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How to use this guide

This guide to ShareScript comprises the followiegt®ns:
Section 1 What is ShareScript?
Section 2 Using ShareScript

- Adding a ShareScript Column

- Adding a ShareScript Data Mining Criterion
- Adding a ShareScript Item to Details

- Adding a ShareScript Alarm

- Adding a ShareScript Indicator

- Adding a ShareScript Chart Study

- Working with Chart Studies

- Using a ShareScript Tool

- Using the ShareScript Console

- ShareScript Options
Section 3 Columns — The Basics
Section 4 Columns & Intraday Data
Section 5 Advanced Column Techniques
Section 6 Column and Alarms
Section 7 Indicators — The Basics
Section 8 Advanced Indicator Techniques

Section 9 Chart Studies — The Basics
Section 10  Chart Studies — Structuring Your Script
Section 11  Advanced Chart Study Techniques

If you are an experienced programmer,we recommend you read this guide from
beginning to end. You will also need ti8hareScript Language Referenaghich
describes the available ShareScript objects anctifurs in full.

If you have some programming or scripting experiene, we recommend that you
take a quick look at the tutorials in Sections 3 1dirst to see if you have the necessary
understanding to modify existing scripts or crese ones. If so, read the whole guide;
if not, we refer you to the Further Reading secbeiow.

If you have no programming experienceit is beyond the scope of this guide to teach
you. However, you may use the ShareScript colunivisfiiteria, alarms, indicators,
studies and tools created by other users. You raag friends capable of creating them
or you could ask other members, via the DiscusBmmm on the ShareScript website
(www.ShareScript.co.uk ), if they have already created what you are logKior.

To learn how to import and add these scripts tor ympy of ShareScope, please read
the “Using ShareScript” section at the beginninghas guide.

Further Reading

ShareScript is based on the JavaScript programiainguage. TheShareScript Language
Referencas a comprehensive description of all the ShalipSextensions to JavaScript, and is
available on the ShareScript website, along wiih tilser guide.

The JavaScript language itself is not large, buit doverage is beyond the scope of this
introduction. “JavaScript, The Definitive Guide” IBavid Flanagan from O’Reilly Press is in
its 5" Edition and provides a complete introduction agfenence.



Part | of “JavaScript, The Definitive Guide” proesl an introduction to the core language and
Part 1l is a reference to the built in functionsdaobjects (such as Date and Maths functions).
These parts of the book are essential documentiiioanyone wanting to get the most out of
the language. Parts Il and IV are an introductiod eeference for JavaScript as embedded
within web-browsers, and are not relevant to ShaipS This document and thghareScript
Language Referenahould be considered replacements for these qitte book.

Finally, note that ShareScript is based on verdidh of the JavaScript language. A small
number of functions (which are often useful wherrkireg with arrays) were added in 1.6, and
are not described in “JavaScript, The Definitived&{ (which covers version 1.5). Information
about these additional functions can be found at:

http://developer.mozilla.org/en/New_in_JavaScript_1 .6
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Section 1 What is ShareScript?

ShareScript is the programming language built Bb@reScope. Using ShareScript will allow
you to do analysis on ShareScope’s data beyond dhlabdy available in ShareScope.
ShareScript enables you to:

Create new columns
Use scripts as data mining criteria, alarms antherdetails screen
Create new graph indicators

Chart studies give you incredible flexibility tostamise charts — you can create custom
bar colouring schemes, draw lines, text and symbolghe chart, or even write scripts
that react to the user clicking or zooming in oa thart

Perform one-off operations using ShareScript téalg. export data in a custom format)

Try out ideas in a ShareScript console

However, ShareScript is not just a facility for $kaable to program. We hope and expect users
to share the scripts they create. You can verylgisgnd or receive ShareScripts by email and
use them in ShareScope.

You can access documentation, free scripts anceies uscussion forum on the ShareScript
website www.ShareScript.co.uk ).

ShareScript is based on the JavaStriatripting language, version 1.6. JavaScript is an
interpreted programming language, with similarite</C++, Java and Perl.

! More correctly, ShareScript is an extension of EXSdript for use within ShareScope. Similarly,
JavaScript is an extension of ECMAScript for usthimiweb-browsers. However, ECMAScript is not the
nicest of names and most authors refer to thelaoguage as JavaScript. We will follow this convemt
here.



Section 2 Using ShareScript

Before you start scripting, you need to understdrmv to access ShareScript within
ShareScope. In this section, you'll load and mod#ynple scripts just to become familiar with
the interface. This section is divided into subtises for columns and data-mining criteria,
indicators, studies and tools. We recommend yokwuough each one.

Adding a ShareScript Column

Start up ShareScope and make a List screen the agthdow. You add a ShareScript column
to a list table in the same way you would add atineiotype of column — by right-clicking on
the column headings at the top of the list to bripghe menu of available column types. Select
the menu iterAdd ShareScript Column...

You should now see th&edd ShareScript Column dialog box. This dialog shows you all the
available ShareScript columns that can be add#uetdist screen, and allows you to edit them
or create new column scripts. You can see that ave lincluded some examples and you can
download more examples from the ShareScript wehbsitey the link within this dialog box.

A ShareScript file is simply a text file with a .ss extension on the file name.
ShareScope lists all the ShareScript column files in your ShareScripts Column
folder (by default, this will be c:\ShareScope\ShareScript\Columns ). Add any
column scripts downloaded from the ShareScript Library, or received by email, to
this folder.

You can create subdirectories inside this folder to organise your scripts. These will
appear as folders in the Add ShareScript Column dialog box.

We will now create a new column script by clickitige New Script button. ShareScope will
ask you for a file name for the new column. Typeatdrial” as the name of the file. ShareScope
will automatically add the “.ss” extension to tlile hame if you don't type this yourself.

When you specify the name of the new file, you etso choose to include or exclude the
comments in the template script file. Leave thisaypticked for now.

When you hit theOK button you will notice that ShareScope has createti opened this file
for you, and that there is already a lot of textide the file (shown below). When you create a
new script, ShareScope automatically creates @ futictioning script, which simply displays



//[@Name:Example
/l@Description:Example column
/l@Returns:Number
/l@Width:60

/* The name of the column will be the filename of t
or a name specified if there is a @Name directiv
top of the file.

You can also put a @Description directive to pro
What your ShareScript column does. This is shown
they add the column.

Finally, you can put a @Width directive to tell
the column should be (in pixels).

However, all these directives are optional.
=)

/* The init() function is called once.
It's a place where you can do any preparation re
*/

function init()

{
}

/* The getVal() function is called to get the value
share. The share is passed to the function as it

Whatever the function returns will be the value

the latest closing price in the column. It alsoeyetes a lot of comments in the script, to help
you get started.

he file (the default)
e in a comment at the

vide a description of
to the user when

ShareScope how wide

quired

of the column for a
s only parameter.

of the column.

This can be either a number (the default), or te xt.

To tell ShareScope what the return type is, put a @Returns directive

in a comment at the top of the file.
*

function getVal(share)

return share.getClose();

}

At the top of the text file are four directive filsl that enable you to specify the name of the
column, a description of the column, the columnetyfext or number), and the width of the
column in pixels. These fields are not mandatoriyrimtice that ShareScope uses the column
name and description, along with the filename,ha Add ShareScript Column dialog. If
unassigned, the column type will default to “nuniber

The rest of the file includes two functionsirit() and getVal() — plus comments for your
guidance. The comment lines begin with /* and ertd W.

The getVal() function is always required becausar&&cope will call this function when it
needs to get a value for the column for a giverreshghe init() function is optional — called
only once (and before any calls to getVval), it iseful for performing any preparatory
operations.

For now, let’s just use the basic script that SBeope has created for us. It simply displays the
latest close price for each instrument in the Esdit the title of the column by changing the
Name directive (in the first line of the file) frofExample” to “Close Price”. The line should
now look like this:

//[@Name:Close Price



To add this new column, save the file in your tedtitor and return to thadd ShareScript
Column dialog. Click on thérefresh button and details of your new script will be adde the
list in the dialog.

Double-click on the file or click o@K to close the dialog and display the new column.

In the event that your script returns the wrongugabr fails, the ShareScript Console will be
displayed with details of the error. The error naggsmay tell you in which line of code the
error occurs. The column heading will also dis@ayed cross.

An incorrect or invalid script will need editinget’s see how to do this.

If you have closed your text editor, you can opkea script again by right-clicking in the
column heading and selectirfigglit column to display theEdit ShareScript Column dialog.
Click on theEdit Script button to open the file in your text editor. Charibe return statement
to:

return share.getVolume();

and change the Name directive from “Close Price"folume”. This will return the volume of
shares traded for each instrument.

Now save the file again and return to tRdit ShareScript Column dialog. Click on the
Refreshbutton to display the changes. Click ©K to re-test the script.

The Organise button in the dialog gives you access to the Swaipt directory where your
scripts are stored enabling you to create foldams/e, copy and delete scripts.

Click on the blue hyperlink provided in the dialtlgopen the ShareScript website and access
documentation, free scripts and a dedicated usenfoYou can exchange scripts with other
ShareScope users by email or download them fronSHaeScript website. Simply save new
scripts to your ShareScript columns folder (notd fou can easily open this folder by clicking
on theOrganise button in theAdd/Edit ShareScript Column dialog).

Any ShareScript column that returns a numeric vataa also be used as a Data Mining
criterion. We'll look at how to do this later onfthis section.

You can speed up the development process by leggungtext editor open so you can easily
make changes to the script. When you want to test ghanges, simply save the file in your
editor, right-click on the column heading and seRefresh Script This will cause ShareScope
to reload your edited script avoiding the needetiminn to theAdd/Edit ShareScript Column
dialog each time you want to test a change to goript.

We've now seen how to use tAdd/Edit ShareScript Column dialog to create and make very
simple modifications to ShareScript columns. If yonly plan to use ShareScript columns
created by other people, you should now know endagio this effectively. However, if you
want to create your own columns that make full os&hareScript, you should go on to read
Sections 3 — 5which provide a full ShareScript column tutorial.



Adding a ShareScript Data Mining Criterion
Any ShareScript column that returns a numeric valarebe used as a Data Mining criterion.

In the Data Mining screen, click on thedd Criterion button to display the Data Mining
wizard. SelecBhareScript from the list and then on the next page clickSabect ShareScript
file.

If you are not using the Data Mining Wizard, sel8bareScript from the drop-down menu on
the Add Criterion dialog.

The ShareScript Criterion dialog will be displayed which will list any exisg scripts that
may be used as criteria. Remember that Data Micémgonly use scripts that return a numeric
value, therefore any scripts that return a striflgnet be displayed.

To use an existing ShareScript, select the file tied clickOK. You will be returned to the
Data Mining Wizard.

To edit an existing script, select the file andntisck onEdit Script. The file will be opened in
your default text editor. Make your changes, sawe file and then clickOK on the Add
ShareScript Criterion dialog. You will be returnedhe Data Mining Wizard.

To create a new criterion, click &few Script. You will be asked to enter a filename before the
template is opened in your default text editor.

When you specify the name of the new file, you e#so choose to include or exclude the
comments in the template script file. Leave thisapticked for now.

Create the new script and save the file. Returthéodialog and click oiRefresh This will
display your new criterion in the list. Select idaclick OK to return to the Data Mining
Wizard.

Once you have added the new criterion to your Datang filter, you can edit the criterion by
right-clicking on it and selectingdit this criterion .

Adding a ShareScript Item to Details

Any ShareScript column can also be used on thelslstaeen.

On a Details screen, right click on a list box aetectAdd List Box item > Add ShareScript
Item... You can then select any of your ShareScript colutortse displayed in as an item on
the details screen.



You can also edit the item or choose a differenpsby double clicking on the ShareScript
item in the list box.

Adding a ShareScript Alarm

ShareScript columns can also be used as alarmaddca ShareScript column as an alarm,
choose eitheBet an end-of-day alarmor Set an intraday alarm from the ShareScopeEdit
menu, then select ShareScript as the type of dtathe alarm wizard.

It doesn’t matter whether you choose to add an end-of-day or intraday alarm —
ShareScope will correctly determine the actual type of alarm from the script itself.

Depending on the script, ShareScope may ask ysetttriggering thresholds for the alarm, as
illustrated below. The alarm will trigger if the meric result of the script for a particular share
crosses these thresholds.

If a script returns text, rather than a number thea will not be asked to supply thresholds.
ShareScope will generate an alert if the scriptrret any non-empty string, and the string will
be displayed on the alert.

Alarms may be re-checked after an end of day databpdate, periodically, or whenever new
intraday data arrives for a share. The illustraibnve shows a script with a checking frequency
of every 15 seconds. A directive in the script #jesc how often the alarm should be re-

checked.

If an alarm script takes a long time to calculate, or an alarm is being checked for a
large number of shares, ShareScope may not be able to test it as frequently as the
script author has requested. In this case, the actual frequency of checking may be
lower than that shown on the Alarm wizard.

Section 60f this guide provides an in-depth introductiorptogramming ShareScript Alarms.



Adding a ShareScript Indicator

You canoverlay ShareScript indicators on the main graph, as youldva moving average, or
add thenmbeneaththe main graph, as you would a MACD indicatoréaample. You can create
custom indicators using both historical OHLC datal éntraday data (the principals are the
same in both cases).

To overlay a ShareScript indicator on the main lyraelectShareScript Indicators... from
the Other Main Graph Features sub-menu on the Graph context menu.

To display a ShareScript indicator beneath the hlgraelect theShareScript Indicator...
option from theAdd Indicator sub-menu menu on the Graph context menu.

For now, selecShareScript indicator from theAdd indicator sub-menu, and you should see
the following dialog:

From this dialog you can add or edit an existingr8Bcript indicator or you can create a new
indicator. You can see that we have included soramples and you can download more
examples from the ShareScript website using thewiithin this dialog box.

A ShareScript file is simply a text file with a .ss extension on the file name.
ShareScope lists all the ShareScript indicator files in your ShareScript Indicators
folder (by default, this will be c:\ShareScope\ShareScript\Indicators ). Add any
indicator scripts downloaded from the ShareScript Library, or received by email, to
this folder.

