, liPos
rsColumnName = Mid(vsObijectld, liPos +
Len(GenericSqIDbMgr.TABLE_COLUMN_DELIM))
Else
rsTableName =
rsColumnName =
End If
End Sub

1

Private  Sub CloseReader()
If mreader IsNot Nothing Then
Try
mreader.Close()
Catch ex As Exception
'ignore
End Try
End If
End Sub

SearchByAttributes

Public  Sub SearchByAttributes( ByVal searchExpression As String , _
ByVal attrNames As String ) _
Implements  EViewsEdx.|Database.SearchByAttributes
Dim IsSQL As String

‘clean up
CloseReader()

If  mGenSqlPrefs.IncludeViews Then
IsSQL = " select a.* from INFORMATION_SCHEMA.COLUMNS a "



Else
IsSQL =

End If

"inner join INFORMATION_SCHEMA.TABLES b " &
"on b.TABLE_CATALOG = a.TABLE_CATALOG " & _
"and b.TABLE_SCHEMA = a.TABLE_SCHEMA " & _
"and b.TABLE_NAME = a.TABLE_NAME " & _

"and b.TABLE_TYPE in (BASE TABLE', 'VIEW')

"order by a. TABLE_NAME, a.COLUMN_NAME "

"select a.* from INFORMATION_SCHEMA.COLUMNS a
"inner join INFORMATION_SCHEMA.TABLES b " &
"on b.TABLE_CATALOG = a.TABLE_CATALOG " &
"and b.TABLE_SCHEMA = a.TABLE_SCHEMA " & _
"and b.TABLE_NAME = a.TABLE_NAME " & _
"and b.TABLE_TYPE in (BASE TABLE) " &
"orderby a.TABLE_NAME, a.COLUMN_NAME

‘open a new reader object

mbSearchAbort = False

mcmd = New SglCommand(IsSQL, mconn)
mreader = mcmd.ExecuteReader()

End Sub

Depending on whether to include SQL Views or not, we generate a SQL script and query the SQL Server
database for a listf all table and column name¥/e keep a reference to the SQLReader object so that

we can query this list one by one during tBearchNe xt call.

SearchNext

Public  Function

SearchNext( ByRef objectld As String , _
ByRef attr As Object ) As Boolean

Implements  EViewsEdx.|Database.SearchNext

If mreader
Return
End If

Is Nothing Then
False

'if we're at the end of the reader object, return false
If Not mreader.Read Then
mreader.Close()

Return
End If

False

'see if our search has been aborted...
SyncLock mobjSync
If mbSearchAbort Then
mbSearc hAbort = False
CloseReader()
Return False

End If
End SyncLock
msSchema = Util.myCStr(mreader( "TABLE_SCHEMA))
objectld = Util. myCStr(mreader( "TABLE_NAME)) & _

GenericSqlDbMgr.TABLE_COLUMN_DELIM &
Util.myCStr(mreader( " COLUMN_NAMB



ReadObjectAttributes(objectid, " attr)

Return True
End Function

SearchNext will ask for the next row in thenReader recordsetand place both the table name and
column name as a single string as tigectld

One thing to note heresithat we do have support builb for cancelling the search loop that EViews is
doing.mbSearchAbort is a variable that can be setToue in the SearchAbort method:

SearchAbort

Public  Sub SearchAbort() Implements  EViewsEdx.IDatabase.SearchAbort
SyncLock mobjSync
mbSearchAbort =  True
End SynclLock
End Sub

Because this method can be called asynchronously by EViews, we need to neale synchronize the
access to the member variahiébSearchAbort by usingSyncLock . This is also used BearchNext
to make sure we have it locked when we check forthxSearchAbort  value.

Back insearchNext , since the attributes for the object are idécal to those being retrieved by
ReadObjectAttributes , we just call that method to retrieve them.

ReadObjectAttributes

Public Sub ReadObjectAttributes( ByVval objectld As String , _
ByVal defaultFreq As String , _
ByRef attr As Object )
Implements  EViewsEdx.|Database.ReadObjectAttributes
Dim IsTableName As String ="
Dim IsColumnName As String =
ExtractTableCol(objectld, IsTableName, IsColumnName)

Dim Ico nn As New SglConnection(msCS)
Iconn.Open()

Try
Dim IsSQL As String = "select DATA_TYPE " &_
" from INFORMATION_SCHEMA.COLUMNS' & _
"where TABLE_NAME = " &

Util. AsQuotedString(IsTableName) & _
" and COLUMN_NAME =" &

Util.AsQuotedString(IsColumnName)

Dim cmd As New SglCommand(IsSQL, lconn)

Dim IsTypeName As String = Util.myCStr(cmd.ExecuteScalar())

If IST ypeName = "" Then

Throw New COMException( " ,

EViewsEdx.ErrorCode.RECORD_NAME_INVALID)

End If

Dim IsType As String = lIf(mGenSqlPrefs.TreatAsSeries, "series ",
"vector ")



If InStr(IsTypeName, "varchar ", CompareMethod.Text) >0 Then

IsType = lIif(mGenSqlPrefs. TreatAsSeries, "alpha ", "svector ")
End If
attr = "name=" & objectld & ", type= " &IsType
If mGenSqglPrefs.UseRowCount  Then

IsSQL = " select count(*) as RecCnt from " &

BuildTableName(IsTableName)
cmd.CommandText = IsSSQL

Dim liRowCnt As Integer = Util.myCint(cmd.ExecuteScalar())
attr &= ",0obs= " &IliRowCnt.ToString
Elself mGenSqlPrefs.FixedRowCount > 0 Then
attr &= ",0bs= " & mGenSqlPrefs.FixedRowCount.ToString
End If
If mGenSqlPrefs.TreatAsSeries Then
If mGenSqglPrefs.DefaultFrequency > " Then
attr &= ", freqg= " & mGenSqlPrefs.DefaultFrequency
End If
If mGenSqlPrefs.DefaultStart > "™ Then
attr &= ", start= " & mGenSqglPrefs.DefaultStart
End If
End If
Finally
Iconn.Close()
End Try
End Sub
ReadObjectAttributes determines the appropriate attributes for the selected table/colurhnf & S Q NB

treating the column as a series type, we also provide the default frequency and start value as specified
in the user configurable options.

