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1. Introduction: Augmenting NinjaScript Development with
Gemini Al

The landscape of financial trading has been profoundly reshaped by
the advent of algorithmic trading, a discipline that leverages
computational power to execute trading strategies with speed and
precision. Central to this paradigm is the NinjaTrader platform, widely
adopted by retail and professional traders for its robust charting,
analysis, and automated trading capabilities. The key to unlocking
the full potential of NinjaTrader lies in NinjaScript, its proprietary
C#-based programming language. NinjaScript empowers developers
and traders to create custom indicators, sophisticated automated
trading strategies, and bespoke add-on windows, thereby tailoring
the platform to their unique methodologies and objectives.’ The
primary value proposition of such custom development includes
enhanced speed in reacting to market changes, precision in
executing complex logic, the ability to rigorously backtest strategies
against historical data, and the mitigation of emotional biases in
trading decisions.

Simultaneously, the field of software development is undergoing its
own revolution, driven by the rapid advancements in Artificial
Intelligence (Al), particularly Large Language Models (LLMs). Tools
like Google's Gemini are at the forefront of this transformation,
offering capabilities that can significantly streamline and enhance
the coding process.® Gemini Code Assist, for instance, provides
developers with features such as intelligent code completion,
on-demand code generation, in-depth code explanation, and



debugging assistance.® This confluence of specialized trading script
development with general-purpose Al coding power presents a
compelling synergy. The integration of Gemini into the NinjaScript
development workflow holds the promise of accelerating
development cycles, improving code quality, and potentially fostering
innovation in algorithmic trading.

This guide aims to provide an expert-level, actionable framework for
effectively leveraging Gemini Al in the development of NinjaScript
solutions. It will navigate through the foundational aspects of
NinjaScript, delve into its architectural considerations, explore the
C#-centric capabilities of Gemini, and detail strategies for effective
prompt engineering. Furthermore, this document will illustrate the
practical integration of Gemini into typical NinjaScript development
workflows, complete with examples, and will address potential
challenges and limitations. The focus is on providing clear, practical
guidance that enables developers to harness this powerful
combination for creating superior trading tools. The ability of Al tools
like Gemini to assist in code generation and explanation can also be
seen as a factor in making complex algorithm development more
accessible. While NinjaScript, being C#-based, is already a relatively
approachable language for those with programming experience , Al
can act as a catalyst, accelerating the learning curve and the
implementation of intricate trading ideas. This means that individuals
with robust trading concepts but perhaps less extensive
programming backgrounds may find it easier to translate their ideas
into functional NinjaScript with Gemini's support. Conversely,
seasoned developers can utilize Gemini to prototype more rapidly or
to quickly get acquainted with unfamiliar aspects of the NinjaScript
API. This guide, therefore, caters to a spectrum of developers,
emphasizing the importance of understanding and rigorously



validating any Al-assisted code.

2. Understanding NinjaScript: Foundations for Al-Assisted
Development

A robust understanding of NinjaScript's fundamentals is paramount
before effectively integrating Al tools like Gemini into the
development process. This foundational knowledge ensures that
developers can guide the Al effectively, critically evaluate its outputs,
and seamlessly integrate generated code into the NinjaTrader
ecosystem.

2.1. Purpose and Core Capabilities of NinjaScript

NinjaScript is an exposed set of C# classes, methods, and properties
specifically designed to allow developers to build custom trading
strategies, chart indicators, and add-on windows that operate
seamlessly within the NinjaTrader platform.? Its primary purpose is to
extend the platform's native functionality, enabling traders and
developers to implement their proprietary analytical tools and
automated trading systems. Applications range from simple visual
indicators that highlight specific market conditions on a chart to
complex, fully automated strategies that can execute trades based
on predefined rules without manual intervention. NinjaScript
facilitates direct interaction with NinjaTrader's data feeds and order
processing engine, making it a powerful tool for creating highly
customized trading solutions.

2.2. NinjaScript and C#: Leveraging a Powerful Language

A critical aspect of NinjaScript is its foundation in C#, specifically C#
8 targeting the.NET 4.8 framework.> This is a significant advantage,
as Gemini Code Assist has verified support for C# °, enabling a more
direct and effective application of Al assistance. The use of C#



endows NinjaScript with several benefits inherent to a mature,
general-purpose programming language. These include its
object-oriented nature, which promotes modular and reusable code,
and full access to the extensive.NET Framework libraries, providing
ready-to-use functionalities for mathematical operations, date and
time manipulation, collections, and more. This contrasts with some
proprietary trading languages that are built from the ground up and
may lack the breadth and depth of a widely adopted language like
C#. While domain-specific languages can sometimes offer concise
syntax for common trading tasks, the power and flexibility of C#
allow for more complex and nuanced logic to be implemented within
NinjaScript.

2.3. Key Syntactical Elements and Data Types

NinjaScript code adheres to C# syntax. Statements form complete
instructions and must end with a semicolon (;). Blocks of code, which
group multiple statements, are delimited by curly braces ({}).
Comments, essential for code readability and maintainability, can be
single-line (starting with //) or multi-line (enclosed in /* and */)." C# is
a case-sensitive language, meaning myVariable and MyVariable
would be treated as distinct identifiers.”

Common C# variable types frequently utilized in NinjaScript include
"

o string: For textual data (e.g., names, messages).

« double: For floating-point numbers (e.g., price values, indicator
outputs). This is the most common type for price and indicator
data.

e int: For whole numbers (e.g., periods for indicators, bar counts).

o bool: For true/false values (e.g., conditions for trades,
enabling/disabling features).



« Object types: NinjaScript often involves variables of specific
object types, such as instances of indicators (e.g., SMA mySMA
= SMA(Close, 14);).

Variables are declared by first specifying their data type, followed by
a unique name, and optionally an initial value using the assignment
operator (=).” For example: int lookbackPeriod = 20;.

NinjaScript employs various operators. Arithmetic operators such as
addition (+), subtraction (-), multiplication (*), and division (/) are
standard.” The System.Math class from the.NET Framework provides
access to a wider range of mathematical functions like Math.Abs(),
Math.Pow(), etc..”

A particularly important data structure in NinjaScript is the
DataSeries or Series<T> (e.g., Series<double>). This specialized array
type is designed to hold time-series data, such as historical prices or
indicator values, where each element corresponds to a specific bar
on the chart. Indicators inherently work with these series (e.g., Close
is a Series<double> representing the closing prices of bars).

Table 1: NinjaScript Core Syntax and Constructs

Construct Type | Syntax Description Relevance to
Example NinjaScript
Statement int x =10; A complete Fundamental
instruction unit of execution
understood by for all logic.
the compiler.
Ends with a
semicolon. ’




Code Block if (Close > Open) | Groups one or Defines scope
{ /* logic */ } more for variables and
statements. conditional
Delimited by execution paths
curly braces. ’ (e.g., within if
statements,
loops, methods).
Single-line /I Thisis a Ignored by the Enhances code
Comment comment compiler; used readability and
for code maintainability.
explanation. ’
Multi-line /* Thisis a Ignored by the Useful for
Comment multi-line compiler; used detailed
comment */ for longer descriptions or
explanations. ’ temporarily
disabling blocks
of code.
Case Sensitivity | myVar is C# distinguishes | Requires careful
different from between attention to
MyVar uppercase and naming to avoid
lowercase errors.
letters in
identifiers. ’
Variable (int) int period = 14; Stores whole Commonly used
number values.” | for indicator
periods, loop
counters, bar
indexing.
Variable double Stores Primary type for
priceLevel = floating-point prices, indicator




(double) 150.75; values. ’ values, and
precise
calculations.

Variable (bool) bool Stores true or Used for

isTradeAllowed false values. ’ conditional

= true;

logic, flags, and
enabling/disabli
ng features.

Variable (string) | string message Stores textual Used for plot
= "Entry signal”; | data.’ names, alert
messages,
logging.
Object Variable SMA mySma = Stores an Essential for

SMA(Close, 10);

instance of a
class (e.g., an

using built-in or
custom

indicator). ’ indicators and
other
NinjaScript
objects.
Series<double> Series<double> A specialized Core data
customValues = array for structure for
new time-series accessing
Series<double>( | data, typically historical bar
this); price or data (Close,
indicator values. | High, Low,
Open) and
indicator
outputs.

Arithmetic

double result =

Performs
mathematical

Fundamental for
calculations in




Operator (High + Low) / 2; | operations like trading logic
+, = 5 T and indicator
formulas.

This table serves as a quick reference, consolidating the
fundamental building blocks necessary for understanding and
writing NinjaScript code. As Gemini generates C# code, familiarity
with these constructs is vital for crafting effective prompts and
accurately interpreting the Al's output.

2.4. The NinjaScript Development Environment: NinjaTrader Editor vs. External
IDEs (e.g., VS Code)

Developers have a choice of environments for writing NinjaScript.
NinjaTrader includes a built-in "NinjaScript Editor," accessible by
navigating to "New" and selecting "NinjaScript Editor" from the
NinjaTrader Control Center.? This editor allows for the creation of new
indicators or strategies and provides basic editing capabilities.
However, it is often described as having "limited functionality".? Users
have noted deficiencies such as the lack of sophisticated code
collapsing features, limited undo/redo capabilities, and less
advanced matching for brackets and parentheses.’

For a more robust and feature-rich development experience, using
external Integrated Development Environments (IDEs) like Microsoft
Visual Studio or Visual Studio Code (VS Code) is highly
recommended.® These IDEs offer "more control, better debugging
options, and an improved coding environment".? The workflow
typically involves editing the NinjaScript .cs files directly within the
chosen external IDE. NinjaTrader can be configured to monitor these
files for changes; when a file is saved in the external IDE, NinjaTrader
can automatically trigger a recompile of the script. This
auto-compile feature works most reliably if a NinjaScript Editor



window for that specific script is also kept open within NinjaTrader.’
For developers who may not require or wish to subscribe to the full
Visual Studio suite, VS Code, a free and powerful source code editor,
presents a very viable alternative, especially when augmented with
C# language support extensions.’

The choice of development environment has direct implications for
integrating Al assistants. Advanced tools like Gemini Code Assist are
designed as extensions or plugins for popular IDEs such as VS Code
and the JetBrains suite.’ The native NinjaScript editor, due to its
basic nature, is unlikely to support such direct integrations.
Therefore, the strong recommendation to use an external IDE like VS
Code is not merely a matter of developer convenience; it becomes a
practical prerequisite for leveraging the full spectrum of Gemini's
IDE-based features, including real-time code completion and smart
actions. The established workflow of editing NinjaScript files in VS
Code while NinjaTrader handles compilation ° is the key enabler for
this Al-augmented development process.

Table 2: Comparison of NinjaScript Development Environments

Feature NinjaTrader Visual Studio Visual Studio
Editor Code (with C# (Community/Pr
Extension) o/Enterprise)
Code Basic Advanced Advanced
Completion (IntelliSense) (IntelliSense)
Debugging Limited (Print Advanced Full-featured.NE
statements, (via.NET T Debugger
basic NT8 tools) | debugger
attachment,




breakpoints,
watch windows)

Code Navigation | Basic Go to Definition, | Extensive
Find References, | navigation tools
etc.

Al Assistant Not Natively Excellent (e.g., Excellent (e.g.,

Integration Supported Gemini Code GitHub Copilot,
Assist Gemini Code
Extension) ° Assist)

Code Snippets Limited/Manual Extensive, Extensive,

customizable

customizable

Version Control Manual (external | Built-in Git Built-in Git

Integration tools) support, support, Team
extensions Explorer

Code Minimal Good (with C# Excellent

Refactoring extensions)

Ul Fixed Highly Highly

Customization Customizable Customizable

Cost Included with Free Free

NinjaTrader (Community) to
Paid (Pro/Ent)

Learning Curve N/A Moderate Moderate to

for Advanced High

Features

Resource Low Moderate Moderate to




Consumption High

This comparison highlights the substantial advantages offered by
external IDEs, particularly for developers looking to incorporate Al
assistance and utilize modern development practices.

2.5. Interfacing with Data Providers in NinjaTrader

NinjaScript operates on market data supplied to the NinjaTrader
platform through various data providers. NinjaTrader supports
connections to a wide array of brokers and dedicated data feed
services.' A key feature is the "Multi-Provider Mode," which allows
the platform to connect to multiple data sources simultaneously if
needed.” For example, a user might receive data from one provider
for futures and another for forex.

The process of establishing these connections involves configuring
them within NinjaTrader's "Connections" menu. Specific providers
may have unique requirements; for instance, connecting to Rithmic
via a service like Topstep typically necessitates that Rithmic's own
R[Trader Pro software is installed and running with a successful login
before NinjaTrader can establish its connection.”

Once data feeds are configured and active in NinjaTrader, NinjaScript
inherently utilizes this data for its calculations, strategy logic, and
order execution.? The Input series in an indicator, or the default
Close, High, Low, Open, Volume, and Time series available in any
script, are populated from these configured data feeds.

While Al tools like Gemini can be instrumental in writing the
NinjaScript logic that processes market data, it's crucial to recognize
that the integrity, timeliness, and correct configuration of the
underlying data feed are responsibilities that fall outside the direct



scope of Al assistance. Gemini can generate sophisticated
algorithms, but their efficacy is entirely dependent on the quality of
the data they receive. Issues such as incorrect data mapping within
NinjaTrader, intermittent connection drops, or provider-specific
operational quirks (like the R[Trader Pro prerequisite for Rithmic ")
must be managed and troubleshot by the developer or user.
Therefore, robust data connection management remains a
foundational pillar of successful NinjaScript development,
irrespective of Al involvement in crafting the script's logic. Gemini
cannot debug a faulty data connection or an improperly configured
instrument.

3. NinjaScript Architecture and Code Organization Best Practices

Developing robust and maintainable NinjaScript requires a solid
understanding of its event-driven architecture, particularly the state
management lifecycle, and adherence to established best practices
for code organization, performance, and error handling. These
principles are not only crucial for human developers but also for
effectively guiding Al tools like Gemini to produce sound and
efficient code.

3.1. The Event-Driven Model: OnBarUpdate() and Other Key Event Handlers

NinjaScript operates on an event-driven model, where specific
methods within a script are automatically called by the NinjaTrader
platform in response to market events or changes in the platform's
state.' This reactive paradigm is central to how indicators calculate
values and how strategies make trading decisions.