You can create subdirectories inside this folder to organise your scripts. These will
appear as folders in the ShareScript Indicator dialog box.

To create a new indicator, click on tNew Script button. You will be asked to enter a filename
before a template is opened using your defaulteeitor. Type “Tutorial” as the name of the
file. ShareScope will automatically add the “.sgtemsion to the file name if you don't type this
yourself.

When you specify the name of the new file, you e#so choose to include or exclude the
comments in the template script file. Leave thisapticked for now.

When you hit théK button you will notice that ShareScope has createHopened a template
ShareScript file, shown below, inside your text@diShareScope automatically creates a fully
functioning indicator script, ready for you to s$tamodifying. If you don’t make any changes,
the indicator will always have a value of 0.



//[@Name:Example
/l@Description:Example

/* The title of the indicator will be "ShareScript
default) or the name specified if there is a @Na
comment at the top of the file.

You can also use the setTitle() function to chan
title dynamically from the code.

You can also put a @Description directive to pro
of what your ShareScript indicator does. This is
when they add the indicator.

*/

/* The init() function is called once.
It's a place where you can do any preparation re
*

function init()

{
}

/* The getGraph() function is called each time the
be calculated. The current share is passed as th

The second parameter is an array of PriceData re
Date), corresponding to the bars on the main cha

Indicator" (the
me directive in a

ge the indicator's

vide a description
shown to the user

quired

indicator needs to
e first parameter.

cords (OHLCV &
rt.

The getGraph() function should either return -

(i) A single array of values, with the same len
PriceData records.

(ii) An array of arrays as in (i) when you wish to return more than
one data series to be plotted on the indica tor.

gth as the array of

*/

function getGraph(share, data)

{
var output = new Array();
for (var i=0; i<data.length; i++)
output[i] = 0;
return output;
}

At the top of the text file are two directive fisldhat enable you to specify the name of the
indicator and a description. These fields are nahdatory but notice that ShareScope uses
them, along with the filename, in tdareScript Indicator dialog.

The rest of the file includes two functiongnit() andgetGraph() — plus comments for your
guidance. The comment lines begin with /* and eitd W.

The getGraph() function is required for all indwet because ShareScope will call this function
when it needs the indicator values for a shanetltrns an array of data, one value for each bar
on the graph. The init() function is optional —ledlonly once, it is useful for performing any
preparatory operations.

For now, let's just rename this example script bgriging the Name directive (line 1) from
“Example” to “Tutorial”. Now save and close theefito return to the ShareScript Indicator
dialog. Click onRefreshto display your new script.



To add your new indicator to the graph, doublekcba the file or click onrOK to close the
dialog and display the new indicator. You should senew indicator below the price graph,
which is simply a flat line.

Let’'s see how to modify this basic script to matkeéd something more interesting.

First, right-click on your new indicator and sel&ait Indicator from the menu. On the sub-
menu you should see “Tutorial”, which is the indizawe just added. Click this to get back to
the ShareScript Indicator dialog. Our tutorial indicator will already be seted.

Click on theEdit Script button to open the file in your text editor, so & make a change to
the script. Change the line where it saysput[i] = 0; to:

output[i] = datali].close;

Save the modified file, then click @K to make ShareScope reload the script. You shamd n
see an indicator that displays a closing priceohystor the share — a bit more interesting than a
flat line, but still not very useful! We'll see senreal examples of what you can do with
ShareScript later in this document.

It may be that your script returns the wrong valoedails, generating an error that will be
displayed in the ShareScript Console. The errorsages may tell you in which line of code the
error occurs.

To speed up your development, it is often easidéedge your text editor open. When you want
to try out your changes, you should save the fien select th&kefresh Script command,
which is available at the bottom of the short cght@enu obtained by right-clicking on the
indicator name (at the top left of the indicatokho

You can also more directly access 8tereScript Indicator dialog by selectingdit from this
short context menu, or even more quickly, by singmuble-clicking on the indicator name.

Before we move on, lets look at some of the otlptioas on theShareScript Indicator dialog
(right click on the indicator and selégtlit again from the menu to get back to the dialog).

If you are adding an indicatteneaththe graph, you will see a number of options atatbitom

of the dialog. You can create a new window foritidicator beneath the graph; you can replace
an existing window; or you can add it to any of fbar indicator windows that may already
have been added to the graph. By default, ShareSailp create a new window when you
create a new script, and replace the window whenegtit.

Use theData sourcebutton to select the period length for your inthica— daily, weekly or
graph time period (which means it will use whatetiere period is being used by the main
graph). This option is not available for intradayicators — these always use the graph bar
period length (e.g. 5 min bars).

The Organise button in the dialog gives you access to the Swipt directory where your
scripts are stored enabling you to create foldams/e, copy and delete scripts.

Click on the blue hyperlink provided in the dialtggo to the ShareScript website and access
documentation, free scripts and a dedicated usemfoYou can exchange scripts with other
ShareScope users by email or download them fronSHageScript website. Simply save new
scripts to your ShareScript Indicators folder (nttat you can easily open this folder by
clicking on theOrganise button in theShareScript Indicator dialog).

If you want to create your own indicators that makeuse of ShareScript, you should go on to
readSections 7 & 8 which provide a full ShareScript indicator tutdri



Adding a ShareScript Chart Study

ShareScript chart studies are the most powerfulflantble members of the ShareScript family.
To see why, lets review the roles of the ShareSadd-ons we have already seen:

ShareScript columns return a single value for edicdre. This value may be text, or it
may be a number, in which case the script cantssgsed as a Data Mining criterion.

ShareScript indicators return one or more datasdor each share. Each data series
will be displayed along-side or (more normally)gim analytic window beneath the price
chart. The plot-style of each data series can paraeely controlled (e.g. a series can be
shown as a line or histogram).

In contrast, chart studies allow you to add newuiess to a chart, almost without limit. You can
draw lines, shapes and text anywhere on the cliaur script can also react when a user clicks
on the chart (e.g. on a specific bar), or zoom¥@u can also add buttons to the chart, and your
script can react when a user clicks on the buttons

Studies can be used on both historical and intratiayts, and the basics are the same in both
cases. Let’s now look at how we go about usingaréScript study.

To add a ShareScript study to a chart, seBfareScript Studies...from the Other Main
Graph Featuressub-menu on the Graph context menu.

When you do this, you will see tighareScript Study Managerdialog box (left-hand side
image below). This dialog shows you any existingdss that have been applied to the chart
setting, and allows you to edit or remove them.atld a new study, click on thedd button,
and you should see the now familiar script selegdimlog box (right-hand side image below).

To use an existing study, simply select the onewant from the list and click the OK button
(or just double-click on it from the list).

ShareScope lists all the ShareScript study files in your ShareScript Studies folder
(by default, this will be c:\ShareScope\ShareScript\Studies ). Add any study
scripts downloaded from the ShareScript Library, or received by email, to this
folder.

You can create subdirectories inside this folder to organise your scripts. These will
appear as folders in the ShareScript Study dialog box.




As we did with columns and indicators, we’ll nowiglddy show you how to create a new
ShareScript study, then we’ll take a look at théams available once a study has been added to
a chart. If your main interest is using other petpktudies, you may wish to skip ahead to
“Working with chart studies”.

To create a new chart study, click on tdew Script button. You will be asked to enter a
filename before a template is opened using yousudefext editor. Type “Tutorial” as the name
of the file. Leave the option to include commeitked, and clickOK.

Your new script should now be created and openeggun text editor — you'll notice that the
template script is a lot longer than ones supgdlecolumns and indicators. Don’t be scared —
we’re only going to make a small change at the muapand there is a full tutorial to introduce
you to writing your own studies in section 9.

The template script is shown below, with (as ustr@)comment lines on a darker background.

//[@Name:Example
/l@Description:Example

/* The name of the study will be the filename of th
or a name specified if there is a @Name directiv
top of the file.

You can also put a @Description directive to pro
what your ShareScript study does. This is shown
they add the study.

*/

/* The init() function is called once.
It's a place where you can do any preparation re
*
function init()
{
}

/* The onNewChart() function is called whenever a n
The bars][] property gives access to the array of

*/

function onNewChart()

{

}

/* The onBarClose() function is called for each com
chart. It is called in time order, from oldest t
The bar & barindex properties allow you to refer
*
function onBarClose()
{
}

/* The onNewBarUpdate() function is called to tell
the newest (incomplete) bar at the right hand si
It is called when a new bar is created or when t
It will be followed by onBarClose() when the bar
The bar & barindex properties allow you to refer

*/

function onNewBarUpdate()

{

}

/* If the study has input focus, then onMouseClick(
the event of a mouse click in a frame. The frame
are passed as parameters. If the user clicked on
bar & barIndex properties allow you to reference

Return true if you process the click - then Shar
Return false if you didn't - ShareScope will pro

e file (the default)
e in a comment at the

vide a description of
to the user when

quired

ew chart is drawn.
chart bars.

plete bar added to the
0 newest bar.
ence the bar.

you about changes to
de of the chart.

hat bar changes.
completes.

ence the bar.

) will be called in
and point clicked
bar, then the

the bar.

eScope will ignore it.
cess it as normal.



=]
function onMouseClick(frame, date, value)

{
}

/* The onZoom() function is called when the user zo oms the chart, changing
the data displayed. You can call getMin/MaxVisib leBarlndex() to get
the bounds of the visibile bars.

*

function onZoom()

{

}
Unlike columns and indicators, where you only h&@viinctions to put your code in, studies
have several. But for now, we'll just make a snaddition to one of them — onBarClose()
which is called once for every bar on the chart.

First, let's rename this example script by chandimgName directive (line 1) from “Example”
to “Tutorial”.

/l@Name:Tutorial
Next, add a single line of code to the onBarClo&a{tion, so it looks like this:

function onBarClose()

bar.colour = Colour.Green;

}

Now save the file (but leave the text editor opanrfow). Return to ShareScope, and click on
Refresh in the Add ShareScript Study dialog to update the list to display the new ndare
your script. Now click orOK to close the dialog and add your study to thetchar

You should now see the price line (or bars) of ychart turn green, and a small box labelled
“Tutorial” will appear at the top left of your char

These boxes show the names of any studies addedhart, and also provide you with a means
to interact with the study — we’ll learn more abthis below. You can also right-click on the
box to bring up a context menu.

Lets make a small change to the script, and usedhtext menu to see our changes. Switch
back to your text editor, and change the line wdeddso the bars are shown in a different
colour (e.g. try Colour.Red or Colour.Blue). Wharvuiwe made the change, save the file, then
bring up the study context menu and sel&#ftesh Study'.

You should now see the price line on your charngeao the new colour.

If you forgot to leave the script open in your texditor, it's easy to get to the script for a study
using the context menu. Just seleEdit Study”, and you will see the&hareScript Study
dialog box with the file already selected. Clicle #dit Script button to open the script in your
editor.

Working With Chart Studies

Indicators are fairly passive. Once you've addeglrthto a chart (perhaps specifying some
parameters when you did so), they simply calcudaie display their data for the current share.
Studies can behave this way too — but they can dsa lot more, updating or changing the



display when you click on the chart, or click orttbos. In this section, we’ll see how to use
studies that do more than passively display data.

First, lets add a couple of the supplied exampliptscto a historical chart. Bring up the chart
context menu, and seledther main graph features > ShareScript Studies...

Click Add, then select “My Bar Colours”. Then repdhis procedure, this time adding
“Fibonacci Retracement”.

You should now have two boxes (or “panels”) attitye left of your chart. You will notice that
the Fibonacci panel has a little [+] icon. Clicksthio open up the panel so it looks like the
screen below:

Study panels provide some basic commands forwaliest, available through a context menu. If
you right-click on a panel, you can easiidit or Delete an existing study. If you are
developing a study, you can also quickly reloadgtspt after you have made changes, using
theRefreshcommand. You can ald€edit by double clicking on a study.

Study panels also provide a convenient place fgptscto place any controls that allow the user
to interact with the study. Notice that the Fibaia&tudy has added two buttons to the panel.
You can easily hide these controls by clicking o [t] button.

Click on the “Create New” button on the Fibonacanel, and you will see that it updates the
panel to give you some information — in this casking you to click on a starting bar. Click on
a chart bar, and you should see a green triangldigiting the bar. The info text also changes
to ask you to click on an end bar. Try this nowhew you've selected the 2 bars, the study will
draw the Fibonacci retracement lines on the changuthese price levels.

Note that mouse clicks on the chart are only setie study with input “focus”. You can give a

study focus simply by clicking on its panel. Notibew the border of the panel changes to
indicate the study with input focus. You can remfa@us from a study by pressing the “ESC”

key on the keyboard.

Finally, to remove the studies from your chart, @ynright click on them and sele&ielete
Study.

You now know the basics of working with studiesyour charts.



Using a ShareScript Tool

ShareScript “Tools” are stand-alone scripts thafgom one-off actions. You might use them
for example to export data in a custom format fee by another program, or to show a dialog
box listing all your portfolios, allowing one to elected and analysed.

To use or create a ShareScript tool sel¢ést ShareScript Tools...from ShareScope'$ool
menu.

You will then see the standard script selectoradjalou have seen earlier. From this dialog you
can use or edit an existing ShareScript tool orgarucreate a new tool.

ShareScope lists all the ShareScript tool files in your ShareScript Tools folder (by
default, this will be c:\ShareScope\ShareScript\Tools ). Add any tool scripts
downloaded from the ShareScript Library, or received by email, to this folder.

You can create subdirectories inside this folder to organise your scripts. These will
appear as folders in the ShareScript Tool dialog box.

To use an existing tool, simply select the one y@nt from the list and click OK (or just
double-click it in the list).

To create a new tool, click on tiNew Script button. You will be asked to enter a filename
before a template is opened using your defaulteeiibr. Type “Tutorial” as the name of the
file. ShareScope will automatically add the “.sgtemsion to the file name if you don't type this
yourself.

//[@Name:Example
/l@Description:Example tool

/* The @Name and @Description directives provide a description of what
your tool does. They are shown to the user when they select a tool
to use.

*/

/* The main() function is called when the user sele cts the tool.

