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Events

Passwords and sensitive data
Variant facade

Data-driven blocked entity
Try method

Logging

Error message processing

Dynamic request pages



Fvent and Interface

Event New
(Subscriber) module 1

Interface ‘ Event

My cool solution (Publisher) (Subscriber) New module 2

Event New module
(Subscriber) 3




Fvent and Interface

Problem Solution
New statement
mxe:e 3 megket el it s l—have—te—meel%umy Use event and interface
My solution aew module gels




Fvent and Interface

Service Connections -

For service

COnnecthnS We Description Host Mame Status
ha\/e d pp' |ed the Bank Data Conv. Service 5et... https://nav.amcbanking.com/na... Enabled
event a ﬂd CRM Connection Setup Disabled
|nterfa ce pattern Yahoo Currency Exchange R... http://query.yahooapis.com/v1/p... Disabled
Doc. Exch. Service Setup https://api-sandbox.tradeshift.co... Enabled
[jcﬁgemcegetup ............................... Dicablod
[]nhneru.ﬂapgetup ................................. s
SMTP Mail Setup Disabled

Social Engagement Setup Disabled



Interface (Publisher)

-OnOpenPage( )
OnRegisterServiceConnection(Rec);

-[IntegrationEvent] OnRegisterServiceConnection(VAR ServiceConnection : Record "Service Connection™)

Propertsy | Walue

(M 1

Local <Moo=
TryFunction <Moo=

Events Publisher
EventType Integration
IncludeSender <Moo=

Globalyarfccess <Mox



Fvent Subscriber

- [EventSubscriber] HandleOCRRegisterServiceConnection(VAR ServiceConnection : Record "Service Connection")
OCRServiceSetup.GET;
RecRef.GETTABLE (OCRServiceSetup);

IF OCRServiceSetup.Enabled THEN

ServiceConnection.Status := ServiceConnection.Status::Enabled
ELSE
ServiceConnection.Status := ServiceConnection.Status::Disabled;

WITH OCRServiceSetup DO
ServiceConnection.InsertServiceConnection(
ServiceConnection,RecRef.RECORDID, TABLENAME, "Service URL",PAGE::"OCR Service Setup");

Propert: Yalue
Do 20,
Local =M=

TryFunction <Moo=

Event Subscriber

EventPublisherObjeck Table Service Connection
EventFunction OnReqgisterServiceConneckion
OnMissinglicense <Error=

OnMissingPermission <Error=



Fvent and Interface

cons Pros

Write protective code Loose coupling with clear
responsibility
Pluggable design



Passwords and sensitive data



Passwords and sensitive data

Problem statement

1. Credit cards stored
randomly 1 e .
2. Everyone has electronic

permission to access y H £
3. Not pin protected walle




Passwords and sensitive data

Problem statement Solution

}—Creditcardsstered 1. Encapsulate sensitive
ranaermy data

2 Everyore nas 2. Provide a single point
perrisstonto-access of access

3— Netpinprotected 3. Encrypt data




Demo

Passwords and sensitive
data

‘\\\
il |
i

(

i

\\\\



"Mask” sensitive data in Ul

<Undefined>
<Standard >

<>
<Undefined >
<Undefined >
<lndefined>
<Undefined >
<Undefined >
<Moz
<Nox
<Undefined>
<Undefined >
Mo
<F
<MNone>
<FALSE>
ExtendedDatatype | Masked

Page 5330 CRM Connection Setup - Page Designer [=][a][x]
SourceExpr MName Caption I
) <Control190000.. <Control1900000001>
|| NAVToCRM Connection from Dynz
|| "Server Address” <Server Addre, ., <Dynamics CRM URL >
| “User Name” <User Name > <User Mame=>
L NewP_asswora P_asswora <Password >
i s Enabled” <Is Enabled> Enabled
|| ScheduledSynchlo. .. ‘ScheduledSync. .. Active scheduled synchi
|| CRMToNAV Connection from Dynz
CRMSolutionInstalled CRMSolutionIn... Dynamics NAV Integrati =
m nics CRM
t—1 Value
= - Password: ---------|
e <>
- <TRUE> Enabled: ]
— <Undefined >
— NewPassword Active scheduled synchronization jobs: Qof 0




Encapsulate sensitive data

E.. Field Mo, Field Mame
1 Key
2 Value




Single point of access

File Edit View Tools Window Help

P TERIE » M = &
16 EValue - OnValidate()
17
18 EValue - OnLookup()
19

2% ESavePassword(PasswordText : Text)

21 |IF EncryptionManagement.IsEncryptionPossible THEN

22 PasswordText := EncryptionManagement.Encrypt(PasswordText);
23 | Value.CREATEQUTSTREAM(OQutStream);

24 | QutStream.WRITE(PasswordText);

C
2% —GetPassword() : Text ]
27 | CALCFIELDS(Value);

28 |Value.CREATEINSTREAM(InStream);
29 | InStream.READ({PasswordText);
38 | IF EncryptionManagement.IsEncryptionPossible THEN

31 EXIT(EncryptionManagement.Decrypt(PasswordText));
32 |EXIT(PasswordText);
33 ||




Single point of access

File Edit Wiew Tools Window Help
% 00 P @ 9

38 HSetPassword(PasswordText : Text)

39 |IF ISNULLGUID("User Password Key") OR NOT ServicePassword.GET("User Password Key") THEN BEGIN
49 [EEPUiEEPESSWDPd.EEUEPESSWGFd(PESSWUFdTEKt); ]

41 ServicePassword.INSERT(TRUE);

42 "User Password Key" := ServicePassword.Key;

43 |END ELSE BEGIN

44 ServicePassword.SavePassword(PasswordText); J

45 ServicePassword.MODIFY;

46 | END;
Lescripaon <
DataPerCompany <fes>

Permissions TableData Service Password=rimd



Encryption

File Edit View Tools Window Help HEE
# 00 2 G )
SelectCashReceiptInlBatch E String E
SelectCashReceiptIniTem. .. Murmeric DECRYPT
Date EXPORTENCRYPTIONKEY
FILE Operating System IMPORTENCRYPTIONKEY
TRANSACTIONTYPE Array CREATEENCRYPTIONKEY
DEBUGGER Variable DELETEENCRYPTIONKEY
SESSION Language ENCRYPTIONKEYEXISTS
EXECUTIONMODE Code Coverage ENCRYPTIONENABLED
SECURITYFILTER. Error Handling
TEXTENCODING | |Object
REPORTFORMAT :
DEFAULTLAYOUT =
CLIENTTYPE
OBJECTTYPE v B

™
|:| Paste Arguments

EncryptedString : = EMCRYPT(PlainTextString)

| ok || cancel || apply |[ e |




Encryption library

COD 1266 Encryption Management

File

Edit View Tools Window Help
®» OB

P EE=E

1
3
5
9
13
24
43
64
74
84
93
96

#Documentation() . ..

#OnRun() . ..

#Encrypt(Text : Text) : Text...
#Decrypt(Text : Text) : Text...
#ExportKey() ...

#ImportKey() ...

#ChangeKey() . ..
#EnableEncryption() ...

#DisableEncryption(Silent : Boolean)...
#DeleteEncryptedDatalnAlLLlCompanies() . ..

#IsEncryptionEnabled() : Boolean. ..
#IsEncryptionPossible() : Boolean. ..