The most pivotal event handler is OnBarUpdate(). For indicators and
strategies, this method is where the majority of the core logic
resides. It is typically triggered by the NinjaTrader platform upon the



close of each price bar on the chart to which the script is applied.
Optionally, it can be configured (via the Calculate property) to
execute on each incoming tick. Within OnBarUpdate(), developers
access price data, calculate indicator values, evaluate trading
conditions, and, for strategies, issue trading orders.

Beyond OnBarUpdate(), NinjaScript exposes several other important
event handlers that allow for more granular control and response to
various platform activities ™:

o OnMarketData(MarketDataEventArgs e): Handles real-time
market data updates (e.g., last trade, bid/ask changes). Useful
for tick-level precision beyond OnBarUpdate().

o OnMarketDepth(MarketDepthEventArgs e): Processes
changes in market depth (Level Il data).

e OnOrderUpdate(Order order, double limitPrice, double
stopPrice, int quantity, int filled, double averageFillPrice,
OrderState orderState, DateTime time, ErrorCode error,
string nativeError): Triggered whenever there's an update to an
order submitted by the script (e.g., accepted, filled, cancelled).
Essential for strategies to manage order lifecycle.

« OnPositionUpdate(Position position, double averagePrice,
int quantity, MarketPosition marketPosition, DateTime
time): Called when the script's trading position changes (e.g.,
entry, exit, increase/decrease in size). Crucial for strategies to
track current market exposure.

« OnExecution(ExecutionEventArgs e): Fired when an order fill
(execution) occurs. Provides details about the execution, such
as fill price and quantity.

o OnRender(ChartControl chartControl, ChartScale
chartScale): Manages custom drawing and visualizations on the



chart. Called frequently when the chart needs to be redrawn.

Understanding which event handler is appropriate for a given task is
fundamental to correct NinjaScript design.

3.2. State Management in NinjaScript: OnStateChange() and its States

Perhaps the most critical aspect of NinjaScript architecture is its
state management system, primarily orchestrated through the
OnStateChange() method. This method is invoked by NinjaTrader
whenever the "state" of the NinjaScript object (indicator or strategy)
changes. It is the designated place for initialization, resource
allocation, setup, and eventual teardown of resources used by the
script. Proper utilization of OnStateChange() and its various states
is vital for ensuring stability, preventing errors (like null reference
exceptions), and optimizing performance.

The OnStateChange() method provides a structured lifecycle for
NinjaScript objects. Attempting to initialize resources or access
certain types of data outside the appropriate state can lead to
unpredictable behavior or runtime errors. This meticulous state
management is non-negotiable. An Al, like Gemini, if not specifically
guided about this lifecycle, could easily generate code that initializes
resources or accesses data at an inappropriate time, leading to
common NinjaScript errors. For instance, a general-purpose Al might
not inherently know that market data-dependent objects like Input or
Instrument are only reliably available in State.DatalLoaded and not in
State.SetDefaults.” Therefore, prompts given to Gemini for
NinjaScript code generation must often include explicit context
about the NinjaScript state model. For example, a prompt might
specify: "Generate the OnStateChange method for a NinjaScript
indicator. Initialize a List<double> named myPricelLevels in
State.Configure. Initialize an SMA indicator with a user-defined



Period in State.DataLoaded."

The key states processed within OnStateChange() are ™

« State.SetDefaults:

o Purpose: This is the very first state called. It is primarily
reserved for setting default values for any public properties
that are intended to be exposed to the user through the
NinjaTrader Ul property grid (e.g., indicator periods, colors,
enabling/disabling features).” It's also where default
NinjaScript property behaviors like Calculate (e.g.,
Calculate.OnBarClose, Calculate.OnEachTick), IsOverlay,
DisplaylnDataBox, etc., are set. Definitions for plots
(AddPlot()) and lines (AddLine(), AddHorizontalLine()) should
also have their default appearance (color, style, name)
configured here.”

o Key Actions: Assign default values to public properties.
Configure Plot and Line objects. Set script-level properties
like Name, Description, Calculate.

o Important Considerations: This state should be kept as
"lean" as possible. Avoid complex calculations or attempts to
access object references (especially those related to market
data or other indicators) in State.SetDefaults.” Such logic
should be deferred to later states like State.Configure or
State.DatalLoaded. Public properties set here are serialized
by NinjaTrader when saving a workspace or chart template.”
If a public property should not be serialized (e.g., it holds a
non-serializable object like a custom Brush that will be
recreated), it should be marked with the [Xmlignore]
attribute.” Similarly, if a property is public for programmatic
access from other scripts but should not appear in the Ul, it
can be marked with """



« State.Configure:

o Purpose: This state is called after State.SetDefaults and
after user-configured property values have been applied. It
is the appropriate place for initializing class-level variables
that are not constants and for setting up resources that do
not depend on historical market data being loaded.”? A
critical function of this state is the addition of any secondary
data series required by the script using AddDataSeries()
(e.g., if an indicator needs to operate on a different
instrument or timeframe than the primary chart).”

o Key Actions: Initialize collections (e.g., myList = new
List<int>();), reset non-constant class-level variables, add
secondary DataSeries.

o Important Considerations: All AddDataSeries() calls must
be made in State.Configure. Attempting to add data series in
later states is not supported and can lead to errors.™ For
strategies optimized in the Strategy Analyzer, if
IsinstantiatedOnEachOptimizationlteration is set to false
(meaning the same script instance is reused for multiple
optimization passes), it's crucial to reset any class-level
variables in State.Configure to ensure each pass starts with a
clean state.™

» State.Dataloaded:

o Purpose: This state signifies that all historical data for the
primary and any added data series has been loaded and is
available. This is the earliest state where it is safe to access
objects related to instrument market data (e.g.,
Instrument.FullName, BarsPeriod.BarsPeriodType, Input,
Close, High, Low, Open, Volume series) and to initialize
indicators or other objects that depend on this market data."



o Key Actions: Initialize instances of indicators (e.g., mySMA =
SMA(Close, Period);), access properties of Instrument,
BarsPeriod, TradingHours, and historical price/volume data
series.

o Important Considerations: Attempting to access market
data or initialize data-dependent indicators before
State.Dataloaded will likely result in errors (e.g.,
NullReferenceException or indicators receiving incomplete
data).?

 State.Historical:

o Purpose: This state is entered when the script begins
processing historical data (i.e., OnBarUpdate() starts being
called for historical bars). It is the appropriate state to
access objects that exist on the Ul, such as ChartControl,
ChartPanel, or ChartBars, if the script needs to interact with
chart properties or add custom Ul elements.™

o Key Actions: Read chart properties (e.g.,
ChartControl.Properties.ChartBackground), add custom
WPF controls to the chart panel.

o Important Considerations: Ul-related objects are not
guaranteed to be available or fully initialized until this state.™

o State.Realtime:

o Purpose: This state is triggered when the script transitions
from processing historical data to processing live, real-time
market data. For strategies, a key consideration in this state
is updating any locally stored Order object references. When
an order is submitted during historical processing, the Order
object returned is a "backtest" order. If this order is still
active when the script transitions to real-time, the actual live
order object in NinjaTrader will be different. Locally stored



references must be updated using
GetRealtimeOrder(historicalOrderObject) to point to the live
order.”

Key Actions: For strategies, update Order object references
from historical to real-time versions.

Important Considerations: Failure to update order
references can lead to an inability to manage live orders
correctly.”

o State.Terminated:

O

Purpose: This is the final state, called when the NinjaScript
object is being removed from the chart/system or when
NinjaTrader is shutting down. It is the designated place to
dispose of any custom, unmanaged resources that the script
may have allocated (e.g., file streams, custom timers,
unmanaged memory)."

Key Actions: Call Dispose() on IDisposable objects, release
external resources.

Important Considerations: Ensure that resources are only
disposed of if they were successfully configured/initialized to
prevent errors.” NinjaTrader manages the disposal of its own
objects (like built-in indicators).

Table 3: NinjaScript OnStateChange() Lifecycle

State Purpose Key Common
Actions/Allowe | Pitfalls to Avoid
d Operations
State.SetDefault | Initial setup of Ul | Set Name, Performing
S properties, Description, complex
default script Calculate, calculations.




behaviors, and IsOverlay. Define | Accessing
plot/line Input properties | market data
definitions. ™ with default (Input, Close,
values. Instrument).
AddPlot(), Initializing
AddLine(). indicators. "
State.Configure | Initialize AddDataSeries() | Forgetting to
non-data-depen | . Initialize add all

dent resources,

collections (e.g.,

DataSeries here.

add secondary List<T>). Reset Accessing

data series. class-level market data.
variables for Initializing
strategy data-dependent
optimization indicators. ™
reuse.

State.DataLoade | Access market Initialize Attempting

d data, initialize indicators (e.g., these actions in
data-dependent | SMA(Close, SetDefaults or
indicators and Period)). Access | Configure.
objects. ” Instrument, Assuming data

BarsPeriod, is available
TradingHours, before this
Input, Close, state.
High, etc.

State.Historical Interact with Access Accessing Ul
chart Ul ChartControl, elements before
elements, add ChartPanel. Add | this state.
custom Ul custom WPF Performing
components. ™ controls. Read heavy

chart computations
properties. that block Ul

thread (use




Dispatcher if
needed for Ul
updates from
other threads).

State.Realtime

Transition from
historical to live

data processing.

Update strategy
order
references. ™

For strategies:
entryOrder =
GetRealtimeOrd
er(entryOrder);.

Forgetting to
update local
Order objects,
leading to loss
of control over
live orders. ™

State.Terminate
d

Clean up and
dispose of
custom
unmanaged
resources. "

Call Dispose()
on IDisposable
objects (e.g.,
StreamWriter,
custom Timer).
Set large
objects to null.

Not disposing of
resources,
leading to
memory leaks.
Trying to
dispose of
uninitialized
resources. "

This structured lifecycle is fundamental. A clear understanding of it
is essential not only for manual coding but also for formulating
prompts for Al tools like Gemini, as the Al needs to be guided to
place generated code within the correct state blocks for it to
function correctly and reliably.

3.3. Architectural Schematic for a NinjaScript Project (Visual Diagram)

To further clarify the structure of a NinjaScript and its interaction
with the NinjaTrader platform, a conceptual architectural schematic
is invaluable. While a visual diagram cannot be rendered here, its
components and flows can be described. Such a schematic serves
as a mental model, aiding developers in understanding where
different pieces of logic fit and how to prompt an Al assistant like




Gemini more effectively. If a developer visualizes, for instance, that a
new input parameter belongs in the Properties region and its default
is set in State.SetDefaults, they can formulate a more precise prompt
for Gemini: "Add a C# property named LookbackPeriod of type int to
my NinjaScript indicator. Ensure it is exposed in the Ul with the
display name 'Lookback Period' and group ‘Parameters'. Set its
default value to 20 in the State.SetDefaults block of the
OnStateChange method."

Conceptual Components of the Schematic:

1. NinjaTrader Platform Core:
o Data Manager: Handles incoming data from connected
providers, builds bars.
o Order Execution Engine: Manages order submission,
modification, and cancellation with the broker.
o Charting Engine: Renders charts, plots, and drawing
objects.
o NinjaScript Host Environment: Loads, compiles, and runs
NinjaScript instances.
2. User's NinjaScript Class (e.g., public class Myindicator :
Indicator or public class MyStrategy : Strategy):
o #region Properties... #endregion:
= User-defined input parameters (e.g., public int Period {
get; set; }). These are exposed in the NinjaTrader Ul.
= Plot definitions (e.g., AddPlot(Brushes.Blue, "MyPlot");).
= Line definitions (e.g., AddHorizontalLine(O, Brushes.Gray,
"ZeroLine");).
o OnStateChange() Method:
= Contains conditional blocks for State.SetDefaults,
State.Configure, State.DatalLoaded, State.Historical,
State.Realtime, State.Terminated. This method



orchestrates the script's lifecycle.
o OnBarUpdate() Method (or other primary data event
handlers like OnMarketData()):

= Core calculation logic for indicators.

= Core trading decision logic for strategies.

= Accesses price data (e.g., Close, Open, Input[barsAgol]).

= Utilizes other indicators (e.g., SMA(Close, Period)).

o Order Event Handlers (for Strategies):

= OnOrderUpdate(): Tracks order status changes.

= OnExecution(): Handles fill confirmations.

= OnPositionUpdate(): Tracks current position.

o OnRender() Method (primarily for Indicators):
= Custom drawing logic using Draw tools or SharpDX.
o Helper Methods/Functions:
= Private methods created by the developer to
encapsulate reusable logic or complex calculations.
Class-Level Variables:
= Private fields to store state, references to indicators,
collections, etc.
3. Interaction Flows:

o Data Flow: Data Manager provides bar data (Close, High,
etc.) or tick data to OnBarUpdate() / OnMarketData().

o Event Triggering: Platform Core triggers event handlers in
the NinjaScript class based on market activity or state
changes.

o Indicator Interaction: NinjaScript can instantiate and use
other built-in or custom indicators (e.g., mySMA = SMA(14);).

o Order Flow (Strategies): OnBarUpdate() logic calls order
methods (e.g., EnterLong(), ExitShort(),
SubmitOrderUnmanaged()). These requests go to the Order

o



Execution Engine. Feedback comes via OnOrderUpdate,
OnExecution.

o Drawing Flow (Indicators): AddPlot in SetDefaults defines
persistent plots. OnRender or Draw methods in
OnBarUpdate create dynamic visual elements on the chart
via the Charting Engine.

This schematic underscores the organized, event-driven nature of
NinjaScript. Understanding this structure is key to writing
well-organized code and to guiding Al tools to generate code that
fits correctly within this framework.

3.4. Best Practices for Readability, Maintainability, and Performance

Adherence to best practices is critical, especially in the context of
trading scripts where errors or inefficiencies can have direct
financial consequences. These practices ensure that scripts are
understandable, easy to modify, and execute efficiently.

Readability & Maintainability:

« Meaningful Naming: Use clear, descriptive names for variables,
methods, and properties. For example,
fastMovingAveragePeriod is better than p1.

 Commenting: Liberally comment code, especially complex logic
sections, non-obvious calculations, or the purpose of specific
parameters.” Well-commented code is also easier for Al tools to
understand and modify correctly.

» Code Organization: Group related code into logical blocks. Use
helper methods (private functions within the class) to
encapsulate reusable logic or break down complex tasks into
smaller, manageable units. This improves readability and makes
the code easier to test and debug.