*

function main()

{
}

In comparison to columns, indicators and studies|stare very simple. ShareScope simply
calls the main() function when a user selects dw. tFor now we can try something very
simple, and simply make the tutorial tool print therent date and time to the console window.

Madify your main() function by adding a single lit@the script in your text editor, so it looks
like the following:

function main()

print(Date());

Save the file, then click OK to try it out — youosiid see the current date and time printed to the
ShareScript console window.



Using the ShareScript Console

The ShareScript Console is a window that enablesgadest expressions and scripts or perform
one-off analyses. To display the console, clicktba View menu and selecBhareScript
Console

To enter expressions, type them into the text inmx at the bottom of the window. Press
Enter (or the Return key on your keyboard) to execute. Your input angl eesult will be
displayed in the top part of the window.

If you want to repeat or modify an expression alyeantered, press the up arrow (cursor) key in
the text input field to display the last expressentered (this allows you to correct mistakes
without retyping the whole line). You can use btitt up and down cursor keys to review your
entire command history. This history is retaine@reiyf you close the window (but not when
ShareScope is closed).

You can paste single or multi-line scripts (e.goanplete function) into the text input field and
you can even run a ShareScript file by typing tleenmand:load("filename") where
filename is the actual name (including full directory) bétfile to be processed.

If your input is not a complete ShareScript exgmssée.g. if you typel+ rather thari+2), the
input field changes colour to yellow, prompting yiouenter a complete expression.

You can also copy from the output area at the fadhe@window to keep a record of your work.
Select lines of text using the mouse, or press&Atid select data currently in the buffer. To
copy the selected data to the clipboard, pressCtflo paste one or more ShareScript functions
into the console, select Ctrl-V.

We'll return to, and use, the console in the nextisn.

ShareScript Options

The ShareScript tab of the ShareScopgptions dialog (select Options from thBools menu)
contains various ShareScript options.

The optionPrompt me if scripts run for a long time without terminating allows you to
prevent ShareScope bringing up a warning dialg@ifr ShareScript code runs for a long time
without terminating. If you know that the analygsu are performing will take a long time, you
may wish to disable this option so that ShareSedpeaot interrupt the analysis.

Whether or not this option is enabled, you can always press the Break key on the
keyboard (usually found on the top right of the keyboard) to interrupt a script. If the
script is a column or an indicator, then it will remain disabled until you edit or
refresh it.




Most users, however, will wish to leave this optemabled. Doing so means that ShareScope
will monitor all the scripts you run and prompt yafier a few seconds if it thinks a script has
been running for too long.

You can use th&ext Editor option to change the text editor program that &&eope will use
when you create or edit a ShareScript file. By diéf&hareScope uses the Windows Notepad
program, which is adequate, but less than idegbufhave a favourite text editor, select it here.

The Native code libraries (DLLs) section allows you to see which scripts are cuiyetlowed

to access external native code. The listed sceigsmake calls to functions in system or user
code libraries (DLL files) — this greatly extendh& ppower of ShareScript, but is also potentially
dangerous, since a badly written or malicious $cmpght delete or modify files on your
computer.

By default, scripts are not allowed to access DUE& script wants to access code in a DLL,
then you will be prompted for permission the fitishe you use the script. If you give your

permission then the script will be added to thedtsove, and it will not need to ask permission
from you again.

Only allow scripts to access native code libraries (DLLs) if they come from an
author or a source that you trust.

For more information, see the “NativeLibrary” enitmythe ShareScript Language Reference



Section 3 Columns — The Basics

This tutorial will show you how to develop your owield column. A company’s yield is
defined as the total dividend paid over the yeariddd by the price of the share (then
multiplied by 100 to make a percentage).

ShareScope already has a number of yield columiftsmgunder theAdd General Column
sub-menu), but if we create our own using ShareSgrou will learn how to use the
language, and it will also allow us to calculatelgiexactly how we want to.

Experimenting at the Console

Although we are going to add a column, it will beetful to first do some experiments at the
ShareScript console, since the console allows gotypge ShareScript commands and get
immediate feedback.

So, let's get started. First, open the ShareScoptole by selectin§hareScript Console
from the View menu.

Note that the console window always stays on tofhefother ShareScope windows, so you
can use the rest of ShareScope, while leaving tlsate window in view. If you have
multiple monitors, you may wish to drag it to argthmonitor. You can also resize the
window by dragging the bottom right corner. For ngust make sure it is about a quarter of
the size of the ShareScope window, so we haveypténmbom.

The console window has an input box at the bottdmre you type ShareScript commands,
and an output box (the larger, black area) at dipe Wwhere you can see the results of the
commands you type.

Let’s try this out now, so you can get a feel fomhthe console works. Click on the input box
with your mouse so you can see the text cursohifigs Now type:

1+2

and either click the enter button, or hit the Eiky on your keyboard. You should now see:

>1+2
3

Notice how the output window shows you a copy o&twou typed (with a > symbol in front
of it), followed by the result after ShareScripshevaluated what you typed.

Working with Share Data

Now back to the yield calculation. We know that weed two pieces of information to
calculate the yield — the price of the share, drel tbtal dividend for the year. A glance
through theShareScript Language Referersi®ows that there are a number of functions that
will give us a price for a share e.g. getClosaty that dividend figures can be obtained using
the getResult() function.

Both of these functions are methods of a Sharectbj¢hat is a Share object, and how do we
make one at the console?

A Share object is the way we represent a ShareSnefgament in ShareScript. If we want to
access any of the data from ShareScope’s databaaephrticular share (company), we need
a Share object corresponding to that share. Wegeha Share object by using the getShare()
function.

Type the following into the console:
var x = getShare("LSE:LLOY");



The getShare() function asks ShareScript to makehare object corresponding to the
ShareScope instrument with EPIC code LLOY on thé& lekchange. This is the primary
share for the bank “Lloyds TSB PIc”. It then putattShare object in a variable called “x”".

Try typingXx into the console, and we can see what ShareSaygtit is — we should see:

>X
[object Share]

Now that we have the Share object, we can call ainiis methods to extract information
about it from the database. Let's use getClosegetdhe latest closing price:

x.getClose()

You should see the latest price ShareScope hdddgds (in pence). Lets do that again, but
store the result in a variable (try pressing thesa@uup key, then editing the line):

var price = x.getClose();
Typeprice to check that you get the same value.

Now let's get the dividend for the year. The get€} method needs two parameters: The
first specifies the year, with 0 meaning the mestent year for which year end results are
available. The second parameter tells ShareSctipt type of result you want. Have a look
in theShareScript Language Referengader “Result” to see the range you have available
you. We can now type the following:

var div = x.getResult(0, Result.Dividend);

And we should have the total dividend for LloydsBrsSlast financial year (typdiv into the
console to see its value).

Now that we have both the price and dividend figuse need, lets calculate the yield:
div/price * 100

You should now see a figure giving the historicald for Lloyds TSB Plc. At the time of
writing, this is around 6%. Check the figure we dawalculated against the figure
ShareScope’s built-in column provides: the coluran domparison is “Yield - Historical”.

You should find that the figure for Lloyds matcliee value we’ve just calculated ourselves.

Now that we've seen the basic procedure for calitgayield using ShareScript, let’s put this
in a column, as originally planned.

Creating a Column

Right-click in a column heading and seléctd ShareScript Column. Click on New Script
in the dialog. Give the file a name (e.g. “yieldanal”) and change the Name directive as
well. Replace the body of the getVal() functiontwiihe following ShareScript:

function getVal(share)

{
var price = share.getClose();
var div = share.getResult(0, Result.Dividend);
return div / price * 100;

}

Notice that this time, we didn't need to use theSgare() function — ShareScope
automatically passes a Share object to the get¥ai@tion when it needs to get the column
value for a particular instrument. This Share objecstored in the variable named after the
function name (in this case “share”).

Also notice that there is a “return” statement iant of the yield calculation — this tells
ShareScript that we wish the calculated yield téheevalue shown by the column.

Save the file (but leave the editor open), retwnShareScope, and click Ok to add the
column.



Hopefully, you should now have a ShareScript coluwmwich is showing the historical yield
for the shares in your list. But rather than usStmreScope’s built-in column, we've created
this ourselves.

You may wish to edit the name and description dives at the top of the ShareScript file, to
say what your new script does (so it doesn’t jagt“E€xample”). When you make changes to
the script, you can easily get ShareScope to retbadchanges by right-clicking on the
column and selectinBefresh Script

Note: you can control the number of decimal platisplayed by right-clicking in the column
heading and selectingumeric display from the context menu.

Undefined Values

What happens when ShareScope doesn't have a divifigure for a share? We haven't
explicitly dealt with this case in the script wevhawritten.

In this case, our call to the share’s getResulghod (shown below) will return the special
JavaScript value afndefined

var div = share.getResult(0, Result.Dividend);
The undefined value means ShareScope does not have the valile database. It is

distinct from a zero value, which means that thalslse contains the value, and the value is
Zero.

If the value of the variable div is undefined, whappens when we try to calculate the yield
and return it to ShareScope?

return div / price * 100;
To see what happens, you can try this out at thesale, by usingundefined in an
expression:

>undefined / 2
NaN

We now get another strange value, this tine, which stands for “Not a Number”.
JavaScript produces this value when an expressionat be calculated.

Fortunately, when a ShareScript column returnseeitiaN (or undefined ), this is
interpreted as meaning the column has no value StradeScope will simply show a blank
entry for the share in question.

So even though we have not explicitly handled daise, ShareScope behaves appropriately,
showing us vyield values when they can be calcujated empty cells when they cannot.
Invalid values are also distinct from O values whtencolumn is sorted.

Often we will want to explicitly tell ShareScopeathwe can’t calculate a column for a
particular share, and we can do that by using:

return undefined;
Or even simply:

return;
You can test whether a variable is undefined bggisi

if (div == undefined)

return;

It is good practice to explicitly deal with errasrdditions like the above, even though we have
seen it is not necessary in this particular caspraoving the yield script to include checks
that we have a valid closing price and dividendifegis left as an exercise for the reader.



Column Objects and the init() Function

So far, we've just added code to the getVal() fiomstwhich returns a value of the column
for each share when requested. What about the foi€tion that is also created when you
make a new ShareScript column?

The init() function is calledonly once before ShareScope requests any values through
getVal(). Its purpose is to allow you to do anygamation you need to do, before calculating
column values. An example might be extracting soata from the database, processing it in
some way, then storing it in a variable that you &ecess later in the getVal() function.

init() is not called after a database update. This might beyammpdon some cases, if your
preparation uses the latest prices in the databés#.see how to remedy this now.

The following example shows you how to use the()infitinction, how to store data in
variables that you later access in getVal(), and tmget init() to be called after a database
update. Let’s look at the code first, then we’kk $@w it works:

/l@Name:Update example
/l@Description:Reports to the console when the data base changes.

var ftse100, lastDate;
function init()

ftse100 = getShare("UKI:UKX");
lastDate = ftse100.getPrice().dateNum;

}

function getVal(share)

if (ftse100.getPrice().dateNum != lastDate)
{

print("database changed");
init();
}

return;

}

Notice first we've declared two variables (“ftse1@hd “lastDate”) outside of any function.
When you declare variablaaside a function, they exist only during the lifetime tife
function call. By declaring theroutside we make them accessible by any function in the
script. They will exist and have values as long@s column exists.

Any variables and functions you declare actually become properties of a Column
object. The Column object is created when you add the column, and destroyed
when the column is removed. The Column object is used as the environment for
running a script. The init() and getVal() functions you write become methods of
this Column object. ShareScope calls these special methods when it uses your
column.

Our init() function uses getShare() to get the Bludnject that represents the FTSE 100 index.
We store this in a variable (or property) we haakted “ftse100”. It then calls the getPrice()
method of the Share object to get a PriceData bljatesponding to the latest price in the
database.

PriceData objects have several properties that gieemplete record of the day’s trading,
including the opening, high, low and closing pricesthe day, the volume, and the date. In
the example above, we record the date of the |pteest in the “lastDate” variable.

In the getVal() function, we call getPrice() agaand check to see whether the date matches
the one we stored in the init() function. If theeldoesn’t match, we know that the database
has been updated, and we print a message to thelepthen call init() again.



Try adding this column. Don’'t worry that the valuesthe column are all blank — we don't
actually return anything in the example above. Ngwate your database (you may need to
wait until after 6pm to get new prices). Notice htlve message is printed to the console
when the database changes.

What Next?

Hopefully this tutorial has taught you enough sa yman start learning by yourself. Try
looking up the methods and objects we've used &ShareScript Language Reference
Attempting the exercises below should also help gain confidence. If you get stuck, you
should be able to find people willing to help or ®hareScript forum.

The next sections look at some of the more advaStedeScript features you can use with
columns. Section 4 looks at intraday data, and@esétfocuses on the use of dialog boxes for
user-specified parameters to your scripts.

Further Exercises

1. We can easily change this calculation to get tlogepted yield (for the next year) by
changing the year in getResult from 0 to 1. Trg thiit and compare the results to
ShareScope’s built-in projected yield column.

2. Instead of using the latest closing price, you genthe price on the same date as the
company’s year-end. This is a bit harder! Hint —ulloneed to use the
getCloseOnDate function, and call getResult twarge to get the dividend value,
and again to get the year-end date.



Section 4 Columns & Intraday Data

In the previous sections, we've been working witttadfrom ShareScope’s historical price
and fundamentals database. In this section, we#l Bow to access intraday data using
ShareScript.

Share objects provide a range of methods for aicgeeir intraday data, and you can easily
find them in theShareScript Language Referersiece they all have a “I” (for Intraday) after
the get part of the method name. For example, youget the latest mid price for a share
using share.getIMid().

Lets try out an example that simply prints the entmmid price for a share in the column:

//l@Name:Intraday example
//@Description:Show current mid price

function getVal(share)

return share.getIMid();
}

However, if you try this example, you'll notice thahile ShareScope initially displays the

correct mid price for each share, the values arzefr in time, and don’t update when we are
connected to the live data feed. Before we see taosee how to fix that, we need to first

discuss how and when ShareScope re-evaluatesrartolu

Column Evaluation

By default, when ShareScope has calculated the\afla ShareScript column for a share (by
calling your getVal() function), it normallgachesthe result, and will use the cached result
the next time it needs to know the value of theiewl. The cached result is invalidated if the
historical database changes (e.g. when you do ah odnday update), which forces
ShareScope to re-evaluate the column.