ReadObject

Public Sub ReadObject( ByVal objectld As String , _
ByVal defaultFreq As String , _
ByRef attr As Object , _
ByRef vals As Object ,
ByRef ids As Object )
Implements  EViewsEdx.IDatabase.Rea  dObject
Dim IsTableName As String ="
Dim IsColumnName As String = "
ExtractTableCol(objectld, IsTableName, IsColumnName)

Dim Iconn As New SglConnection(msCS)
Iconn.Open()

Try
Dim IsSQL As String = "select DATA TYPE " & _
" from INFORMATION_SCHEMA.COLUMNS' & _
"where TABLE_NAME = " &

Util.AsQuotedString(IsTableName) &
" and COLUMN_NAME =" &
Util.AsQuotedString(IsColumnName)
Dim cmd As New SglCommand(IsSQL, lconn)
Dim IsTypeName As String = Util.myCStr(cmd.ExecuteScalar())



If IsTypeName= " Then
Throw New COMException( ™ ,

EViewsEdx.ErrorCode.RECORD_NAME_INVALID)

End If
Dim IsType As String = lIf(mGenSqlPrefs.TreatAsSeries, " series
"vector ")
If InStr(IsTypeName, "varchar ", CompareMethod.Text) >0 Then
IsType = lIif(mGenSqlPrefs. TreatAsSeries, "alpha ", "svector
End If
IsSQL = " select count(*) as RecCnt from " &

BuildTableName(IsTableName)

Then

cmd.CommandText = ISSQL

Dim liRowCnt As Integer = Util.myCint(cmd.ExecuteScalar())
attr = "type= " &IsType
If mGenSglPrefs.UseRowCount  Then
attr &= ",0obs= " &IliRowCnt.ToString
Elself  mGenSqlPrefs.FixedRowCount > 0 Then
attr &= ",0bs= " & mGenSqglPrefs.FixedRowCount.ToString
End If
If mGenSqlPrefs.TreatAsSeries Then
If mGenSqlPrefs.DefaultFrequency > "™ Then
attr &= ",freg= " & mGenSqlPrefs.DefaultFrequency
End If
If mGenSglPrefs.DefaultStart > " Then
attr &= ", start= " & mGenSqglPrefs.DefaultStart
End If
End If
Dim liArraySize As Integer = IliRowCnt

If Not mGenSglPrefs.UseRowCount  And mGenSqlPrefs.FixedRowCount > 0

liArraySize = mGenSqlPrefs.FixedRowCount

End If

ReDim vals(0 To liArraySize - 1)

IsSQL = " select top " & liArraySize.ToString & &
IsColumnName & " from " & BuildTableName(lsTableName)

cmd.CommandText = IsSQL

Dim lilndex As Integer = -1

Dim Ireader As SglDataReader = Nothing

Try

If liRowCnt> 0 Then
Ireader = cmd.ExecuteReader()
While Ireader.Read

lilndex +=1
vals(liindex) = Util.myCStr(Ireader(0))
End While
End If
While lilndex < ( liArraySize - 1)
lilndex +=1
vals(liindex) = Nothing
End While
Finally

If Ireader IsNot Nothing Then
Ireader.Close()

")



End If
End Try
Finally
Iconn.Close()
End Try
End Sub

ReadObject looks a lot likeReadObjectAttributes but includes the addition of reading the column
data for the specified table and inserting them into theds parameter.

ProposeName

Because we display our object namestable.columni, and because th&" is not allowed in EViews
object names within EViews, vean implementhe ProposeN ame method tosuggest better name

Public  Function  ProposeName( ByRef objectld As String , _
ByVal destFormat As EViewsEdx.DbFormat, _
ByVval destinfo As String ) As Boolean
Implements  EViewsEdx.IDatabaseManager.ProposeName

Select Case destFormat
Case EViewsEdx.DbFormat.EViewsDatabase
Case EViewsEdx.DbFormat.EViewsWorkfile
Dim liPos As Integer = InStr(objectid, _
GenericSqlDbMgr. TABLE_COLUMN_DELIM)
If liPos>0 Then
objectld = Mid(objectld, liPos + 1)
End If
End Select
‘always display to the user the new name
'in case it conflicts with somthing already
'in the EViews database or workfile
Return True
End Function

When the destination is an EViews database or workfile, this function will just strip off the table name
and the period irobjectld . We returnTrue to tell EViewdo display this new name to the usir
interactive mode This gives the user a chanceaprove or modify the proposed name

Close

Because our mReader object can be left open, we need to make sure that when our Database object is
closed, we also close mReaderéteaseany SQL Server resources that are still being Mé&lcan do
this in the se method.

Public Sub Close() Implements EViewsEdx.|Database.Close
Try
CloseReader()
mconn.Close()
Catch ex As Exception
'ignore
End Try
End Sub



Add the functions myCBool and AsQuotedString to the Util class:

Public Shared Function myCBool( ByRef roValue As Object ,
Optional  ByVal vbDefaultValue As Boolean = False ) _
As Boolean
Try
If roValue Is DBNull.vValue Then
Return  vbDefaultValue
End If
Return CBool (roValue)
Catch ex As Exception
Return  vbDefaultValue
End Try
End Function

Public Shared Function AsQuotedString( ByRef roObject As Object ) As String
Dim IsValue As String = myCStr(roObject)
IsValue = "'" & Replace(Isvalue, Lot &
Return IsValue

End Function

Summary

At this point, you should be able to use this database extensi@pém a connection tany SQL Server
database and read in the dateom any table/column.

One way to improve this database extension is to add sudponiserspecified ID columns during the
ReadObject method. Thiswould give EViews a chanceaatomatically determine the frequenay the
observationdrom the set of date identifiersather than requiringit to be set by the user in the
database manager preferences



Distributing a Database Extension
Distributing a Database Extension to other us&f EViewsequiresseveral steps:

1) The software that implements your extension must be instafledd G KS dza SNR& ae&adasSy
2) Your class that implements the IDatabaseManager interface must be registered with Windows

so that EViews will be able to create it using its Progld.
3) EViews must be made aware of the Progld of your database manager class.

Installing your Database Extension
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.NET Framework to be piastalled, make sure your installer either checks for this or knows how to

install this prerequisite during the installation. EViews itself does not require .NET Framework so it is

not guaranteed to be installed.

Registering your Database Manager

After your extension has been installed onto the target system, you will have to registith ¥Vindows

before it can be found and used by programs such as EVidany installer utilities (such as

Installshield) can help you do this automatically atthe 2 G KS AyadlkfttFdA2y s odzi
steps for doing this manually in case your utility does not support this.

Registering your component will depend on whether or not it was developed tle@n§lET Framework.

If your database extensiowas builtusing the.NETFramework you will have to usthe .NETREGASM
tool to properly register your extension on the target syste@urrently, there are two main versions of
REGASM, depending on which version of .NET Framework you are dependent on. Fra@&aork
earlieruse REGASM under thé\Windows Microsoft. NEYFrameworkv2.0.50727 subdirectory.
Frameworls 4.0 andlater useREGASM undéC\Windows Microsoft. NETFrameworkv4.0.30319
subdirectory.

For example, if your extension was written with .NEamework 4.0, you will have to launch #®
REGASM tool with the following command

C:\ Windows\ Microsoft. NET  \ Framework \ v4.0.30319 \ regasm .exe /silent /codebase
"c: \ path \ to \ your \ extension \dll "

It is important to remember thaffithe target system ia 64-bit OS you mustregister yourextension
under 64bit so that 64bit EViewausers can use d@s well .NET provides a @dit version of REGASM
under the"Framework64 subdirectory. For example:

C:\ Windows\ Microsoft. NET  \ Framework64 \ v4.0.30319 \ regasm.exe /silent /codebase
"c: \ path \ to \ your \ extension \dll "

Notethat registeringthe same.NETDLL for both 3it and 64bit use willonly work if you compilethe
projectusing the"Any CPUsettingwithin Visual Studio. Otherwise, crelsis registration will not work



and may require you teeparatelybuild anddistributetwo different DLLs, one for eaetnchitecture Be
sureto test your installation a both 32-bit and 64bit systems to make surgour classes arbeing
registeredproperly.