« Avoid Magic Numbers: Instead of using unnamed numerical
constants directly in code (e.g., if (value > 2.5)), define them as
named constants (e.g., private const double
SignificanceThreshold = 2.5;) or, if they should be
user-adjustable, as input properties.” This improves clarity and
makes it easier to change these values later.

Performance Considerations 12:

The performance of a NinjaScript, particularly within OnBarUpdate() which can be called
frequently (on every tick or bar close), is paramount. Inefficient code can lead to noticeable
lag, delayed signal generation, missed trading opportunities, or even platform instability.

» Efficient OnBarUpdate(): Be extremely mindful of the
complexity and frequency of calculations within OnBarUpdate()
and other frequently called event handlers like OnMarketData().>

« Cache Indicator References: If an indicator's value is used
multiple times within OnBarUpdate() or across different
methods, it's more efficient to get a reference to the indicator
instance once (typically in State.DataLoaded or State.Historical,
e.g., mySma = SMA(Period);) and then access its values (e.g.,
mySma) rather than calling the indicator function (e.g.,
SMA(Period)) repeatedly. Each call to the function incurs a small
lookup cost.™

« Avoid Redundant Calculations: Ensure that calculations are
performed only when necessary. If a value only needs to be
computed once per bar, ensure it's not recomputed on every tick
if Calculate is set to OnEachTick. Use flags or check
IsFirstTickOfBar * to control execution frequency within
OnBarUpdate() if needed.”

o Precompute for OnRender(): The OnRender() method is called
very frequently for chart drawing. Avoid performing complex
calculations directly within OnRender(). Instead, precompute
necessary values in OnBarUpdate() (which is tied to bar/tick



events) and store them in class-level variables. OnRender() can
then simply use these precomputed values for drawing.”

o Limit OnRender() Scope: When performing custom drawing in
OnRender(), restrict calculations and drawing loops to only the
bars currently visible on the chart. Use ChartBars.Fromindex and
ChartBars.Tolndex to determine the range of visible bars,
preventing unnecessary processing for off-screen data.”

o DrawObjects vs. Custom Rendering: NinjaTrader's Draw
methods (e.g., Draw.Dot(), Draw.Text()) are convenient for
adding simple graphical elements. However, each call creates a
new drawing object instance. If a script needs to draw a large
number of objects frequently (e.g., a dot on every bar for many
bars), this can become performance-intensive. For such
scenarios, custom rendering using SharpDX within the
OnRender() method can offer significantly better performance,
although it requires more complex coding.”

« Avoid Thread.Sleep(): Never call Thread.Sleep() within
NinjaScript event handlers, especially OnBarUpdate() or
OnMarketData(). This will lock up the NinjaScript execution
thread for that instrument, potentially freezing charts, data
processing, and order execution for that script. If delayed logic
is required (e.g., wait 5 seconds after a signal before acting), use
a System.Windows.Forms.Timer object.™

« barsAgo Indexer Caution: The barsAgo indexer for accessing
historical data (e.g., Close, High) is guaranteed to be
synchronized with the current bar context primarily during
market data events like OnBarUpdate() and OnMarketData(). In
other event handlers (e.g., OnRender(), Ul event callbacks) that
are not directly driven by price updates, these barsAgo pointers
might not be in sync with what CurrentBar might imply. In such



non-market data event contexts, it's safer to use methods like
indicator.GetValueAt(barindex) or Close.GetValueAt(barindex) to
access historical data for a specific absolute bar index."

 IsFirstTickOfBar: For scripts set to Calculate =
Calculate.OnEachTick or Calculate.OnPriceChange, using if
(IsFirstTickOfBar) can be a useful condition to ensure certain
parts of the logic only execute once when a new bar forms,
rather than on every single tick within that bar.” This can
significantly reduce computational load.

Resource Management 12:
Proper resource management prevents memory leaks and ensures the stability of NinjaTrader.

» Dispose IDisposable Objects: If a script creates objects that
implement the IDisposable interface (e.g., StreamWriter, custom
timers, certain GDI+ or WPF objects not managed by
NinjaTrader), it is the script's responsibility to ensure their
Dispose() method is called when they are no longer needed. This
is typically done in the State.Terminated block of
OnStateChange(). Alternatively, the using statement in C# can
be used to ensure Dispose() is called automatically when the
object goes out of scope.”

« Aid Garbage Collection: For large objects or collections that
are no longer needed, explicitly setting their reference variables
to null can help the.NET garbage collector reclaim memory
sooner. This is particularly relevant for long-running scripts or
those that dynamically allocate and deallocate significant
memory."

« Freeze Custom WPF Brushes: If creating custom WPF Brush
objects (e.g., SolidColorBrush) for plotting or Ul elements, they
must be "frozen" by calling their Freeze() method before being
used, especially if they might be accessed from different



threads. Predefined brushes (e.g., Brushes.Blue) are already
frozen and thread-safe.™

The intertwined nature of performance and error handling is
magnified in trading scripts. Inefficient code doesn't just create a
suboptimal user experience; it can directly lead to financial losses or
missed trades due to delayed signal processing or platform
instability.” Similarly, an unhandled exception, such as a
NullReferenceException during a critical order placement routine,
can prevent a trade from executing or lead to incorrect position
management.”© Given NinjaTrader's multi-threaded environment 2,
developers must also be vigilant about potential race conditions or
issues related to cross-thread Ul access, employing mechanisms like
Dispatcher.InvokeAsync for Ul updates initiated from non-Ul
threads.” While Gemini can assist in generating code, the onus
remains on the developer to ensure this code adheres to the
stringent performance and error-handling standards requisite for
financial applications. Gemini can be prompted to consider these
aspects, for example: "Optimize this C# loop for performance within
a NinjaScript OnBarUpdate method" or "Add robust null-checking for
the entryOrder object before accessing its properties in this
NinjaScript strategy."

3.5. Error Handling and Debugging Fundamentals in NinjaScript

Effective error handling and proficient debugging are indispensable
skills for any NinjaScript developer.

Error Handling Practices

o Null Checks: Always check for null before attempting to access
members of reference objects, particularly those provided by
the NinjaTrader environment (e.g., Instrument, ChartControl,



Account) or those initialized by the script itself (e.g., indicator
instances). These objects might not be available or initialized at

all points in the script's lifecycle or under all runtime conditions.”
CH#
// Example: Safe access to ChartControl

if (ChartControl!= null && ChartPanel!= null)
{

/I Proceed with accessing ChartControl or ChartPanel
properties/methods

}

Scoped try-catch Blocks: Use try-catch blocks to handle
potential exceptions in specific, well-defined sections of code
where an error might be anticipated (e.g., file operations,
complex calculations that could divide by zero). Avoid wrapping
entire methods like OnBarUpdate() in a single, large try-catch
block. Overly broad exception handling can mask bugs, make
debugging difficult, and even introduce slight performance
overhead.”

Safe Casting: When type casting is necessary (e.g., retrieving
custom drawing objects), use the as operator followed by a null
check, rather than a direct cast, to prevent InvalidCastException

errors if the object is not of the expected type.”
CH#
// Example: Safe casting of a drawing tool

foreach (NinjaTrader.Gui.Chart.IDrawingTool tool in DrawObjects)
{

NinjaTrader.Gui.NinjaScript.HorizontalLine hLine = tool as
NinjaTrader.Gui.NinjaScript.HorizontalLine;

if (hLine!= null)

{



Print("Found HorizontalLine at price: " +
hLine.StartAnchor.Price);
}
}

» Floating-Point Comparisons: Direct equality comparisons (==
with double (floating-point) values can be unreliable due to
precision issues. When comparing prices or indicator values, it's
better to check if they are "close enough" by using a small
tolerance (e.g., TickSize for prices) or NinjaTrader's built-in

ApproxCompare() extension method.”
CH#
// Example: Comparing double values with tolerance

double pricel = 100.00001;

double price2 = 100.00000;
/1 if (price1 == price2) // This might be false

if (Math.Abs(price1 - price2) <
Instrument.Masterinstrument.TickSize)

{

/I Consider them equal for practical purposes

}

// Or using NinjaTrader's extension method
if (pricel.ApproxCompare(price2) == 0)
{

/I Consider them equal

}

Debugging Techniques

o Print() Statements: The simplest and often most effective



debugging tool in NinjaScript is the Print() method. It allows
outputting variable values, messages, or execution markers to
the "NinjaScript Output" window (accessible from the
NinjaTrader Control Center under New > NinjaScript Output).
This helps trace the flow of execution and inspect the state of

variables at different points.’
CH#
// Example: Using Print() for debugging

Print("OnBarUpdate called. CurrentBar: " + CurrentBar + ", Close: " +
Close);
if (myCondition)
{
Print("myCondition is true. Value of myVar: " + myVar);

}

NinjaTrader Strategy Analyzer: For strategies, the Strategy
Analyzer is an invaluable tool not only for backtesting
performance but also for understanding behavior. It provides
detailed reports on trades, and by adding Print() statements,
one can observe the strategy's decision-making process on
historical data.

NinjaScript Editor Tools: The built-in NinjaScript Editor offers
some basic debugging capabilities, though they are less
extensive than those in full-fledged IDEs.™

Visual Studio Debugging: When developing NinjaScript files
using Visual Studio (or VS Code with appropriate.NET debugging
extensions), developers can leverage the full power of the Visual
Studio debugger. This includes setting breakpoints, stepping
through code line by line, inspecting variables in real-time,
examining the call stack, and more. To debug a NinjaScript
running within NinjaTrader using Visual Studio, one typically



attaches the Visual Studio debugger to the NinjaTrader.exe
process.
o Common Errors to Watch For:

o NullReferenceException: Occurs when trying to access a
member of an object that is null. Often due to improper
initialization or accessing objects outside their valid lifecycle
state (e.g., using an indicator in State.SetDefaults).”

o IndexOutOfRangeException: Occurs when trying to access
an array or list element with an index that is outside its valid
bounds (e.g., Close if there aren't that many bars ahead).”

o Logic errors: The code compiles and runs without exceptions
but produces incorrect results or behavior. These require
careful tracing with Print() statements or a debugger.

Understanding these common issues and debugging approaches is
essential for efficient NinjaScript development. Al tools can assist in
this process by analyzing error messages or suggesting potential
causes for bugs when provided with the problematic code and
context.

4. Gemini Al: Capabilities for C# and NinjaScript Enhancement

Google's Gemini Al, particularly through its Gemini Code Assist
offering, provides a suite of features that can significantly aid
developers working with C#, the foundational language of
NinjaScript. Understanding these capabilities is the first step toward
effectively integrating Al into the NinjaScript development workflow.

4.1. Overview of Gemini Code Assist and its Relevance to C#

Gemini Code Assist is an Al-powered collaborator designed to
enhance developer productivity and code quality across various
stages of the software development lifecycle.® Crucially for



NinjaScript developers, C# is among the programming languages for
which Google has specifically verified the quality of assistance
provided by Gemini Code Assist.® This ensures that the Al's
capabilities are well-tuned for the syntax, semantics, and common
patterns of C# development.

Key features of Gemini Code Assist relevant to C# and, by extension,
NinjaScript development include *:

« Real-time Code Suggestions and Completions: As a
developer types C# code, Gemini can offer inline suggestions
(often referred to as "ghost text") to complete the current line or
block of code.

« Code Generation from Prompts: Developers can instruct
Gemini, using natural language prompts, to generate entire C#
code blocks, functions, or even class structures.

o Error Detection and Correction: Gemini can identify potential
errors in C# code and suggest corrections or fixes.

» Code Explanation: It can analyze existing C# code snippets or
files and provide natural language explanations of their
functionality and logic.

« IDE Integration: Gemini Code Assist is designed to work within
popular Integrated Development Environments (IDEs) such as
Visual Studio Code and JetBrains IDEs (like IntelliJ or Rider),
which are often preferred for NinjaScript development over the
native editor.

4.2. Code Generation: From Snippets to Functions

One of the most impactful features of Gemini is its ability to generate
C# code. This can range from completing partially typed statements
to generating entire methods or classes based on descriptive
prompts.® Within a supported IDE, developers can typically invoke



code generation in several ways:

« Inline Suggestions (Ghost Text): As code is being written,
Gemini automatically suggests completions. Pressing Tab usually
accepts the suggestion.¢

« Comment-Based Prompts: A developer can write a comment
describing the desired code (e.g., // Function to calculate the
average of a list of doubles) and then trigger Gemini to generate
the corresponding C# function.¢

« Dedicated Al Chat/Prompt Interface: Many IDE integrations
offer a chat panel or a quick command palette (e.g., using
/generate command in VS Code) where natural language
prompts can be entered to request code generation.

This capability can significantly accelerate the development of
boilerplate code (e.g., class structures, property definitions), the
implementation of specific algorithms described in plain English, or
the creation of utility functions common in trading scripts (e.g.,
functions for calculating risk-reward ratios, formatting output
strings).

4.3. Code Analysis and Understanding Existing NinjaScript

NinjaScript projects often involve working with existing code,
whether it's legacy scripts, third-party indicators, or complex
strategies developed by others. Gemini can be a valuable tool for
understanding such C# codebases.® By selecting a block of code or
providing an entire file to Gemini (typically through the IDE's chat
interface or a right-click context menu), developers can request
explanations. For example, a prompt like "Explain this C# function
and its parameters" or "Summarize the logic within this
OnBarUpdate method" can yield insights into the purpose of
variables, the flow of control, and the overall intent of the code. This



is particularly useful for deciphering complex calculations or
unfamiliar NinjaScript APl usages.

4.4. Debugging Assistance with Gemini

Debugging is an integral part of software development, and Gemini
offers features to assist in this often challenging task. When faced
with errors or unexpected behavior in C# (and thus NinjaScript)
code, developers can leverage Gemini in the following ways *;

o Error Explanation: If a compiler error or runtime exception
occurs, the error message can be provided to Gemini, which
may offer an explanation of the error's meaning and common
causes.

« Bug Identification and Fix Suggestions: By providing a snippet
of problematic C# code and describing the issue (e.g., "This
function is supposed to return true but sometimes returns false.
Why?"), Gemini can analyze the code and suggest potential
bugs or offer fixes. IDE integrations might offer "Quick Fix"
options for highlighted errors, potentially powered by Gemini,
that automatically apply suggested changes.® The /fix command
(e.g., /fix potential NullPointerExceptions in this method) can
also be used.