Encourage the user to enable encryption

LOCAL PROCEDURE CheckEncryption@6();
BEGIN
IF NOT ENCRYPTIONENABLED THEN
IF CONFIRM(EncryptionIsNotActivatedQst) THEN
PAGE .RUN(PAGE: : "Data Encryption Management");
END;



Summary

- Encapsulate sensitive data
» Protect access through proxy library
« Encrypt data




Passwords and Sensitive Data Pattern

The Good

 Highly reusable and scalable
« Keeps the sensitive data in a secure way

The Bad

Texts of max 250 chars can be encrypted



Variant facade

RECORDID Service Invoice Purchase Invoice sank Account Sales Invoice

BRING IT
ON!

RECORDREF urchase Header

P
\ K / / Sales Header
T~ = / / / B k St t t

\\ =3
DoSomethlng(Varlant Arguments)




Variant facade

Problem

The existing code must be extended to support a new record
=> copy old code, change a few aspects
=> often more than 90% code is duplicated



Variant facade
Spot the difference

PrintPurchHeader(PurchHeader : Record "Purchase Header")
PurchHeader .SETRANGE("No." ,PurchHeader."No.");
PurchSetup.GET;
IF PurchSetup."Calc. Inv. Discount" THEN BEGIN
PurchLine.RESET;
PurchlLine.SETRANGE( "Document Type",PurchHeader."Document Type");
PurchlLine.SETRANGE("Document No.",PurchHeader."No.");
PurchLine.FINDFIRST;
PurchCalcDisc.RUN(PurchlLine};
PurchHeader .GET(PurchHeader. "Document Type",PurchHeader."No.");
COMMIT;
END;
CASE PurchHeader."Document Type" OF
PurchHeader."Document Type"::Quote:
ReportSelection.SETRANGE (Usage,ReportSelection.Usage: :"P.Quote");
PurchHeader."Document Type"::"Blanket Order":
ReportSelection.SETRANGE (Usage,ReportSelection.Usage: :"P.Blanket")
PurchHeader."Document Type"::0rder:
ReportSelection.SETRANGE(Usage,ReportSelection.Usage: :"P.Order");

PurchHeader."Document Type"::"Return Order":
ReportSelection.SETRANGE(Usage,ReportSelection.Usage: :"P.Return");
ELSE
EXIT;
END;

ReportSelection.SETFILTER("Report ID",'<>8");
ReportSelection.FIND("'-"');
REPEAT

REPORT.RUNMODAL (ReportSelection."Report ID"™,TRUE,FALSE,PurchHeader)
UNTIL ReportSelection.NEXT = @;

PrintServiceHeader(ServiceHeader : Record "Service Header")

SalesSetup.GET;

ServiceHeader.SETRANGE("No.",ServiceHeader."No.");

IF SalesSetup."Calc. Inw. Discount" THEN BEGIM
Servline.RESET;

Servline.SETRANGE("Document Type",ServiceHeader."Document Type");
ServLine.SETRANGE("Document No.",ServiceHeader."No.");

Servline.FINDFIRST;
ServCalcDisc.RUN(ServLine);

ServiceHeader.GET(ServiceHeader. "Document Type",ServiceHeader."No.");

COMMIT;
END;
CASE ServiceHeader."Document Type" OF
ServiceHeader."Document Type"::Quote:
ReportSelection.SETRANGE (Usage,ReportSelection
ServiceHeader."Document Type"::0rder:
ReportSelection.SETRANGE (Usage,ReportSelection
ServiceHeader."Document Type"::Invoice:
ReportSelection.SETRANGE (Usage,ReportSelection
ServiceHeader."Document Type"::"Credit Memo":
ReportSelection.SETRANGE (Usage,ReportSelection
ELSE
EXIT;
END;
ReportSelection.SETFILTER("Report ID",'<>8");
IF ReportSelection.FIND('-') THEMN BEGIN
REPEAT

Usage::

Usage:

Usage:

Usage:

"SM.Quote");

:"SM.Order");
:"SM.Invoice");

:"SM.Credit Memo");

REPORT . RUNMODAL (ReportSelection."Report ID",TRUE,FALSE,ServiceHeader);

UNTIL ReportSelection.NEXT = @;
EMD ELSE

ERROR(Text@82,ReportSelection.FIELDCAPTION("Report ID"),

ServiceHeader. TABLECAPTION,ReportSelection. TABLECAPTION);



Variant facade
Spot the difference — Master level

ocument Print - 12 Functions

PrintPurchHeader (Purc
PurchHeader . SETRANGE

ea Record "
(0" PurchHeader

urchase Header”)
No.");

IF PurchSetup.”Calc. Inv. Discount” THEN BEGIN
o

Purchieader. “Docunent Type");
,Purcheader. "No.");

PurchCaleDise.RUN(PurchLine)
GET ~"Document Type"

o

Ght purchHesder. "Document Typ!" o
Purchieader.“Docunent Type": :Quo

Usage: :"P.Quote");

Reportsel. tselect
[ v Type"::"Blanket Order”:

P.Blanket")
PurchHeader. "Document Type"::Order:

P.0rder™);

PurchHeader. "Document Type"::"Return Order™

P.Return®);
Euse
extr;

€n;
RSP EEGR BTN RRRE 5, 68
Reportselection. FIND(" -
REPEAT

REPORT. RUNMODAL (Repor-tSelection. "Report 10", TRUE, FALSE, Purchieader)
UNTIL ReportSelection. NEXT =

DoPrintSalesHeader (SalesHeader :

Record “Sales Header";SendAsEmail : Boolean)
SalesHeader. SETRANGE ("No. ", SalesHeader. "No. ") ;
Selessetup T,
IF Sale: _“Calc. Inv. Discount” THEN BEGIN

satecrine Reser;

SalesLine. SETRANGE ("Document Type",SalesHeader. "Document Type");

SalesLine. SETRANGE ("Document No." ,SalesHeader."No.");

SalesLine. FINDFIRST;

salesCalebisc. RN(SalesLine);

GET ~"Document Type" ,SalesHead:

comMIT;
END;
CASE SalesHeader. "Document Type” OF

Salesteader. "Docunent Type": :Quote:

i RANGE (! s "S.Quote");

Salestieader. "Docunent Type"::"Slanket Order’;
i NGE (U:

u “S.Blanket");

SalesHeader. "Dc:ument rype s:0rder:
ETR Mrrm ions.U:

P "S.Order");
SslesHeader."Document Type': “Return Order”:
p RANGE (U ions.Usage::"S.Return");
salenenter sbomumint rype ::Invoice:
p RANGE (U u -Invoice);
Salestieader. "Document Type"::"Credit Memo
ETRANGE (U ions.U: ~Cr.Memo");
ELSE
ExIT;
£nD;

< P
ReportSelections. SETFILTER("Report 1D","<>0');
ReportSelections.FIND(*~");
REPEAT
" SendAsEmall e oty
ath

Emaalh ilePath,C:

dAsEmail, FALSE) = 0 THEN BEGIN

"Report 10");
tselection);

END ELSE
REPORT . RUNMODAL (ReportSelections
UNTIL ReportSelections.NEXT =

;.