All other COM objectdNOTdevelopedwith the .NET Frameworlghouldbe registered using the
standard REGSVR32 tool:

C:\ Windows\ System32 \ regsvr32.exe /s "c: \ path \to \your \ dil "

On a 64bit machine, theabovecommand registers the 6Hit version of your DLL. If you also have a
separate 3M A i OSNEA2Y 2F @2dz2NJ SEGSyaniz2ywsingeedt t g yi
version of regsvr32 under tH&ysWOW&64subdirectory:

C:\ Windows\ SysWOWe64regsvr32 .exe /s "c: \'path \to \your \ 32 bit \dll "

Making EViews aware of your Database Manager
The final step is to make EViews itself awtia your new database extensias availableon the target
system.

The simplest way to do this is itacludean additionalempty text file in the installation of youdatabase
extension The fileshould be writteninto the subdirectory'%PROGRAMDATWRAS EViewgEDX and
have a file name consisting of the ProgID of your database manager Tlessext time EViewsins on
the target machinejt will scan the directorygdetect the new text file, parse it, then ask the user if they
would like to register the new extension within EViews.

Thefile name may also include a humasadabledescription enclosed in parenthesis. Esample if a
file was written with the name

C:\ ProgramData \ IHS EViews \ EDX Company.DatabaseManager (Our Database Name).txt

Then he next timethe user launchekViews thewvill see the following dialog:

i =

MNew Database Extension X

A new database extension was detected: Qur Database Mame

Register this extension with EViews?

Yes to Al Mo

Clicking'Yes will register the extension with E&fvs. Theextension shouldmmediately appeain the
list of database typesavailable in the Open Database dialog

Note that this approach will work even if the user installs EViews AFTER installing your component (in
this case, you should create th#%PRGRAMDATAYUHS EView&DX folderif it does not already exist
during your installation)It will also workf a new user logs onto the target system.

(e



If you would like to preegister your extension with EViews so that users do not have to cotifem
registration upon startup, you can do this by launching EViews witH'feéxaddsilent command
followed by the ProgID of your database manager:

(32 - bit) C:  \ Program Files (x86) \ EViews 8 \ EViews8.com /edxaddsilent
Company.DatabaseManager

(64 - bit) C:  \ Program Files \ EViews 8 \ EViews8_x64.com /edxaddsilent Company.DatabaseManager

This approach requires that EViews is already installati@aystem.Note that this will preregister
your extension for the current user only. If there are other users on the systmmyill have to run the
SREIFIRR&aAt Syd O2YYlIYR dzyRSNJ S| OK dzaASNIDRa | 002dzy i o
EViews also supports several commamssde EViewthat allow a useto manage their list of available
database extensiond he following commands are available:

edxadd progid
Enable the databaseextension with the specified progid.

edxdrop progid
Disables the database extension with the specified progid.

edxscan

ForcesEViewdo rescan the directory of text files representing available extensions, asking the user
whether they woull like to install any extensions that are not already enabldds command allows a
user to reenable an extension that has previously been rejected or dropped.

b2GS GKIFIG RFEGFolF&aS SEGSyarzy O2yFAIdzNIsGAz2y A& &LIS
EViews32.ini file. You may mate currentconfiguration information to a new machine by simply
copying the infile between the two machines.



APl Reference

IDatabaseManager

The Database Manager is the initial contact point with EVidvpsovides EVies with metadata about

the database format that it manages (e.g. whether databases in this format are alwaysniyadks.
read/write). It is responsible for creating database objects whenever EViews needs to use a particular
databaselt also includes foctionality for managing entire databases at once such as functions to

rename, copy, or delete an entire database.

Methods

AdjustSearchNamePattern

Gives database manager a chance to adjust the name padiepart
of a searchby object attributes

Close_ Calledby EViews during shutdown

ConfigurePreferences Provides a GUI fariewing/editing user specifipreferences
CopyDb Copiesa database

DeleteDb Deletesa database

GetAttributes Retrievesattributes of thisdatabasemanager

GetDatabaselds

Retrieves list of databasédentifiers available for this database
format.

OpenDb Returns an IDatabase interface @specific database

ProposeName Gives databasmanagera chance to propose a nesbjectname if
the current name is illegahithe specifieddestination

RenameDb Renames database

SetPreferences Allowsthe databasemanagerto realign itself withuser preferences

setduring ConfigurePreferences

IDatabaseManager.AdjustSearchNamePattern Method
Called by EViews tlow the database manager twjusta name patternas part of asearch by object

attributes.

Syntax
Visual Basic (usage)

Public  Sub AdjustSearchNamePattern(
EViewsEdx.IDatabaseManager.AdjustSearchNamePattern

Implements

ByRef objectldPattern As String ) _

This function will be called whemera user performs a search which involves a name pattern. The
function gives the database manager a chance to modify the name paltatmvasspecified by the

user before the search begins. For example, the database manager can use this function to make a
search for"GDP be equivalent to aearch for'GDP.*. This might make sense in a case where all object

identifiers in the databasalwayscontain dotsso that a simple search f6GDP will never find any

objects.




Note that most database extensions wititrrequire this functionality in whit case this function caoe
left empty.

IDatabaseManager.Close Method
Called by EViews when it no longer needs this database managetlyusuring EViews shutdown).
Gives the Database Manager a chance to release lloated resources.

Syntax
Visual Basic (usage)

Public Sub Close() Implements EViewsEdx.IDatabaseManager.Close

Note: If the Database Manager is being developed in a .NET environment and problems are occurring
during EViews shutdown, you might try adding a cat@Collect duringClose to encourage .NET
to release any COM object referendbat are beingheld by @éad objects on the managed heap.

IDatabaseManager.ConfigurePreferences Method

Called by EViews when the user selects the ViBweferences menaption on the database window.
This function allows the database manager to provide a user interface (a dialog, for example) to
configure user specific preferences for the current database.

Syntax
Visual Basic (usage)

Public  Function  ConfigurePreferences( Byval server As String , _
ByVal username As String , _
ByVal password As String , _
ByRef prefs As String ) As Boolean
Implements  EViewsEdx.IDatabaseManager.ConfigurePreferences

The database managaraysave these preferences in its own storage (for example, by sending them to

the server in a clierserver system), or it can return them as a string to EViews by filling optéhes

argument.If prefs is set andConfigurePreferences returnsTrue , EViews will save this string into

the EViews INI filtor the current userFrom then on, every time this Database Manager is loaded, the

prefs string will be passed back into the managgrabcall to thesetPreferences  function. The

prefs string can follow any format, although it should generally be kept reasonably short since it will be
d02NBR 2y | aAay3atsS tAyS AyYyaARS (KS ndmu8WIRA LbL FACf
elsewhere on the system.)

IDatabaseManager.CopyDb Methb
Called by EViews when the user copies an entire database (usirg®opy the Database or the
dbcopy command).



Syntax
Visual Basic (usage)

Public  Function CopyDb(ByVal srcDatabaseld As String , _
ByVal destDatabaseld As String , _
Byval server As String , _
ByVal username As String
ByVal password As String , _
ByVal overwrite As Boolean ) As Boolean
Implements  EViewsEdx.IDatabaseManager.CopyDb

ReturnTrue to indicate that your function has copied the databaBalse to indicate that it has not.
Note that for filebased databases there is a default implementation (whelse is returned) that will
copy all files associated with the database format as reported b¥X¥eor EXTLIST attributes in
GetAttributes

See theDpenDbfunction for a discussion of the#atabaseld , server , username andpassword
arguments.