This behaviour is ideal when our ShareScript colsiare based only on data in the historical
database, but not so useful when we want to usaday data. Fortunately, ShareScope
provides two further update modes that determinenadur columns get re-evaluated.

Intraday update mode can be used by adding a rrewatide to our script:
/l@Update:Intraday

This tells ShareScope to invalidate the cachedltrdsu a share whenever new data is
received for that share on the intraday feed. Thigd be a new price or a new trade.

Try adding this now to the script above. When yald ¢he column you will see that the
column values change instantaneously wheneverthtdre’s intraday price changes.

Alternatively, you can also tell ShareScope tovahgate columns periodically, for example
every 30 seconds:

/l@Update:Periodic,30

By default, periodic updates will take place everinute, unless you specify a value at the
end of the directive. It is worth noting that pelio updates cannot be more frequent than
every 15 seconds, and that you cannot combinentrelay and periodic updates.

Extending the Example

At present, our example is pretty basic. Let's edté a bit to show the % change from the
previous close in the historical database. Editryoupt to look like the example below:
/l@Name:Intraday example

//@Description:Show Mid% from close
/l@Update:Intraday



function getVal(share)

var prev = share.getClose();
var latest = share.getlClose();
if (latest)
latest = share.getIMid();
return (latest-prev)/prev*100;

}
Notice how we first check to see if we have recgigieclosing price for the share through the
intraday feed using . This method returns undefined if a close priceds(yet)

available, in which case we use the latest midepric
More Intraday Data

You will often want to access more than simply lditest intraday price. Let’s look briefly at
the methods we can use to access the completdagthastory for a share.

If we want to access all of the price data for ay,dawe can use

which will return an array of BidOfferData records
detailing the complete intraday price history fosheare. Each BidOfferData record has bid,
offer and mid prices, as well as the date/timeneffirice change.

Similarly, for trades, we can use to return the complete
intraday trade history for a share. This methodrret an array of TradeData records, which
detail the price, volume, date/time and type oftthde.

If you want OHLCV bars (e.g. to pass to one of 8Baript’'s analytic classes), you can use
to return a set of bars with a specified periogjth. We’'ll look at
this method shortly.

Let's see an example that uses to calculate and display the total
intraday volume in a column:

/l@Name:Intraday Volume
//@Description: Total volume
/l@Update:Intraday

function getVal(share)

var trades = share.getlTradeArray();

var total = 0;

for (var i=0; i<trades.length; i++)
total += trades]i].volume;

return total;

}

There’s a small problem with this script, which iveeed to fix. All intraday methods will
return undefined if there is no intraday data al@dé for the share, and you should always
check for this condition before starting to procibesdata.

Let’s fix the problem mentioned above, and also ifiyotthe script to display only the total
automatic trade volume, by checking the type figldeach trade record before we add it to
the total (for details about the different tradpeycodes, see the TradeType entry in the
ShareScope Language Refergn@aur new script looks like this:

//{@Name:Intraday Volume

/l@Description:Total AT trade volume
/l@Update:Intraday

function getVal(share)

var trades = share.getlTradeArray();
if (Itrades) return;

var total = 0;

for (var i=0; i<trades.length; i++)



if (trades]i].type == TradeType.AT)
total += trades][i].volume;
return total;

}
Intraday Bars

You will often want to access intraday OHLCV bamther than the raw bid/offers values or
trades. As mentioned above, ShareScript provides a method that
returns intraday bars as an array of PriceDatactshj®Ve look at PriceData objects in detail
in Section 7, so you may wish to read that sedtigfiore continuing.

In the example below, we’ll use the method to get intraday 5
minute bars for the current day. We'll also useRi&# analytic class to produce a column that
gives us an intraday RSl value, based on thesatenbars:

//@Name:Intraday RSI

/l@Description:Intraday RSI (5 minute bars)

ll@Width:60
/l@Update:Intraday

function getVal(share)

var bars = share.getIBarArray(0, 5*60);

if (Ibars) return;

var rsi = new RSI(20, RSI.Wilder);

for (var i=0; i<bars.length; i++)
rsi.getNext(barsfi].close);

return rsi.getValue();

}

First, look at the method to get the bars. We [9aas the first parameter, since we want the
latest data (today). The second parameter is théebgth in seconds, and we multiply 5 by
60 to get 5 minute bars. As normal (with intradagtinods), we need to check for the return
value of the method call to make sure intraday @&s available for the requested day and
share.

We then create an RSI analytic (20 period, Wildany pass the closing price of each bar into
the RSI. Finally, we return the latest value of Rt&l.

If you add this column to your list, then add anl Ricator to an intraday chart, you should
be able to compare the two RSI values. If thera difference, it may be because your
intraday chart bars are set up differently — malee she chart period length (on the time tab
of graph design) is set to 5 minutes bars, andtthet start with a full period. Bars should be
derived from mid-prices (source, on the price thgraph design).

Further Exercises

1. The Mid % from close column could be improved ferthafter you update your
historical database at 6pm, the column will show 0% change, since

and will both return today’s close.
Modify the script to use yesterday’s close as tteyipus value in this case. Hint —
you can use and to find out the dates

of the latest historical and intraday data forghare.

2. The Intraday RSI column will not be accurate eamlyhe day, since there will be too
few bars to properly initialise the analytic. Tryodifying the column to use
yesterdays intraday data too. Hint — the array method will join two arrays.



Section 5 Advanced Column Techniques

This tutorial is aimed at users already quite catafde with the language. It follows on from
the previous sections and will show you how to diséogs, persistent storage and directives
to create ShareScript columns that behave justti&éduilt-in ShareScope columns.

Let’s start by looking at one of ShareScope’s bniltolumns to get a feel for what we are
trying to achieve: On a list screen, addrace > Average Volume...column.

Notice how this column prompts the user for thegtanof the period, then adds a column
with the desired setting (with an appropriate columeading). If you now right-click on the
column, and seledEdit column..., notice how the user is prompted for a new vabrettie
length (with the dialog already initialised to thiel value).

We'll use this column as a model for this tutorialit rather than just recreate the volume
column, we’ll add a new feature to ShareScope eliantn that displays the average closing
price of a share over a user-specified period.

We'll start with a simple script that doesn’t usaldg-boxes, and simply lays out the logic for
the calculation. Add a new ShareScript column, dgive name (e.g. “Average Price”), and
edit the template so you have something like this:

ll@Name:Average Price

//@Description:Shows the average price over the las t n trading days
ll@Returns:Number

ll@Width:60

var period = 10;
function init()

}

function getVal(share)

var prices = share.getCloseArray(period);
return MA(period, MA.Simple, prices);

}

This gives us a 10-day simple average of the dippiice, but if you ever need a different
average length, you'd need to modify the line:

var period = 10;

Dialog Boxes

Let's see how we'd use ShareScript dialogs to pitotihe user for the number of days to
average over. We do this using the init() functiwhjch you’ll remember is guaranteed to be
called only once, before any call to . Edit the init() function so it looks like the one
below:

function init()

{

var dlg = new Dialog("Price Average Column", 200, 50);
dig.addGroupBox(5, 2, 120, 35, "Length of price av erage");
dig.addIntEdit("period",-1,-1,-1,-1,"Last","tradin g days",period,2,1000);

dig.addOkButton();
dig.addCancelButton();
if (dlg.show()==Dialog.Cancel)

return false;
period = dlg.getValue("period");
setTitle(period + " day average Close");



This code creates a dialog box, adds some buttwh®ther controls to it, then displays it to
the user. If the user doesn't click cancel, it tlsets the period variable and the column title
based on the user input (for a complete guide irmguhe Dialog class, see tishareScript
Language Referenge

For now, notice that when you add the column, yeeithe dialog prompting you to specify
an average length. Try entering a value, then d&k ShareScope adds a column with the
value you specify, and sets the column title adogtyl.

Now try removing the column and adding it agairt, this time try clicking cancel when your
dialog appears. Notice how ShareScope doesn’t laglccalumn. If you look at the script,
you'll notice the following two lines:

if (dlg.show()==Dialog.Cancel)
return false;

This illustrates a new behaviour of the init() ftion added in ShareScript v1.1 —

If the user adds a column and your script’s init() function returns false,
ShareScope will cancel the add column operation.

However, although we are now closer to having shingtthat works like a real ShareScope
column, we're not quite there yet. To see why,dujtting ShareScope (with your column
present in the list), then starting it up again.

You should see an exception message in the corssglimg something like:
Dialog.show() blocked at line 15 in [the name of yo ur file]

Why has this happened? When ShareScope startétlogded the column, then called the
init() function which then tried to show the dialdgowever,ShareScope does not allow
ShareScript to display dialog boxes when the userogs not expect it— a column can
display a dialog when the user adds the columnytlogn the user edits it, buiot when
ShareScope has just started up.

We need to identify these different situations sove in our init() function, and respond
appropriately. Fortunately, this is straightforwa@hareScope passes the init() function a
parameter which allows the script to identify hdwsi being initialised. Add the following
lines to the init() function to see this in action:

function init(status)

if (status == Adding)
{

var dlg = new Dialog("Price Average Column", 200, 50);
dlg.addGroupBox(5, 2, 120, 35, "Length of price a verage");
dlg.addIntEdit("period”,-1,-1,-1,-1,"Last","tradi ng days",period,2,1000);

dig.addOkButton();

dig.addCancelButton();

if (dlg.show()==Dialog.Cancel)
return false;

period = dlg.getValue("period");

setTitle(period + " day average Close");

We now check the parameter that is passed to it fumction to find out how ShareScope
is initialising our column. The possible values:are

Parameter passed to init() | When does this occur?

Adding When the user has justided the ShareScript colum to
their list table (or DM filter). Also when you usiee Refresh
Script command from the context menu.

Loading When ShareScope has just loaded (i.e. started up).

Editing When the user has selectedit column... from the context
menu, then selected the same ShareScript file.




If you now add your ShareScript column, you will §igown the dialog (try entering 5 for
now, and click Ok). If you now quit ShareScopentiseart it up again, we don't see the error
message about dialog boxes being blocked anymecaulse we now do not try to display the
dialog.

If you look closely however (at the column titlgu’ll notice that the period length being
used is no longer 5. It has reverted back to dsvalue of 10. Why?

The answer is that when you quit ShareScope alt yariables (and the column object that
contained them) were destroyed. When ShareScops sfaagain it creates a new (empty)
column object and runs your script in this enviremt At this point, the period variable is
initialised back to 10. We need some way of getiSitareScope to keep our important
variables...

Persistent Storage

Column objects provide a storage area where wéeep column settings so they will persist
even when we close down ShareScope. The storagésaecessed through the appropriately
named object, which is a property (named storage) ofre&hareScript column.
Make the following changes to your init() functitmstart using this storage object:

function init(status)

if (status == Loading)

period = storage.getAt(0);
if (status == Adding)
{

var dlg = new Dialog("Price Average Column", 200, 50);
dlg.addGroupBox(5, 2, 120, 35, "Length of price a verage");
dig.addIntEdit("period”,-1,-1,-1,-1,"Last","tradi ng days",period,2,1000);

dlg.addOkButton();

dlg.addCancelButton();

if (dlg.show()==Dialog.Cancel)
return false;

period = dlg.getValue("period");

storage.setAt(0, period);

setTitle(period + " day average Close");

Now when we add the column for the first time, u@e the period length (specified by the
user) in the first slot (0) of the storage areasWill be saved in ShareScope’s configuration
files, along with all the other column settings Jar list tables. When ShareScope is loaded
the next time, init() will be called with a stata Loading, which retrieves the period from
the first slot of the storage area.

Try this out, and notice how we can now add mutipistances of this column, all with
different settings, quit ShareScope, load agaid, lzave them all maintain their individual
settings. We're almost there — the only thing Isfthow do we make thEdit column...
command work?

Editable Columns

The Edit column... command, when used on a ShareScript column, gispiae Edit
ShareScript Columndialog with the current script selected. The usar then either select a
new script, or simply click OK with the same scrgelected.

If the user selects a new script, the old columsingply discarded, and another is created for
the new script (the init() function is called witatus of Adding in the new column).

However, when the user selects theme script, ShareScope behaves differently: it first
creates a fresh column object, and creates alldtiables and functions declared in the script.
It also copies the storage area from the origioéliran to the new column, then calls init()



with a status of Editing. This allows you to digpka dialog and allows the user to edit the
current values of the parameters used by your aolum

Note that if the init() function returns false, tfresh column object is discarded, and the
user’s list table is left unchanged. This makegasy to produce the normal behaviour
expected by clicking Cancel to an edit commandyashall see below.

function init(status)

if (status == Loading || status == Editing)
period = storage.getAt(0);

if (status == Adding || status == Editing)

{

var dlg = new Dialog("Price Average Column", 200, 50);
dlg.addGroupBox(5, 2, 120, 35, "Length of price a verage");
dlg.addIntEdit("period",-1,-1,-1,-1,"Last","tradi ng days",period,2,1000);

dig.addOkButton();

dlg.addCancelButton();

if (dlg.show()==Dialog.Cancel)
return false;

period = dlg.getValue("period");

storage.setAt(0, period);

setTitle(period + " day average Close");

Notice that we have only had to modify two linesttoé script to support the edit command.
We now load the current period from the storage arken the column is edited, and we also
display the dialog box to the user when the colusnaedited (the period length will now be
initialised to its current setting).

If the user edits the column, then changes theirdnaind hits the Cancel button, we return
false from the init() function. This causes Shamfecto discard the new column object, and
keep the old one (which was left unchanged).

Finishing Off

Now that we've produced a column script that digpla user-interface to accept parameters
from the user whenever the column is added or éditevould be nice if we could make the
Edit column... command work a bit more directly, rather than megdhe user to go via the
Edit ShareScript Column dialog each time.

