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Agenda 

 

Programming in MS Dynamics NAV 

 NAV architecture 

 Development environment 

• Tables 

• Pages 

• C/AL programming 

 



NAV architecture 
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Architecture - NAV 2016 

 

 Microsoft Dynamics NAV 2016 is designed according to the three-tier 

architecture model: 

 Presentation logic/layers (User Interface) on the client computer, 

 Business logic on another layer available in the three-tier 

architecture called the service tier, 

 Data and data manipulation layers (DML) on the database server 

tier. 
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Development environment 



7 

Development environment 

 

Client/Server Integrated Development Environment (C/SIDE) - 

the development environment for Microsoft Dynamics NAV. 

Client Application Language (C/AL) is the language used for writing 

functions in C/SIDE. 

The C/SIDE user interface is composed of the following: 

 Object Designer, which contains designers for each of the 

object types. 

 Navigation Pane Designer, which is used to arrange MenuSuites on 

the Navigation Pane. 

 Various Tools and Editors, including a C/AL Editor for editing code,  

a Properties window, a Debugger. 
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Development environment 

 

 Microsoft Dynamics NAV is not object-oriented but object-based. 

 Developers cannot create new types of objects based on the ones that 

are already in the system.  

 Objects created in a database are visible for all companies defined in 

this database. 
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Development environment 

 

Objects available in Microsoft Dynamics NAV: 

 Tables (tabele) 

 Forms (formatki) 

 Pages (strony) 

 Reports (Raporty) 

 Codeunits (jednostki kodu) 

 Query (zapytania) 

 Dataports (Dataporty)-export or import table data in text format 

 XMLports (XMLporty)-export or import table data in XML or text format 

 MenuSuites (menu) 
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Objects 

 

Information about objects: 

 ID  

 standard objects ranges 

 add-on range 

 for student license range from 50 000..50 099   

 Name 

 Modified 

 Version List 

 Date 

 Time 

 Compiled 

 Locked/Locked By 
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Information about objects 



Object compilation 
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Tables 

 

Data types: 

 Integer 

 Boolean 

 Code – uppercase, 1..250 characters 
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Tables 

 

Data types: 

 Integer 

 Boolean 

 Code – uppercase, 1..250 characters 



16 

Tables 

 

Data types: 

 Integer 

 Boolean 

 Code – uppercase, 1..250 characters 

 Date 

 DateTime 

 Decimal 

 Option 
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Tables 

 

Data types: 

 Integer 

 Boolean 

 Code – uppercase, 1..250 characters 

 Date 

 DateTime 

 Decimal 

 Option 
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Tables 

 

Data types: 

 Integer 

 Boolean 

 Code – uppercase, 1..250 characters 

 Date 

 DateTime 

 Decimal 

 Option 

 Text – 1..1024 characters 

 Time 
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Tables 

 

Field properties (Shift+F4): 

 Field No. 

 Name 

 Caption, CaptionML 

 Description 

 Enabled 

 FieldClass: „Normal”, „FlowField”, „FlowFilter” 

 Editable 

 NotBlank 

 TableRelation (Conditional Table Relation, TableFilter in Relation) 

 



20 

Tables 

Field properties example: 
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Tables 

Field properties example: 
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Tables 

 

Table properties (under the last field Shift+F4): 

 ID 

 Name 

 Caption, CaptionML 

 Description 

 DataPerCompany 

 Permissions – additional permissions to other tables 

 LookupPageID 

 DrillDownPageID 

 DataCaptionFields – these fields are displayed in the title bar of this 

table's forms/pages  
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Tables 

 

Table properties example: 
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Tables 

 

Field triggers (F9): 

 OnValidate – data is entered in a field or when <Record>.VALIDATE is 

executed in C/AL code 

 OnLookup – Lookup (or F4) is activated 

Table triggers (F9): 

 OnInsert 

 OnModify 

 OnDelete 

 OnRename 

 

 Documentation 
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Tables 

 

Field triggers example: 
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Tables 

Table triggers example: 
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Tables 

 

Table Relationships 

There are three kinds of relationships between tables in relational 

database design: 

 One-to-Many Relationships 

 Many-to-Many Relationships 

 One-to-One Relationships 

The fields can use relationships to do the following: 

 Validate data entries 

 Perform Lookup in other tables 

 Automatically propagate changes from one table to other tables 
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Tables 

 

Keys: 

 up to 40 keys can be associated to a table 

 the primary key is composed of up to 20 fields in a record 

 the number of fields in the primary key together with all the fields in 

each secondary key must not exceed 20 

 first key on the list is the primary key 

 Enable (only a secondary key can be changed into an inactive key) 

 SumIndexField 
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Tables 

 

Keys example: 
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Tables 

 

FlowFields 

 A FlowField is a virtual field that extends the table data. It is not a 

permanent part of the table data.  