Recommended Exceptions:

FILE_FILENAME_INVALID: if the file/database does not exist
FILE_PATHNAME_INVALID: if the path in a flename does not exist
FILE_FILENAME_IN_USE: if the file/database already exists and overwrite is False
SECRITY_LOGIN_INVALID: if a required username or password was missing or invalid

FOREIGN_SERVER_INVALID: if the server specification is invalid

IDatabaseManager.DeleteDB Method
Called by EViews when the user deletes an entire database (usingPetete tle Database or the
dbdelete command).

Syntax
Visual Basic (usage)

Public  Function DeleteDb( ByVal databaseld As String ,
ByVal server As String , _
ByVal username As String , _
ByVal password As String ) As Boolean
Implements  EViewsEdx.IDatabaseManager.DeleteDb

ReturnTrue to indicate that your function has deleted the databaBalse to indicate that it has not.
Note that for filebased databases there is a default implementation (whealse is returned) that will
delete all files associated with the database format as reported b¥X®Eor EXTLIST attributes in
GetAttributes



See tle OpenDbfunction for a discussion of th#atabaseld |, server ,username andpassword
arguments.

Recommended Exceptions:
FILE_FILENAME_INVALID: if the file/database does not exist
FILE_PATHNAME_INVALID: if the pathfilename does not exist

SECURITY_LOGIN_INVALID: if a required username or password was missing or invalid

IDatabaseManager.GetAttributes Method

Called by EViews once per session when the Database Manager is initially Thael@dtAttrioutes
function returns important characteristics of the database format to EViews so that it knows how to
interact with this database.

Syntax
Visual Basic (usage)

Public  Function  GetAttributes( ByVal clientinfo As String ) As Object
Implements  EViewsEdx.IDatabaseManager.GetAttributes

SeeAppendixBfor a detailed list of attributes and a discussion of how to return them.

Theclientinfo argument is a string describing the clienbgram that created thenanager EViews
will currently always report itslientinfo as"EViews8 2014909 (pid=18196)(where8is the
current version number'201409-09 is the build date, and pid= is the procegsTdhis parameter can
safely be ignored for now: it designedor future use.

IDatabaseManager.GetDatabaselds Method

Called by EViews when the user tries to Browse the databases avéitabléhis database managéior
example, in the Open Database dialo)is function is typically used by seriiEsed databaset®

provide a list of identifiers for databases available on the server (where the list may be filtered based on
the identity of the user)Filebased databases generally do not implement this function, since they can
rely on the standard EViews file browg interface instead.

Syntax
Visual Basic (usage)

Public  Function GetDatabaselds( ByVal server As String , _
ByVal username As String , _
ByVal password As String ) As Object
Implements  EVie wsEdx.|DatabaseManager.GetDatabaselds



This function will only be called if the database manager has returnettthids’ flags in

GetAttributes

Database informatioranbe returned to EViews iseveralformats:asa two dimensional array of
strings asatwo dimensional array of variantsr asa single string containing tablein "tsv' format
(tabs between fields, linefeeds between lineBhe array should have the form:

Id1 parentldl shortDescriptionl longDescriptionl
Id2 parentld2 shortDescription2 longDescription2
X X X X

where the array contains one row for each available database.

Only the first column is required smaller number of columns can be returned when less descriptive
information is available.

The first column should contain the istg which would need to be used as thatabaseld argument
in OpenDbif the user wanted to open the database.

The second columiparentld , can be left blank unless you would like the set of database identifiers to
be displayed in a hierarchical trde.this case, you should add extra rows to the array for any non
terminal nodes in the tree and then use tharentld column to indicate the parent of each nodeor
example, the array:

Rootl
Abc Rootl
Def Rootl
Root2
Xyz Root2

will display as:



e . =
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- Root2
L Yyz

Notethat the user will only be able to select terminal nodes as database identifiers.

IDatabaseManager.OpenDb Method
Called by EViews to open a new connection to the specified databasemethod must return a
reference to an object that implements tHBatabasenterface.

Syntax
Visual Basic (usage)

Public  Function  OpenDb(ByVal databaseld As String , _
ByVal oc_mode As EViewsEdx.OpenCreateMode, _
ByVal rw_mode As EViewsEdx.ReadWriteMode, _
ByVal server As String , _
ByVal username As String , _
ByVal password As String ) As EViewsEdx.IDatabase _
Implements  EViewsEdx.IDatabaseManager.OpenDb

Databases can be divided into two broad categories: local file databases and client server datibases.
arguments taOpenDb have slightly different meanings depending on which case you are working with.

For filebased databases, thdatabaseld argument willtypicallybe the full path for the file containing
the databaseThis argumenshould besufficient to identify the database to be openéthe server
argument is not necessary in this case and can be ignored.

For serveibased databases, a variety of infaxtion may be necessary to open a database depending on
the type of database that your manager suppolfeu can specify what information is required by your
database manager using tBerver ,user ,pass anddbid flags in thelogin attribute returned by
GetAttributes  (seeAppendixB for details).This determines which fields EViews will prompt the user



for when opening a databasEor the most part, the meaning of these fields is defined entirely by the
specific datapse manager, but you may like to follow some common guidelines.

Theserver argument will typically contain whatever information is necessary to identify a specific
server that supports your database formé#twill often be a URL, but it may be some otpérate form
of identifier. If there is only one server for your format, you may prefer to dropsreer flag from

the login attribute and hard code all server information within your database extension so that the
user need not specify any server infation when connecting to your database.

In a servetbased system, thdatabaseld can be defined in any way that makes sense for the
database system being connected kothere is only one namespace for all objects available on the
server, simply drop thdbid flag from thelogin  attribute of the managerThis will prevent EViews
from prompting the user for a value fdatabaseld when opening the database.

When objects in the server are arranged into more than one namespacdathigaseld  will typically

be used to indicate which namespace should be used by this connetfiatabases "banks,

"catalog$, "subdirectorie$ and"tables' are all examples of terms that are sometimes used to describe
namespaces within a servefou should generally choose a definitiordafabaseld  so that the names
of objects within a database will be as simple as posdityespecifying extra information within the
databaseld when the database is opened, a user may be able to use shorter adgadifiers when
referring to particular objects within the databasdien working inside EViews

Becauselatabaseld can be used in many different ways, we allow you to change the label that is
displayed next to the field within EViews using tiédlabel  attribute. You can use this attribute to
re-label the field so that it appearsore familiar to your users when working with your dakar
example, if server namespaces are typically referred ttBasik$§ within your system, you may include
"dbidlabel=B ank" in your attributes to make the EViews interface martuitive to your users.

Theoc_mode andrw_mode specify how the database is to be openg&tie values ofc_mode are:

FileOpen hSy |y SEA&aGAY3T REGIOF&ASSE SNNERNI AT
FileCreate Create a new database, error if the database already exists

FileOpenCreate |h 1LJSy |y SEA&UGAY3 RIGF0oF&aSsy ONBFGS |
FileOverwrite Delete any existing database, then create a new empty database

The values ofw_mode are:

FileReadOnly The database is being opened for reading only. It will not be modified.

FileReadWrite The database is being opened for writing as well as reading.