We can do this by adding a new directive to ouipscr
//@Env:Production

This tells ShareScope that you are finished dewaipihe script, and want it to behave more
like ShareScope’s built-in columns. This means Refresh script item will be removed
from the context menu, and tEelit column... item will invoke the edit command directly.

Try this out (you will need to remove and then #ael column again for the new directive to
be enabled), and notice the difference to the enmiient ShareScope provides to the user for
the columnEdit column... now directly invokes your dialog box, with no inteediate step.

You can also tell ShareScope that script is firdshmit doesn’t support editing. You do this
by using the above directive in combination witbegond one:

//@Env:Production
/|@Editable:No

See theShareScript Language Refererfoe more information about both these directives.



Section 6 Columns and Alarms

ShareScope’s alarm system uses ShareScript colasnthe basis for custom alarms.
ShareScope will calculate the column’s value fartheshare and will generate an alert when
an instrument’s column value meets certain critésiech as being above or below threshold
values).

Any ShareScript column can also be used as an afariifi you haven’t already done so, you
should read the earlier sections of this guidetblate to programming columns. You can use
all the techniques described earlier, irrespectivevhether your column is to be used as a
normal column or as an alarm.

Having said that, not every column script will nesarily be useful as a source of alarms, and
it can often be worth modifying the behaviour ofuron scripts so they work better when
used as alarms. We'll learn more about this intiligrial.

The Different Types of Alarm

In an earlier section, we saw how we could use Ml@Update: directive to tell
ShareScope how often the values of a ShareSciyinooshould be re-evaluated. By default,
ShareScope assumes that your column uses onlyigtogidal price database, and will only
re-evaluate the column when you do an end-of-dégbadse update. If you need a column to
be re-evaluated more often, we saw how you coukdl the intraday or periodic update
directives to achieve this.

This behaviour carries over into ShareScript alajuss as you might expect. By default,
column scripts will be considered to be end-of-dlyrms, and are tested only after an end-of-
day database update. However, scripts containing //@Update:Intraday or
//@Update:Periodic directive will be considered to be intraday alararsd re-checked
at the requested interval.

Note that the//@Update directive only determines when ShareScope wilthreek the
alarm — there is nothing to stop you using histirfirice data in an intraday alarm script, or
vice-versa.

With that brief introduction, let's develop a wanlgi alarm from scratch.
Developing a ShareScript Alarm

Over the next few pages, we'll work through thealepment of a MACD cross alarm which
adds to ShareScope’s built-in MACD alarm functidtyal

With the built-in MACD alarms, you have two optioriehe end-of-day MACD alarms can
alert you when the historical data (i.e. closing@ristory) contains a new MACD cross.
This alert will trigger when you do a database upddter the market closes.

Alternatively, you can use intraday MACD alarmsalert you as soon as the intraday data
(e.g. 5 minute bars) generates an MACD cross.

In this tutorial, we’ll create a MACD alarm whiclses the historical close prices (i.e. a daily
MACD), but also uses the latest intraday mid-pesehe final data point, and thus will act as
an ‘early warning’ alarm that a cross is likelyltave occurred when the share closes.

we'll start by making a column that simply calcaistthe MACD using the historical
database, and returns 1 if the main line has justsed above the signal line (regarded as a
bullish signal):

//[@Name:MACD Alarm
/l@Description:Return 1 if MACD crossed above signa |
/I@Returns:Number



function init()

{
}

function getVal(share)

var macd = new MACD(13, 26, 9);
var data = share.getCloseArray();
if (data.length < 2)

return O;

/I process all but the last close
for (var i=0; i<data.length-1; i++)
macd.next(datali]);
var isAbovel = macd.getMain() > macd.getSignal();

/I now process the last close
macd.next(data[data.length-1]);
var isAbove2 = macd.getMain() > macd.getSignal();

if (lisAbovel && isAbove?2)
return 1;
else
return O;
}

Notice that we haven’t specifically added an Updditective, so we will get the default
behaviour of a column, which is to only recalculdte values when the historical database is
updated (an “end-of-day” alarm). This is fine, gwee’'re only using the historical data in our
calculations at the moment.

You can try out the above script by either adding ia list table like a normal ShareScript
column (this is often the easiest way to test alsenpts when you develop them) or you can
add it as a ShareScript alarm.

For the purposes of this tutorial, try adding tbep as an end-of-day alarm to the FTSE 100
list. After you've chosen the script, you will beompted to specify threshold values (as in
the illustration below). If the value returned yegetval()  function for a share is above
or below these thresholds then the alarm is coresi® have triggered for that share.

To use the script as an alarm, set the high thiésbd and leave the low threshold unticked.
Now when the script outputs 1 (indicating a cr@ssglert will be generated.

Be aware that ShareScope will only re-check thedthy alarms when the update data
command actually downloads some updates to yowabdae. So if you've already got the
latest database updates, clicking the Update Datarb(F9) will not run your alarm script.

Fortunately, it's possible to run any new end-of-darms manually by selecting tifn
end-of-day alarmsnow command from thEdit menu.

Press F9, or run the alarm manually now. Assumimgesshares have a recent MACD cross,
you should see a list of alerts.

Note that the script above doesn’'t implement any form of ‘checking back’.
ShareScope’s built-in alarms can automatically ‘check back’ to find crosses that
have occurred at any date since you last updated your database. If we wanted
this functionality in the above script, we might implement it by storing the last
FTSE100 date in the storage area, then checking it the next time the script is run
and looking for any cross in the time period since the previous update.




Setting the Default Thresholds

We can make life easier for the user of a scriptsbgplying default threshold values as
directives in the script. Add the following direatito set a default high threshold value:

/l@DefaultRangeMax:1

And if you need it, you can also set a default thveshold value with:
/l@DefaultRangeMin:-1

Try adding these directives to the script aboverastite how the values are automatically set
when you use the script as an alarm (they havdfaotevhen you use the script as a normal
column).

For many alarms, including the one we are devefppiere, the output is simply 1 or 0, and
it's not useful to allow the user to specify threlsls. We can tell ShareScope we are going to
use this standard form of alarm output and the wdknot be asked to supply thresholds:

/l@StandardAlarmOutput:Yes

When this directive is used, note that the alarth agtually trigger for any return value that
is not zero (and not null).

Columns that return text output/@Returns:Text ) also do not prompt the user for
thresholds. In this case, the alarm will triggeyafi return a non-empty string. We’'ll talk a bit
more about how this type can be useful near theoéttus section.

Making the MACD Alarm Include Intraday Data

Now that we've looked at the new directives avddalor ShareScript columns when being
used as alarms, let’s return to our MACD script amake it include the latest intraday mid
price in the calculation. Delete your old end-ofrddarm, and then modify your script so it
matches the one below (the lines that have beargeldaare marked with different shading):

/l@Name:Intraday MACD Alarm

/l@Description:Return 1 if MACD crossed above signa |
/I@Returns:Number

/l@StandardAlarmOutput:Yes

/l@Update:Periodic,60

function init(status)
{
}

function getVal(share)

var macd = new MACD(13, 26, 9);
var data = share.getCloseArray();
var mid = share.getIMid();

if (data.length < 1 || Imid)
return O;

/I process all the historical data
for (var i=0; i<data.length; i++)
macd.next(datali]);
var isAbovel = macd.getMain() > macd.getSignal();

/I now process the mid price
macd.next(mid);
var isAbove2 = macd.getMain() > macd.getSignal();

if (lisAbovel && isAbove?2)
return 1;

else
return O;



First, notice that we've specified an update divecso that ShareScope will recalculate the
column (i.e. test the alarm) every 60 seconds. Welgo specified that the script produces
the standard alarm output of zero or non-zero souser doesn’t need to supply thresholds
when they use the script as an alarm.

The body of the script is pretty similar, except meav process all the historical data through
the MACD, then add in the latest mid price anditaecross has occurred.

Add this new alarm to the FTSE100 list (ShareSoepleautomatically detect that it is an
intraday alarm, when it reads thHé&@Update directive in the script). Notice how the user
isn't  prompted for any thresholds now that we havadded the
//@ StandardAlarmOutput directive.

Assuming you are connected to the intraday datad f@ed have backfilled), ShareScope will
now start checking your script by calliggtVal()  for each share every minute. Hopefully
you’'ll see some alerts!

Triggering and Re-triggering

If a share causes the alarm to trigger, you sheedda popup alert like the one shown below
on the right. The alert will also be shown in Sisa@pe’s alerts view (below left).

Once an alarm has triggered for a share, ShareSeitipeot re-test or re-trigger the alarm
(for that share) until you acknowledge the alebuYtan acknowledge the alert by clicking
OK on the alert popup, or from the context menuthed alerts view. Once the alert is
acknowledged then ShareScope will start re-chedkiaglarm, and it will trigger again if the
alarm condition remains met.

There are two ways to prevent intraday alarmsigering. The easiest is simply to leave the
alerts unacknowledged (click Cancel on the alepup).

Alternatively, we can add logic to the script tsere that thgetVal()  function will return

1 only a single time when the alarm condition ig,rperhaps with some additional logic to
allow it to ‘reset’ and re-trigger again at someénpdn the future. This will require us to add a
per-share ‘memory’ to the column, which is a uséfehnique to introduce.

Once we've added this capability to the scriptuanher of possibilities are open to us. For
example, we can have the alert trigger a single titfter a cross, but allow it to re-trigger
again should the MACD cross back, and then re-craKksrnatively, we could ‘reset’ the
alarm when a new day begins, so the script wily ahért once for each share every day.

The basic technique here is for the script to rebenfon a per-share basis) if the alarm has
triggered (i.e. we've returned 1 from thetval()  function), and then to not trigger again
any subsequent tingetVal()  is called for that share, at least until some otloadition is
met.

We can do this by using the column object methaktValueForShare() and
getValueForShare() . These methods allow the column to store a valysnat any
share for subsequent retrieval later (see $ivareScript Language Referentm more
information about these column object methods).



/l@Name:Inraday MACD Alarm

/l@Description:Return 1 if MACD crossed above signa |
/I@Returns:Number

/l@StandardAlarmOutput:Yes

/l@Update:Periodic,60

function init(status)

{
}

function getVal(share)

var macd = new MACD(13, 26, 9);
var data = share.getCloseArray();
var mid = share.getIMid();

if (data.length < 1 || Imid)
return O;

/I process all the historical data
for (var i=0; i<data.length; i++)
macd.next(datali]);
var isAbovel = macd.getMain() > macd.getSignal();

/I now process the mid price

macd.next(mid);

var isAbove2 = macd.getMain() > macd.getSignal();
var shouldAlert = lisAbovel && isAbove2;

/I check to see if we already triggered
var alreadyAlerted = getValueForShare(share);

if (shouldAlert && !alreadyAlerted)

setValueForShare(share, true);
return 1;

}

if (IshouldAlert && alreadyAlerted) // 'reset’ the alarm
setValueForShare(share, false);

return O;

}
Our script will now cause the alarm to trigger whikee MACD crosses above the signal line,
and it will only trigger again for the same shdrthe MACD crosses back below, then back
above the signal line again.

When we callgetValueForShare() , the possible return values are (i) undefined & if

cross has never been found for that share (ii)-triieave have found a cross, or (iii) false — if
we have found a cross previously, but then it @ddsack below. Usefully, we can rely on
the fact that the expression “lalreadyAlerted” wdlaluate to true in the case where
alreadyAlerted is either undefined or false.

The technique we’ve introduced here allows youddecthe re-triggering behaviour of your
scripts in a way that is appropriate to the typalafm you are creating.

As an exercise, you may wish to try coding a %ckaingraday alarm that alerts if a share
goes up 5% from the previous close. You could ttngrmodifying the script so it will re-
trigger only if the share goes up another 5% fréwa point where it previously triggered.
Instead of storing a boolean value against a share, would instead store a number,
representing the price of the last alert.

Detecting When A Script Is Used As An Alarm

By restricting the conditions whegetVal()  will return 1 in the above example, we've
made the script more useful as an alarm. Howeweryernalso made the script less useful as a
general column you might add to a list table, siia&ill only output 1 a single time at the
moment the cross occurs, then will revert to reng®. If you look away, you might miss it!

Fortunately, it's possible to make a single sdogihave usefully in both contexts. The column
property isAlarmContext " will be set to true only if the column object weseated by



ShareScope for use as an alarm, and false othefiwgsevhen used in a list, details or data-
mining).
We can use this property as follows:

function getVal(share)
/I [calculations go here]

if (isAlarmContext)
/I return something
else
/I return something else
}

Multiple Outcomes

ShareScope will simply tell you an alarm has triggewhen you are using the standard alarm
output directive.

If you don't use this directive, ShareScope will ®u the column value, and additionally
whether it has breached the high or the low thresket for the alarm. This is useful for
scripts that are looking for deviations from a nomm either direction, since you can
immediately see from the alert which threshold tm@&sached.

If you want to report more than two types of outeprar a humeric return value does not
relate well to the type of thing you are tryingdetect (e.g. a script looking for different types
of candlestick pattern), then you can use a teémtmevalue.

When a script returns a text value, the alarm belliriggered ifgetvVal()  returns any non-
empty string. Furthermore, the returned string Wwél displayed to the user as the alert. The
(incomplete) example below illustrates this typelesign:

/I@Name:Another alarm example
//@Returns:Text

function getVal(share)
/I [calculations go here]

if (conditionA)

return ">Detected condition A"; // show alert usi ng price up colour
if (conditionB)
return "Detected condition B"; // show alert usi ng normal colour

return;
}
You can also indicate to ShareScope whether taheserice up (green) or price down (red)
colour for the alert, by starting a returned strimigh either a “>" or “<” character. This
character will not be displayed in the alert messigglf — it is simply used to indicate the
alert colour (“>" = up, “<” = down). If the returidestring doesn’t start with either of these
characters, ShareScope will use the colour spddifyethe user when the alarm was added.

Exercises
If you haven't already done so, try coding the %dealarm described above.

Then add a dialog so the 5% threshold can be edsépged, using the storage area to
retain the value.

Finally, once you've got the above examples workirge the “isAlarmContext” property
so that, when used as a normal column, no dialdgEayed and the column will simply
show the actual %change values.