« Logical Troubleshooting: Even without explicit error messages,
if a script isn't behaving as expected, describing the intended
logic and the observed behavior to Gemini can sometimes lead
to suggestions about where the logical flaw might lie.”

4.5. Code Explanation and Documentation Generation

Beyond understanding existing code for modification or debugging,
Gemini can also assist in making C# code more maintainable
through documentation and simplification.

« Generating Comments: Developers can select a C# function or



a complex block of code and ask Gemini to generate explanatory
comments (e.g., using a command like /doc this function).

« Simplifying Code: If a piece of C# code is overly complex or
difficult to read, Gemini can be prompted to simplify it (e.g.,
/simplify this if-else structure) while preserving its functionality.
This can improve both readability and maintainability.

4.6. Local Codebase Awareness and Customization (Enterprise Feature)

A significant aspect of Gemini Code Assist's effectiveness, especially
for specialized frameworks like NinjaScript, is its ability to leverage
context from the developer's local environment.

o Local Codebase Awareness: Standard versions of Gemini Code
Assist can often ground their responses and suggestions based
on the context of currently open files and the broader project
structure within the IDE.° This means if a developer is working on
a NinjaScript indicator and has other related .cs files open (e.g.,
a base class they've written, other utility scripts), Gemini's
suggestions can become more relevant and tailored to that
specific project's conventions and components.

« Code Customization (Enterprise): For organizations with
substantial private codebases, Gemini Code Assist Enterprise
offers a "code customization" feature. This allows the
organization to have its private code repositories (e.g., a
collection of proprietary NinjaScripts) indexed by Gemini. The Al
then uses this private index to provide code suggestions that are
more closely aligned with the organization's specific coding
styles, internal libraries, and proprietary APIs.®

The "local codebase awareness" is particularly crucial for NinjaScript
development. Standard C# models, while proficient in the language,
might lack deep, specific knowledge of NinjaTrader's proprietary



classes, methods, and enums (e.g.,
NinjaTrader.NinjaScript.Indicators.SMA,
NinjaTrader.Core.Globals.Now, NinjaTrader.NinjaScript.OrderAction,
the specific State enum values). Without this awareness, a general
C# model might "hallucinate" or misuse these elements. However,
when Gemini can "see" other NinjaScript files within the current
project—perhaps other indicators, strategies, or custom base
classes the developer has created—its suggestions become more
contextually accurate. It can learn to use NinjaTrader-specific
objects correctly and understand custom helper functions defined
within the project. For developers or teams with a significant corpus
of existing NinjaScripts, the enterprise-level "code customization”
feature, by indexing a repository of these scripts, could effectively
create a version of Gemini that is significantly more attuned to the
nuances of the NinjaScript domain.” This implies that to maximize
Gemini's utility, developers should ensure their project is
well-structured and that relevant reference scripts or documentation
(if in a format Gemini can process within the IDE context) are part of
the project environment.

Table 4: Gemini Al Features for NinjaScript Developers

Gemini Feature | Description Specific Example
Application to Prompt Snippet
NinjaScript (Conceptual)
Code Suggests code Autocompletes Typing Close.
Completion (ghost text) as NinjaScript/C# might suggest
you type. ° syntax, variable ApproxCompare
names, method ().
calls.




Code Generates code | Create /generate a
Generation blocks or OnBarUpdate NinjaScript
functions from logic, helper function to
natural language | functions, calculate
prompts. ° State.SetDefault | Average True
S parameters, Range over 14
order entry periods.
conditions.
Code Explains Understand Select code
Explanation selected code in | complex block, then
natural indicator prompt: Explain
language. * calculations, this NinjaScript
strategy strategy's profit
entry/exit rules, target logic.
or
OnStateChange
logic in existing
scripts.
Debugging Helps identify Diagnose My NinjaScript is
Assistance errors and NullReferenceEx | throwing an
suggests fixes.* | ception, error here
IndexOutOfRang | [paste code and
eException, error message].
logic errors in What's wrong?
OnBarUpdate, or /fix this error
or issues with in my
order NinjaScript.
submissions.
Documentation Adds comments | Generate XML Select method,

Generation

or
documentation

documentation
comments for
public

then prompt:
/doc this
NinjaScript




to code. ©

properties or
summaries for

function.

complex
methods.
Code Suggests ways Refactor deeply | Simplify this
Simplification / to make code nested if complex
Refactoring more readable statements in conditional logic
or efficient. ° OnBarUpdate, in my NinjaScript
simplify complex | indicator.
calculations.
Local Codebase | Uses context Provides (Implicit) Gemini

internal libraries,
or proprietary
framework
extensions.

Awareness from your suggestions that | uses project
current align with your context
project/open custom helper automatically
files for more functions, base when providing
relevant classes, or other | completions or
suggestions. ® NinjaScripts in generation.

the same
project.

Code Tailors Generates (Implicit with

Customization suggestions NinjaScript code | setup)

(Enterprise) based on an consistent with Suggestions
organization's a team's reflect indexed
private established private
codebase. " patterns, NinjaScript

repositories.

This table maps general Gemini capabilities to their practical
applications within the NinjaScript domain, offering developers a




clear view of how this Al assistant can be integrated into their
development tasks.

5. Mastering Prompt Engineering for NinjaScript with Gemini

The effectiveness of any Large Language Model, including Gemini, is
heavily dependent on the quality of the prompts it receives. "Prompt
engineering" is the art and science of crafting inputs that elicit the
most accurate, relevant, and useful responses from the Al. For
NinjaScript development, this involves combining general LLM
prompting best practices with specific considerations for the C#
language and the NinjaTrader framework.

5.1. General LLM Prompting Best Practices

Several core principles underpin effective prompt engineering for
LLMs like Gemini, applicable across various tasks including code
generation *:

» Clarity and Specificity: Prompts should be direct, clear, and
unambiguous. Vague requests lead to vague or irrelevant
outputs. Clearly define the task, the desired outcome, and any
constraints.” For instance, instead of "Write some NinjaScript," a
better start is "Write a NinjaScript indicator that plots a
10-period Simple Moving Average.”

» Provide Context: Include relevant background information. For
NinjaScript, this means specifying C# as the language,
mentioning the NinjaTrader 8 environment, and referencing key
NinjaScript concepts or classes (e.g., Indicator, Strategy,
OnBarUpdate, State.DatalLoaded).” The more context the Al has,
the better it can tailor its response.

 Instructions at the Beginning: Place the primary instructions
or the core task at the beginning of the prompt. Some sources
suggest using delimiters like ### or """ to clearly separate



instructions from contextual information or examples, though
this may vary by LLM interface.”

Articulate Desired Output Format: If a specific output format
is required (e.g., a complete C# class, a single function, a list of
suggestions, code with XML comments), explicitly state this in
the prompt. Providing an example of the desired format
(few-shot prompting) can be very effective.”

Zero-Shot vs. Few-Shot Prompting:

o Zero-Shot: Asking a question or giving an instruction
directly without providing prior examples (e.g., "Explain what
State.DatalLoaded is used for in NinjaScript.").

o Few-Shot: Providing one or more examples of the task and
desired output before asking the Al to perform a similar task
(e.g., "Here's an example of an input property in NinjaScript:
public int Length { get; set; }. Now, create an input property
for Brush Color named SignalColor."). Few-shot prompts are
often better for guiding the Al on style, structure, and
specific APl usage.”

Iterative Refinement: It's rare to get the perfect output on the
first try, especially for complex tasks. Start with a basic prompt
and iteratively refine it based on Gemini's responses. If the
output isn't quite right, adjust the prompt to be more specific,
add more context, or provide clarifying examples. Break down
complex requests into smaller, more manageable sub-prompts.®
Persona/Role Setting: Instructing the Al to adopt a specific
persona can influence the style and content of its response. For
example: "You are an expert C# developer specializing in
NinjaTrader 8 NinjaScript. Generate...".”

Positive Framing: Generally, it's more effective to tell the Al
what to do rather than what not to do. For example, "Generate



code that uses Calculate.OnBarClose" is better than "Don't
generate code that uses Calculate.OnEachTick".”

« Leading Words for Code Generation: For code generation,
providing the beginning of a code structure or "leading words"
can nudge the Al towards a particular pattern or desired
output.” For example, starting a prompt with protected override
void OnBarUpdate() can signal that the subsequent logic should
fit within this method.

A crucial element for generating high-quality NinjaScript is context
priming. While Gemini is proficient in C#, NinjaScript is a specialized
framework built upon it." Without specific cues, Gemini might
produce generic C# code that doesn't leverage NinjaScript APIs or
adhere to its architectural patterns. For instance, it might attempt to
define its own Bar class instead of using NinjaTrader's built-in data
series like Close, High. User experiences with other LLMs, such as
providing NinjaTrader 8 documentation and sample strategies to
Claude, have shown improved results due to this form of context
priming.” Therefore, effective prompts for Gemini must "immerse"
the Al in the NinjaScript environment by explicitly mentioning
NinjaScript terminology, class names (e.g., Indicator, Strategy),
lifecycle methods (e.g., OnStateChange, OnBarUpdate), and data
structures (e.g., Series<double>, SMA()).

5.2. Crafting Effective Prompts for NinjaScript Code Generation

When prompting Gemini to generate NinjaScript code, consider the
following specifics:

« Specify Script Type: Clearly state whether an Indicator,
Strategy, or AddOn is being developed.

« Mention Key Methods: Indicate which core NinjaScript
methods need implementation (e.g., "Generate the



OnStateChange method with logic for State.SetDefaults and
State.DataLoaded," or "Provide the OnBarUpdate logic for...").

« Reference Data Series: Use precise NinjaTrader data series
names: Close, High, Low, Open, Volume, Time, Input (for the
primary data series of an indicator), or BarsArray[x] for
secondary data series.

« Name Indicators: When using built-in or custom indicators,
specify them correctly (e.g., SMA(Close, 14), RSI(14, 3)).

o Define Input Parameters: List necessary input parameters,
their C# data types (e.g., int Period, double Offset, Brush
UpTrendColor), and their intended use. Request that they be
exposed in the Ul.

« Describe Logic Clearly: Detail the conditions for actions. For
example: "If the Close crosses above the SMA(Close, 20) and
the Volume is greater than the SMA(Volume, 20), then..."

« Strategy Specifics: For strategies, define order entry
conditions and actions (e.g., EnterLong("MyEntry"),
EnterShortLimit(DefaultQuantity, Close - 2 * TickSize,
"MyShortEntry")) and exit conditions (e.g., profit targets, stop
losses using SetProfitTarget(), SetStopLoss(), or custom exit
logic like ExitLong()).

« Plotting and Drawing: Specify requirements for AddPlot() in
State.SetDefaults (e.g., PlotStyle.Line, color) or dynamic drawing
using Draw methods in OnBarUpdate or OnRender.

Example Generation Prompt:

"Generate a complete NinjaScript indicator for NinjaTrader 8 named 'PriceChannel'.

It should take two integer input parameters: ChannelPeriod (default 20) and OffsetMultiplier
(default 2, type double).

In State.SetDefaults:

e Set ChannelPeriod default to 20.
o Set OffsetMultiplier default to 2.0.



» Set IsOverlay to true.

o Add three plots: 'UpperBand' (green), 'MiddleBand' (orange),
'‘LowerBand' (red), all PlotStyle.Line. In State.DatalLoaded:

o Initialize an SMA indicator for Close with ChannelPeriod.

o Initialize an ATR indicator with ChannelPeriod. In OnBarUpdate:

o Calculate the MiddleBand as SMA(Close, ChannelPeriod).

o Calculate the UpperBand as MiddleBand + (ATR(ChannelPeriod)
* OffsetMultiplier).

o Calculate the LowerBand as MiddleBand - (ATR(ChannelPeriod)
* OffsetMultiplier). Assign these values to their respective plots."

5.3. Prompting Strategies for Code Explanation, Debugging, and Optimization in
NinjaScript

Gemini can also assist with understanding, fixing, and improving
existing NinjaScript code:

o Code Explanation:

o Paste the NinjaScript C# code snippet or refer to a
function/method within the current file.

o Prompt: "Explain this NinjaScript C# code, focusing on the
logic within the OnOrderUpdate method and how it handles
partial fills." or "What is the purpose of the State.Configure
block in this provided NinjaScript indicator code?".*

« Debugging:

o Provide the problematic NinjaScript code, any error
messages received from NinjaTrader (compiler errors or
runtime exceptions from the NinjaScript Output window),
and a clear description of the unexpected behavior.

o Prompt: "My NinjaScript strategy is supposed to place a stop
loss 30 ticks below the entry price, but the SetStopLoss()
call seems to be ignored. Here is my OnBarUpdate and
OnExecution code. [Paste code]. The NinjaScript Output



window shows [paste relevant log/error]. What could be the
issue?"."

o Alternatively: "I'm getting a
System.ArgumentOutOfRangeException in Mylndicator.cs at
line 75 during OnBarUpdate. Here's the code around that
line: [snippet]. Help me debug this."

o Optimization:

o Present the NinjaScript code section that is suspected to be
inefficient.

o Prompt: "Review this OnBarUpdate method from my
NinjaScript indicator. It iterates multiple times over historical
data. Can you suggest performance optimizations suitable
for NinjaScript, perhaps by caching intermediate results or
using more efficient NinjaScript API calls?"."

o Or: "How can | refactor this nested loop structure in my
NinjaScript strategy to reduce its computational load on
each bar update?"

5.4. Engineered Al Prompt Template for Initiating a New NinjaScript Project

To streamline the process of starting a new NinjaScript project with
Gemini and to ensure that critical NinjaScript architectural elements
are considered from the outset, a structured prompt template can
be highly beneficial. This template acts as a checklist for the
developer and a comprehensive set of instructions for Gemini,
reducing the likelihood of the Al overlooking NinjaScript-specific
nuances.

NinjaScript Project Initiation Prompt for Gemini
1. Core Directive:

You are an expert C# and NinjaTrader NinjaScript developer. Your



task is to generate the initial C# code for a new NinjaScript file.

2. NinjaScript Type:

e Type:
o Target NinjaTrader Version: NinjaTrader 8

3. Project Objective:

« Brief Description: [e.g., "A momentum oscillator that measures
the rate of change of price."]
« Main Goal:

4. Key Input Parameters (to be user-configurable in NinjaTrader
Ul):
« Example:
o RocPeriod (int): Period for Rate of Change calculation.
Default: 14. Group: "Parameters". Order: 1.
o SmaPeriod (int): Period for smoothing the RoC. Default: 5.
Group: "Parameters". Order: 2.
o OscillatorColor (Brush): Color for the oscillator plot. Default:
Brushes.DodgerBlue. Group: "Plots". Order: 3.