~"Report 1", TRUE, FALSE, SalesHeader)

PrintBankAccStmt (BankAccStmt

Record "Bank Account Statement")
BankAccStnt . SETRECFILTER;

:"B.Stmt");
Reportselection. SETFILTER("Report 10", <50');
ReportSelection. ASCENDING := FALSE;
ReportSelection. FIND(
REPEAT
REPORT .RUN(ReportSelection. “Report ID",TRUE,FALSE,BankAccStnt) ;
o

UNTIL ReportSelection.NEXT

PrintCheck(VAR NewGenJnlLine
GenlnlLine.COPY(NeuGenInlLine) ;
GenJnlLine.OnCheckGen

Record “Gen. Journal Line")

nallinePrintC

p Usage::"B.Check™);
ReportSelection. SETFILTER("Report I
ReportSelection. FIND("
REPEAT
REPORT . RUNMODAL (ReportSelection. "Report ID",TRUE,FALSE,GenInlLine);
o:

0');

UNTIL ReportsSelection.NEXT =

PrintAsnHeader (Asnieader : Record "Assembly Header”)

'‘Asm. Order");

ReportSelections. SETFILTER(*Report 10",<>0');
ReportSelections.FIND('-");
REPEAT

REPORT AUIODAL (ReportSelection:.
UNTIL ReportSelections.NEXT =

eport ID*, TRUE, FALSE, AstHeader)

PrintSalesOrder(SalesHeader : Record "Sales Header";Usage :
IF SalesHeader."Document Type" <> SalesHeader."Document Type
EXIT;

*Order Confirmation,Work Order,Pick Instruction’)
Order THEN

SalesHeader. SETRANGE("llo. ", SalesHeader. "No. ") ;

SalesSetup.GET.

IF SalesSetup.Calc. Inv. Discount" THEN BEGIN
SalesLine.RESET;
SalesLine. SETRANGE("Document Type",SalesHeader.
SalesLine. SETRANGE("Document No.",SalesHeader. “No.
SalesLine. FINDFIRST;
SalesCalcDisc.RUN(SalesLine);

ocument Type”);
")

Docunent Type" "No.");
comnT;
€n;
CASE Usage OF
"Order Confirmation”
RANGE (U ion.Usage::"S.Order");
Usage: :"S.Work Order”);

Usage::"S.0rder Pick Instruction’

1 PrintC
Reportselection smmm( Report 0",
Reportselection. FIND("

REPEAT
REPORT. RUNMODAL (ReportSelection
UNTIL ReportSelection.NEXT =

ND;

LFALSE,FALSE) = O THEN BEGIN
©0');

eport TD",GUIALLOWED, FALSE, SalesHeader)

Prxnts-1=:Ne-d=rAr=h(Sa!z§Head:rArch : Record "Sales Header Archive")
No.");
SalesHeaderArch. SETRANGE( e i Occurrence” ,leasHaxderArch “Doc. No. Occurrence");
“Version No." on ;
CASE SalesHeaderArch. "Document T
SalesHeaderArch. “Document Type’
BEGIN

S.Arch. Quote");
Ss]esﬂssdernr:h SETRANGE ("Document Type",SalesHeaderArch. "Document Type

Saeshaaderarch. Docunant Type": :0rder:
ssem

i .Arch. Order");
SalesHeaderAr(h SETRANGE ("Document TyDe',SalesHeaderAr(h ‘Document Type

Sslesﬂesderl-\r:h “Document Type"::"Return Order”:

S. Arch. Return Order®);
SalesHeaderAr:h.SETRANGE("Dv(umen( Type" ,SalesneadErAr(h Docunent Type":
ND.

Order™);

ReportSelection, SETFILTER(*Report 10", <>0');
Re;mrtiele(tlnn FIND('-");

Rspom.Rumomuaepmsm(mm-‘Repm 10", TRUE, FALSE, SalesHeaderArch)
UNTIL ReportSelection.NEXT

PrintServiceHeader(ServiceHeader
SalesSetup.GET;
SETRANGE("No. ", ServiceHeader."No. ") ;
alc. Inv. Discount® THEN BEGIN
LRESET;
ServLine SETRANGE ("Document Type”, ServiceHeader. "Document Type”);
0.");

Record "Service Header”)

ServL ine. SETRANGE (*Docunent No.",Serviceteader.”
ServLine. F INOFIRST;
ServCalcdisc.RUN(ServLine);
Serviceeader GET(Sarviceeader. "Document Type" Serviceeader. "o, );
comrT;
EnD.
CASE ServiceHeader."Document Type” OF
Servicotesder “oacunent Type-: quote

epor
Servicetieader. "Document Typen: sorder
Repor

M. Invoice™)

“Credit Meno"

Serviceteader, "Document Type":
Repor o

£7SH.Credit Memo™);
ELsE

exr;

EnD;
ReportSelection. SETFILTER("Report 10", '¢50");
IF ReportSelection.FIND('~") THEN BEGIN

A

L (ReportSelection. “taport 10°, TR, FALSE Servicatescer);
UNTEL ReportSelection NEXT +
END ELSE
ERROR (Text002, ReportSelection . FIELDCAPTION("Report ID"
ServiceHeader. TABLECAPTION, Repor tSelect ion. TABLECAPTION);

PrintTransferHeader (TransHeader : Record "Transfer Header")
Transtieader. S[TRANG[(”Mu. Translieader. "No.");
u.

Usage::Invi);
ReportSelection. SETF!LYER(“RepaM 07,°¢50');
ReportSelection. FIND(*~");
REPEAT

REPORT. RUNMODAL (ReportSelection. "Report ID",TRUE,FALSE, Transteader)
UNTIL ReportSelection.NEXT =

PrintPurchHeaderArch(PurchHeaderAnch :
TRANGE ("No. " No.");
PurchteaderArch. SETRANGE (*Doc. No. Occurrence”,PurchieaderAnch. “Doc
TRANGE ("Version No.

Record "Purchase Header Archive")

CASE PurchHeaderfirch. "Document Type” OF
PurchHeaderanch. "Document Type
BEGIN

Quote:

E(U: ion.u:

::"P.Arch. Quote");

Pur:hﬂeaderm‘:h SETRANGE ("Document Type" ,PurchHeaderArch. "Document Type":

Pur(hﬂeaderﬂr:h "Document Type": :Order:

ETRANGE (U Usage: :"P.Arch. Order");

No. Occurrence”);

Quote);

Pur:hHeaderAr:h SETRANGE ("Document Type” ,PurchHeaderArch. "Document Type”: :Order);

Pur:h“eaderAr:h “Document Type"::"Return Order":

"Return

BEGIN
ETRANGE (U ion.Usage::"P. Arch. Return Order”);
PurchHeaderAnch. SETRANGE (*Document Type" ,PurchHeaderArch. "Document Type"
ND;
ELsE
EXIT;

END;
ReportSelection. SETFILTER
ReportSelection. FIND(*~');
REPEAT

REPORT .RUNMODAL (ReportSelection. "Report ID",TRUE, FALSE, PurchHeaderArch)
UNTIL ReportSelection.NEXT =

“Report 1D","<>0");

PrintPurchHeader (PurchHeader : Record "Purchase Header™)
PurchHeader . SETRANGE("No. ", PurchHeader. "No. ")
PurchSetup. GET;
b Pur(hSetuD "Cal( Inv. Discount" THEN BEGIN
PurchLine.Ri
PurchLine. S[TRANG[(“Dn:ument Type",Purchiieader. "Document Type");
PurchLine. SETRANGE("Document No.",PurchHeader. "No.");
PurchLine. FINDFIRST;
PurchCalcDisc.RUN(PurchLine);
PurchHeader.GET(PurchHeader
comnrT;
END,

ocument Type",PurchHeader. "No.");

CASE PunchHeader. “Document Type" OF
PurchHieader."Docunert Type’ :

TRANGE (U son.U:

po P.Quote”);
PurchHeader.”

po P.Blanket");
PurchHeader.