Section 7 Indicators — The Basics

Creating an indicator is similar to creating a oafu If you haven't already read through
section 3 (Columns — The Basics) it would be gaodd that now, since we will be building
on the principles we have already learned.

In this example, we will attempt to build a tremdlicator, which should have the following
behaviour:

The trend will be up if the current close is greatethan the average of the previous five
closes.

To get started, switch to a historical graph. Wadd our indicator in a box of its own under
the main graph for now, so select tAdd Indicator sub-menu and sele&@hareScript
Indicator.

In the ShareScript Indicator dialog box, click on théNew Script button. Give the file a
name (e.g. “my trend”). ShareScope will creatertee file, and create a basic indicator script
for you (as we saw in an earlier section).

Go to the top of the file, and change the namectiire to match the line below and save the
file, but leave your editor window open for now.

//l@Name:My Trend Indicator

Before we get started on our trend indicator, hetge a look at the ShareScript code that has
been created for us, and discuss some of the caniceplved in creating an indicator:

function getGraph(share, data)

{

var output = new Array();
for (var i=0; i<data.length; i++)

output[i] = 0;

return output;

}

The getGraph() function is where you calculate itidcator values, and return the data to

ShareScope (similar to the getVal() function inh@i®@Script column). ShareScope passes two
parameters to the getGraph() function. These aredtin the variables named between the
brackets after the function name (in this casersh& “data”).

the first parameter is the Share object that Sttaq@Sneeds the indicator calculated for.
In the code above, the Share object is placedsariable named “share”.

The second parameter is an array of PriceData @bijeat correspond to the bars on an
OHLC graph. In the code above, this array is planevariable named “data”.

The PriceData Array

Understanding the array of PriceData objects tha@assed to the getGraph() function is key
to understanding ShareScript indicators.

A PriceData object represents a single price bdras$ properties that give the opening price
of the bar, the high and low prices, and the clpgince of the bar. Other properties give the
volume of shares traded, and the date of the bar.

Let's explore PriceData objects using the consGlese your text editor window for now
(make sure you save your script if you didn't eajliand cancel th8hareScript Indicator
dialog. Open theonsole windowand type the following:

var X = getShare("LSE:LLOY");
var p = x.getPrice();



Now type “p” to see what kind of thing we’ve made:

>p

[object PriceData]
The getPrice method returns a PriceData objecthfomost recent day in the database. How
can we see what properties this object has? Oneisvimylook up PriceData objects in the
reference guide. You could also try typing thedwling:

for (var i in p) print(i);
You should now see the following properties listed:

open

high

low

close

volume

adjustment

date

dateNum

timeNum
iISOHLCV

So how do we access the values of these propefties/ry easy - let’s look at the closing
price by typing:

p.close

and you should see the value printed to the con3ojelooking at the values of some of the
other properties.

Now, let's make an array of PriceData objects, lifke one that is passed to our indicator.
Type:
p = x.getPriceArray()

Now p is an array of PriceData objects, one foheday in the instruments history. We can
find out how many records we have by using thettilength property of an array:

>p.length
2988

So, in the example here, our array contains alr®@80 PriceData records, each individually
recording the price and volume data for that dag. 8&h index into the array and pick out the
earliest and latest records like this:

>p[0]

[object PriceData]

>p[2987]
[object PriceData]

Notice how the latest record is indexed as lengthkis is because array numbering starts at
zero. Finally, lets see how to combine the arralexing with the PriceData property names
and pick out volume and date values from the midfike array:

>p[2123].volume;

38780000

>p[2123].date;
Wed May 26 2004 00:00:00 GMT+0100 (GMT Daylight Tim e)

Back to our Indicator

Let's close the console now, and return to our datir. Go back to th&hareScript
Indicator dialog.

The contents of the PriceData array passed to dicaitor depends on the indicatData
Sourcethat is selected on the ShareScript Indicatoodiahen you add an indicator:



If you selectDaily, the array will contain a PriceData object for pvday. i.e. the bar
length is one day.

If you selectWeekly, you will receive a much shorter array, since e@dheData object
will represent a whole week. i.e. the bar lengtbrie week.

If you seleciGraph Time Period, the bar length will be whatever is selected anrttain
chart.

For now, just make sure tiiata sourceis set taDaily. Select the script you created and then
click theEdit Script button so you can see your script again. LookegetGraph() code:

function getGraph(share, data)

{

var output = new Array();
for (var i=0; i<data.length; i++)

output[i] = 0;

return output;

}

Recall that the second parameter passed to theag@t( function is our array of PriceData
objects, which is stored here in a variable cdltkda”.

If you study the code above, you can see thatesdd yet make any use of the PriceData
array, other than measuring its length, and udhig tb create an output array of the same
length.

Indicator Output

We've looked at the input data to the indicatorwnet's see how we pass data back to
ShareScope. The key concept is this:

For every bar in the input data, we need to returra corresponding indicator value.

We do this by returning an array of values, whithst have the same length the PriceData
array passed to the getGraph() function. Each valube array we return will be plotted as
the indicator value on that day.

In the code above, we do this by creating an owmaty, then indexing over each element of
the output array and setting it to zero. We stopmitie output array is the same length as the
input data. This output array is then returnedhar8Scope.

Add the indicator now if you like, and notice hovewet an indicator box below the main
graph, and that the indicator is a flat line affBe (Daily) in the title tells us that the data
source is correctly set to daily bars.

Doing Something Useful

This is pretty unexciting. Lets start using thecBbData array to make our indicator do
something a bit more useful. Right click on theiégatbr, and seledEdit Indicator , thenMy
Trend Indicator (or, as a shortcut, double-click on the indicaitie tat the top-left of the
indicator box seen above). Click &dlit Script to bring the code back up (if you closed your
editor).

Remember that we are creating a script that wikeran indicator that behaves as follows:



The trend will be up if the current close is greatethan the average of the previous 5
closes.

Let's make the changes required to do this, thefll wisscuss how it works. Edit your
getGraph() function, so it looks like the one belde lines you need to change or add are
marked in darker grey this time.

function getGraph(share, data)

{
var days = 5;
var output = new Array();
for (var i = days; i < data.length; i++)

var total = 0;

for (var x = i-days; x < i; x++)
total += data[x].close;

if (data[i].close > total/days)
output[i] = 1;

else
output[i] = 0;

}

return output;

}
Let’s look at how this works.

We've created a variable called “days”. This is thenber of previous days that we
calculate the average price over. We set thisv fi

Our loop variable “i” starts at the value of “daysdther than 0 since we can't calculate
the indicator on days 0, 1, 2, 3 or 4 because terdd not be enough previous closing
prices. If we don't initialise an element of thetput array, its value will bendefined

This is okay, since ShareScope simply will not phatse values.

For each indicator value, we set the “total” valéato 0. This is used to accumulate the
closing prices of the previous 5 days. Variable is5‘used to index over these previous

prices. We then divide “total” by “days” to get theerage closing price of the previous 5
days.

For each indicator value, this average is compaoethe closing price of the bar in
question, and the output value set to 1 or O asapiate.

Let's see how this looks. Once you've made the gharabove, save the file (but leave it
open) and click OK to replace the indicator witle tiew version. If you zoom in using the
mouse so you can only see about 6 months of hijsforyshould see something like this:



As an indicator, it's probably less than perfeait fpou can see that the indicator value is
broadly 1 when the share is in an up-trend, anthérwise.

If you get an error message on the console, tfintbthe mistake in your code by comparing
it to the code on the previous page. The line numégorted on the console should help you
find the offending line.

Assuming you've got that working, let's see how wan improve the appearance of the
indicator.

Changing the Appearance

ShareScript allows you to change the way datagqul. At the moment, the style of the plot
is more suited to an indicator that changes valowlg, rather than one that is either up or
down.

Modify the init() function as follows:

function init()

setSeriesColour(0, Colour.LightBlue);
setSeriesChartType(0, ChartType.Block);
}

Then save the file, and replace the indicator {ekgway to do this is by right-clicking on the
indicator title, and selectinBefresh Script from the short context menu). You should now
see an indicator that looks something like theofeihg (if you zoom in a bit).

This is a much more appropriate appearance fortypis of indicator. Finally, let's see how
to place this on the main graph, so the up-tremsbge can easily be compared with the price
graph.

Remove the indicator from below the graph (eitherright-clicking and selectind@elete
Indicator) or by clicking the little cross in the top rigtdrner.

Now right-click on the graph and seléather main graph features thenAdd ShareScript
Indicator... SelectMy Trend Indicator , then click OK. You should now see something like
the following:



What Next?

Hopefully this tutorial has given you enough infation to get started writing ShareScript
indicators yourself. Th&hareScript Language Refereramntains full information about the
various methods and objects we have used. A gaamb(ib start would be to read the section
on Indicator objects.

In the next section we'll look at how to add a d@gbox to our indicator, to allow the user to
specify how many days to average over for the teaidulation. This is more advanced, and
beginner programmers may wish to develop some & before moving on to this
section.

You might try looking at the code for some of tkamples supplied with ShareScope. These
vary in complexity, with some being easier to fallthan others.

Finally, the ShareScript forum is intended to gbai®@Script users exchanging ideas and
helping each other. Don’t be afraid to ask questiewen if you get stuck on the basics.

Further Exercises

Try changing the “days” variable to a value longaan 5. See what effect it has on the
behaviour of the indicator.

Look up setSeriesChartType() in tighareScript Language Referen¢g's in the
Indicator section) and see what other chart typesagailable. Try them out to see how
they change the appearance of your indicator.

In the getGraph() function, try setting the Indarahame (see Indicator.setTitle() in the
ShareScript Language Referepde show the value of data.length. Observe how it
changes when you change share, and what happemsywhechange the indicator Data
Source from Daily to Weekly or Graph Time period.



Section 8 Advanced Indicator Techniques

This tutorial is aimed at users already quite cotafide with the language. It follows on from
the previous tutorial where we developed a cust@ndt indicator. This tutorial will show
you how to use dialog boxes so the user can inartanpeters for an indicator. Before you
start, you should be familiar with the materiabihthe previous sections, especially Section 5
(Advanced Column Techniques) since most of theatbjere will be using in this tutorial
were introduced there.

In the last section, we developed a custom treditd@tor which marked the trend as up if the
price was above the average of the previous 5 dagg prices, and down otherwise. We'll
see in this section how we can add a dialog bosautotrend indicator which will allow the
user to specify how many days to average overerdkttan always using 5.

Let's start by reviewing the script as it stoodret end of the last tutorial:

//[@Name:My Trend Indicator
/l@Description:Custom trend indicator

function init()

setSeriesColour(0, Colour.LightBlue);
setSeriesChartType(0, ChartType.Block);

}

function getGraph(share, data)

{
var days = 5;
var output = new Array();
for (var i = days; i < data.length; i++)

var total = 0;

for (var x = i-days; x < i; x++)
total += data[x].close;

if (data[i].close > total/days)
output[i] = 1;

else
output[i] = 0;

}

return output;

}

If you still have the indicator added to your mgimaph (from the last tutorial), remove it for
now, then add it again in an indicator window beliw main graph. Leave the source code
open, ready for editing (when you're developingiradicator, it is easier to have it added in
an indicator window, rather than on the main graghce theRefresh Script command is
available from the context menu obtained by rightking on the indicator title at the top-left
of the window).

The procedure for adding a dialog box to a SharpSierdicator is essentially the same as
when we added one to a column. Thét() function is passed a status value by Sharp&c
that tells you the circumstances under which yadicator is being initialised —

(i) If the user isadding the indicator to a chart, we want to display dadjawith the
default parameter values, then store them in ttliedtor storage area so they will
be preserved even when the user quits ShareScope.

(ii) If the user isediting the indicator (this behaviour is triggered by iegjta
ShareScript indicator, then by selecting the satnipt}, we want to retrieve any
stored values and initialise the dialog approplyatstoring the new values
afterwards.



(i) If the indicator isloading, we simply retrieve any stored values (and don’t
display a dialog box).

In order to make your script behave in this waykentne following changes (note that we've
also moved the declaration of the days variablét scomes a property of the indicator,
rather than a local variable in the getGraph fuumti

/l@Name:My Trend Indicator
//@Description:Custom trend indicator

var days = 5;

function init(status)

{
if (status == Loading || status == Editing)
days = storage.getAt(0);
if (status == Adding || status == Editing)
{

var dlg = new Dialog("Custom Trend Indicator", 20 0, 45);
dlg.addOkButton();
dig.addCancelButton();
dlg.addintEdit("days",-1,-1,-1,-1,"Length","days" ,days,2,1000);
if (dlg.show() == Dialog.Cancel)
return false;
days = dlig.getValue("days");
storage.setAt(0, days);

setSeriesColour(0, Colour.LightBlue);
setSeriesChartType(0, ChartType.Block);
setTitle("Custom Trend "+days);

}

function getGraph(share, data)

{

var output = new Array();
for (var i = days; i < data.length; i++)

var total = 0;

for (var x = i-days; x < i; x++)
total += data[x].close;

if (data[i].close > total/days)
output[i] = 1;

else
output[i] = 0;

return output;
}

Once you have modified the script, right click de indicator title and seleRefresh Script
from the context menu. If there are any errorsiemirthem, then seleBtefresh Scriptagain.

Note that theRefresh Script command is equivalent to removing and then addirey
indicator. The status passed to the init() functigh therefore be Adding, and the storage
area is empty.

When it is working properly, you should see a djabsking for a length in days. Enter a
value (e.g. 6), and the appropriate indicator shbel displayed.

Try editing the indicator (either double-click ttitee, or right-click on the title and selegtit
from the context menu). Leave the script uncharigetie ShareScript indicator dialog, hit
OK, and you should see the dialog we've createdadyranitialised to the correct value.

Finally, try quitting ShareScope and reloadingNibtice how the indicator is initialised with
the correct length.

There’s a lot more we could do to improve this @adior, see the exercises for some
suggestions.



Historical and Intraday Chart Indicators

ShareScope allows you to add any ShareScript itwdtida either Historical or Intraday
charts. Most indicators you write will work equalliell on either type of chart.