You may use theocreate andreadonly flags in the database manager attributes to tell EViews that
your format does not support creating new databases or cannot open databases for WEN@yvs will
never call your database manager with modes that yaue indicated that yodo not support All

errors will be handled automaticallyy EViews



Recommended Exceptions:
FILE_ACCESS_DENIED: if the file/database exists but the user does not have permission to access it

FILE_LOCK_UNAVAILABLE: if the file/database exists, but another user abéiaolydmeand is
preventing this user from accessing the file

FILE_FILENAME_INVALID: if the file/database does not exist
FILE_PATHNAME_INVALID: if the path in a flename does not exist
FILE_FILENAME_IN_USE: if the file/database already exi§iViemgdasked to create it
SECURITY_LOGIN_INVALIDedwredusername or passwongas missing or invalid
FOREIGN_SERVER_INVALID: if the server specification is invalid

FOREIGN_CONFIGURATION_REQUIRED: if user preferences must be configured before any databases
can be opened (typically when the user first uses the database format)

IDatabaseManager.ProposeName Method
Called by EViews to give the Database Manager a chance to propose a new name for the specified object
in cases where the existing name is illegahm destination format.

Syntax
Visual Basic (usage)

Public  Function  ProposeName( ByRef objectld As String , _
ByVal destFormat As EviewsEdx.DbFormat, _
ByVal dest FreqInfo As String ) As Boolean
Implements  EViewsEdx.IDatabaseManager.ProposeName

By default, when an object with an illegal name is copied into an EViews workfile or database, any illegal
characters in the name will be replaced with underscores, and the user will be prompted (irciiviera
mode) to confirm the change.

To change this behavior, simply modify the valueljdctld to a new valueReturnTrue if you
would like the user to be given a chance to confirm the proposed name change in interactive mode,
False if you would like thename change to be applied without a prompt.

The argumentslestFormat anddest Freq Info provide information about the destination container
for the object.destFormat may contain the following values:

SameAsSelf Destination is this format (the object i®ing written to this format)

EViewsDatabase Destination is an EViews database (the object is being read from this formg




| EViewsWorkfile | Destination is an EViews workfile (the object is being read from this format)

Thedest Freq Info argument is curreny only used when the destinatidformat is an EViews workfile.
It provides information about the frequency, start and end date of the workTites may be useful in
cases where the object identifier includes frequency information as part of the namgoanaould like
to suppress this when the destination frequency matches the source frequSeey
IDatabase::ReadObijefur details on the format of thelest Freq Info string.

IDatabaseManager.RenameDb Method
Called byEViews to rename the specified database with a new name.

Syntax
Visual Basic (usage)

Public  Function RenameDb(ByVal srcDatabaseld As String , _
ByVal destDatabaseld As String , _
Byval server As String , _
ByVal username As String , _
ByVal password As String ) As Boolean
Implements  EViewsEdx.IDatabaseManager.RenameDb

ReturnTrue to indicate that your function has renamed the databasaise to indicatethat it has not.
Note that for filebased databases there is a default implementation (whelse is returned) that will
rename all files associated with the database format as reported b¥XTeor EXTLIST attributes in
GetAttributes

See theDpenDbfunction for a discussion of the#atabaseld , server , username andpassword
arguments.

Recommended Exceptions:

FILE_FILENAME_INVALID: if the file/database does not exist
FILE_PATHNAME_INVALID: if the patHilareame does not exist

FILE_FILENAME_IN_USE: if the file/database already exists and EViews asked to create it
SECURITY_LOGIN_INVALID: if a required username or password was missing or invalid

FOREIGN_SERVER_INVALID: if the server specificatiordis invali

IDatabaseManager.SetPreferences Method
Gives the Database Manager a chance to restore itself to match preferprma@suslyset by the user
during a call taConfigurePreferences



Syntax
Visual Basic (usage)

Public Sub SetPreferences( ByVal prefs As Stri ng) _
Implements  EViewsEdx.IDatabaseManager.SetPreferences

These preferences are stored as a single string in the EViews INI file and are passed to the Database
Manager immediately after the manager is constructed.



IDatabase
IDatabases the main interface used by EViews to read and write data objects (e.g. seriesobject
vectorsand string$. It can also be used to copy, rename, and delete objects in the database.

Methods
BeginWrite Indicate that EViews is beginning a write operation
Close Releasanyresources held by the database
CopyObject Take a copy of an existing object
DeleteObject Delete an object
DoCommand Execute a custom command (reserved for future use)
EndWrite Indicates that EViews is ending a write operation
GetAttributes Get descriptive information about the database
GetCommandlds List custom commands (reserved for future use)
ListObject _ Attributes List the set of attributes available for objects in this database
ReadObject Read an object from the database, including data values
ReadObjectAttributes Read the attributes of an object in the database, without data valy
ReadObjects Read multiple objects from the database
RenameObject Rename an object
SearchAbort Abort a search operation
SearchByAttributes Initialize a search by object attributes
SearchByBrowser Initialize asearch with a custom browser GUI
SearchNext Return the next object from an already initialized search
SetAttributes Set descriptive information about the database
WriteObject Write an object to the database
WriteObjects Write multiple objects into the database

IDatabase.BeginWrite Method
Calledby EViews to indicatthe beginnng of a write operation.

Syntax
Visual Basic (usage)

Public  Sub BeginWrite( ByVal label As String ) _
Implements  EViewsEdx.IDatabase.BeginWrite

This method is called at the beginning of a write operation that may or may not involve multiple calls to
WriteObject. label is currently reserved and not usedan be used to improve the efficiency of
subsequent WriteObject calls.

IDatabase.Close Method
Called by EViews when it no longer needs this datattagesethe database a chance to release
resources.

Syntax
Visual Basic (usage)



Public Sub Close() Implements EViewsEdx.IDatabase.Close

EViews will not make any more calls to the Database class after cdtisrg. In garbage collected
environments (.NET), resources such as file handles should be released at this point to avoid resource
sharing violationshat might becaused by delayed finalization of objects.

IDatabase.CopyObject Method
Called by EViews tonake acopyof an existing objeatvithin the samedatabase

Syntax
Visual Basic (usage)
Public Sub CopyObject( ByVal srcObjectld As String , _
ByRef destObjectld As String , _
Optional  ByVal overwrite As Boolean = False ) _
Implements  EViewsEdx.IDatabase.CopyObject
This function will never be called if the dbase manager has returned thsadonly  attribute.

Theoverwrite  flag indicates what should happen if there is an existing object with the name
destObjectld . If overwrite isTrue , the existing object should be deleted and the copy operation
should proceedlf overwrite  isFalse , the function should throw a RECORD_NAME_IN_USE exception
to indicate that the copyperationcould not proceed.

Note that if this functioris not implemented, EViews will attempt to copy the object itself by calling
ReadObject followed bywriteObject

RecommendedExceptions:
RECORD_NAME_ILLE@AstObjectld  is not a legal object name
RECORD_NAME_INVAIflDnable to find arobject withnamesrcObjectid

RECORD_NAME_IN_US&isting object found with nameestObjectid

IDatabase.DeleteObject Method
Called by EViews to delete an objagthin the database

Syntax
Visual Basic (usage)

Public Sub DeleteObject( ByVal objectld As String ) _
Implements  EViewsEdx.|Database.DeleteObject

This function will never be called if the dbase manager has returned theadonly  attribute.