5. Core Logic Requirements (especially for OnBarUpdate or key
event handlers):

o Example for Indicator:
o "In OnBarUpdate:
1. Calculate Rate of Change (RoC): (Close - Close) / Close *
100 (handle potential division by zero if Close is zero).
2. This RoC value needs to be stored in an intermediate
Series<double>.
3. Calculate an SmaPeriod-period SMA of this RoC series.
4. Assign the smoothed SMA value to the main plot



(Value)."
« Example for Strategy:
o "In OnBarUpdate:

1. If MACD(12, 26, 9).Default crosses above MACD(12, 26,
9).Avg and Position.MarketPosition ==
MarketPosition.Flat, then EnterLong(DefaultQuantity,
"MACD Cross_LE");.

2. If MACD(12, 26, 9).Default crosses below MACD(12, 26,
9).Avg and Position.MarketPosition ==
MarketPosition.Long, then
ExitLong("MACD Cross_LX");."

6. Output & Visualization Requirements (Plots, Drawings, Alerts):

« Example for Indicator:
o "In State.SetDefaults, add one plot named 'MomentumOsc'
using OscillatorColor. PlotStyle should be PlotStyle.Line.
o Add a horizontal line at the zero level using
AddHorizontalLine(O, Brushes.Gray, "ZeroLine");."
« Example for Strategy:
o "In State.SetDefaults, set IsOverlay to true.
o Plot the MACD lines used for the signals on the chart for
visual confirmation.
o Generate an alert (Alert()) with a custom message when an
entry order is filled."

7. NinjaScript Structure & State Management (OnStateChange):

 State.SetDefaults: Initialize all input parameters with their
defaults. Set script properties like Name, Description, Calculate
(e.g., Calculate.OnBarClose), IsOverlay. Define all plots and lines.

« State.Configure: Initialize any collections (e.g., rocSeries = new
Series<double>(this);) or non-data-dependent resources. Add



additional DataSeries if needed (not for this example).

» State.DataLoaded: Initialize all indicators (e.g., rocSma =
SMA(rocSeries, SmaPeriod);, macd = MACD(12,26,9);). Access
Instrument, BarsPeriod, Input if directly needed by an indicator
not taking a series.

o State.Historical (if Ul elements are involved):

« State.Terminated (if custom resources need disposal):

8. Code Style & Comments:

« Generate well-formatted C# code following standard
conventions.

e Include brief comments for the main logic sections in
OnBarUpdate and for parameter definitions.

« Ensure proper use of using directives for
NinjaTrader.NinjaScript.Indicators and
NinjaTrader.NinjaScript.DrawingTools.

9. Error Handling (Basic):

« In OnBarUpdate, include a check if (CurrentBar < RequiredBars)
return; where RequiredBars is the maximum of RocPeriod and
SmaPeriod (or similar logic for strategies) to prevent index
out-of-range errors on initial bars.

o For the RoC calculation, if Close can be zero, add a check to
prevent division by zero.

10. Example Snippet (Optional - if you have a small piece of
related code or a pattern to follow):

Please generate the complete NinjaScript C# code file content
based on these specifications.



This template guides both the developer in formulating a
comprehensive request and Gemini in generating code that aligns
with NinjaScript's architectural requirements from the outset.

Table 5: Effective Prompting Techniques for Gemini with

NinjaScript
Technique Description NinjaScript Why it's
Example Effective for
NinjaScript
Context Explicitly use "Generate Orients Gemini
Priming with NinjaScript OnStateChange | to the specific
Keywords terms, class for a NinjaScript | NinjaScript
names, and Indicator. In framework,
lifecycle State.Dataloade | reducing
methods in the d, initialize an generic C#
prompt. EMA using Input | output and
and Period." improving API
usage accuracy.
22
Few-Shot Provide 1-2 "Generate a Helps Gemini
Prompting for examples of the | double input match specific
Attributes/Synt | desired code property named | NinjaScript
ax structure, OffsetValue. attribute syntax

especially for
NinjaScript-spec

Example: public
double

(NinjaScriptProp
erty, Display),

ific attributes. OffsetValue { formatting, and
get; set; }" conventions
accurately.
Role Instruct Gemini "You are an Encourages




Assignment toactas an expert responses that
expert in the NinjaScript are more
relevant domain. | developer. aligned with

Create a best practices

strategy that..." and common
patterns within
NinjaScript
development. ™

Specifying Clearly state the | "Provide only Focuses Gemini

Output desired output the C# code for | on the exact

Structure (e.g., full class, the deliverable,
specific method, | OnBarUpdate() avoiding
list of plots). method that extraneous

implements a information or
two-bar reversal | incomplete
pattern.” snippets. "

Iterative Start with a Initial: "Create a | Allows for

Refinement broader prompt, | basic RSI complex scripts

with Feedback | review output, indicator." to be built
then provide Follow-up: incrementally
specific "Modify the and corrects Al
feedback or previous RSI misunderstandin
request indicator to add | gs or omissions.
modifications. an alert when 1

RSI crosses
above 70 or
below 30."
Referencing When "In Ensures Gemini

NinjaScript
States

requesting logic
that involves
initialization or
resource

State.SetDefault
s, add a plot for
a 20-period
SMA. In

places code in
the correct
lifecycle stage,
preventing




management,
explicitly
mention the
target
OnStateChange
state.

State.DatalLoade
d, initialize this
SMA."

common
runtime errors.

Breaking Down
Complex Logic

For intricate
strategies or
indicators,
prompt for
smaller, logical
components
separately.

"First, generate
a function to
calculate a
custom volatility
measure. Next,
generate the
OnBarUpdate
logic to use this
function and
trigger signals."

Makes the task
more
manageable for
Gemini, leading
to higher quality
and more
accurate code
for each
component.

By employing these general and NinjaScript-specific prompting
techniques, developers can significantly enhance the quality and
relevance of the code and assistance received from Gemini.

6. Practical Integration: Gemini in the NinjaScript Development

Workflow

Successfully integrating Gemini into the NinjaScript development
workflow involves setting up the Al assistant within a suitable
Integrated Development Environment (IDE) and then strategically
applying its capabilities throughout the various phases of script
creation and maintenance. This section outlines these practical

steps and illustrates them with workflow examples.

6.1. Setting up Gemini Code Assist in Your Preferred IDE (e.g., VS Code)

As established, the native NinjaScript editor offers limited




functionality and no direct support for Al assistants like Gemini Code
Assist.? Therefore, the first step is to use a more capable external
IDE. Visual Studio Code (VS Code) is a popular, free, and powerful
choice that supports Gemini Code Assist.

The setup process generally involves:

1. Install VS Code: If not already installed, download and install VS
Code from the official website.

2. Install C# Support: Install the official C# extension from
Microsoft (often named "C# Dev Kit" or similar, which provides
rich C# language services like IntelliSense, debugging, etc.).”
This is essential for working with NinjaScript files, which are C#
files (.cs).

3. Install Gemini Code Assist Extension:

o Open VS Code.

o Navigate to the Extensions view (usually an icon on the
sidebar or via Ctrl+Shift+X).

o Search for "Gemini Code Assist" (or the official name
provided by Google for its VS Code extension).

o Install the extension.®

4. Configure Gemini Code Assist:

o After installation, the extension may require login with a
Google account that has access to Gemini services. Follow
the on-screen prompts for authentication.

o Review any extension-specific settings. These might include
options for enabling/disabling inline suggestions, telemetry,
or project-specific configurations.

5. Open Your NinjaScript Project/Files:

o NinjaScript files are typically located in the
Documents\NinjaTrader 8\bin\Custom\NinjaScript subfolders
(e.g., Indicators, Strategies).



o Open the specific .cs file you are working on, or open the
entire Custom folder as a workspace in VS Code.

o Ensure that VS Code recognizes the files as C# and that the
Gemini Code Assist features (e.g., chat panel, inline
suggestions) become active.

Once set up, Gemini Code Assist will be available to help with editing
your NinjaScript .cs files directly within VS Code. Remember to keep
NinjaTrader running, potentially with the NinjaScript Editor open for
the script being edited, to facilitate automatic recompilation when
changes are saved in VS Code.’

6.2. Workflow Example: Developing a New Indicator with Gemini's Help

This workflow demonstrates an iterative, collaborative approach
where the developer guides Gemini.

» Phase 1: Conceptualization & Prompting:

o Developer Task: Define the indicator's logic. For example, a
custom oscillator that measures the distance of the current
close from a moving average, normalized by Average True
Range (ATR).

o Developer Task: Use the "Engineered Al Prompt Template"
(from Chapter 5) to create a detailed initial prompt. Specify
inputs (MA Period, ATR Period, MA Type), plot requirements
(oscillator line, zero line), and the core calculation logic for
OnBarUpdate. Crucially, detail the expected behavior within
OnStateChange states (e.g., initialize MA and ATR in
State.DatalLoaded).

« Phase 2: Initial Scaffolding and Boilerplate Generation:

o Developer Task: Submit the detailed prompt to Gemini
Code Assist (e.g., via its chat interface in VS Code).

o Gemini's Role: Generate the initial C# NinjaScript indicator



class structure. This would include the class declaration
inheriting from Indicator, the Properties region with
user-defined inputs correctly attributed for the Ul, the
OnStateChange method with stubs or initializations for
State.SetDefaults, State.Configure, and State.Dataloaded,
and a basic outline for OnBarUpdate.”

o Developer Task: Review Gemini's output for correctness of
the basic structure, property definitions, and state
initializations.

« Phase 3: Implementing Core Logic with Al Assistance:

o Developer Task: Focus on the OnBarUpdate method. If the
logic is complex, break it down.

o Developer Task: Use comment-based prompts or select a
section and use the chat interface. For example, within

OnBarUpdate, type:

CH#

/I Gemini, using the ‘MovingAverage' and ‘AverageTrueRange’
indicators initialized in State.DataLoaded,

/I calculate the oscillator value as: (Close - MovingAverage) /
AverageTrueRange;

// Assign this to Value. Handle potential division by zero if ATR is zero.

Then trigger Gemini to generate the code.

o Gemini's Role: Generate the C# code for the calculation.

o Developer Task: Review the generated logic. Iteratively
refine with Gemini if needed, asking for alternative
approaches, clarifications, or corrections (e.g., "How would |
use a different MA type here based on the MAType input?").
This iterative loop is key: Al generates, human reviews and
refines prompt, Al regenerates.™

« Phase 4: Adding Plots, Ul Elements, and Alerts:
o Developer Task: Prompt Gemini to ensure AddPlot() calls in



State.SetDefaults correctly define the oscillator plot and any
other visual elements like a zero line. Example: "Ensure
State.SetDefaults includes AddPlot(new
Stroke(Brushes.Cyan, 2), PlotStyle.Line, "MyQOscillator"); and
AddHorizontalLine(O, Brushes.Gray, "ZeroLine");."

o Developer Task: If custom drawing is needed in OnRender()
(though often avoided for simple indicators due to
performance considerations), prompt Gemini for that,
keeping performance best practices in mind.”

o Developer Task: If alerts are required: "Add an Alert() call in
OnBarUpdate if the oscillator crosses above 1.0, with the
message 'Oscillator High'."

« Phase 5: Refining and Optimizing Code:

o Developer Task: Use Gemini to explain sections of its own
generated code if anything is unclear.

o Developer Task: Prompt Gemini for refactoring or
optimization: "Review the OnBarUpdate method of this
NinjaScript indicator. Are there any obvious performance
bottlenecks or areas that could be written more efficiently
according to NinjaScript best practices?" or "/simplify this
section of code for better readability".?

o Gemini's Role: Provide suggestions for improvement.

« Phase 6: Debugging with Gemini's Insights:

o Developer Task: Compile the script in NinjaTrader. If
compiler errors occur, copy the error message and relevant
code snippet into Gemini's chat.

o Developer Task: If runtime errors (e.g.,
NullReferenceException in the NinjaScript Output window)
occur when the indicator is added to a chart, provide the
error, stack trace (if available), and the relevant code to



Gemini.’ Example: "My NinjaScript indicator is throwing a
NullReferenceException in OnBarUpdate at line X. Here's the
code: [snippet]. What could be the cause and how can | fix it
in NinjaScript?"

o Gemini's Role: Analyze the error and code, suggest
potential causes (e.g., uninitialized variable, accessing data
before State.DataLoaded), and offer solutions.

« Phase 7: Testing and Validation:

o Developer Task: This is a critical human-led step.
Thoroughly test the indicator on various instruments,
timeframes, and market conditions within NinjaTrader. Use
the Strategy Analyzer (if applicable by converting to a simple
strategy) or visual inspection on charts.

o Crucial Point: Al-generated code is an aid, not a infallible
solution. The developer is ultimately responsible for verifying
correctness and robustness.

This iterative collaboration, where the developer directs and
validates while the Al assists with generation and analysis, is central
to effectively using Gemini. It's not a "fire and forget" process but a
dynamic partnership.”

6.3. Workflow Example: Understanding and Modifying Existing NinjaScript
Strategies

Gemini can also be invaluable when working with pre-existing
NinjaScript strategies, perhaps downloaded from a community or
part of a legacy codebase.

1. Load and Understand:
o Open the existing strategy's .cs file in VS Code with Gemini
Code Assist active.
o Select complex or unfamiliar sections of code (e.g., intricate



order management logic in OnOrderUpdate or
OnPositionUpdate, or a custom entry condition in
OnBarUpdate).

o Prompt Gemini: "Explain the purpose of this selected C#
code block within the context of a NinjaScript strategy. What
conditions is it checking for order submission?".” Gemini
helps decipher the existing logic.

2. Identify Modification Areas:

o Based on understanding, decide on modifications. For
example, changing entry criteria, adding a dynamic
stop-loss mechanism, or incorporating a new filter indicator.

3. Prompt for Modifications:

o Provide Gemini with the relevant code section and a clear
instruction for the change.

o Example: "In the following OnBarUpdate method, | want to
add an additional condition for entering a long trade.
Currently, it enters if SMA(Close, 10) > SMA(Close, 30).
Modify it so that it only enters if this condition is met AND
ADX(14) > 25. Here is the current method:."

o Gemini generates the modified code.

