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Intro: Optimization as an Equilibrium



Premature optimization is 

the root of all evil.
Donald Knuth
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Equilibrium

CPU Cycles

Memory

Consumption
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Equilibrium

PerformanceMaintainability
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How Optimization Affects Maintainability

• Obscure code

• Hard to catch bugs 

• “Leaking” abstraction layers
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Know Your Enemy

DB SLOWNESS

WRONG 
EXPECTATIONS

APPLICATION 
SLOWNESS
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Know Your Enemy

DB Slowness Application Slowness

Data Read 

Slowness

Data Processing 

Slowness
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Know Your Enemy

Slow Query

Application Slowness

Bad indexes

Too many joinsHeavy 

aggregation or 

ordering

Table Lock

DB Slowness

High CPU 

Consumption
Too Many Queries
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Data Reads

Memory 
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Complexity of 

Algorithm
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Steps to Identify the Root of the Slowness

Step 1: Expectations (+ License, Hardware)

Step 2: Request Profiler to Categorize the Slowness

Step 3: Additional Measurements or Tests to detect the bottleneck

Step 4: Fix 

Step 5: Test
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Demo: Profiling Tools
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Request Profiler
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SQL Time
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DB Query Optimization
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Application Time
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JetBrains DotTrace
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Data View Select Delegates
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Data View Delegates

Data View Delegate
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UI Pagination, Ordering and Filtering

UI Data Request Modifications Automatically Propagated to SQL :

• Filtering

• Ordering

• Paging
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Data View Select Delegates

protected virtual IEnumerable ardocumentlist()
{

PXSelectBase<BalancedARDocument> cmd =
new PXSelectJoinGroupBy<BalancedARDocument,

...
OrderBy<Asc<BalancedARDocument.docType, //Set necessary sorting fields: use the key fields
Asc<BalancedARDocument.refNbr>>>> //Set necessary sorting fields: use the key fields
(this);

PXDelegateResult delegResult = new PXDelegateResult
{

IsResultFiltered = true,
IsResultTruncated = true,
IsResultSorted = true

}

foreach (PXResult<BalancedARDocument> res_record in cmd.SelectWithViewContext())
{

// add the code to process res_record
delegResult.Add(res_record);

}
return delegResult;

}
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Implicit Joins & Subselects
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BQL to SQL

PXSelectJoin<

ARInvoice, 

InnerJoin<

Customer, 

On<ARInvoice.customerID,

Equal<Customer.bAccountID>>>>, 

Where<ARInvoice.lastFinChargeDate,

LessEqual<Current<Filter.date>>>

SELECT * FROM

[ARInvoice]

INNER JOIN

[Customer]

ON [ARInvoice].[CustomerID]

= [Customer].[BAccountID]

WHERE [ARInvoice].[LastFinChargeDate]

<=@P1

WRONG!



26

BQL to SQL

PXSelectJoin<

ARInvoice, 

InnerJoin<

Customer, 

On<ARInvoice.customerID,

Equal<Customer.bAccountID>>>>, 

Where<ARInvoice.lastFinChargeDate,

LessEqual<Current<Filter.date>>>

(SELECT * FROM [ARInvoice] INNER JOIN 

[ARRegister] ON…)

(SELECT * FROM [Customer] INNER JOIN 

[BAccount] ON…

INNER JOIN FSxCustomer …)

(SELECT MAX(FinChargeDate) FROM 

[ARFinChargeTran] WHERE … GROUP 

BY…)

WHERE [ARRegister].[CompanyID]=2

AND [ARRegister].[BranchID] is in (9, 12, 18)
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Using JoinSingleTable

examples of SQL before and afterPXSelectJoin<ARRegister, 

InnerJoin<Customer, On<…>, …>

PXSelectJoin<ARInvoice, 

InnerJoinSingleTable<Customer, On<…>, …>

SELECT * FROM ARRegister

INNER JOIN [Customer] ON …

SELECT * FROM ARRegister

INNER JOIN

(SELECT * FROM [Customer] INNER JOIN 

[BAccount] ON…) ON …
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Avoiding Heavy attributes

Field Attributes:

• PXSelectorAttribute

• PXDBScalarAttribute

• PXNote Attribute

DAC Attributes:

• PXProjection Attribute

• PXTable Attribute on Derived DAC or Cache Extensions

PRO Tip: Use CacheAttached to remove some heavy attributes that you don’t need in a graph
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Reading Huge Amounts of Data
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RowSelecting and FieldSelecting Events
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Restricting Number of Fields

• Using LINQ2Bql 

• Using PXFieldScope

• Using Light Versions of DACs
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Linq2Bql

PXSelect<ARRegister>.Select(this).