:"P.Order") ;

RANGE (U: ion.U:

:"P.Return”);

END;

ReportSelection. SETFILTER("Report ID",'<>0');
ReportSelection.FIND('-");

REPEAT

REPORT . RUNMODAL (ReportSelection. "Report ID",TRUE,FALSE,Purchteader)
UNTIL ReportSelection.NEXT =

Order");



Variant facade
Spot the difference — Jedi level

20 Recordsw/ Fuqctions




Variant facade

Problem Solution

« o support a new record often more than  Provide a single interface for all of the record
90% code is duplicated types

« With each record added code is becoming « Make a Clear Separation between Table
worse: Specific Code from Common code

«  Multiple flows « Adding a new record should not require code

«  Harder to understand changes or they should be minimal

o Harder to maintain
e  Harder to extend / upgrade
o Harder to Test

«  Cost of adding the new table type is always
the same



Variant facade

Usage Opkion
Include Pavment Info Boolean

Signature

PrintDocument(RecordVariant : Variant;PrintDocumentArguments : Record "Print Document Arguments")



Variant facade

Use the variant

-PrintDocument(RecordVariant : Variant;PrintDocumentArguments : Record "Print Document Arguments")
REPORT . RUNMODAL ( PrintDocumentArguments.ReportID, TRUE,FALSE,RecordVariant);

Alternatives:

PAGE.RUNMODAL(PagelD,RecordVariant)
CODEUNIT.RUN(CodeunitlD,RecordVariant)
CalculateSalesDiscounts(RecordVariant) // Instead of Sales Header



Variant facade

Get the record ref

If support for RecordRef and RECORDID is needed
Assignment to Variant needed before usage — compiler limitation

-PrintDocument(RecordVariant : Variant;PrintDocumentArguments : Record "Print Document Arguments")

DataTypeManagement.GetRecordRef(RecordVariant,RecRef);
RecordVariant := RecRef;

REPORT . RUNMODAL (PrintDocumentArguments.ReportID, TRUE,FALSE,RecordVariant);



Variant facade
Table Specific Code

-PrintDocument(RecordVariant : Variant;PrintDocumentArguments : Record "Print Document Arguments")
DataTypeManagement.GetRecordRef (RecordVariant,RecRef);
RecordVariant := RecRef;

PrepareRecord(RecRef,PrintDocumentArguments,ReportSelectionlsage);

-ILOCAL PrepareRecord(RecordRef : RecordRef;
PrintDocumentArguments : Record "Print Document Arguments";VAR ReportSelectionUsage : Option)

CASE RecordRef.NUMBER OF
DATABASE: :"Sales Header":
BEGIN
RecordRef.SETTABLE(SalesHeader);
SalesHeader.CalcInvDiscForHeader;
ReportSelectionUsage := SalesHeader.GetReportSelectionUsage;
END;
DATABASE: : "Purchase Header":
BEGIN
RecordRef.SETTABLE(PurchaseHeader);
PurchaseHeader.CalcInvDiscForHeader;
ReportSelectionUsage := PurchaseHeader.GetReportSelectionUsage;
END;
DATABASE: : "Bank Account Statement”:
ReportSelectionUsage := ReportSelections.Usage::"B.Stmt";

END;




Variant facade

Get the record back from the variant

SalesHeader := RecordVariant Removes filters!!!

SalesHeader.Copy(RecordVariant)  Correct!

RecRef.SETTABLE(SalesHeader) Correct!



Variant facade

Overvievv

: Record “Purchaze Header™)
sPurchHeader. "No. ") ; BankAccStnt . SETRECFILTER;
Repor

PrintPurchHeader (Purcht

PrintBankAccStmt (BankAccStmt : Record "Bank Account Statement”)

PrintSalesHeaderArch(SalesHeaderArch : Record "Sales Header Archive")

PrintPurchieadarirch(Purchiieaderarch :

No." ho.");

:1:"B.Stmt");

ReportSelection. SETFILTER("Report 10", "<>0');
ReportSelection. ASCENDING := FALSE;
ReportSelection. FIND(*-*);

REPEAT

le. Tnv. Discount” THEN BEGIN

TRAGE ("Document Type"  Purchiieader..” nommz Type");
mmme SETIANGE “Document: Ho.Burcheader. M.
PurchL ;
®  Purchc eoie n
Pur(h"a er G}

nlLine.COPY(NewGenJnlLine);
GeadNA COMMO B st e
ReportSelection.SETFILTER("Report ID",'<>0');
ReportSelection.FIND('-');
“p.0rder™); REPEAT
REPORT.. RUIMODAL(RePoN:Se]ecnon “"Report ID",

poe] m: Kaader Do:u ot et oF
Purchis
mm«.. e n ™

PurchHeader. "Docunen

mw%ﬂﬁ%th.mmww

ELSE
.

- ZSiAgterflow - removed

RT.RUNMODAL (Repagtsklection. "Report 10", TRUE,FALSE, PurchHeader

ot wegure}.umon NEXT) =405 -t
DoPrintSalesHeader (SalesHeader : Recor:

“Sales Header";SendAsEmail : Boolean

- EMRImIZzed cost of adding

SalesLine.RESE
SalesLine.SETRANGE("Document Type”,SalesHeade

SREW.TEC ord

"Document Type",sal

@e@ﬁ

+ 17 Blanket”)

5% Return®);

PrintAsnHeader (AsnHeader : Record “"Assembly Head

AsnHeader . SETRANGE ("No. ", AsnHeader. "No. ") ;

CASE AsmHeader. "Document
AsnHeader . "Document Typs
Asnieader. "Document Typs
Asnieader . "Document Typs

elections. FIND(" -

(ument Type"); R
UNTIL ReportSelections.NEXT =

PrintSalesOrder(Salesteader : Record "Sales Heade

EXIT;

- “:basydo. extend with hooks:agel--

SalesSetup."Calc. Inv. Discount" THEN BEGIN
iy RESET;

Salestine. SETRANGE("Docunent Type" SalesHeader.
SalesLine. SETRANGE("Document No.",SalesHeader."
SalesLine. FINDFIRST;
SalesCalcDisc.RUN(SalesLine);

Salestzader . "ocunent Type”: :"Blanket Order”:
He: o vpe

s P e o

SalesHeader." “Document Typ:
ETH

::"S.Blanket");

(ST

Return Order":

RANGE (U ions.Usage: :"S. Return"); Salesheader.GET(alesHeader . "Docunent Type”,Sal
SalesHeader. "Docoment Tyv nvoice: comnrT;
s TInvoice"); END;

SalecHeader. Document Type": :"Credit Memo®:

£TRANGE (U ions.Usage::"S.Cr.Hemo"); CASE Usage OF
eise v rorder Confirmation”
extr; tSelecti
END; Useger ork order”
. 13 electi
* o fon.PrintC dnsEmail, FALSE) = 0 THEN BEGIN ooy tselect:
ReportSelections. SETFILTER("Report 10", <>0"); 17Pick Instruction's ot
ReportSelections.FIND("-"); o nerer electi
REPEAT e
TF SendasEnail THEN BEGTN a2
i = 2 JRep: “Report 10"); d
il i1Fi. ilePath, i
e oo esting: Eneil? LeP I C _PrintC ts(Sales
REPORT . RUNMODAL (ReportSelections . "Report I, TRUE, FALSE, SalesHeader) z““"gs}“:m ii;;”“( Report ID",'<>0');
UNTIL ReportSelections.NEXT = 03 Reportselection
N REPORT . RUNMODAL (ReportSelection. “Report ID",C
UNTIL ReportSelection.NEXT =
£nD;

ff: RecordVariant :=
et T e 700 REPORT . RUNMODAL (ReportSelections."Report ID",TRUE,FALSE,RecordVariant);

Reeonr. RUNMODAL (ReportSelections. “Report ID", TRUE,FALSE, AstHeader)

Salesteadarirch. SETRANGE "Doc. lo. Occurrence” Salesfeaderdrch. “Doc, Hlo. Occurrence”);

urchHeaderArch. SETRANGE ("No.
PurchHeaderAnch. SETRANGE("Doc . No. Occurrence” PurchHeaderAr:h oe, Mo Occurrence” )

SalosHeadaninch SETRANGE("Varion o SalacHeadaranch. "Version No urchHeaderAr,

[/ Specific Code
‘PrepareRecord(RecordRef,PrintDocumentArguments, ReportSelectionlsage);

[f Common Code
ReportSelections.SETRANGE (Usage,ReportSelectionUsage);

RecordRef;

IF SalesSetup."Calc. Inv. Discount™ THEN BEGIN PurchSetup. GET.

ServLine.RESET;

ServLine SETRANGE("Document. Type”, Servicetieader. "Document Type");
)3

ServL ine. SETRANGE (*Document No.",Serviceteader. "o

PurchLine.RESET;

I Selestcader. “Documert Type" & salestesder. ' LOCAL PrepareRecord(VAR RecordRef : RecordRef;
PrintDocumentArgument : Record "Print Document Argument”;VAR ReportSelecitonlsage

CASE RecordRef.NUMBER OF

DATABASE: :"Sales Header":
RecordRef.SETTABLE({SalesHeader);
SalesCalcDisc(SalesHeader);
ReportSelecitonlUsage := Salesﬂeader.GetﬁeportSelectinnUsage;
DATABASE: : "Purchase Header"
RecoPdRef.SETTABLE{PuPchaseHeader};
PurchaseHeader.CalculateDiscount;
ReportSelecitonUsage := SalesHeader.GetReportSelectionUsage;
DATABASE: : "Bank Account Statement™:
ReportSelecitonUsage := ReportSelection.Usage::"B.Stmt";
/! And other tables here
ELSE

ERROR { STRSUBSTNO(UnSuppertedTableTypeErr, FORMAT (DocumentRecordRef .NAME) ) ) ;

END;

ETRANGE("Version No.

“Version No.

PrintDocument (RecordVariant : Var-l.ant,Pr:ntDacumentArguments : Record "Print Document .ﬁrgument")

@ﬂ&GQ@IHUOﬂ behNeenﬁmmﬂﬁﬁymwmﬂ[mmmCMEBh&

Printehack(uaf Newcenaniine  ecort “aen. o[} gt g TypeManagement . GetRecordRef (RecordVariant ,RecordRef); // Optional

TF PurchSetup."Calc. Inv. Discount" THEN BEGIN

............ " Bkt Moot Type®);

: Option) . en,

::"P.Quote");
lanket") ;

rder™);

,PurchHeader)

Record “purchase Header Archive”)

wote);
Srder);

)3
“Return Order”);



Variant facade

Consequences

 Don’t use it as a hammer! Not needed if there are only few tables
» Cannot pass variant with VAR — Need to fetch the record again
 Careful with filters — Test!

« (Case statements can explode — use Argument Table or Rules Table

e Try to limit the number of case statements, avoid if possible

Suggestion — Right number of case statements:

0 — Best Number

1 - OK _

2 — Please explain yourself
3 — No way!



The Data-driven Blocked Entity Pattern

®

Access forbidden

to all unauthorised




The Data-driven Blocked Entity Pattern

Problem Solution

Once created, a NAV record can be used for Use a generic mechanism for adding and
many things lifting restrictions on a given record

You might want to restrict its usage until a
condition is met

Example: A new customer should not be used
for posting until it is approved



The Data-driven Blocked Entity Pattern

Restriction

+CheckRestriction()
|

Entity Controller

+DoTransaction()




The Data-driven Blocked Entity Pattern

Consume the

Add restriction restriction Remove the

- restriction
» Application feature

e Call into Restriction . .
Management to check * Direct call into
for restrictions Restriction

Management

e Direct call into
Restriction

Management




The Data-driven Blocked Entity Pattern

Example

To restrict posting Gen. Journal Lines if a customer has not been added in Account No. field:

[EventSubscriber] RestrictGenJournallLineAfterInsert(VAR Rec : Record "Gen. Journal Line";RunTrigger : Boolean)

IF (Rec."Account Type" = Rec."Account Type"::Customer) AND (Rec."Account No." = '') THEN
RestrictGenJournallLine(Rec);

[EventSubscriber] RemoveGenJournallLineRestrictionsAfterModify(VAR Rec : Record "Gen. Journal Line";VAR xRec : Record
"Gen. Journal Line";RunTrigger : Boolean)

IF NOT ((Rec."Account Type" = Rec."Account Type"::Customer) AND (Rec."Account No."™ <> "')) THEN
AllowRecordUsage(Rec.RECORDID);



The Data-driven Blocked Entity Pattern

The Good

« Unlike the Blocked Entity pattern, no need for adding special fields in new tables
 Scalable and reusable
« The APl is there already

The Bad

You can only add a restriction once per record
The restriction is global, their use cannot be refined



NET Exception Handling — NAV 2016

4. The remote server returned an error: {(500) Internal Server
Error.

{ Hide Details @

at Obijects,ObjectManager.Execute (String name, Object [] parameters)
at Obiects,ObiectManaaer. ConnectToDatabasel)
at Controllers,ProfileNavBarController. ConnectToServer(ServerInfo serverInfo)
at Controllers.ProfileNavBarController. OnConnect{Object sender, EventArgs e)




NET Exception Handling

Problem Solution

« Unhandled .NET exceptions are not « .NET exception handling in C/AL
actionable

« User does not understand what the
problem is

« No Try-Catch clause in C/AL



NET Exception Handling in NAV 2016

TryFunction

Contains the code susceptible of throwing .NET
exceptions

Marked as TryFunction = Yes

IF NOT TryFunction THEN use exception
handler.