4. Refactor and Integrate:

o Review Gemini's suggested changes.

o Use Gemini to help refactor parts of the older code for
better readability or to align with current NinjaScript best
practices if desired. "Can you refactor this part of the
strategy to use a helper function for checking entry
conditions?"

o Carefully integrate the changes, ensuring they don't conflict
with other parts of the strategy.

5. Debug and Test:



o Compile in NinjaTrader. Use Gemini to help debug any new
compiler or runtime errors introduced by the modifications,
as described in the previous workflow.

o Thoroughly backtest the modified strategy in the Strategy
Analyzer and forward-test on a demo account.

6.4. Programmatic Access via Gemini SDK (Advanced)

For advanced use cases, such as building custom developer tools or
automation scripts that interact with Gemini programmatically
outside the IDE, Google provides C# SDKs for its Al services,
including Gemini.* This allows a C# application to directly call the
Gemini API.

» Potential Use Case: A custom tool could be developed that
takes a high-level natural language description of a trading
strategy, uses the Gemini API via the SDK to translate this into
NinjaScript C# code, and then automatically saves it as a .cs file
in the appropriate NinjaTrader directory.

» Considerations: This approach requires more in-depth
programming knowledge, handling API keys securely, managing
API request/response formats, and dealing with rate limits.” It's
generally more suited for developers creating tools for
NinjaScript development rather than for direct script writing
itself.

The core of integrating Gemini effectively lies in this human-Al
collaborative loop. Al can rapidly generate code or provide analysis,
but the developer's domain expertise, understanding of NinjaScript's
nuances, and critical judgment are essential for guiding the Al,
validating its output, and ensuring the final script is robust, correct,
and aligns with the trading objectives.



7. lllustrative Examples and Use Cases

This section provides concrete examples of how Gemini Code Assist
can be used for common NinjaScript development tasks. Each
example will include:

Objective: The goal of the task.

Engineered Prompt: A well-crafted prompt for Gemini,
following the principles from Chapter 5.

Anticipated Gemini-Generated C# NinjaScript Output: A
representation of what well-guided Al might produce.
Explanation and Analysis: Discussion of the output, its
adherence to NinjaScript best practices, and how it reflects
architectural principles.

These examples aim to demonstrate the practical application of
Gemini in generating, explaining, debugging, and optimizing
NinjaScript code, with references to the architectural concepts
discussed earlier.

7.1. Example 1: Generating a Moving Average Crossover Strategy Stub

« Objective: Create the basic C# structure for a NinjaScript

strategy that enters a long position when a fast-period moving
average (MA) crosses above a slow-period MA, and enters a
short position on the reverse crossover. This stub will focus on
the core entry logic and MA plotting.

Engineered Prompt: (Utilizing the template from Section
5.4)

NinjaScript Project Initiation Prompt for Gemini

1. Core Directive:

You are an expert C# and NinjaTrader NinjaScript developer.
Your task is to generate the initial C# code for a new
NinjaScript file.



2. NinjaScript Type:
o Type: Strategy
Target NinjaTrader Version: NinjaTrader 8

o

3. Project Objective:
o Brief Description: "A simple moving average crossover

strategy.”

o Main Goal: "Generate long entry signals when a fast MA
crosses above a slow MA, and short entry signals when a
fast MA crosses below a slow MA."

4. Key Input Parameters (to be user-configurable in
NinjaTrader Ul):
o FastMAPeriod (int): Period for the fast moving average.

Default: 10. Group: "Parameters”. Order: 1.

o SlowMAPeriod (int): Period for the slow moving average.
Default: 20. Group: "Parameters". Order: 2.

o FastMAColor (Brush): Color for the fast MA plot. Default:
Brushes.Green. Group: "Plots". Order: 3.

o SlowMAColor (Brush): Color for the slow MA plot. Default:
Brushes.Red. Group: "Plots". Order: 4.

5. Core Logic Requirements (especially for OnBarUpdate):
“In OnBarUpdate:

= [If the fast MA crosses above the slow MA, and current
market position is flat, then EnterLong(DefaultQuantity,
"FastCrossAboveSlowLE");.

= [If the fast MA crosses below the slow MA, and current
market position is flat, then EnterShort(DefaultQuantity,
"FastCrossBelowSlowSE");."

o

6. Output & Visualization Requirements (Plots, Drawings,
Alerts):
o "In State.SetDefaults, set IsOverlay to true.



Add two plots: one for the fast MA using FastMAColor, and
one for the slow MA using SlowMAColor. Both PlotStyle.Line."

o

7. NinjaScript Structure & State Management
(OnStateChange):
o State.SetDefaults: Initialize input parameters, set

IsOverlay = true, Calculate = Calculate.OnBarClose.
Define plots for FastMA and SlowMA.

o State.Configure: (No specific actions for this basic example).

o State.DatalLoaded: Initialize SMA indicators for FastMA and
SlowMA using their respective period inputs and Close price
series.

o State.Terminated: (No specific actions for this basic
example).

8. Code Style & Comments:
o Generate well-formatted C# code. Include comments for

input parameters and main logic in OnBarUpdate.

o Use standard using directives for NinjaTrader.NinjaScript,
NinjaTrader.NinjaScript.Indicators,
System.ComponentModel.DataAnnotations, etc.

9. Error Handling (Basic):
In OnBarUpdate, include a check if (CurrentBar <

SlowMAPeriod) return; to prevent calculations before
enough data is available for the slowest MA.

o

Please generate the complete NinjaScript C# code file content
based on these specifications.

Anticipated Gemini-Generated C# NinjaScript Output
(Illustrative Snippet):

CH#

// #region Using declarations

// using System;

// using System.Collections.Generic;



// using System.ComponentModel;

// using System.ComponentModel.DataAnnotations;
// using System.Ling;

// using System.Text;

// using System.Threading.Tasks;

// using System.Windows.Media;

// using System.Xml.Serialization;

// using NinjaTrader.Core.Globals;

// using NinjaTrader.Gui;

// using NinjaTrader.Gui.Chart;

// using NinjaTrader.Gui.NinjaScript;

// using NinjaTrader.Data;

// using NinjaTrader.NinjaScript;

// using NinjaTrader.NinjaScript.DrawingTools;
// using NinjaTrader.NinjaScript.Indicators;

// #endregion

//This namespace holds Strategies in this folder and is required. Do not
change it.

namespace NinjaTrader.NinjaScript.Strategies

{

public class MACrossoverStrategy : Strategy
{

private SMA FastMA,;

private SMA SlowMA;

protected override void OnStateChange()
{
if (State == State.SetDefaults)
{
Description = @"Simple Moving Average
Crossover Strategy”,;
Name = @"MACrossoverStrategy",



Calculate = Calculate.OnBarClose;

EntriesPerDirection =
EntryHandling =
EntryHandling.AllEntries;
IsExitOnSessionCloseStrategy
ExitOnSessionCloseSeconds
IsFillLimitOnTouch = false;
MaximumBarsLookBack =
MaximumBarsLookBack. TonundredFlftyS|x
OrderFillResolution =
OrderFillResolution.Standard;

Slippage =0;

StartBehavior =
StartBehavior.WaitUntilFlat;

TimelnForce = TimelnForce.Gtc;

TraceOrders = false;

RealtimeErrorHandling =
RealtimeErrorHandling.StopCancelClose;

StopTargetHandling =
StopTargetHandling.PerEntryExecution;

BarsRequiredToTrade = 20; // Default value

IsOverlay = true;

// Default Input Parameter Values
FastMAPeriod =
SlowMAPeriod = 20;
FastMAColor = Brushes.Green;
SlowMAColor = Brushes.Red;

// Add Plots



AddPlot(new Stroke(FastMAColor, 2), PlotStyle.Line,
"FastMA");
AddPlot(new Stroke(SlowMAColor, 2), PlotStyle.Line,
"SlowMA");
}
else if (State == State.Configure)
{
}
else if (State == State.DatalLoaded)
{

// Initialize Indicators
FastMA = SMA(FastMAPeriod);
SlowMA = SMA(SlowMAPeriod);

/I Add indicators to plots
FastMA.Plots.Brush = FastMAColor;
SlowMA.Plots.Brush = SlowMAColor;
AddChartIndicator(FastMA);
AddChartindicator(SlowMA);

protected override void OnBarUpdate()

{
if (BarsInProgress!= 0)
return,

if (CurrentBar < Math.Max(FastMAPeriod, SlowMAPeriod))
// Ensure enough bars for both MAs
return;



// Plot MAs
Values = FastMA;
Values = SlowMA;

// Entry Logic
if (Position.MarketPosition == MarketPosition.Flat)

{
if (CrossAbove(FastMA, SlowMA, 1))

{

EnterLong(DefaultQuantity, "FastCrossAboveSlowLE");

}
else if (CrossBelow(FastMA, SlowMA, 1))

{

EnterShort(DefaultQuantity, "FastCrossBelowSlowSE");

}
}
}

#region Properties

public int FastMAPeriod { get; set; }

public int SlowMAPeriod { get; set; }

[Xmlignore]



public Brush FastMAColor { get; set; }

public string FastMAColorSerializable
{
get { return Serialize.BrushToString(FastMAColor); }
set { FastMAColor = Serialize.StringToBrush(value); }
}

[Xmlignore]

public Brush SlowMAColor { get; set; }

public string SlowMAColorSerializable
{
get { return Serialize.BrushToString(SlowMAColor); }
set { SlowMAColor = Serialize.StringToBrush(value); }
}

#endregion

« Explanation and Analysis:

o The generated code correctly creates a Strategy class with
the specified input parameters (FastMAPeriod,
SlowMAPeriod, colors) in the #region Properties. These are
decorated with NinjaScriptProperty, Range, and Display
attributes as requested, making them configurable in the



NinjaTrader Ul.
o State Management: OnStateChange is well-structured.

= In State.SetDefaults, default values for inputs are set,
IsOverlay is true, Calculate is set (though the prompt
specified OnBarClose, a typical default might be chosen
by Gemini if not overridden), and plots are added using
AddPlot().” The Brush properties are correctly handled
with Xmllgnore and serializable string counterparts for
persistence.

= In State.Dataloaded, the SMA indicators (FastMA,
SlowMA) are initialized using the input periods and
assigned to the chart plots.” This is the correct state for
initializing data-dependent objects.

o Core Logic: In OnBarUpdate, there's a guard clause if
(CurrentBar < Math.Max(FastMAPeriod, SlowMAPeriod))
return; to prevent execution before enough data is loaded
for the MAs. The MA values are assigned to the Values array
for plotting. The core entry logic uses CrossAbove() and
CrossBelow() to detect MA crossovers and EnterLong() /
EnterShort() are called when Position.MarketPosition ==
MarketPosition.Flat, as requested.

o Architectural Alignment: The code adheres to the typical
NinjaScript strategy architecture: properties for inputs,
state-driven initialization, and core logic in OnBarUpdate.

o Developer Refinements: A developer would next need to
add:

= Exit logic (e.g., ExitLong(), ExitShort() based on other
conditions, profit targets, or stop losses).

= Position sizing logic (currently uses DefaultQuantity).

= More sophisticated risk management.



= Thorough testing in Strategy Analyzer.

7.2. Example 2: Explaining a Complex Custom Indicator's OnBarUpdate() Logic

« Objective: Understand the calculations within a pre-existing,
potentially uncommented or complex indicator's OnBarUpdate()
method.

e Code Snippet (Hypothetical complex OnBarUpdate):
CH#
// Assume this is a complex, uncommented OnBarUpdate from an old
indicator
// Input is the primary data series for the indicator (e.g., Close)
// Typical is (High + Low + Close) / 3
// Period1 = 10, Period2 = 5 (assume these are input properties)
protected override void OnBarUpdate()

{

if (CurrentBar < Period1) return; // Period1 is the lookback for val

double vall = 0;
for (inti = 0; i < Period1; i++)

{

val1l += (High[i] - Low[il); // Sum of ranges over Period1 bars

}

vall /= Period1; // Average range over Period1 bars

double val2 = SMA(Typical, Period2); // 5-period SMA of Typical
price

if (Input > val2 + (val1 * 0.5))
{

Value = 1; // Assign to the default plot
PlotBrushes = Brushes.Green;



else if (Input < val2 - (val1 * 0.5))

{

Value = -1;

PlotBrushes = Brushes.Red;
}
else
{

Value = 0;

PlotBrushes = Brushes.Gray;
}

}

« Engineered Prompt:
Explain the following NinjaScript C# code from an
OnBarUpdate() method of an indicator.
Describe what val1 and val2 represent.
Explain the conditions under which Value is set to 1, -1, or O, and
how PlotBrushes is affected.
Assume Period1 and Period2 are integer input parameters. Input
is the primary data series.csharp
// [Paste the code snippet here]
protected override void OnBarUpdate()
{
if (CurrentBar < Period1) return;
double val1 = O;
for (inti=0; i< Period1; i++)
{
vall += (Highl[i] - Lowl[i]);

}
vall /= Period1;



double val2 = SMA(Typical, Period2);

if (Input > val2 + (val1 * 0.5))
{
Value = 1;
PlotBrushes = Brushes.Green;

}
else if (Input < val2 - (val1 * 0.5))

{
Value = -1;
PlotBrushes = Brushes.Red;
}
else
{
Value = O;

PlotBrushes = Brushes.Gray;

}
}

Anticipated Gemini-Generated Explanation:
"This NinjaScript OnBarUpdate() code calculates a custom

oscillator or state indicator.

o vall: This variable represents the average range (High - Low)
of the price bars over the last Period1 bars. It's a measure of

recent volatility.

o val2: This variable represents a Simple Moving Average
(SMA) of the 'Typical Price' ((High + Low + Close) / 3) over
the last Period2 bars. It acts as a short-term central

tendency or baseline price.

The indicator then sets its primary output value (Value) and



the color of its first plot (PlotBrushes) based on the following
conditions:
o If the current Input (e.g., current closing price) is greater

than val2 (the SMA of Typical Price) plus half of val1 (the
average range), then Value is set to 1 and the plot color is
Green. This likely signals a strong bullish breakout or
condition, where the price has moved significantly above its
recent baseline, adjusted for volatility.

o If the current Input is less than val2 minus half of val1, then
Value is set to -1 and the plot color is Red. This likely signals
a strong bearish breakdown or condition.

o Otherwise (if the price is within this dynamic band around
val2), Value is set to O and the plot color is Gray, indicating a
neutral or consolidative state."