Recommended Exceptions:
RECORD_NAME_ILLE@Abjectld is not a legal object name

RECORD_NAME_INVAIflDnable to find an object with namebjectid

IDatabase.DoCommand Method
Reserved for future use.

Syntax
Visual Basic (usage)

Public  Function DoCommandByVal commandld As String , _
ByVal args As Object ) As Object
Implements  EViewsEdx.IDatabase.DoCommand

This method is currently not in use.

IDatabase.EndWrite Method
9YR2NAGS YSGK2R RS&AONRLIIAZ2YX
Syntax

Visual Basic (usage)

Public  Sub EndWrite( ByVal reserved As Integer ) _
Implements  EViewsEdx.IDatabase.EndWrite

EndwWriteY SG K2R f2y3 RSAONRLIGIAZ2Y X

IDatabase.GetAttributes Method
Called by EViews to obtain information about this particular database

Syntax
Visual Basic (usage)

Public  Function  GetAttributes() As Object
Implements  EViewsEdx.|Database.GetAttributes

There is currently only ondatabaseattribute that EViews uses which is thescription attribute. If
adescription string is returned, it will be displayed by EVieagspart of the text of th&/iew->
Database Statistiosew from the database windowAttributes are returned in the same way as for the
database manager and individual object attributes (8@pendix Aor details).



IDatabase.GetCommandlds Method
Reserved for future use.

Syntax
Visual Basiusage)

Public  Function GetCommandlds() As Object _
Implements  EViewsEdx.|Database.GetCommandlds

This method is currently not in use.

IDatabase.ListObjectAttributes Method
Called by EViews to obtain a list of attributes availableffeobjects inthis database.

Syntax

Visual Basic (usage)

Public  Sub ListObjectAttributes( ByRef attributeList As String
Byval delim As String
ByRef scanForAttributes As Boolean ) _

Implements  EViewsEdx.IDatabase.ListObjectAttributes

This function can be used twtify EViewsvhichattributes are presentvithin objectsin this database.

The names of the object attributes should be returnedtinbuteList separated by the delimiter

delim . ThescanForAttributes flag is set by EViews on input to indicate whether object specific
attributes should be founthy scanning the database.tlie database has no object specHiitributes, or
the function scanfor theseattributes itself,this argumentshould be seto False .

If this function is left empty, EViews will assume that the list of object attribiatethis databases the
same as the standaiist of EViews object attributei AppendixC

IDatabase.ReadObject Method
Called to retrieve the attributeglatavalues, andlata identifiersfor the specified object.

Syntax
Visual Basic (usage)

Public Sub ReadObject( ByVal objectld As String , _
ByVal destFreginfo As String , _
ByRef attr As Object , _
ByRef vals As Object ,
ByRef ids As Object )



Implements  EViewsEdx.IDatabase.ReadObject

EViews callReadObject whenever a usefetchesan object from this database into an EV&workfile
or another database.

Theobjectld  argument gives the name of the object to read as specified by the EViews user.

ThedestFreginfo ~ argument provides information about the frequency, start and end daterwtne
destination into which the object is being read is an EViews workfiis.can be used to choodata
values athe native frequency in systems where data for an object may exist in the database at more
than one frequencyThe format of the strings the same as for theeate command in EView&ee the
main EViews documentation for detalils.

Theattr argument is used to return metadata about the objeéseeAppendix Bor a discussion of
object attributes supported by EViews$attr is not returned, it will be assumed that the object is a
series and that date information should be inferred from tti® argument(if available)

Thevals argument is used for returninghé data values of the objecthe contents of the argument

will depend on the type of object being returne@or objects with numeric data (series, scalars, vectors,
matrices) the argument may be set to an array of numbers, dates, strings or variarfta/hit will be
converted to double precision values fased insideEViewsMissing values should lmded as NaNs
(use"NaN' as the value in .NET code). For objects with character data (alpha series, strings and svectors)
the arguments may be set to amray of strings, numbers, dates or variants all of which will be

converted to string values for use inside EViews.

Theids argument isoptional and igrovided forthe case in which no metadata is available containing
frequencyinformation or for the casewhere there are time gaps between the data values returned in
thevals array because the database does not include observations for missingr#itese cases, the

ids argument should be set tanarray of date identifiershat match the data valueso that EViewsan
correctly align the data in tim&.he date identifiers can be provided as an array of COM/.NET date types
or as an array of strings that follow a standard EViews date format1880Q3, "1980Q4,

"1981Q2 X0 @ 9+ A Sg & R2 fod reirging te adhiNi® y/for inatchidgdetd undated
workfilesthat have characteid series.

Recommended Exceptions:
RECORD_NAME_ILLEG@Abjectld is not a legal object name

RECORD_NAME_INVALID: if unable to find an object withotgened

FOREIGN_TYPE_READ_UNSUPPORTED: the specified object exists, but cannot be returned to EViews
because the object type cannot be converted to an EViews data object



FOREIGN_FREQ_READ_UNSUPPORED: the specified object exists, but it has a frequencybiat cannot
exported to EViews

FOREIGN_UNSUBSCRIBED_READ: the specified object exists, but this user does not have permission to
read the olject (typically used for servdrased systems where users must pay for access to particular
dataseries)

IDatabase.ReadObjg¢Attributes Method
Called to retrieve the attributes for the specified object.

Syntax
Visual Basic (usage)

Public Sub ReadObjectAttributes( ByVval objectld As String , _
ByVal destFreqginfo As String , _
ByRef attr As Object )
Implements  EViewsEdx.|Database.ReadObjectAttributes

ReadObijectAttributes is similar toReadObject but returns less information about the objedt.is

called by EViews in situations where EViews needs to know some information about the object but does
not yet need theull set ofdata values (for exampl@) the first stage oéxporting one or more series

from a database into a new workfiléeadCbjectAttributes should only be implemented ihe
operationcan be done more efficienthhan reading the entire objectf ReadObjectAttributes is

not implemented, EViews will c&leadObject to retrieve thesameinformation instead.

IDatabaseReadObjectdVethod
Called to retrieve attributes, values, and ids for multiple objspescifiedall at once.

Syntax
Visual Basic (usage)

Public Sub ReadObjects( ByVal objectlds As Object , _
ByVal destFreqginfo As String , _
ByRef attr As Object , _
ByRef vals As Object ,
ByRef ids As Object ) _
Implements  EViewsEdx.IDatabase.ReadObjects

This function is noturrentlyused by EViewsut is included for future use.



IDatabase.RenameObject Method
Called to rename an object in the database.

Syntax
Visual Basic (usage)

Public Sub RenameObject( ByVal srcObjectld As String , _

ByVal destObjectld As String ) _
Implements  EViewsEdx.|Database.RenameObject

This function will never be called if the diase manager has returned theadonly  attribute.

Note that if this function is not implemented, EViews will attempt to rename the object itself by calling
CopyObject followed byDeleteObject

RecommendedExceptions:
RECORD_NAME_ILLE@#dtObjectld  is not a legal object name
RECORD_NAME_INVALID: unable to find an object with ste@tgectid

RECORD_NAME_IN_USE: existing object found with dest@bjectld

IDatabase.SearchBort Method
Called to cancel a search request.

Syntax
Visual Basic (usage)

Public  Sub SearchAbort() Implements  EViewsEdx.IDatabase.SearchAbort

Called by EViews when a user cancels an ongoing search operation by hittiegtHesy. Indicates
that EViews is finished with the current search operation and will noSealchNext againwithout
first initializing a new search.