DotNet Exception
Handler

« Collect
« Catch
* Cast / TryCast

*Log Next Step

» Rethrow




NET Exception Handling in NAV 2016

Fncapsulate the communication in a TryFunction:

[TryFunction]
PROCEDURE SendRequestToWebService@l7();

VAR

WebRequestHelper@1000 : Codeunit 1299;
HttpWebRequest@1007 : DotNet "'System, Version=4.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089"'.System.Net.HttpWebRequest";

HttpStatusCode@1002 : DotNet "'System, Version=4.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089"'.System.Net.HttpStatusCode";

ResponseHeaders@1001 : DotNet "'System, Version=4.0.0.0, Culture=neutral,
PublicKeyToken=b77a5c561934e089"' .System.Collections.Specialized.NameValueCollection";

ResponseInStream@leo6 : InStream;

BEGIN
CheckGlobals;

BuildWebRequest(GlobalURL,HttpWebRequest);

ResponseInStreamTempBlob.INIT;
ResponseInStreamTempBlob.Blob.CREATEINSTREAM(ResponseInStream);
CreateSoapRequest (HttpWebRequest.GetRequestStream,GlobalRequestBodyInStream,GlobalUsername,GlobalPassword);

WebRequestHelper.GetWebResponse(HttpWebRequest,HttpWebResponse,ResponseInStream,HttpStatusCode,ResponseHeaders,GlobalProgressDialogEnabled)

J

ExtractContentFromResponse(ResponseInStream,ResponseBodyTempBlob);
END;



NET Exception Handling in NAV 2016

Wrap the call and handle the result

LOCAL PROCEDURE SendDataToConversionService@l(VAR PaymentFileTempBlob@1003 : Record 99008535;BodyTempBlob@1004 : Record
99008535;PostingExch@1007 : Record 1220);
VAR

BankDataConvServiceSetup@1000 : Record 1260;

WebServiceRequestMgt@1001 : Codeunit 1290;

BodyInStream@l005 : InStream;

ResponseInStream@l1002 : InStream;
BEGIN

IF NOT BodyTempBlob.Blob.HASVALUE THEN

ERROR(NoRequestBodyErr) ;

PrepareSOAPRequestBody(BodyTempBlob) ;
COMMIT;
BankDataConvServiceSetup.GET;

BodyTempBlob.Blob.CREATEINSTREAM(BodyInStream);

WebServiceRequestMgt.SetGlobals(BodyInStream,
BankDataConvServiceSetup."Service URL",BankDataConvServiceSetup."User Name",BankDataConvServiceSetup.GetPassword);

IF NOT WebServiceRequestMgt.SendRequestToWebService THEN
WebServiceRequestMgt.ProcessFaultResponse;



NET Exception Handling in NAV 2016

The Good

« Allows for user-friendly errors
« Reusable solution
«  Works for both .NET and NAV errors

The Bad

« Not suitable for transactions
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Activity Log

Problem statement

1. "What happened?”

2. "l cannot reproduce
the problem”

Solution

NAV Activity Log



Activity Log

LogActivity(RelatedVariant : Variant;NewStatus : Option;NewContext : Text[38];ActivityDescription : Text[256];ActivityMessage : Text[258])
HOME CLEAR(Rec); ional Ltd. @

Bi IF NOT DataTypeManagement.GetRecordRef(RelatedVariant,RecRef) THEN
ERROR(DataTypeNotValidErr);
Open Related “"Record ID" := RecRef.RECORDID;]
Record "Activity Date" := CURRENTDATETIME;

"User ID" := USERID;
Status := NewStatus;

Act|v|ty | o Context := NewContext; | = A
Description := ActivityDescription;

1 173033

"Activity Message" := ActivityMessage;
Activity Datt INSERT (TRUE) ;

02-09-2015 1322  EUROPEMCI.. Document exchange service. Success Check document status. The current status of the electronic document is SENT.,
02-09-201513%22  EUROPEMCIL.. Document exchange service, Failed Check document dispatch errors, A call to System.Xml.XmiDocument.Load failed with this message: Root element is missing.

02-09-2015 'Iﬁq:tl\l{g@b@g' bQEA&F@é(aqENQQQQH&GXQ]B@COPd Ehéﬁﬁéc\ﬂjntMlsﬂﬂs.Status : TIE@!-n]rﬁg gervice has returned the following error message: Request URI could not be m...
02-09%-2015 13:21 Egggﬁ%t%%grp%Pg%P%q = sér('.:ri-Eé?VFJa'i-FegDes ¢ P&l@&]ﬂgpmﬂeﬁg |5]r5|\a/t%ht¥rm%.s s%&%l?t&u System.Xml.XmlDocument.Load failed with this message: Root element is missing.

02-09%-2015 13:21 EURCPENCL.. Document exchange service, Success Dispatch document. The document was successfully sent for dispatching,

02-09%-2015 13:21 EURCPENCL.. Document exchange service, Success Send document, The document was successfully uploaded to the document exchange service for processing,

Cloze




PAG 710 Activity Log
TAB 710 Activity Log



ACTIONS CRONUS International Ltd. e

& @ M & < Y ik

Cpen Related Show  Show as Onehote MNotes  Links Refresh Clear  Find
Record as List  Chart Filter

Process View Show Attached Page

Type to filter (F3) | Activity Date v | >

Activity Log -
Filter: Sales Invoice Header: 173033

Activity Date User IO Context Status Description Activity Message

-

02-09-201513:22  EUROPEVCI.. Docurnent exchange service, Success Check document status, The current status of the electronic docurment is SENT.

02-09-201513:22  EUROPEVCI.. Docurnent exchange service, Failed Check document dispatch errors. A call to System.XmlXmiDocument.Load failed with this message: Root element is missing.

02-09-201513:21 EURQPENCL.., Docurmnent exchange service, Failed Check document status. The remote service has returned the following error message: Request URI could not be m...

02-09-201513:21 EURQPENCL.., Docurmnent exchange service, Failed Check document dispatch errors. A call to System.XmlXmiDocument.Load failed with this message: Root element is missing.

02-09-201513:21 EURCQPENCL.. Docurment exchange service, Success Dispatch document. The document was successfully sent for dispatching.
The document was successfully uploaded to the document exchange service for processing,

02-09-201513:21 EURCQPENCL.. Docurment exchange service, Success Send document,




LogActivity(RelatedRecordID
NewStatus

ActivityDescription

CLEAR(Rec);

"Record ID" := RelatedRecordID;

RecordID;
Option;NewContext

Text[29];
Text[2568];ActivityMessage

"Activity Date" := CURRENTDATETIME;

"User ID" := USERID;
Status = NewStatus;
Context := Newlontext;
Description

:= ActivityDescription;

"Activity Message" := ActivityMessage;

INSERT(TRUE);

Text[250])



ActivitylLog.LogActivity
(ContextRecordID, ActivitylLog.Status::Failed, ContextDescription, ActivityDescription, ActivityMessage);



Activity log

The Good

« Generic implementation, uses variants
« Qut-of-the box API

The Bad

« (Cleanup required so table does not get huge with obsolete data



Error
Error
Error .
Error
Error
Error

Error Message Processing

Error Messages

Flefd VATReglstmtloﬂ No." in ‘Customer: 42147258 must no...

| Flefd RFC No." in "Customer: 42147258 must not be blank.

F'e"d VATReg'stmt'oﬂ No." in 'Vendor: 01863656" must not ..
Flefd RFC No." in 'Vendor: 01863658" must not be blank.

B .EE!'-G‘ RFC No." in ‘Customer: 32656565 must not be blank,

Field "Bank Code' in ‘Bank Account: WWE-EUR' must not be ...
:E!'gﬁ EBank Code” in 'Bank Account: WWEB-OPERATING mus...

