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PowerBuilder Editions
* Application Architecture

PowerServer and Web API
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Profile

Marco MEONI
@ linkedin.com/in/meonimarco

@ twitter.com/marcomeoni

@ marco.meoni@gmail.com
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Key Skills

PowerServer PowerBuilder
Appeon MVP Machine Learning
Big Data

Recent Projects

2014 - 2019 : Appeon expert in dozens of PowerServer projects

2015 — 2018 : PhD on Machine Learning applied to Big Data
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PowerBuilder 2019
Editions

Standard

C# Projects

* SnapDevelop C# IDE

* NuGet Package Manager

e C# Model Generator

e ASP.NET Core Web API, Class Library

e All C# Non—Visual Features

* SnhapObject simplified and powerful ORM
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PowerServer Projects

* PowerServer Toolkit

* Automatic PowerScript conversion
* 99% of PowerScript support

Web Browser & Installable Web App
Deployment

iIOS and Android Deployment
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Deployment
Architecture
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PowerServer
Why
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PowerServer
Partitioning

Ul and

Native code, JS
| I Replicate

PowerScript ALE 2455

PowerBuilder
Application
Business Logic
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Web API
Why
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REST Client

/RESTfuI Web Servics

Request (GET, PUT, POST)

REST
Request
Handler

|

Service
Handler

(Process Request and
prepares JSON response)

|

Database

{JSON} Response

Handler

(Read Database

J
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Web API
and PB

* Thin PS app
« Web installed
« Auto updates

¥

HTTP

Client

« DataStore
. RESTful S et
« Plain/DW JSON ; :rssgzs;ﬂree:ss |
« OAuth & JWT
"ﬁ)
" 00
Consume
S Web APIs -
° P Business Logic
\PB 2019 Server /

APP=0N

https://elevate.appeon.com

page
11




[ PS & WebAPI
When



PowerServer
Pros

You are a PB
developer

No need to learn
C#, JS, Himl,

Deliver entirly
existing Ul and B.L.

XML, .Net, Java
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Robust 3-tier
platform, hundreds
of success stories
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PowerServer
Cons

* Target application leverages JS

* JS & roundtrips to DB can bring performance issues

* Doesn't really separate out B.L. from client app
* PB NVOs and E-SQL remain client code

e Complex B.L. may need server—side “hacks”
* Get/SetFullState
- SP
« SOAP WS
* NET assembly
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C# Web API
Pros

* Performance benefits

* No unsupported features

* Expose app B.L. to the world

* Reuse most of the PB DW handling
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C# Web API
Cons

e Learn C#

e is it a real limitation?

e Ul not included
 Use PowerServer
* Many Web UI builders available
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PS & Web API

Integration

Native
.
\!/'

o

[ REST Client \

Plug-in for
Browser or
IWA

C++ VM for
Android

)
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PB to
PS

mytest_ws - Appeon PowerBuilder
File Edit View Insert Design Run 7

QTSR A Al Fa
|6 B M|« TR x i
0

= mytest_ws (C:\Marco\PB\ZSupport\ZOOM\
- dbconnecter (C:WMarco\PB\ZSupport\Z
=-(2) zoomevent (C:\Marco\PB\ZSupp

[#-M% a_zoomevent.pbl (C:\Marco\PB\ZS

=M% p_zoomevent2019.pbl (C:WMarco\F

-{=] d_cal_d1_main

-] d_nkw_l1_all

=] d_nkw_12_demodisplay

&-{=] d_par_l1_all

#-{=] d_req_I1_where_par_rsn

[E n_tr

&

[c

nv_appmanager
) w_main \r
-M% p_calculationbase.pbl (C: WMarco P!

-[=] ds_nkw_calchase
=] ds_req_getcalcparentinfos
nat_cal_calculation
nvn_zoomevent_calc
(3 Properties
(1 Events
= Functions
4% of_preinsert ( ref data:
%% of_preinsert_bed (ref
of_preinsert_calculatio
of_preinsert_setvalues

®
®
48 of_presave (ref datas
®
&

e
€
€
E

of_presave_calculatior
of_presave_get_bcd_it

4% of_presave_setvalues
# dassname () returns ¢
% getcontextservice (str
# getparent () returnsp
& postevent (stringe) 1
# postevent (string e, lo
& postevent (string e, lo

--#% postevent ( trigevent ¢
& postevent ( trigevent €
% postevent ( trigevent ¢
# triggerevent (string e
@ triggerevent (string e,
# triggerevent (string e,
£ triggerevent ( trigeven
# triggerevent ( trigeven
& triggerevent ( trigeven
# typeof () returns obje

-3 Structures
3 Controls

[~ uo_zoomevent2019

=-M% p_messages.pbl (C:Marco\PB'
I nat_errorinfo )