However, a few indicators you write may be spealficdesigned to run on a specific chart

type. e.g. you might write a Historical chart iratior that incorporates company results (say
profits) across a long time period, and want tovené the user from adding this indicator to

an Intraday chart (since these typically only digph few days at a time).

One way we can do this using the isintraday prgpeftthe indicator object, and returning
false from the init() function to prevent the inalior being added:

function init(status)
if (status==Adding && isIntraday)

/I display a dialog with just a cancel button
return false;

}
}

Alternatively, you can use the following directite tell ShareScope that your chart is only
designed for use on historical charts:

ll@Type:Historical
or only designed for use only on intraday charts:
ll@Type:Intraday

Using either of these directives will prevent yaodicator from being shown or selected in
the Add ShareScript Indicator dialog.

Further Exercises

We have made the assumption that the data arr@ggas our indicator represents daily
bars. However, the period length may be differérthé user changes the data source
(from the ShareScript Indicator dialog), or adds this indicator to an Intradayrch@e
should fix this — change the name of the “days’ialde to “periods”, and change the
dialog box so it shows “periods” instead of “days”.

Try adding a colour picker to the dialog, and udimg value to set the colour for the data
series. Store the colour in the next available gldhe storage area.



Section 9 Chart Studies — The Basics

This tutorial will introduce you to programming yoown ShareScript chart studies. Many of
the concepts are similar to those we’ve introduicethe previous tutorials so it is worth
reading through these earlier sections if you hawready done so.

We'll start by looking at a working example of ag&éScript study which will simply change
the colour of the bars on the chart depending endlationship between the open and closing
price of each bar.

Getting Started

Studies can be applied to both historical and d&yacharts, but we’ll work through this
tutorial using a historical chart. First changeatdistorical graph setting you're not using,
and, from the context menu, sel&xtaph Design (we're going to change the chart style to
make it easy to see what the study is doing). éPttice tab, select &andlestick display
and set thérice colour to be aSingle colour(e.g. black). In th&ime tab, choosd month
bars. You should now have a chart showing a sdilaxtk candlesticks with one bar per
month.

Now we’ll add a ShareScript study. Sel€ather Main Graph Features > ShareScript
Studies... from the context menu, then cliddd on the dialog that follows. Click tHgew
Script... button, and give the file a name (e.g. “Tutorigl1”

We're going to modify the template file ShareScqpevides. First, change the name
directive at the top of the file to match the ohewen below.

You can delete all of the functions and commentepkforonBarClose() . We’'ll learn about
the other functions later. Finally, modify the ftioo that remains so that your file looks like
the script below:

//[@Name:Tutoriall
/l@Description:Example

function onBarClose()

if (bar.close > bar.open)
bar.colour = Colour.Green;
else
bar.colour = Colour.Red:;

}

Save Tutoriall.ss, but leave the file open so yaurefer to the code easily as we discuss it.
Then return to ShareScope and click @€ button on theéddd ShareScript Study dialog to
add the new study to your chart.

You should now see the bar colours change to redgaeen, with bars marked in green
where they close higher than their open (risingdt=s), and in red where they close below
their open (falling candles).

If there is an error in your code, you will see “(failed)” in the study’s panel at the
top left of the chart. If that happens, refer to the console to find the line number of
the error. When you have fixed the error in your script and saved the file, you can
then select Refresh Study from the panel context menu to quickly re-load the
script.

Examining the Code

Our study consists of a single functioopBarClose() . ShareScope calls a study’s
onBarClose()  function once for each complete bar on the clsaarting with the oldest bar

and ending with the newest bar. So, for a typitart; the function will be called many tens
or hundreds of times before the chart is drawn.



When ShareScope callsBarClose() it also defines a variable — “bar” — that providesess
to a Bar object with a number of properties thadcdbe the current bar. In the example
script, we compare the bar’s open and close priggeid determine the bar’s colour, which is
also set using a property (called colour) of the @gect.

Note that although you can change the visual sif/le chart bar, you can’t actually change
the open, high, low, close and volume values.

ShareScope also defines another variable “barindeccessible innBarClose() . This is an
integer and provides the index of the current Bé&e'll see how this can be used shortly, but
first lets look at Bar objects in a bit more detail

Bar Objects

As we saw above, ShareScope provides access tmittent bar irnBarClose()  through a
built-in variable called “bar” which references arBobject. Bar objects are rather like the
PriceData objects we met in the earlier tutorialsoth types have open, high, low, close and
volume properties.

The table below gives an overview of the main proge of Bar objects and also shows
whether the properties can be changed or not. Riepéehat can't be changed are marked
“read only”.

Name Type Access Notes

open Number Read only The bar’s opening price

high Number Read only The bar’s high price

low Number Read only The bar’s low price

close Number Read only The bar’s closing price

volume Number Read only The bar’s volume

date Date object Read only JavaScript Date object, gitire date
and time of the bar period end

colour Integer Read/Write The bar colour

penWidth Integer Read/Write The pen thickness used to dnavbar

isComplete | Boolean Read only A complete bar is a bar where the
OHLCV figures are final —i.e. the bar
is not still accumulating data.

A complete list of Bar object properties can benfdin theShareScript Language Reference
Referring to Earlier Bars — One Approach

The built-in “bar” variable is useful if we want tcess the current bar. But what if we want
to look at the values of a previous bar? For examphat if we wanted to compare the bar’s
close with the previous bar’s close? There areadlgt@ different ways to achieve this. The

code below shows one way, using only the concepthave looked at so far:

//[@Name:Tutoriall
//@Description:Example

var previousBar;
function onBarClose()
if (barindex > 0)
if (bar.close > previousBar.close)
bar.colour = Colour.Green;
else

bar.colour = Colour.Red;
}

previousBar = bar;



We have declared a variable “previousBar” outsiflary function. This makes it a property
of the study with a lifetime beyond that of anyiindual function call.

The first timeonBarClose()  is called, barindex will be 0 which means thetflsar’s colour
will not be changed. Befor@BarClose()  ends, we make “previousBar” equal to the current
bar allowing us to refer to the previous bar inbsgquent call tonBarClose()

As an aside, you might expect we could use theovigilg test to avoid referencing an
undefined “previousBar.close” for the first bar:

if (previousBar != undefined)

Rather than the one we actually used:
if (barlndex > 0)

Although checking to see whether previousBar isngef will work fine the first time a chart
is drawn, it will fail with an error when you chamdhe charted instrument (try it) — this is
because the study object that “previousBar” belottghas a lifetime beyond that of an
individual chart. Therefore, when you change theesu share, the “previousBar” variable
still refers to the last bar of the previous chawhich is no longer accessible (there’s a very
easy way to solve this problem — we’ll deal witistht the start of the next chapter).

Built-in Variables - bar, bars[] & barlndex

Lets now look at an alternative approach which usame of the other built-in variables
available in studies.

We've already seen the “bar” and “barindex” varébavailable imnBarClose()

You can also access the complete set of bars také mp the chart using the “bars” array.
Each element of this array is a Bar object repitasgm@ single bar on the chart. The first bar
is bars[0] and the last bar is bars[bars.length-1].

In onBarClose() , the “barindex” variable gives the index of the current bar in the
“bars” array. Thus the bars and barlndex variables are closely related. In fact,
“bar” is just a shorthand way of saying bars[barindex]

Having seen this, we can now write our previous dample in a different way, using the
new variables we’'ve just learnt about:

//[@Name:Tutoriall
/l@Description:Example
function onBarClose()

if (barIndex == 0) return;// do nothing to the fi rst bar

if (bar.close > bars[barlndex-1].close)
bar.colour = Colour.Green;
else
bar.colour = Colour.Red:;
}

Notice how we just return immediately for the fibstr (index 0) — we can’t compare its close
to a previous bar’s close — there is no previousIbthis test wasn't present, the script would
try to access bars[-1].close, which would geneaaterror since —1 is not a valid array index.

More About the onBarClose() Function

onBarClose()  is called for eacltompletebar on the chart. A complete bar is one where the
OHLCV values are fixed i.e. bar is not still accuaiung data.

Normally, with historical charts, every bar is cdetp. The only exception is when you have
chosen tdnclude latest intraday price (the option is inGraph Design Price tab). If you



switch on this option now (during market hours) yoay notice the last bar on your chart is
not coloured. Why?

When this option is enabled, the last bar on thartcmcludes today’s current intraday
OHLCV values. This last bar is still accumulatinglues and is gartial bar rather than a
completebar. It will become complete when the final clagiprice is announced over the
intraday feed (around 4.35pm for LSE stocks). Oatythe point will ShareScope call
onBarClose()  for that bar.

Intraday charts work in a similar manner. Whent fiawing the chart, ShareScope will call
onBarClose()  for all the complete bars that already exist innjimtraday database. It will not
call onBarClose() ~ for the right-most bar that is still accumulatidgta (during market hours).
As new bars complete every minute or so (dependinthe chart period length selected) it
will call onBarClose()  again, for each new complete bar.

You may be wondering if you can access the datanirincomplete (or partial) bar. The
answer is yes. The last bar is present in the draay whether it is complete or not. You can
also check whether it is complete using the expoass

bars[bars.length-1].isComplete // true if complete , false if partial

we'll return to the issue of partial bars and ida updates to the bar data later in the next
section of this tutorial.

Further Exercises

Try changing the bar colours such that bars are uhey are above a moving
average, and red if they are below. Add a MA todhart to see if your bar colouring
works. Hint — you will need to declare a variablgtside of any function for the
moving average object. You will also need to createnew MA object in
onBarClose() whenever barindex == 0.



Section 10 Chart Studies — Structuring Your Script

If you attempted the exercise at the end of thiedastion (colouring bars based on whether
they close above or below a moving average), yqehtly ended with a script something
like this:

//@Name:Tutorial2
//@Description:Example

var ma;
function onBarClose()

if (barindex == 0)
ma = new MA(20, MA.Simple);
var maVal = ma.getNext(bar.close);
if (bar.close > maVal)
bar.colour = Colour.Blue;
else
bar.colour = Colour.Red:;
}

If you didn’t do the exercise, then try out thisistnow, naming the file “Tutorial2”.

The key thing to note about the code is that weshiaweset the MA object in the first bar of
every chart (when barindex is 0). This is becabhsditetime of the study (and therefore the
ma variable that belongs to it) is greater thamgls chart.

Rather than having to put this logic énBarClose() , wouldn't it be useful if there was a
function that was called whenever a new chart viamitato be displayed? There is such a
function —onNewChart()

The onNewChart() Function

TheonNewcChart() function is called whenever ShareScopatisut to draw a new chartt is
called before any of the callsdoBarClose()

Let's now rewrite the above example to make usthisffunction. Open “Tutorial2” in your
editor, add thenNewchart() function shown below, and modify theBarClose()  function,
removing the lines that are no longer necessary:

//[@Name:Tutorial2
/l@Description:Example

var ma;

function onNewChart()
{

ma = new MA(20, MA.Simple);
}

function onBarClose()

var maVal = ma.getNext(bar.close);
if (bar.close > maVal)

bar.colour = Colour.Blue;
else

bar.colour = Colour.Red;

ShareScope guarantees to call the onBarClose() function, in time order and
without gaps, for every complete bar on the chart. This means we can safely
process the bars using objects designed to work on sequential data (such as MA
or Analytic objects) without worrying about input data being out of order.




Drawing the MA

It would be nice if we could see the MA line itseli the chart. We could add it to the chart
using ShareScope’s built-in moving average drawiimyever studies offer a powerful set of
commands that allow us to do our own drawing omtshao let's try this instead.

Modify your script to include the new lines belowhjch are highlighted in a different
colour):

/l@Name:Tutorial2
//@Description:Example

var ma;
function init()

setPenColour(Colour.Blue);

}

function onNewChart()

{
ma = new MA(20, MA.Simple);

}

function onBarClose()

{

var maVal = ma.getNext(bar.close);
if (bar.close > maVal)

bar.colour = Colour.Blue;
else

bar.colour = Colour.Red:;

/I plot the MA line
if (barindex == 0)
moveTo(barindex, maVal);
else
lineTo(barlndex, maVal);
}

Make the changes and refresh the study on yout.chan should see a blue MA line appear
on the chart, which should correspond with the gleann bar colouring.

Notice that we’'ve added axit() function to our script. Like column and indicatesipts,
theinit() ~ function is only ever called once per study, whten study object is first created.
Here, we use it to set the pen colour for drawihgw lets look at how drawing works.

Drawing and the Display List

ShareScript studies maintain a persistent listraplgic elements that have been added to the
chart (the “display list”). This list is clearedfbee onNewChart() is called — but otherwise
everything drawn on the chart will remain on tharthunless explicitly removed by your
script.

Alongside the display list, a study also maintansursor position. TheoveTo() command
moves the cursor to a specified point. Tihero) command draws a line from the current
cursor to a specified point, moving the cursor lte hew point afterwards. Both these
commands are used in the script above.

WhenonBarClose()  is called for the first bar on the chart (indexv@® simply move the
cursor to the first computed MA value (variable Wiad’). For all subsequent bars, we draw a
line from the cursor to the next MA value.

Note that when onNewChart() is called (and the display list is cleared) the cursor
position becomes undefined. You should always make sure your scripts explicitly
set its position using moveTo() before relying on its location.




Specifying a Point on the Chart

A point on the chart is specified using an x-cooaté (date/time) and a y-coordinate (value).
There are actually 3 ways to specify the x-coor@ina

A Date object e.gnoveTo(bar.date, bar.close)

An array of 2 elements, with the dateNum and timaNwug.moveTo([bar.dateNum,
bar.timeNum], bar.close).

A bar index — where 0 is the centre of the left-i@s, 1 is the centre of the next bar,
etc. e.gmoveTo(barlndex, bar.close)

In the example above, we've used the last methtsdthe fastest and easiest way to specify
an x-coordinate and the positions are conveniatityned with the bar centres.

Note that you can actually use a non-integer value for bar index when specifying
an x-position. e.g. 0.5 is the position midway between the centres of bar index 0
and bar index 1.

The method you chose to specify a position willelepon what you are trying to do in your
script. It is often natural to use a bar indexpedfy the x-position. On the other hand, if you
are trying to plot financial results on the chartd for each year you have a year-end date as a
Date object, then the Date object method is likelpe the most convenient.