Close

Invoke

Page where to Fix X

Feature X Setup

—

» Provide Data

Other field 1

Other field 2

Close




One more error

m Edit - Incoming Document - AR Day Property Management - TOSL108 - Use Case 1.2

- HOME = ACTIONS  NAVIGATE Wait there are

@ || Create Document 141 +/ Release  [c] Open Record [2%2 Send to OC
0 ?j Create Journal Line [I]J c}“ Reopen [3¢ Remove Reference to Record 2z Receive fro

View .
x Eil. Create Manually ¥ Reject EgData Exchange Types Correct O O n | y ; I I l O re

Manage Process Release Incoming Document O

e errors left
OK |

Dynamics NAY

not find item "Bicycle' based on GTIN 05704368124358 o
oming document. Make sure that a card for the item exists with

G I V E U I e corresponding GTIN.

0K
Financial Information ' -
Vendor Name: ‘AR Day Property Management ‘ Vendor Order No.: ‘ |
Vendor VAT Registration No.: ‘2?4863274 ‘ Document Date: ‘10—04—2013 |
Vendor IBAN: ‘ ‘ Due Date: ‘10—05-2013 | < >
Vendor Bank Branch No.: ‘ ‘ Currency Code: GBP Notes ~
Vendor Bank Account No.: ‘ ‘ Amount Excl. VAT: ‘ 1'100‘00| Click here to create a new note.
Vendor Invaice No: TosL108 | Amount Incl. VAT: ‘ 1-37’5:00|

VAT Amount: | >75000 v v




Error Message Processing

Problem Solution

» One More Error is bad UX « Collect and show error messages in a single
« Test fields and error messages not very helpful place

« Need common Error Processing « Provide a link to a page where to fix it



Error Message Processing
Usage

HOME ACTIONS CRONUS International Ltd. e I

Logs 3 types of messages: & © i

Cpen Refresh Clear  Find
Related Entity Filter
. Frror Messaaes - Type to filter (F3) Message Type w | 2| v
« Warning ; —
Mo filters applied
i I nfO rmatlon .. Description Additional Support Url =
Information
Field "VAT Registration No." in 'Custormer: 42147258 must no...
Field 'RFC No." in ‘Customer: 42147258 must not be blonk.
TWO po SSi b | e | m p | eme ntati ons: Friefd 'u’ATFegl's-tmtfon No,'in 'Vendor: 01863656° must not .
Field 'RFC Na.' in "Vendor: 01863656 must not Be blank,
° Te m pO ra ry -ta b | e-sg h 0O r-t runn | N g Field 'RFC Na.' in ‘Customer 32656565 must not be biank,
Field "Bank Code’ in ‘Bank Account: WWE-EUR' must not be ...
p rO Ce S S Field "Bank Code’ in ‘Bank Account: WWE-OPERATING' muws...

* Persist error messages - long
running / batch job



Error Message Processing

AR Day Property Management - TOSL108 - Use Case 1.a

General
Description: Status: Failed w
Main Attachment: Use Case 1.axml OCR Status:
Record: Job Queue Status:
Posted:
Financial Information
Vendor Name: ‘AR Day Property Management ‘ Vendor Order No.: ‘

Vendor VAT Registration MNo.: |2?48632?4

| Document Date: ‘10—04—2013 |

Vendor IBAN: |

| Due Date: ‘10-05-2013 |

Vendor Bank Branch No.: |

| Currency Code: GBP

Vendor Bank Account No.: ‘

Vendor Invaice No: |TOSL108

Errors and Warnings
[& Open Related Record [, View Details

Message Field Name
Type
Error

Error
Error
Error

Error

# Find

‘ Amount Excl. VAT: ‘ 1.100,00‘
| Amount Incl. VAT: 1.375,00|
VAT Amount: ‘ 2?5,00|

Description

Cannot find an appropriate G/L account for the line with description 'Paper Subscription’. Choose the Map Text to Account button, and then map the co
Cannot find a unit of measure with International Standard Code C62. Make sure that a unit of measure code exists with International Standard Code C¢
Cannot find an appropriate G/L account for the line with description 'Bicycle'. Choose the Map Text to Account button, and then map the core part of 'B
Cannot find item 'Bicycle' based on GTIN 05704368124358 on the incoming document. Make sure that a card for the item exists with the correspondin

Cannot find a unit of measure with International Standard Code CoZ2. Make sure that a unit of measure code exists with International Standard Code Ct



#LogIfEmpty(RecRelatedVaric
7 LogIfLengthExceeded(RecRel
#LogIfInvalidCharacters(Rec
#LogIfOutsideRange (RecRelat
#LogIfGreaterThan(RecRelate
#LogIfLessThan(RecRelatedVc
#LogIfEqualTo(RecRelatedVar
#LogIfNotEqualTo(RecRelatec
7LogSimpleMessage (MessageT)
7 LogMessage (RecRelatedVaric
+LogSimpleMessageInContext|(
7 LogMessageInContext(Contex
7 LogDetailedMessage(RecRelc
+1AddMessageDetails(Messagel
#SetContext(MessageID : Int

Error Message Processing

+#HasErrorMessagesRelatedTo(R
#ErrorMessageCount(LowestSev

+#HasErrors(ShowMessage : Boo

#ErrorMessageCountInContext(
#HasErrorsInContext({ContextR

The entire code is in:

#ShowErrorMessages(Rol LBackOnE
#ShowErrorMessagesInContext(Cc

» Table 700 — Error Message
* Page 700 - Error Messages
» Page 701 — Error Messages Part

Link to page

* Cod 700 - Page Management
« Cod 701 — Data Type Management



Error Message Processing

The Good

« Generic implementation, uses recordid
« Qut-of-the box helpers

The Bad

« No option to copy/parse the error messages
« Cleanup required (for the persistent solution)
« Tricky code to persist in case of errors



Dynamic Request Page

ShowRequestPage(SalesHeader);

Save conditions X

' Sales Header A

Show results:

X And Currency Code ~ is usD
X And Amount ¥ is 1000
< Add Filter

oK




Dynamic Request Page

Problem Solution
« Enable users to specify conditions (e.g. whento . provide 3 generic request page for a given
use a record) table
« Need a specific page or a report for each table . No additional objects needed — page is build
dynamically

« [Optional] Store filter as a blob in database



Build a request page from code

-ICollectConditions() : Text
FilterPageBuilder.PAGECAPTION := 'Email Profiles';

FilterPageBuilder.ADDTABLE(SalesHeaderCaptionTxt,DATABASE: :"Sales Header");
FilterPageBuilder.ADDFIELD(SalesHeaderCaptionTxt,SalesHeader.Amount);
FilterPageBuilder.ADDFIELD(SalesHeaderCaptionTxt,SalesHeader."Currency Code");

IF FilterPageBuilder.RUNMODAL THEN
EXIT(FilterPageBuilder.GETVIEW(CaptionTxt));



Dynamic Request Page — Multiple records

Save conditions X

' Sales Header ~

Show results:

X And Currency Code ~ is usD
X And Amount ~* is 1000
4 Add Filter
Sales Line ~

Show results:
X Where Type ~ is Item

X And No. ~ s Enter a value.
«= Add Filter

0K | | Cancel




Dynamic Request Page — Multiple records

Dynamic Request Page Entities

MName Description
INCOMINGD... Incoming Document
INCOMINGD... Incoming Document
PURCHDOC Purchase Document
SALESDOC Sales Document