IDatabase.SearchByAttributes Method
Called tainitializea searchacrossobjectsin the databaseo find ones that meeparticular criteria

Syntax
Visual Basic (usage)

Public Sub SearchByAttributes( ByVal searchExpression As String , _
ByVal attrNames As String ) _
Implements  EViewsEdx.IDatabase.SearchByAttributes



The SearchByAttributes function is the first function call in a sequence of function calls nigde
EViewswvhen the user performs an operation that requires searching across objects in the dat@hase.
SearchByAttributes function initializes anew search.Results for the search are then returned one
at a timeby repeated calls t@earchNext . EViews may caflearchAbort before reaching the end of
the results if the user has cancelled the search by hitting the escape key.

Searches will occur when the user #gitly requests a search from the database window (using the
"All', "Easy Query or"Query' buttons on the database window)hey will also occur implicitly in some
other cases such as when the user carries out a command thdves/wildcard name pattes (eg
"FETCH GDB*

ThesearchExpression  argument is used to tell the database which objects the user is looking for.
The contents of the argumentilvdepend on the value of thBearchAttr  attribute returned by the
database managdiseeAppendixB). The default value cdearchAttr  is"Name' in which case
searchExpression  will contain the name pattern that should be matched agabigéctids  when
deciding whichobjectsshould bereturned by SearchNext . (Note that name patterns may contain
wildcards"*" to match zero or more characters 7' to match a single characteff.searchAttr s
changeduo include other attribute namesearchExpression  will contain a list of matching values for
each field sepated by the"| " character.You should only change the defasdiarchAttr  value if you
can efficiently filter objects in the database by fields other than nahhés typicallyequires thatindices
are available within the database supportfast searchingn certain fields.

Note that EViews will always perform an additional filtering of all objects retubyedsearch to ensure
that they match the specified search criteridrhis means that a database may return a larger set of
objects than what is stritt required and let EViews do the work of discarding any objects that do not
match the sarch criterion.In the most general caséhe databasecansimplyreturn every object in the
database on every search and leave everything else to EViéngsmay behe best approach for small
to medium sized fildbased databaseshere there may be little gain in efficiency in filterithge objects
outside of EViews

TheattrNames argument provides a list of the attributes that have been requested by the user to be
returned as part of the searcfhis argument is provided for efficiency reasons daWiews will always
extract the particular fields requested by the user from the set of object attributes returned during
SearchNext , S0 you are always allowed to returraager set of attributeshan what was requested
This parameter is included for cases whsoeneobject attributes may be retrieved much more cheaply
than others, in which case you may choose to useattislames argument to speed up the search
process.



IDatabase.SearchByBrowser Method
Called to display a custom database browser wintloat allows a user tmavigate through the objects
within the database andelect one or more objects

Syntax
Visual Basic (usage)

Public  Function  SearchByBrowser( ByVal bro wserArgs As Object , _
ByRef attrNames As String ) As Object
Implements  EViewsEdx.|Database.SearchByBrowser

EViews will only call this function if the database manager has declared that it supports a GUI browser
by setting thesearch attribute to include the valudérowser insideGetAttributes . In this casethe
EViews database window will include a toolbar button mark&aewse which will call this function
whenever it is clicked

Implementing a custom browser allows a richer user experience in cases where the database is
structured in a way that is not elgted by the standard EViews searching capabilifie@s.example, the

objects in the database may be arranged by categories such as country or industry, and users may prefer
to navigate through the database using a tree structure based on these attritmies they are

searching for a particular data series.

EViews supports two different implementations of a custom browser window: a blocking
implementationand a norblocking implementation.

The blocking implementation is much simpler to implemémta blaking implementation the database
extensionsimplydisplaysa dialog or forntontaining the browser interfaceside tre

SearchByBrowser function and does not return from the function until the user has closed the dialog
or form.In this case, tis function should return an empty objectNothing' in .NET)EViews will
immediately retrieve the items selected by the user by repeatedly calle@Gé&zechNextunction.

The nonblocking implementation isonsiderably more complicateth a nonblocking implementation,
the database extension creates object that implementshe browser interface inside the
SearchByBrowser function, but then immediately returns fronhée function before théorowsing
operation is completeBecause contrak returned to EViews, thignplementationrequires that a
conversation be established between EViews and the browser s@ttians can beoordinated
between them.In this case, th&earchByBrowser function should return a object that implements
the interfaceEViewsEdx.|DatabaseBrowsed also supports the event source interface
EViewsEdx.|DatabaseBrowserEvernitgese two interfaces provide twway communication between
EViews and the external browser contrg@ee the documentatioaf these interfaces for details).

A nonblocking implementation may either display the control itself, or return an ActiveX control to
EViewsln the lattercase EViews will displayhe controlwithin an MDI windowNote that aUser



Controldeveloped in .NET will generally support the necessary ActiveX inteféade¥iews to hosthe
control.

Acustom browser window returns results to EViews through the same nmésinaas
SearchByAttributes . EViews will make repeated calls3earchNext retrievingresults fora single
objectwith each call.

In the case of aon-blocking implementation (indicated by the function returning an object), EViews will
retrieve the results from the browser when the browser signals to EViews that édy tey sending a
browser evensuch asAddSelectedver thelDatabaseBrowserEvengvent interface See

documentation of the interface for a list of other events that the custom browser can send to EViews.

ThebrowserArgs argument allows EViews to communicate information to the external browser
launch.lt is not currently used.

TheattrNames argument is used to return the list of attributes that will be available for objects
selected by the user inside the browser control when browsing is comptetieould be set to contain a
comma separatedist of object attribute names.

IDatabase.SearchNext Method
Called to return the next objedbund duringa previously initialized search

Syntax
Visual Basic (usage)

Public  Function  SearchNext( ByRef objectld As String , _
ByRef attr As Object ) As Boolean
Implements  EViewsEdx.|Database.SearchNext

This function is called repeatedly by EViews to retrieve the results of a search operation initialized by a
call toSearchByAttributes or SearchByBrowser

The function should reirn the name of the object matdéhg the searckcriteriain objectld , and all
other attributes of the object imttr  (seeAppendixCfor a discussion of object attributes).

SeeSearchByAttributefor a discussion of which objects should be returned by this function during a
search.

The function should returfrue if an object was foundsalse if there are no more objects to return.

IDatabase.SetAttributes Method
Called to adjust the attributes of a database



Syntax
Visual Basic (usage)

Public Sub SetAttributes( Byval attr As Object ) _
Implements  EViewsEdx.IDatabase.SetAttributes

This function is not currently used.

IDatabase.WriteObject Method
Called to tore an objectinto the database.

Syntax
Visual Basic (usage)

Public  Sub WriteObject( ByRef objectld As String , _
Byval attr As Object , _
Byval vals As Object , _
Byval ids As Object ,
ByVal overwriteMode As EViewsEdx.WriteType) _
Implements  EViewsEdx.IDatabase.WriteObject

This function will never be called if the dbase manager has returned thsadonly  attribute.

EViewswill callwriteObject ~ whenever a user copies an object fraither an EViews workfiler
another databasénto this database.

WriteObject  is the main function used tsave data into an external databadéne object to be saved
is sent to thefunction in several parts.