« Explanation and Analysis:

o Gemini's explanation successfully deconstructs the provided
code. It correctly identifies the calculation for vall as an
average range and val2 as an SMA of Typical Price.

o It accurately interprets the conditional logic, explaining that
the indicator is essentially creating dynamic bands around
the SMA (val2) using a multiple of the average range (val1)
and then determining if the current price is above, below, or
within these bands.

o This demonstrates Gemini's capability to understand C#
code, mathematical operations, and common trading
concepts (like volatility bands and price relative to a moving
average), making it a useful tool for reverse-engineering or
understanding unfamiliar NinjaScripts.®

7.3. Example 3: Debugging a Common NullReferenceException in NinjaScript with
Gemini



o Objective: Identify the cause of a NullReferenceException that
commonly occurs due to incorrect indicator initialization timing.

o Problematic Code Snippet (lllustrative):
C#
// In NinjaScript Indicator class

public class MyNullRefIndicator : Indicator

{
private SMA mySma; // Declared but not initialized correctly
private int period = 14; // Assume this is meant to be an input

protected override void OnStateChange()

{
if (State == State.SetDefaults)

{
Description = @"Demonstrates a common
NullReferenceException cause.";
Name = @"MyNullRefIndicator";
Calculate = Calculate.OnBarClose;
IsOverlay = true;
// period = 14; // If it were an input, default would be set here.

// INCORRECT INITIALIZATION:

/I Attempting to initialize SMA here will likely lead to issues,
/I as 'period' might not be its final user-set value,

// and 'Input’ data series is not yet available.

// mySma = SMA(period); // This is a common mistake.

}
else if (State == State.Configure)

{
/I If ‘period’ was a public property like:
// public int Period {get; set;}



// And its default was set in SetDefaults, then by Configure, Period
has its user-set value.

}
else if (State == State.DatalLoaded)

{
// CORRECT INITIALIZATION LOCATION:
// mySma = SMA(Input, period); // Or just SMA(period) if Input is
implied.

}

protected override void OnBarUpdate()
{
if (CurrentBar < period) // Guard clause
return;

// This line will throw NullReferenceException if mySma is null
if (mySma!= null) // This check would prevent it, but let's assume it's
missing for the error
Values = mySma;
else
Print($"Error: mySma is null at CurrentBar {CurrentBar}. SMA
should be initialized in State.DataLoaded.");
// For demonstration, let's force the error if it wasn't initialized:
/l Values = mySma; // This would cause the crash if mySma is null.

/I To make ‘period’ an input, it should be a property:
// #region Properties

/l

//



//
// public int Period { get; set; }
// #endregion

}

« Engineered Prompt:
| am getting a System.NullReferenceException: Object reference
not set to an instance of an object. error in the OnBarUpdate()
method of my NinjaScript indicator when trying to access
mySma.
The mySma variable is declared as private SMA mySma;.
| suspect the initialization of mySma might be incorrect.
Here's the relevant parts of my OnStateChange() and
OnBarUpdate() methods:csharp

// private SMA mySma;

// public int Period { get; set; } // Assume this is a public input
property

// protected override void OnStateChange()

/1{

/I if (State == State.SetDefaults)

/1{

// Period = 14; // Default for input

// /] Possible incorrect initialization: mySma = SMA(Period);
/1'}

// else if (State == State.DatalLoaded)

/I1{

// /] Correct place: mySma = SMA(Period);

/1'}

/1'}

// protected override void OnBarUpdate()



/1{

/1 if (CurrentBar < Period) return;

// Values = mySma; // Error occurs here

/1'}

What is the likely cause of this "NullReferenceException’ in
NinjaScript and how should | fix it?

« Anticipated Gemini Suggestion (Ideal):
"The NullReferenceException when accessing mySma in
OnBarUpdate is most likely because the mySma object has not
been properly initialized before OnBarUpdate is first called, or it
was initialized in an incorrect state.
In NinjaScript, indicators that depend on market data (like SMA,
which needs price series) or rely on input parameters that might
be set by the user (like Period) must be initialized in the
State.DatalLoaded block of the OnStateChange() method.
Here's why and how to fix it:

1. Incorrect Initialization: If you attempted to initialize mySma
in State.SetDefaults (e.g., mySma = SMA(Period);), this is
incorrect. At State.SetDefaults, the historical data (Input
series for the SMA) is not yet available, and the Period
property might not have received its final value if it's a
user-configurable input. This would result in mySma being
null or improperly configured.

2. Missing Initialization: If mySma was declared but never
assigned an instance (i.e., mySma = SMA(Period); is missing
entirely or commented out), it will remain null.

Solution:Ensure that mySma is initialized in State.DatalLoaded.
Assuming Period is a public input property of your indicator:C#
public class MyFixedIndicator : Indicator

{



private SMA mySma;

protected override void OnStateChange()

{

if (State == State.SetDefaults)

{

}

Description = @"Correctly initialized SMA indicator.";
Name = @"MyFixedIndicator";

Calculate = Calculate.OnBarClose;

IsOverlay = true;

/I Ensure Period has a default value if it's an input property
/l Example: if Period is defined in Properties region:

// Period = 14;

AddPlot(Brushes.CornflowerBlue, "MySMA");

else if (State == State.DatalLoaded)

{

}
}

/I CORRECT INITIALIZATION:

// Initialize mySma here, using the (potentially user-set) Period value.
/I And implicitly using the primary Input series (e.g., Close).

mySma = SMA(Period); // Assuming 'Period' is a public int property

protected override void OnBarUpdate()

{

// Add a guard for sufficient bars for the SMA calculation AND ensure

mySma is not null
if (CurrentBar < Period |

| mySma == null)

return;



Values = mySma;

}

#region Properties

public int Period { get; set; } = 14; // Initialize with a default
#endregion

By initializing "mySma’ in "State.DataLoaded’, you ensure that all
necessary data and parameters are available, preventing the
"NullReferenceException’." [10, 12]

« Explanation and Analysis:

o Gemini correctly identifies the most common cause of
NullReferenceException for indicators in NinjaScript:
improper initialization timing related to the OnStateChange
lifecycle.

o It accurately points to State.DatalLoaded as the correct place
for initializing data-dependent objects like SMA.

o The suggested fix includes the correct placement of the
initialization and also implies the need for Period to be a
properly defined input property.

o This demonstrates Gemini's potential to diagnose common
NinjaScript-specific architectural errors when provided with
appropriate context and error symptoms.

7.4. Example 4: Optimizing a Loop or Calculation within a NinjaScript

o Objective: Improve the performance of a custom calculation



within OnBarUpdate that inefficiently re-calculates a sum over
many historical bars on each new bar.

Inefficient Code Snippet:

C#

// Calculates a simple moving average manually and inefficiently
protected override void OnBarUpdate()

{
if (CurrentBar < Period) // Period is an input, e.g., 20
{
Value = 0; // Or some other default for initial bars
return,
}

double sum = O;

// Inefficient: This loop re-sums 'Period' number of closes on EVERY bar
update.

for (inti = 0; i < Period; i++)

{

sum += Closeli];

}

double average = sum / Period;

Value = average;

}

/I Assume 'Period' is a public int property, initialized in
SetDefaults/Datal.oaded

Engineered Prompt:

This NinjaScript C# code in OnBarUpdate() calculates a simple
moving average over Period bars.

It seems inefficient because the for loop re-calculates the sum
of Period closes on every bar.



How can | optimize this for better performance in NinjaScript?
Suggest an alternative approach that avoids this redundant
summation, perhaps by updating the sum incrementally or by
using built-in NinjaScript features if applicable.csharp

// [Paste the inefficient code snippet here]

// Assume 'public int Period { get; set; }' is an input property.
// protected override void OnBarUpdate()

/I1{

/I if (CurrentBar < Period)

/I1{

// Value = O;

/l return;

/1'}

// double sum = O;

/l for (inti=0;i< Period; i++)

/I1{

// sum += Closelil;

/1'}

// double average = sum / Period;

// Value = average;

/1'}

Anticipated Gemini Suggestion (Ideal):

"The provided code for calculating a simple moving average is
indeed inefficient due to the repeated summation in the for loop
on each OnBarUpdate call. Here are two more performant
approaches in NinjaScript:

1. Using the Built-in SMA Indicator (Recommended for SMAs):
NinjaScript provides a highly optimized built-in SMA indicator.
This is the preferred method for calculating SMAs.

C#
// In your indicator class:



// private SMA mySmalnstance;
// public int Period { get; set; } // Input property

// protected override void OnStateChange()

/1 {
/I if (State == State.SetDefaults)
/1 {

/! Period = 20; // Default value

/l /l... other defaults...

// AddPlot(Brushes.Blue, "OptimizedSMA");

/Il }

/I else if (State == State.DatalLoaded)

/1 {

// mySmalnstance = SMA(Close, Period); // Initialize SMA here
/1 }

/1'}

// protected override void OnBarUpdate()
I1{
/I if (CurrentBar < Period |

| mySmalnstance == null)
/] return;

/l Value = mySmalnstance; // Access the SMA value
/l'}

This approach leverages NinjaTrader's internal optimizations for its
indicators.

**2. Incremental Summation (for custom rolling calculations where



no built-in exists):**

If you were calculating a custom rolling sum or average for which no
direct built-in indicator exists, you could optimize by maintaining the
sum incrementally.

““csharp

// In your indicator class:

/I private double currentSum = O;

// public int Period { get; set; } // Input property

// protected override void OnStateChange()

/1 {
/I if (State == State.SetDefaults)
/1 {

/l Period = 20;

/l /1... other defaults...

// AddPlot(Brushes.Green, "CustomRollingAvg");

/)

/I else if (State == State.Configure) // Reset sum if script is
reconfigured

/I A{

// currentSum = O;

/l}

/l'}

// protected override void OnBarUpdate()
/I {

//  currentSum += Close; // Add the newest bar's close

/l if (CurrentBar >= Period)



I A{

// currentSum -= Close[Period]; // Subtract the oldest bar's close
that's falling out of the window

// Value = currentSum / Period;

/I }

/I else if (CurrentBar >= 0) // Handle initial bars where window is
not full

/I A{

// // Optionally, calculate average over available bars, or wait for
full period

/l // For a true 'Period' SMA, you'd typically wait until CurrentBar
>= Period -1

// // This example calculates an expanding average until Period is
met.

// if (CurrentBar == 0) Value = Close;

// else Value = currentSum / (CurrentBar + 1); // Or simply
return/do nothing until full period
/)

/'}

For a standard SMA, the first method (using the built-in "SMA’
indicator) is strongly recommended for its simplicity, accuracy, and
performance." [12, 13]

« Explanation and Analysis:
o Gemini correctly identifies the inefficiency of the original
loop.
o Crucially, it suggests the best practice in NinjaScript: using
the built-in, optimized SMA indicator. This demonstrates an
understanding beyond generic C# optimization, extending to



framework-specific features.
o It also provides an algorithmic optimization (incremental
sum) as an alternative, which would be relevant for custom
rolling calculations not covered by built-in indicators.
o The suggestions align with NinjaScript performance best
practices, such as initializing indicators in State.DatalLoaded.
o This example shows Gemini's potential to not only fix code
but also to guide developers towards more idiomatic and

efficient uses of the NinjaScript framework.

Throughout these examples, the prompts are designed to give
Gemini sufficient context about the NinjaScript environment (e.g.,
mentioning OnBarUpdate, State.DataLoaded, Indicator type, specific
NinjaScript methods like SMA()). The anticipated outputs reflect how
Gemini, when properly guided, can generate code that aligns with
NinjaScript's architectural principles, such as correct state
management for initialization and placing core logic in appropriate
event handlers. The developer's role remains crucial in crafting these
precise prompts and critically evaluating the Al's output.

Table 6: Sample Gemini Prompts for NinjaScript Tasks

Task Category Sample Prompt | Key NinjaScript | Expected
for Gemini Elements to Output Type
Include
Indicator "Generate a Indicator, NT8, Full C# class
Scaffolding NinjaScript input structure for the
Indicator for NT8 | names/types/de | indicator.
named faults, plot
‘MyCustomVol'. names,
It needs one int IsOverlay,
input Length Calculate,




(default 20) and
one plot
‘Volatility".
Initialize
IsOverlay = false
and Calculate =
Calculate.OnBar

State.SetDefault
S.

Close in

State.SetDefault

s."
Strategy Entry | "In Strategy, C# code block
Logic OnBarUpdate of | OnBarUpdate, for

a NinjaScript specific OnBarUpdate

Strategy, if indicators (RS, implementing

RSI(14,3) < 30 EMA), the logic.

and Close > Position.MarketP

EMA(Close, osition,

200), and EnterLong().

Position.MarketP

osition ==

MarketPosition.F

lat, then

EnterLong(Defa

ultQuantity,

"RSI_LE");."
Adding Input "Add a bool NinjaScriptProp C# property
Parameter input property erty, Display declaration with

named
EnableFeature
to my existing
NinjaScript
indicator.
Default it to true

attribute details,
C# type, default
value,
State.SetDefault
S.

attributes and
State.SetDefault
s update.




in
State.SetDefault
s. Display name
'‘Enable Feature',
group 'Settings’,
order 5."

Plotting Data “In State.SetDefault | C# code for
State.SetDefault | s, AddPlot(), AddPlot() and
s of my PlotStyle, Brush, | assignment in
NinjaScript OnBarUpdate, OnBarUpdate.
Indicator, add a Values[plotindex
Plot named I[barsAgo].
‘SignalLine' with
PlotStyle.Dash
and color
Brushes.Magent
a.In
OnBarUpdate,
assign
myCalculatedVal
ue to this plot
(Values)."
Debugging "My NinjaScript Error type, C# code
NullReferenceE | indicator throws | variable name, showing correct
xception NullReferenceEx | type (MACD), initialization in
ception at relevant State.Dataloade
indicatorinstanc | methods d.
ein (OnBarUpdate,
OnBarUpdate. OnStateChange)
indicatorinstanc | , suspected
eisdeclaredas | cause

private MACD
macd;. Show me

(initialization).




the correct way
to initialize macd
in

find the highest
high. How can |
optimize this to
only look back
LookbackPeriod
bars and do it
efficiently?"

optimization
goal, relevant
variables
(LookbackPerio
d).