 It is used to calculate values from another table. The information in 

the FlowFields exists only at run time. 

 If a FlowField is a direct source expression of a control on a page, the 

FlowField is automatically calculated when the page is displayed to 

update a FlowField.  

 Developers use the CALCFIELDS function: 

Customer.CALCFIELDS(Balance); 
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Tables 

 

FlowFields - example 
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Tables 

 

There are seven kinds of FlowFields: 

 Sum - The sum of a specified set in a column in a table. 

 Average - The average value of a specified set in a column in a table. 

 Exists - Indicates whether any records exist in a specified set in a 

table. 

 Count - The number of records in a specified set in a table. 

 Min - The minimum value in a column in a specified set in a table. 

 Max - The maximum value in a column in a specified set in a table. 

 Lookup - Looks up a value in a column in another table. 
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Tables 

 

FlowFields 

 A FlowField is always associated with a calculation formula that 

determines how the value in the FlowField is calculated.  

 The following example shows a possible value for the CalcFormula 

property: 

 Sum("Detailed Cust. Ledger Entry".Amount  

 WHERE (Customer No.=FIELD(No.), 

      …, 

    (Currency Code=FIELD(Currency Filter))); 
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Tables 

 

FlowFields - example 
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Tables 

 

SumIndexFields 

 A SumIndexField is a decimal field that can be attached to a key 

definition.  

 This is the fundamental feature of the Microsoft Dynamics NAV 

database that constructs the basis for FlowFields.  

 SumIndexFields enable fast calculation of numeric columns in tables, 

even in tables with thousands of records.  

 This is because SumIndexFields are maintained when the database 

record is updated. 
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Tables 

 

SumIndexFields – example 

 

 



Tables 

 FieldClass changed from Normal to FlowField 

37 
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Tables 

 

FlowFilter 

 Users may want to limit calculations so that they include only those 

values in a column that have some specific properties.  

 For example, the user may want to sum up only the amounts of 

customer entries that are entered in April.  

 This is possible if the application is designed by using FlowFilter fields 

for the FlowFields.  

 A FlowFilter lets users dynamically change the Table Filter part of the 

FlowField. 
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Tables 

 

FlowFilter – example 

 



40 

Tables 

FlowFilter – example 
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Tables 

FlowFilter – example 

 



Pages 
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Pages 

 

Page components: 

 Page properties 

 Triggers 

 Actions 

 Properties 

 Triggers 
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Pages 

Page triggers example: 
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Pages 

 

Page actions example: 
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Pages 

 

Page actions example: 

 

 

 

 

 

 

 

 

 Actions 

 Properties 

 Triggers 
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Pages 

 

Page types and characteristics 

Basic kinds of pages in C/SIDE: 

 Dialog boxes 

 Request pages 

 Unbound pages – not associated with any table, 

mostly used for menu purposes or intermediate means to collect 

information from users for additional processing 

 One-record pages: Customer Card, Vendor Card 

 Multi-record pages 
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Pages 

 

Types of standard pages: 

 Card Page - One Record, example: Customer Card 

 Statistics Page - One Record, example: Customer Statistics 

 Tabular Page - Multi-Record, example: Currencies 

 List Page - Multi-Record, example: Customer List 

 Worksheet Page - Multi-Record, example: General Journal  

 Header/Line Page- Both (actually two forms), example: Sales Invoice 

 Setup Page - One Record, example: General Ledger Setup, Company 

 Information 
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Pages 

 

Types of standard pages: 