Theobjectld  contains thenameof the object You should always check whether this name is legal
within your external database and throw a RECORD_NAME_ILLEGAlomxaeagses where it is not.
Thisexception signals to EViewsat it should give the user a chanto correct the name rather than
simply failing on thentire write operation.

Theattr argument contains the set of attributes of the object being sa@abAppendixCfor a
discwssion of the format and contents of ttabjectattributes.

Thevals argument contains an array of data values associated with the oliyegending on the

object type these may take several forn®ar objects with numeric data (series, scalars, vectors,

matrices) thevals argument will contain an array of double precision numbtissing values will be

coded as NaNs (use the Double.lsNan() function inside .NET to detect these). For objects with character
data (alpha series, strings and svectors)thle argumentwill containan array of strings.

Theids argument isavailable only wheseries objects are writterit provides an explicit date identifier
for each element of theals array.The date identifier contains the beginniod-period date for each



observation of the seriesThese date identifiers may be ignored in cases where the frequency, start and
end date of the series are stored explicitly within the database, but they may be useful in cases where
the only calendar information saved to the databas the set of observation dates.

overwriteMode  is used to indicate what should be done in cases where there is already an existing
object with the identifierobjectid . Currently, EViews will only call this function with two valfars
overwriteMode

WriteOverwrite Replace the existing object with the current object

WriteProtect 52y Qi NBLX I OS (GKS SEAalGAy3a 202S0i

The additional values are provided for future extensions to EViews and can be ignored for now.

Recommended Exceptions:
RECORD_NAME_ILLEG@Abjectid is not a legal object name
RECORD_NAME_IN_USE: if there is already an existing object withhfjste

FOREIGN_TYPE_WRITE_UNSUPPORTED: if the external database does not support writiregadf this typ
object

FOREIGN_FREQ WRITE_UNSUPPORED: if the external database does not support writing an object with
this frequency

IDatabase.WriteObjects Method
2NAGShoaSOia YSOUK2R RSAONRARLIIAZ2YX

Syntax
Visual Basic (usage)

Public  Sub WriteObjects( ByRef errors As bject , _
ByRef objectlds As Object |,
ByVal attr As Object ,
ByVal vals As Object ,
Byval ids As Object , _
ByVal overwriteMode As EViewsEdx.WriteType)
Implements  EViewsEdx.IDatabase.WriteObjects
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IDatabaseBrowser
This interfaces used tocommunicateuser interfacesvents withinEViews ta custom browser control
implemented by thedatabase extensian

This interface is used only when the database extension implements a custom browser, and the custom
browser is implemented as a ndilocking control SeelDatabase::SearchByBrowder a discssion.

Methods
| EViewsEvent | Notify the browser of an EViews GUI Event

IDatabaseBrowser.EViewsEvent Method
Calledby EViewso notify a custom database browser of an EVig@idlevent.

The following events areurrently sent to the browser by EViews

Messageld Description

Activate Indicate that the custom browser should prepare for user interaction (only sent
the browser if it is not hosted by EViews)

Exit Indicate that the custom browser should close itself

Syntax

Visual Basic (usage)

Public  Function EViewsEvent( ByVal id As EViewsEdx.Messageld, _
ByVal commandArgs As Object ) As Object
Implements  EViewsEdx.|DatabaseBrowser.EViewsEvent



IDatabaseBrowserEvents

This interfacds used to communicate user interface evetitat occur within @ustom browsercontrol

to EViewsThis interface is used only when the database extension implements a custom browser, and
the custom browser is implemented as a Aolocking controlSeelDatabase::SearchByBrowder a
discussion.

Acustom browsecontrol can use the browser events interface to perfavperations that would

normally becarried outby the usemithin the EViews database windowxanples includecopy and

pasteor drag and drop o& serieswithin the databaseénto an EViewsvorkfile window.The custom

browser may also use the events interface to hide the main EViews database window so that it becomes
the primary user interface for the database.

Usingthe IDatabaseBrowserEvents class withiNETprojectrequires the following steps:

1) Setthe ComSourcelnterfaces attribute of yamrstombrowserclass to notify .NET that your
browser class will generate database browser events

2) Declare the event you are going to raise

3) Usethe RaiseEvent stainent to notify EViews it aneventhas occurrd.

The followingvB .NETode fragment contains a typical examplehofiv this might lookThe example
implements a functiorBendMessagthat may be called to notify EViews of an event.

<ClassInterface(ClassinterfaceType.None), _
ComSourcelnterfaces( GetTyp e(EViewsEdx. |DatabaseBrowserEvents N, _
ComVisible(  True )> _
Public  Class MyCategoryBrowserControl
Implements  EViewsEdx. |DatabaseBrowser
'declare event used to send messages to EViews

Public Event BrowserEvent( ByVal commandld As EViewsEdx. Messageld , ByVal
commandArgs As Object , ByRef Result As Object )

‘actual function that sends a message to EViews

Private  Function SendMessage( ByVal commandld As EViewsEdx. Messageld ,
Optional  ByVal commandArgs As Object = Nothing ) As Object

Dim eventResult As Object = Nothing
RaiseEvent  BrowserEvent(commandld, commandArgs, eventResult)
Return eventResult

End Function



End Class

If you are using .NET Framework 4.0 or latety may experiencproblems where the .NET Framework
does notappear to sendaisedevents to EViewdt is not clear why this problem occurs but it seems to

be related to the fact thathe event interface is declared within a type librdmyilt within a nativecode
project If you experience this behaviorgplse add a additionalreference to the library

EViewsEdxNet.dll to your project and then refer to EViewsEdxNet.IDatabaseBrowserEvents instead of
EViewsEdx.|DatabaseBrowserEvents when setting the ComSourcelnterfaces attrilute. (Th
EViewsEdxNet type libraexportsexactly the same interfacas the EViewsEdx type librdwyt from

within a .NET project instead of a native code project).

Methods
| BrowserEvent | Notify EViews of a custom browser GUI Event

IDatabaseBrowserEvents.BrowserEvent Event
Raised by customdatabase browser to notify EViews of brow§adlevents.

Syntax
Visual Basic (usage)

Public Event BrowserEvent( ByVal id As EViewsEdx.Messageld, _

ByVal commandArgs As Obect ,
ByRef result As Object ) _

The followingeventnotificationsmay be sent to EViews

Messageld Description

ClearExisting Instructs EViews to clear out tleairrent contents of the EViews database
window

AddSelected Asks EViews to adbe itemsselected in the browseo the EViews database

window. EViews will retrieve theelecteditems by repeatedly calling the
SearchNextunction on the associated database object.

CqySelected Asks EViews tadd theitemsselectedin the browserto the EViews database
window andcopythemto the clipboard so they may be pasted into an EViews
workfile or database. EViews will retrieve the items to copy by repeatedly ca
the SearchNextunction on the associated database object.

DragSelected Asks EViews tadd theitemsselectedin the browser windowto the EViews
database window andeturn datathat isrequired to perform a drag andrdp
operation of the items within EViews. EViews will retrieve the itemdragby
repeatedly calling th&earchNextunction on the associated database object.
The byte array returnetly EViewsn the resul argumentshould bewrapped
into a MemoryStream anglaced into a data object using tliestomformat
"EViewsEdxBrowserSelectioPass this data object to the DoDragDrop()
































