You should be aware, however, that Date objectasatting is comparatively slow, and
you should avoid this method where possible whamwhrg hundreds of graphics elements.

Drawing in onNewChart()

So far, we've done all our drawing in theBarClose()  function. However you can actually
do drawing in any study function (excepi()  which is called when the study is first
created and before it is associated with any pdaiidgnstrument’s chart).

The example below shows how we could rewrite owdytby doing the drawing in
onNewChart()

//[@Name:Tutorial2
/l@Description:Example

function init()

setPenColour(Colour.Blue);

}

function onNewChart()
{
var ma = new MA(20, MA.Simple);
beginPath();
for (var i=0; i<bars.length; i++)
{

var maVal = ma.getNext(bars[i].close);

if (bars][i].close > maVal)
barsJi].colour = Colour.Blue;
else
barsJi].colour = Colour.Red;

if (i==0)

moveTo(i, maVal);
else

lineTo(i, maVal);

}
endPath();
drawPath();



The “bar” and “barlndex” variables we used unBarClose() are not available in
onNewChart() . However the “bars” array is, and we can use #gxamine all the bars on the
chart.

We explicitly loop through all the bars tnNewChart() using “i” as the index of the current
bar— when we usechBarClose()  this was effectively done for us behind the scemeéth
barindex acting as the loop index.

We are also using three new drawing functiasginPath() , endPath() anddrawPath() —
these group a set of lineTo() commands together ansingle graphical object. This allows
ShareScope to draw the MA line on the chart muchemaickly.

Keeping Intraday Charts Up to Date

Soon, we'll discuss why you might want to structarstudy script in this way. But first we
need to fix a small problem. Recall thatNewcChart() is called once before a chart is about
to be drawn for the first time. It is not called evhnew bars are added to the chart, unlike the
onBarClose()  function.

This should be quite apparent if you try addingghept to an intraday chart (set the display
to beCandlestick in Graph Design with a period of 1 or 2 minutes). Although thadst is
initially drawn correctly, if you are connectedtte intraday feed you will see that new bars
are not coloured correctly and the MA line doesupmtate.

The easiest way to fix this is to restructure thdecslightly, moving the drawing code to its
own function, then calling this function from bdtibm onNewChart() andonBarClose()

//[@Name:Tutorial2
/l@Description:Example

function init()

setPenColour(Colour.Blue);

}
function onNewChart()

draw();

function onBarClose(preExisting)

if (\preExisting)
draw();

function draw()
{
clearDisplay();
var ma = new MA(20, MA.Simple);
beginPath();
for (var i=0; i<bars.length; i++)
{

var maVal = ma.getNext(bars[i].close);

if (barsli].close > maVal)
bars]i].colour = Colour.Blue;
else
bars]i].colour = Colour.Red;

if (i ==0)

moveTo(i, maVval);
else

lineTo(i, maVval);

}
endPath();
drawPath();



We now have created a function of our owray() , that is called from bothnNewChart()
andonBarClose() . However, drawing fronanBarClose()  only takes place under a certain
condition — when preExisting is false. This is expéd below.

Pre-existing Bars

When ShareScope caltsNewcChart() , all the completed bars that already exist in your
database are made available through the “bars’y.aiméhen onNewChart) completes,
ShareScope then callsBarClose()  for all these pre-existing bars.

In the above study, we don’t want to do any drawimghese calls tonBarClose() — since
we've already calculated the MA and drawn the stimlyonNewChart) . The calls to
onBarClose()  aren’t telling us about new bars.

However, if you are connected to the intraday feedi will also get calls tenBarClose()
for any new complete bars added to the chart. Theaebars weraotin your database when
onNewChart() was called.

A Boolean parameter is passediBarClose() that allows you to differentiate between bars
that existed whennNewChart() was called, and those that are newly added.

You can call this parameter anything you like, Wwetve called it “preExisting” in the above
example to make the code and the explanation cleare

What would happen if we didn't test this paramefEn@ script would still work, but it would
recalculate and redraw the study many tens (or éuereds) of times whenever it drew a
chart for the first time — this would make it vesjuggish when you changed the charted
share.

Choosing the Correct Design Pattern For Your Study

We've seen that you can structure a study in tviferdint ways — you can do your analysis
and drawing on a per-bar basis @mBarClose() , or you can loop over the bars array in a
single function (and, if necessary, redo the amalybenever a new bar is added to the chart).

Which way is best? The answer depends on the Kistlidy you are developing.

If your study needs to analyse the data as it heppeerhaps looking for entry and exit
conditions on a bar by bar basis, it is probablgtlte use thenBarClose() approach we
looked at first. This often leads to simpler, c&ascripts.

However, if your study is more complex and need®di across the data as a whole, then it
is probably best to use the second approach.

Furthermore, if you want to use a path to speeditaing of a data-series across the bars (as
we did in the above example with the MA) then thisonly possible using the second
approach.

Further Exercises

Try printing a message to the console every tinee draw() function in the last
example is called. Confirm that it is only calledce initially when the chart is
drawn, then again when a new bar is formed byritvaday feed.

The bars array may include a partial bar at thieitakex. At present our last example
study does not exclude this partial bar from thalysis — try using the isComplete

bar property to make suenly complete bargsre processed by the study. You can
zoom into the right hand side of the chart to mske your change has worked.



Section 11 Advanced Chart Study Techniques

This section will first take a look at how to adidldg boxes to your studies, which allow the
user to easily customise a study.

Then we’ll see how you can use a study’s panefffier the user more ways to interact with
your study.

Finally, we’'ll take a quick tour through some oktbther study functions that get called by
ShareScope in response to certain events. Thea&seaan include the user zooming the chart
or clicking the mouse on a bar.

Dialog Boxes

Using a dialog box to display a settings dialogdarhart study is an almost identical process
to that for a ShareScript column. Since we alreamyered columns dialogs in some detail in
the tutorial in section 5, we'll jump straight intooking at a complete example. The script
below revisits our bar colouring example from thevious section, but we now ask the user
to provide the MA length when the study is firstlad:

//[@Name:Tutorial3
/l@Description:Example

var ma;
var period = 20;

function init(status)
{
if (status == Loading || status == Editing)
period = storage.getAt(0);
if (status == Adding || status == Editing)
{
var dlg = new Dialog("Tutorial3", 200, 50);
dlg.addIntEdit("period”,-1,-1,-1,-1,"MA Period"," bars",period,2,1000);
dig.addOkButton();
dlg.addCancelButton();
if (dlg.show() == Dialog.Cancel)
return false;
period = dlg.getValue("period");
storage.setAt(0, period);

setPenColour(Colour.Blue);
setTitle("Tutorial3: " + period);
}

function onNewChart()

{
ma = new MA(period, MA.Simple);

}

function onBarClose()

var maVal = ma.getNext(bar.close);
if (bar.close > maVal)
bar.colour = Colour.Blue;
else
bar.colour = Colour.Red;
}

The overall structure of this script should bel§afamiliar to you (if is isn’t, please revisit the
tutorial in section 5).

Note, that like columns, we can add a productiorirenment directive to the script:
//@Env:Production

This directive means a user will move straighthe study’s dialog when they seldedit
Study from the panel context menu, or double click om planel. It also removes tRefresh
Study command, so only do this when you've finished tinggand debugging the script.



Studies, Settings and Windows

You should be familiar with the concept of settingsShareScope. That is, the look of a
window is determined by which of the 12 availale@étiags has been applied to it. When you
add something to a ShareScope chart (e.g. an todioaa moving average), it is added on a
per-setting basis. That is, if the chart uses Eg#il then the indicator will be applied to not
just the current chart window but any other chardew using Setting #1.

The same rule applies to chart studies but thezesame technical details you should be
aware of when you are developing study scripts:

Study scripts are added to the Chart (Graph) $ettin
Individual Study objects, however, exist on a peart window basis.

The storage area is shared between all the stydgtelfor a given study script i.e. it
is per-setting not per-chart window.

You shouldn’t really need to understand how Shasp&aemplements this behaviour — from a
script author’s point of view it should usually jwgork in a natural way. However, if you do
want to understand what's happening behind theesgeor if your script behaves in a way
that you don’t understand, read on (if not, pldaséfree to skip the next bit).

With that caveat, let's take a look behind the ssawhen you add a study to a chart. Imagine
the user has added the script on the previous (dgeh uses a dialog and the storage area to
allow the user to customise the study) to Settihg #

First, ShareScope creates a study object, anditsaiig) function with a status of
“Adding”. An un-initialised storage area is alloedtfor the script in Setting #1, and
made available to the study.

This study object (which you can think of as a temapy per-setting study objec)
shows the user a dialog box, and waits for thenlité OK. The study then stores the
entered parameters in the setting-based storage amd itsnit() ~ function returns
with true. ShareScope then destroys this tempatady object.

ShareScope creates a new study object for eachwimalow that is using Setting #1.
Each of these study objects is passed the scefuitage area (stored in the setting),
and each study’sit)  function is called with a status of “Loading”.

These per-chart window study objects have a normal lifetime, with their
onNewChart() andonBarClose()  functions being called as previously discussed.

In this way the user can be presented with a diatdg once, but the parameters entered can
be shared across multiple study objects each regperior a different chart window.

The Study Panel

The study panel offers a convenient way for the tsénteract with a study. As we’'ve seen
the user can right-click on the panel to see aesémhenu, and also double click on the panel
to edit a study’s settings.

You can use theetTitle() command to change the chart study’s title on #reep We used
this in the example above to append the MA permdhe study name. You can also use
setinfoText() to show additional text on the panel. e.g. thenga below shows the
contents of a share’s first notes column on thelgra

//[@Name:Share's Note
/l@Description:Shows notes column 1 on the chart

function onNewChart()

{

var notes = getCurrentShare().getNotes();
setinfoText(notes[0]);

}



You can also put buttons on the panel and youpiscan react when the user clicks them. For
example, we could add a next and previous buttaheéabove example to allow the user to
click through all 10 possible notes columns forhare. This is left as an exercise for the
reader (see further exercises at the end of thitosefor some hints).

Other Study Events — onNewBarUpdate(), onMouseClick (), onZoom()

We'll now take a quick look at some of the otherdst functions that ShareScope will call
when certain events happen.

onNewBarUpdate()

TheonNewBarUpdate()  function is called whenever a new partial bardde to the chart, or
if the current partial bar’'s OHLCV figures chandée “bar” and “barlndex” variables are set
when this function is called, and can be usedénstime way as ishBarClose()

By adding some code to this function, you allow tystudy to react to changes to the latest
intraday partial bar, rather than reacting onlpésvly completed bars. For example, if we add
the following function to the last example in Sentil0 (“Keeping intraday charts up to
date”), then any changes to the newest partiahilhcause the study to be updated:

function onNewBarUpdate(preExisting)

if (preExisting)
draw();
}

You will normally receive multiple calls tonNewBarUpdate() for the latest partial bar,
followed by a call tmnBarClose()  for the same barlndex when the bar completes. witu
then receive annNewBarUpdate() as a new partial bar is created, and so on ur@ihtarket
closes, when a finahBarClose()  will be received.

Notice that, as wittonBarClose() , a boolean parameter is passedbiNewBarUpdate()
indicating whether the bar existed (with the sark.OV) during the call tanNewChart()

onMouseClick()

ShareScope calls a studysMouseClick()  function when the study has input focus (which
the user can do by clicking on the panel).

A number of parameters are passed to this function:

The frame that was clicked in (i.e. whether in thain chart, or the volume area of
the chart)

the x co-ordinate (as a JavaScript date object)
the y co-ordinate (a number, either the price duwe)

If the user clicked on a bar, the “bar” and “badrtvariables will additionally be defined,.
This makes it easy to detect a click on a barhiassimple example illustrates:

/l@Name:Bar Highlight
function onMouseClick(frame, date, value)
if (bar) // defined only if the user clicked on a bar
if (bar.oldColour == undefined)

bar.oldColour = bar.colour;

bar.colour = Colour.Yellow;
else

bar.colour = bar.oldColour;

bar.oldColour = undefined;

}

return true;



}
}
This study allows you to highlight any bar by clivg on it. Click a bar again to toggle it back
to its original colour.

TheonMouseClick() ~ function should return true if your script reatighe click. In the above
example, we return true only if a bar has beerketicon (and we toggled the bar colour).
Returning true will prevent ShareScope from alsadtiag the mouse click. If you don’t
return true — ShareScope will process the clickamal.

This example also illustrates another useful thinog can do with Bar objects — adding new
properties. Here we add a new property “oldColdarstore the original colour of the bar so
we can restore it when the bar is clicked on again.

Any properties you add to the chart’'s Bar objecil persist even as new bars are added to
the chart. The set of Bar objects is destroyed wiign a completely new chart is displayed
(andonNewcChart() is called).

onZoom()

ShareScope calls a studgiszoom() function whenever theisible range of bars on the chart
changes. This happens when the user zooms in oofdbe chart, changing the displayed
data.

Note that the actual bar data remains unchangedglarzoom, only thgisible data changes.
You can use this function in conjunction witlgetMinVisibleBarindex() and
getMaxVisibleBarlndex() to find out the indices of the left and rightmuistible bars.
The following example shows the maximum visibleprin the study’s panel:

//[@Name:Max Visible Price

function getMaxPrice()

{

var min = getMinVisibleBarIndex();
var max = getMaxVisibleBarlndex();
var maxPrice = 0;

for (var i = min; i <= max; i++)

if (barsli].high > maxPrice)
maxPrice = bars[i].high;

setinfoText("Max = "+maxPrice.toFixed(3));

}

function onNewChart()

getMaxPrice();

function onZoom()

getMaxPrice();

This concludes our look at chart studies. Theréls more to learn, but you should now
understand enough of the fundamentals to make gmedof the documentation in the
ShareScript Language Reference.

Further Exercises

Modify the earlier notes example to add “next” dpdevious” buttons to the panel.
Initially the panel should show notes column 1. Wheu click “next” it should show

notes column 2, etc. Hint — lookupeateButton() in the ChartStudy object section
of theShareScript Language Referenogyet started.