Where(_=>_.DocType=“INV”);

PXSelect<ARRegister>.Select(this).

FirstOrDefault();

PXSelect<ARRegister>.Select(this).

Select(_=>_.RefNbr); 

SELECT * FROM ARRegister

WHERE DocType = ‘INV’

SELECT TOP(1) * FROM ARRegister

SELECT RefNbr FROM ARRegister
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Using PXFieldScope

using (new PXFieldScope(_ARInvoice.View,

typeof(ARInvoice.docType), typeof(ARInvoice.refNbr), typeof(ARInvoice.docDate)…))

{

foreach (ARInvoice ardoc in _ARInvoice.Select(cust.BAccountID))

{

…

}

}
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Using Light Versions of DACs

Performance Maintenance
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namespace PX.Objects.AR

public class Customer : Baccount

{

Field1

Field2

…

Field238

}

Using Light Versions of DACs

namespace PX.Objects.AR.Light

public class Customer : IBqlTable

{

Field1

Field2

Field3

}
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Optimization of Data Processing: Reusing and Recycling
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Reusing and Recycling

private static void ProcessDoc(List<Document> list)

{

foreach(var doc in list)

{

var processingGraph = PXGraph.CreateInstance<ProcessingGraph>();

var newDoc = new ResultDocument();

newDoc.Field1 = doc.Field1;

newDoc.Field2 = doc.Field2;

...

processingGraph.Document.Insert(newDoc);

processingGraph.Save.Press()

}

}
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Reusing and Recycling

private static void ProcessDoc(List<Document> list)

{

var processingGraph = PXGraph.CreateInstance<ProcessingGraph>();

foreach(var doc in list)

{

processingGraph.Clear();

var newDoc = new ResultDocument();

newDoc.Field1 = doc.Field1;

newDoc.Field2 = doc.Field2;

...

processingGraph.Document.Insert(newDoc);

processingGraph.Save.Press()

}

}
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Reusing and Recycling

private static void ProcessDoc(List<Document> list)

{

var processingGraph = PXGraph.CreateInstance<ProcessingGraph>();

foreach(var doc in list)

{

processingGraph.Clear();

var newDoc = new ResultDocument();

newDoc.Field1 = doc.Field1;

newDoc.Field2 = doc.Field2;

...

processingGraph.Document.Insert(newDoc);

foreach(var doc in doc.Details)

{

//insert document lines

}

processingGraph.Save.Press()

}

}
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Reusing and Recycling

private static void ProcessDoc(List<Document> list)

{

var processingGraph = PXGraph.CreateInstance<ProcessingGraph>();

foreach(var doc in list)

{

processingGraph.Clear();

var newDoc = new ResultDocument();

newDoc.Field1 = doc.Field1;

newDoc.Field2 = doc.Field2;

...

processingGraph.Document.Insert(newDoc);

foreach(var doc in doc.Details)

{

//insert document lines

processingGraph.Save.Press() // do for every 1000

}

}

}
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Optimization of Data Processing: Redesign of Heavy Processing
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Redesign of Heavy Processing

Examples of a Heavy Process:

▪ Data recalculation – aggregating historical data – e.g. account balances

▪ Data recalculation – quadratic complexity – e.g. discounts
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Redesign of Heavy Processing

Performance
Up-to-Date

Data
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Optimization of Data Processing: Saving Data 
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Big Transaction Scopes

▪ Consume all available memory of SQL Server

▪ Lock a lot of tables and prevent parallel processes
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Big Transaction Scopes

Performance
Data

Consistency
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Summary
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Optimization

1. Do not optimize what you don’t need to optimize

2. Identify the areas that you need to optimize using available tools

3. Understand why the slowness appears and fix the reason

Use Best Practices for Data reading and Data Processing



Thank You!
www.acumatica.com/developers