 Card Page - One Record, example: Customer Card 

 Statistics Page - One Record, example: Customer Statistics 

 Tabular Page - Multi-Record, example: Currencies 

 List Page - Multi-Record, example: Customer List 

 Worksheet Page - Multi-Record, example: General Journal  

 Header/Line Page- Both (actually two pages), example: Sales Invoice 

 Setup Page - One Record, example: General Ledger Setup, Company 

 Information 



C/AL programming 
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C/AL programming 

 

Introduction to C/AL programming 

There are three kinds of triggers: 

 Documentation triggers 

 Event triggers 

 Function Triggers 

Variable scope: 

 Global - it can be accessed anywhere  

in an object 

 Local - it can only be accessed in a single trigger in an object 

No variables can be accessed outside the object in which they are 

defined. 
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C/AL programming 

 

Documentation/Event triggers example: 

 



54 

C/AL programming 

 

Function triggers example: 
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C/AL programming 

 

Parameters to functions can be passed by: 

 Value 

 Reference 
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C/AL programming 

 

Function triggers example: 
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C/AL programming 

 

Variable example: 
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C/AL programming 

 

Text Constants example: 
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C/AL programming 

 

There are six arithmetic operators in C/AL: 

 Plus Operator (+) 

 Minus Operator (-) 

 Times Operator (*) 

 Divide Operator (/) 

 Integer Divide Operator (DIV) 

 Modulus Operator (MOD) 
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C/AL programming 

 

 Before any C/AL code is executed, all developer-defined 

variables are initialized with certain values: 

 For all variables with a numeric type, the value is zero (0). 

 For string variables, the value is an empty string ("). 

 For Boolean variables, the initial value is FALSE. 

 For Date and Time type variables,  

the initial value is 0D (the undefined date) and 0T (the undefined 

time).  

 The DateTime variable is initialized to 0DT. 
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C/AL programming 

 

The available relational operators are as follows: 

 = (equal to) 

 < (less than) 

 > (greater than) 

 <= (less than or equal to) 

 >= (greater than or equal to) 

 <> (not equal to) 

 IN (included in set) 



62 

C/AL programming 

 

 IN - example 
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C/AL programming 

 

The available logical operators are as follows: 

 AND 

 OR 

 XOR 

 NOT 
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C/AL programming 

 

C/AL Statements 

 IF <Boolean expression> THEN <statement> 

 

 EXIT - C/SIDE exits the current trigger, back to the object that calls 

the trigger, if any, or back to the user. 

 

 CASE <Expression> OF  

 <Value set 1>: <Statement 1>;  

 <Value set 2>: <Statement 2>; ... ...  

 <Value set n>: <Statement n>;  

 [ELSE <Statement n+1>] END; 
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C/AL programming 

 

C/AL Statements 

 FOR 

 FOR...DOWNTO 

 WHILE...DO 

 REPEAT...UNTIL 

 WITH 
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C/AL programming 

 

C/AL Statements 

 FOR – example 

 

 

 

 

 REPEAT…UNTIL – example 
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C/AL programming 

 

C/AL Statements 

 WITH – example 
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C/AL programming 

 

Syntax of comments 

 Single-Line Comment // 

 Block of Comments {..} 

 

Arrays 

 an array can have one or more dimensions (up to 10 dims. in C/AL) 

 Functions : CLEAR function, ARRAYLEN  

 no dynamic arrays 
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C/AL programming 

Arrays example 
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C/AL programming 

 

Arrays example 
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C/AL programming - functions 

 

Built-in functions: 

 Searching for records: GET, FIND, FINDFIRST, FINDLAST, 

FINDSET, NEXT 

 Sorting and filtering records:  SETCURRENTKEY, SETRANGE, 

 SETFILTER 

 Inserting, Modifying, and Deleting Records: INSERT, MODIFY, 

 MODIFYALL, DELETE, DELETEALL 
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C/AL programming - functions 

 

Built-in functions example:  
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C/AL programming - functions 

 

Built-in functions example:  
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C/AL programming - functions 

 View  C/AL Symbol Menu (F5) 

 

 

 



75 

C/AL programming - functions 

 

The following functions perform actions on fields: 