OnStateChange.
Explaining "Explain this Specific Natural
Code Segment | NinjaScript C# NinjaScript language
code snippet method explanation of
from (OnExecutionUp | the code's
OnExecutionUp date), object purpose and
date(): if types conditions.
(execution.Orde | (Execution,
rrName == Order),
"MyEntry" && properties
execution.Order. | (Order.Name,
OrderState == Order.OrderStat
OrderState.Fille | e).
d) { /* logic */ }"
Optimizing a "This loop inmy | Context Optimized C#
Loop NinjaScript (OnBarUpdate), | code snippet,
OnBarUpdate current possibly using
iterates from O inefficient logic, | MAX(High,
to CurrentBar to | desired LookbackPeriod

) or an efficient
loop.

This table provides a quick reference for developers, illustrating how




to structure prompts for various common tasks encountered during
NinjaScript development with Gemini.

8. Addressing Potential Challenges and Limitations

While Gemini Al offers powerful assistance for NinjaScript
development, it is essential to be aware of potential challenges and
limitations. Acknowledging these helps in setting realistic
expectations and employing mitigation strategies to ensure the
development of robust and reliable trading scripts.

8.1. Understanding Al Hallucinations and Ensuring Code Accuracy

Large Language Models, including Gemini, can sometimes generate
outputs that are plausible-sounding but factually incorrect,
irrelevant, or nonsensical. This phenomenon is often termed "Al
hallucination".® In the context of code generation, this could manifest
as syntactically correct C# that implements a flawed algorithm, uses
non-existent API calls, or misinterprets the prompt's intent in a subtle
way. For financial applications like NinjaScript, where code errors can
lead to direct monetary loss, the risk associated with hallucinations
is particularly acute. There are user reports indicating that LLMs,
when dealing with niche APIs like NinjaScript, may occasionally
"hallucinate" functions or properties that do not actually exist within
the framework, likely due to sparser representation of such specific
APIs in their vast training data compared to general-purpose
libraries.”

Mitigation Strategies:

« Critical Review: Always critically review any code generated or
suggested by Gemini. Do not assume its correctness, even if it
looks plausible.

» Thorough Testing: This cannot be overemphasized. All



NinjaScript code, especially logic related to order execution or
critical calculations, must be rigorously tested. This includes:

o Compilation: Ensure the code compiles without errors in
NinjaTrader.

o Strategy Analyzer: Backtest strategies extensively on
historical data across various instruments and market
conditions.

o Demo Trading: Forward-test strategies and indicators on a
demo account in real-time market conditions before
deploying with real capital.

o Unit Testing (where applicable): For complex helper
functions or algorithms within the NinjaScript, consider
writing separate unit tests if feasible.

« Cross-Referencing: Verify APl usage, class names, and method
signatures against the official NinjaTrader NinjaScript
documentation.?

» Context-Rich Prompts: Reduce ambiguity by providing clear,
specific, and context-rich prompts, as detailed in Chapter 5. The
more precise the instruction, the lower the chance of
misinterpretation by the Al.

8.2. Handling NinjaScript-Specific Nuances and Proprietary API Aspects

Gemini's primary training data consists of general C# code and vast
amounts of publicly available information. While it has verified C#
capabilities, it will not possess an innate, perfect, or exhaustive
understanding of NinjaTrader's entire proprietary API, the specific
behavior of all NinjaScript objects under every conceivable
circumstance, or the precise sequence and implications of all event
handler calls in the NinjaTrader runtime.” For example, the exact
conditions under which OnMarketData versus OnBarUpdate fires
with Calculate.OnEachTick versus Calculate.OnPriceChange, or the



nuances of how BarsArray[x] behaves with different session
templates, are highly specific to NinjaTrader.

Mitigation Strategies:

« Explicit Context in Prompts: As stressed earlier, prompts must
explicitly mention NinjaScript-specific classes (e.g., Indicator,
Strategy, SMA, OrderFlowCumulativeDelta), methods
(EnterLong(), AddPlot(), SetStopLoss()), event handlers
(OnStateChange, OnExecution()), and states (State.DataLoaded,
State.Configure).

« Few-Shot Prompting: Provide examples of correct NinjaScript
usage within prompts, especially for patterns involving
NinjaScript-specific attributes (like ,) or complex AP
interactions. This helps "show" Gemini the desired pattern.

« Leverage Local Codebase Awareness: If using Gemini Code
Assist within an IDE like VS Code, ensure that your project
includes other relevant NinjaScript files (e.g., base classes, other
indicators/strategies you've written, or even well-commented
examples from NinjaTrader). Gemini's ability to draw context
from these local files can significantly improve the relevance and
accuracy of its suggestions for NinjaScript-specific code.’

« Provide Documentation/Samples (if interface allows): Some
Al interfaces or tools built around LLMs allow users to upload
documents or provide a corpus of sample code that the Al can
then use as a reference. While Gemini Code Assist in an IDE
primarily uses local file context, this principle highlights the
value of having good reference material available to guide the Al,
even if indirectly.”

8.3. Dependency on Training Data and Staying Updated
Gemini's knowledge is based on the data it was trained on, up to a



certain cut-off date. It may not be aware of the very latest features,
API changes, or bug fixes introduced in newer versions of
NinjaTrader or NinjaScript if those changes occurred after its last
training cycle.”

Mitigation Strategies:

« Consult Official Documentation: Always treat the official
NinjaTrader developer documentation (accessible via
https://developer.ninjatrader.com/docs/desktop) as the definitive
source of truth for the most current APl information, class
specifications, and best practices.”

o Cautious with New Features: Exercise caution when asking
Gemini about very new or beta features of NinjaScript. It is more
likely to provide accurate information about well-established and
widely documented aspects of the API.

« Version Specificity: If possible and relevant, specify the target
NinjaTrader version (e.g., "NinjaTrader 8") in prompts, although
Gemini's fine-grained version awareness might be limited.

8.4. Rate Limits and APl Usage Considerations (for direct APl use)

If developers choose to interact with the Gemini API
programmatically using an SDK (e.g., the Google Al C# SDK #) rather
than through an IDE extension, they must be mindful of API rate
limits. These limits restrict the number of requests per minute (RPM)
or per day (RPD), and the number of tokens processed per minute
(TPM) or per day (TPD).” Exceeding these limits will result in errors
and service interruption. Different Gemini models may have different
rate limits, and usage tiers (often tied to billing) can affect these
limits.” This consideration is generally less critical for users of
integrated IDE extensions like Gemini Code Assist, as the


https://developer.ninjatrader.com/docs/desktop

subscription model typically covers normal usage patterns.

8.5. The Importance of Human Oversight and Testing

This is the most critical consideration. Al, in its current state, is a
powerful assistant and productivity tool, not a replacement for
human developer expertise, critical thinking, and ultimate
responsibility.* The developer remains the architect, the quality
controller, and the final arbiter of the code's suitability and
correctness.

The imperative to "trust but verify" is magnified exponentially when
developing financial trading scripts. A subtle logical flaw in an
Al-generated strategy, or an unhandled edge case specific to market
dynamics or NinjaScript's execution model, could lead to significant
financial losses.® The "black box" nature of some LLM
outputs—where it might not be immediately obvious why the Al
generated a particular piece of code—necessitates even more
careful scrutiny by the developer. Unlike a cosmetic bug on a
website, an error in an automated trading script can have immediate,
tangible, and adverse financial repercussions.

Mitigation Strategies:

« Developer Accountability: The developer must take full
ownership of all code, whether written manually or Al-assisted.

» Rigorous Testing Regimen: Implement a comprehensive
testing strategy:

o Code Reviews: If working in a team, conduct peer reviews
of Al-assisted code. Even solo developers should critically
review their own Al-generated segments.

o Backtesting: Use NinjaTrader's Strategy Analyzer to test
strategies against diverse historical data sets, checking for



logical consistency, performance metrics, and robustness
across different market regimes.

o Forward Testing (Paper Trading): Run the script on a demo
account with live market data for a sufficient period to
observe its behavior in real-time conditions.

o Edge Case Analysis: Consider and, if possible, test how the

script behaves under unusual market conditions (e.g., flash
crashes, high volatility, data gaps).
« Domain Knowledge: A strong understanding of trading
principles, market mechanics, and the specific instrument being
traded is crucial for validating the logic of any trading script.

Table 7: Common NinjaScript Issues & Al-Assisted Debugging

Approaches

Common Issue | Likely How Gemini Example
NinjaScript Can Assist Gemini Prompt
Cause for Debugging
NullReferenceEx | Accessing Explain error; "Getting
ception uninitialized suggest NullReferenceEx
indicator/object; | checking ception on
incorrect initialization mylndicator in
OnStateChange | state; review OnBarUpdate.
usage (e.g., init OnStateChange | Here's my
in SetDefaults logic. OnStateChange
instead of and declaration
DatalLoaded). © for mylIndicator.
What's wrong?"
Incorrect State E.g., |dentify “Is it correct to
for Initialization AddDataSeries() | incorrect initialize




outside placement; SMA(Close,
State.Configure; | suggest correct | Period) in
initializing SMA state based on State.SetDefault
in NinjaScript s within
State.SetDefault | lifecycle. NinjaScript? If
s. " not, where
should it be?"
Performance Inefficient loops; | Analyze code for | "This
Lagin redundant bottlenecks; OnBarUpdate
OnBarUpdate calculations; suggest loop in my
excessive optimized NinjaScript
DrawObject algorithms or indicator is slow.
creation; use of built-in [Paste code].
complex logic functions; How can |
on every tick. ™ recommend optimize it for
caching. performance?"
Order Logic Incorrect Analyze order "My NinjaScript
Errors (Strategy) | conditions for submission strategy enters
EnterLong/Short | logic; help trace | trades correctly
; flawed order lifecycle; but OnExecution
OnOrderUpdate/ | explain isn't updating
OnExecution OrderState my profit target
handling; issues | transitions. variable. Here's

with Position the code. Why?"
tracking.
Index Out of Accessing Explain error; "My NinjaScript
Range Close[barsAgo] suggest adding indicator throws
(DataSeries) with barsAgo CurrentBar IndexOutOfRang
value too large checks or eException
or negative; validating accessing
CurrentBar less barsAgo index. High[lookbackP
than required eriod].




issues;
IsOverlay=false
for overlay plots.

lookback. ™ lookbackPeriod
is 20. What
check should |
add in
OnBarUpdate?"
Plot Not Incorrect Review plot "My second plot
Appearing/Upda | AddPlot call; setup in ('Plot2') in
ting wrong State.SetDefault | NinjaScript isn't
Values[plotindex | s and value showing data.
] assignment; assignment in AddPlot(Brushes
Calculate mode OnBarUpdate. .Red, "Plot2"); is

in SetDefaults. |
assign to Values.
What could be
missing?"

By understanding these challenges and actively employing
mitigation strategies, developers can harness the power of Gemini to
enhance their NinjaScript development process while maintaining
the high standards of reliability and accuracy required in the

financial domain.

9. Conclusion: Advancing Your NinjaScript Development with Al

The integration of sophisticated Al tools like Google's Gemini into the
NinjaScript development workflow represents a significant step
forward for traders and developers seeking to create custom
analytical tools and automated trading strategies. This guide has
endeavored to provide a comprehensive framework for

understanding and leveraging this powerful synergy.

Recap of Benefits:

The journey through NinjaScript fundamentals, its architecture, Gemini's C# capabilities, and
effective prompt engineering has highlighted several key benéfits:




o Accelerated Development: Gemini can significantly speed up
the creation of NinjaScript code, from initial scaffolding and
boilerplate generation to implementing complex logic blocks,
thereby reducing development time.

« Enhanced Code Understanding: For existing or third-party
NinjaScripts, Gemini offers a powerful means to quickly
understand complex C# code, decipher logic, and identify the
purpose of various components.®

» Improved Debugging: Gemini can assist in diagnosing errors,
explaining exception messages, and suggesting potential fixes
for common NinjaScript issues, streamlining the often
time-consuming debugging process.

» Optimization Assistance: Developers can leverage Gemini to
review code for performance bottlenecks and suggest
optimizations according to NinjaScript best practices, leading to
more efficient scripts.™

» Facilitated Learning and Innovation: For those newer to C# or
NinjaScript, Gemini can act as an interactive learning tool. For
experienced developers, it can help explore new API features or
prototype innovative ideas more rapidly. The potential for Al to
lower entry barriers to complex algorithm development, while
still demanding rigorous validation, is noteworthy.”

However, these benefits are realized most effectively when Al
capabilities are combined with a strong understanding of NinjaScript
fundamentals, its event-driven architecture, meticulous state
management via OnStateChange ", and unwavering adherence to
development best practices concerning performance and error
handling. The developer's role evolves from sole coder to that of an
architect and collaborator with the Al, guiding its input and critically



validating its output.

Future Outlook for Al in Algorithmic Trading Development:

The role of Al in financial technology and algorithmic trading development is poised for
continued expansion. While this guide has focused on Al as a code assistant for NinjaScript,
future advancements may see Al playing more direct roles in:

» Strategy Ideation and Generation: Al models could potentially
analyze market data to suggest novel trading strategy concepts
or even generate initial strategy logic based on high-level
objectives and risk parameters.

« Advanced Backtesting Analysis: Al might be used to perform
more sophisticated analyses of backtesting results, identifying
subtle patterns, overfitting risks, or optimal parameter ranges.

« Dynamic Adaptation: Future systems might involve Al
components that can dynamically adjust strategy parameters or
even logic in response to changing market conditions, though
this introduces significant complexity and risk management
challenges.®

Despite these exciting prospects, the core principles of rigorous
testing, human oversight, and a deep understanding of both the
market and the tools employed will remain paramount. The "trust but
verify" approach will become even more critical as Al's role
deepens.’

Final Call to Action:

The practical integration of Gemini into the NinjaScript development workflow is an iterative
process of learning and refinement. Developers are encouraged to begin experimenting with
Gemini Code Assist in their preferred IDE, applying the prompt engineering techniques and
architectural considerations outlined in this guide. Start with simpler tasks—generating small
functions, explaining existing code, or creating basic indicator stubs. As familiarity grows,
progress to more complex challenges, always remembering to critically evaluate and
thoroughly test all Al-assisted code. By embracing Al as a powerful augmentation tool while
maintaining disciplined development practices, the NinjaScript community can unlock new
levels of productivity, innovation, and sophistication in the pursuit of effective algorithmic



trading solutions.
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