Dynamic Request Page Fields

Table ID

Table Caption Field ID

36 Sales Header
36 Sales Header
36 Sales Header
36 Sales Header
37 Sales Line
37 Sales Line
37 Sales Line
37 Sales Line

Table 1D

Table Caption

130 Incoming Document
133 Incoming Document Attachment
38 Purchase Header

36 Sales Header

Field Caption

2 Sell-to Customer No.
23 Payment Terms Code
32 Currency Code
60 Amount

5 Type

6 No.

15 Quantity
100 Unit Cost

Related Related Table Caption
Table ID

133 Incoming Document Attachment
130 Incoming Document

39 Purchase Line

37 Sales Line



ENntity

LOCAL RunDynamicRequestPage(VAR ReturnFilters : Text;Filters : Text) : Boolean
IF NOT TableMetadata.GET("“Table ID") THEN
EXIT(FALSE);

IF NOT RequestPageParametersHelper.BuildDynamicRequestPage(FilterPageBuilder,"Dynamic Req. Page Entity Name","Table ID") THEN
EXIT(FALSE);

IF Filters <> '' THEN
IF NOT RequestPageParametersHelper.SetViewOnDynamicRequestPage(
FilterPageBuilder,Filters,"Dynamic Reg. Page Entity Name","Table ID")
THEN
EXIT(FALSE);

FilterPageBuilder.PAGECAPTION := STRSUBSTNO(EventConditionsCaptionTxt,Description);
IF NOT FilterPageBuilder.RUNMODAL THEN
EXIT(FALSE);

ReturnFilters :=
RequestPageParametersHelper.GetViewFromDynamicRequestPage(FilterPageBuilder,"Dynamic Req. Page Entity Name","Table ID");

EXIT(TRUE);



COD 1530 - Request Page Parameters Helper
New Data Type — FilterPageBuilder
[Optional] Store results in BLOB fields



Fvents

Concepts

End-to-end Coding Example

Why do we need Events?
When do we need Events?

How can YOU leverage Events in your verticals?



Fvents

Problem

Short update cycles
Continuous updates are key to SaaS
Traditionally C/AL code is tightly coupled

Maodifications tend to have a large footprint in
the standard application

Solution

Enable loose coupling of methods

Allows functional enhancement without
touching standard objects

Decrease the footprint

Make updates safer and more simple
Enable painless continuous updates
Facilitate collaboration



Fvents

You can leverage Events to implement additional
business processes without needing to touch
standard objects at all






Extensibility Event Pattern

« Design a business process in a way that it
becomes a framework for decoupled methods

« Wrap the process in publisher events:

« OnBeforeProcess (= Publisher Event)
« MainProcess (Executable Method)
« OnAfterProcess (= Publisher Event)

« Enhance your business process by adding
methods as Subscriber Events

The term "Process” is just used as a placeholder for the actual feature that you
want to implement.



Extensibility Hook Pattern

« Design a business process in a way that it
becomes a framework for decoupled methods

« Wrap the process into hooks:

« OnBeforeProcess (= Call to relevant hooks)
« MainProcess (Executable Method)
« OnAfterProcess (= Call to relevant hooks)

« Enhance your business process by adding
methods as codeunits that you can run with a
record parameter

* Include new methods in your hook list



Extensibility Patterns

 Always: Keep track of whether your business
process has been handled by an additional
method (subscriber or hook):

« EventHandled variable
« "Event Handled” field

« “"Event Pattern” and "Hook Pattern” solve the same
problem

 "Event Pattern” depends on platform availability
 "Event Pattern” is preferred if available



Fvent Types

Global Events (Codeunit 1)
Trigger Events (Table / Page)

Business Events (Code Declared Events)

Integration Events (Code Declared Events)



Global Events

« Codeunit 1
« Declared as local Integration Events

 Currently no real system events, but a variation of
Integration Events



Trigger Events - Table

« OnBeforeDeleteEvent
« OnAfterDeleteEvent

« OnBeforelnsertEvent
« OnAfterlnsertEvent

« OnBeforeModifyEvent
« OnAfterModifyEvent
« OnBeforeRenameEvent
« OnAfterRenameEvent
« OnBeforeValidateEvent
« OnAfterValidateEvent



Order of Event Execution

« Table Trigger Before Event (e.g. OnBeforeDeleteEvent)

Table Trigger (e.g. OnDelete)

Global Trigger in Codeunit 1 (e.g. OnDatabaseDelete)
Database Operation (e.qg. Record gets deleted)
Table Trigger After Event (e.g. OnAfterDeleteEvent)



Irigger kvents - Page

« OnOpenPageEvent

« OnAfterGetRecordEvent
« OnAfterGetCurrRecordEvent
« OnNewRecordEvent

e OnlnsertRecordEvent

« OnModifyRecordEvent

e OnDeleteRecordEvent

« OnBeforeValidateEvent

« OnAfterValidateEvent

« OnBeforeActionEvent

« OnAfterActionEvent

« OnQueryClosePageEvent
« OnClosePageEvent



Code Declared Event Publishers

Business Events / Integration Events

All Events are declared as functions

Events cannot have code, only comments

Events cannot have return values

Best Practices:

« Publish a local function on the object where it is raised

« Only raise an event once

« Stick meticulously to naming conventions



Fvent Subscribers

« You can only subscribe to events in codeunits
« Each event publisher can have multiple subscribers

« The order in which multiple subscribers invoke a
publisher event cannot be defined and can vary from
Instance to instance

« Arguments passed from publisher to subscriber are
bound by name and type

« The order of the arguments is irrelevant

« The number of arguments is irrelevant: only use the
arguments you really need



Concepts: Business vs. Integration Events

« Behavior is almost identical: the difference is a
conceptual one

 Integration Events are helpers to avoid code
modification in standard objects

 Integration Events may be subject to change over time

« Business Events should not change

 Business Events define a formal contract

« Business Events constitute a public API

« Currently no Business Events in Dynamics NAV



Business Events

« When to introduce Business Events into your vertical

« Break your complete solution down into encapsulated
methods

« Each method is a codeunit of its own with only one
global function

« Each method is only ever called from the class (table) it
belongs to

« Define which methods belong to which business
processes

« Use Business Events to create an API that gives external
access to your processes



A Business Event AP

 Your Business Event API allows you to differentiate
between types of developers / development

« Core development which changes or enhances your
structure / architecture

« Senior product developers

« Additional development which is limited to the defined
contracts and interface points
 External developers

« Junior project / tenant extensibility developers



Where Used

« Dynamics CRM Integration

« Workflow

« Permission Recorder

« Custom Events for Posting

« Registering Service Connection
« NAV Extensions



Summary



Events

Passwords and sensitive data
Variant facade

Data-driven blocked entity
Try method

Logging

Error message processing

Dynamic request pages
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Any Questions?

WHEN YOU ARE PASSIONATE ABOUT MICROSOFT DYNAMICS NAV | www.navtechdays.com

mibuso.com




[HANK YOU

WHEN YOU ARE PASSIONATE ABOUT MICROSOFT DYNAMICS NAV | www.navtechdays.com

mibuso.com




LUNCH BREAK

see you back.in 60 min.

WHEN YOU ARE PASSIONATE ABOUT MICROSOFT DYNAMICS NAV | www.navtechdays.com

mibuso.com