 CALCFIELDS - is used to update FlowFields 

 CALCSUMS is used to calculate the sum of one or more fields that 

 are SumIndexFields in the record 

 FIELDERROR - triggers a run-time error after displaying a fieldrelated 

 error message 

 INIT - initializes a record, does not initialize the fields of the primary 

key 

 TESTFIELD - is used to test a field against a value 

 VALIDATE - is used to call the OnValidate trigger of a field 

 FIELDNAME/FIELDCAPTION - returns the name/caption of a field 

 



76 

C/AL programming - functions 

 

Examples: 

CALCFIELDS  
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C/AL programming - functions 

 

Examples: 

CALCSUMS  
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C/AL programming - functions 

 

Examples: 

FIELDERROR 
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C/AL programming - functions 

 

Examples:  

FIELDERROR 
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C/AL programming - functions 

 

Examples:  

INIT 
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C/AL programming - functions 

 

Examples:  

TESTFIELD 
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C/AL programming - functions 

Examples:  

TESTFIELD 
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C/AL programming - functions 

 

Examples: 

VALIDATE 

 

 

 



84 

C/AL programming - functions 

Examples: 

FIELDNAME, FIELDCAPTION 
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C/AL programming - functions 

 

Communication functions: 

 MESSAGE: MESSAGE (String [, Value1, ...]) 

 CONFIRM: CONFIRM (String [, Default] [, Value1, ...]) 

 ERROR: ERROR(String [, Value1, ...]) 

 STRMENU: STRMENU (OptionString [, DefaultNumber]) 
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C/AL programming - functions 

 

Communication functions examples: 

MESSAGE, CONFIRM, ERROR 
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C/AL programming - functions 

 

Communication functions examples: 

STRMENU 
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C/AL programming - functions 

 

String functions: 

 STRPOS: Position := STRPOS(String, SubString) 

 COPYSTR: NewString := COPYSTR(String, Position [, Length]) 

 STRLEN: Length := STRLEN(String) 

 MAXSTRLEN: MaxLength := MAXSTLEN(String) 

 LOWERCASE and UPPERCASE: NewString := LOWERCASE(String) 

 CONVERTSTR: NewString := CONVERTSTR(String, FromCharacters, 

 ToCharacters) 

 DELSTR: NewString := DELSTR(String, Position [, Length]) 
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C/AL programming - functions 

 

String functions examples: 

CONVERTSTR 
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C/AL programming - functions 

 

System functions: 

 USERID: Name := USERID; 

 COMPANYNAME: Name := COMPANYNAME; 

 TODAY and TIME 

 WORKDATE : [WorkDate] := WORKDATE([NewDate]); 
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C/AL programming - functions 

 

Date functions: 

 DATE2DMY: IntegerVar := DATE2DMY(Date, Integer); 

Second parameter valid options are 1, 2, and 3. 

 The value 1 corresponds to Day (1-31). 

 The value 2 corresponds to Month (1-12). 

 The value 3 corresponds to Year. 
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C/AL programming - functions 

 

Date functions: 

 CALCDATE: CALCDATE(DateExpression [, Date]); 
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C/AL programming - functions 

 

Date functions: 

 NORMALDATE: ReturnDate := NORMALDATE(Date) 

 CLOSINGDATE: ReturnDate := CLOSINGDATE(Date) 
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C/AL programming - functions 

 

Number functions: 

 ABS: NewNumber := ABS(Number) 

 ROUND: NewNumber := ROUND(Number [,Precision] [, Direction]) 

 Precision Parameter: the default value is .01  

 Direction Parameter: 

  = Rounds to the nearest value (default) 

  < Rounds down 

  > Rounds up 

 

 

 RANDOMIZE: Randomize([Seed]) 

 RANDOM: Number := RANDOM(MaxNumber) 
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C/AL programming - functions 

 

Other functions: 

 EXIT: EXIT (Value) 

 CLEAR: CLEAR(Variable) 

 CLEARALL  

 EVALUATE: [Ok :=] EVALUATE(Variable, String[, Number]) 

Converts a string expression into another appropriate data type.  

The result is assigned to the Variable parameter. 

 

 FORMAT: String := FORMAT(Value [, Length] [, FormatNumber | 

 FormatString])   

Converts any type of variable to a string variable. 
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C/AL programming - functions 

 

Other functions examples: 

 FORMAT 
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C/AL programming - functions 

 

Other functions examples: 

 FORMAT 

 