[7] elevate - ODB [PB Demo DB VV20..  — | X

File Run Tools

Window Help
marco.meoni@gmailoom

BXY¥@EME ¥ | @I MG

(C:) > inetpub > wwwroot > zoomevent >

Name

wsdl

% p_generalfonctions.pbl (C:WMarcoy
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Little deployment effort,
UF, performance

sessiontimeout

plugin

| ole
meta
d_cal_d1_main
d_nkw_I1_all

d_nkw_I2_demodisplay
d_par_I1_all

d_req_l1_where_par_rsn
ds_nkw_calcbase
ds_req_getcalcparentinfos
merge
| images
db
config
| plugins
mobile

iwa

2]

nvn_fonction_datetime

nv_appmanager
nat_errorinfo
nat_cal_calculation
n_tr

E] index

E] application

Date modified

5/2/2019 9:39 AM
5/2/2019 9:39 AM
5/2/2019 9:39 AM
5/2/2019 9:39 AM
5/2/2019 9:39 AM

6/20/2019 11:52 AM
6/20/2019 11:52 AM
/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
5/2/2019 9:39 AM
5/2/2019 9:39 AM
5/2/2019 9:39 AM
5/2/2019 9:39 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM
/20/2019 11:52 AM
/20/2019 11:52 AM
6/20/2019 11:52 AM
6/20/2019 11:52 AM

Type

File folder
File folder
File folder
File folder
File folder

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

File folder

File folder

File folder

File folder

XML Document
XML Document
XML Document
PNG File
JavaScript File
JavaScript File
JavaScript File
JavaScript File
JavaScript File
JavaScript File
JavaScript File
JavaScript File
JavaScript File
HTM File

HTM File

Size

10KB
2KB
2KB
2K
2KB
2KB
2KB

2KB
2KB
2KB
2KB
2KB
24KB
7KB
18KB
2KB
3KB
1KB
2KB
2KB
3KB
1KB
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73 mytest_ws - Appeon PowerBuilder

File

Edit
g )
EIPAEIIRR

View Insert Design Run

YNE:

B x

Tools Window Help

M RB|lAXd

- [m]
mail@marcomeoni.com

% Mg 7|

X

E|

=]

= mytest_ws (C:\Marco\PB\ZSupport\ZOOM\

nvn_zoomevent_calc * (zoomevent) (C:\Marco\PB\ZSupport\ZOO... | = |

Proper b
#-(J Events
- Functions

of_preinsert ( ref data:
of_preinsert_bcd ( ref
of preinsert_calculatio
of preinsert_setvalues
) of_presave (ref datas
of_presave_calculatior
of_presave_get_bed_it
of_presave_setvalues
% dassname () returns ¢
¥ getcontextservice (str
## getparent () returns ¢
% postevent (stringe) 1
4 postevent (string e, lo
# postevent (string e, lo
# postevent ( trigevent ¢
¥ postevent ( trigevent €
8 postevent ( trigevent €
% triggerevent (stringe
4 triggerevent (stringe,
% triggerevent (string e,
% triggerevent ( trigeven
% triggerevent ( trigeven
# triggerevent ( trigeven
% typeof () returns obje

(3 Structures
ol

Ll L 4 g

=1 p_messages.pbl (C:\Mar

uo_zoomevent2019

nat_errorinfo

(© dbconnecter (c:v‘llarcu\PE\ZSupport\z @s ptof e —— . B
9 (CAMarcorPe\Zsann ctons v|[Eof Jculation (ref v =
1% a_zoomevent.pbl (C:\Marco\PB\ZS Fun ) B of_presave. calouksion (ref
U | (C: Access Return Type Function Name A
E d_cal_d1_main private « [integer ~ [[of presave_calaulaton |
d_nkw_I1_all
SN2 Pass B Argument T Argument Name
=] d_nkw_12_demodisplay g EAL: : o
D d_par_I1_all reference + | nat_cal_calculation v || anat_cal_calculation
| value v | datastore v || ads_nkw
reference v | nat_errorinfo v || anat_errorinfo
ILnteger lirc=1
date Idt_Today
nvn__zo;mevent_calc // living costs

if anat_cal_calculation.il_calLivingType = 1 then

MVvC
// Home

anat_cal_calculation.il_calLivingCostsCal = ads_nkw.getitemnumber(1,"nkv
else

// External
anat_cal_calculation.il_calLivingCostsCal = ads_nkw.getitemnumber(2,"nkv

end if

// Total costs
anat_cal_calculation.il_calTotalCosts = anat_cal_calculation.il_calLivingCostsC

// Revenu
anat_cal_ ion.il_call ranchise = ads_nkw. (3."nkv
if anat_cal_t ion.il_ci < anat_cal_ ion.il_c: rar

anat_cal_calculation.il_calRevenuCal = 0
else

anat_cal_calculation.il_calRevenuCal = anat_cal_calculation.il_calRevenuE
end if
anat_cal_calculation.il_calRevenuTotal =  anat_cal_calculation.il_calRevenut
anat_cal_calculation.il_calDeficit = anat_cal_calculation.il_calRevenuCal -anat_
if anat_cal_calculation.il_calDeficit >= 0 then

anat_cal_calculation.il_calScholarship = 0

else

&5 Appeon SnapDevelop

File Edit View Project Build Debug Tools Test Window Help
H=eD@ BB S Debug v | AnyCPU v

Solution Explorer ~ B X ZoomEvent2019Service.cs* # X

@ ZoomWebAPI v @ ZoomWebAPIBLImpl.Zt v <o PrelnsertBCD(ref NatCal v
1 Husing System;
Search Solution Explorer (Ctrl+) P~ 2 using S .Collections.Generic;
[E=) Solution 'ZoomWebAPI' (1 project) 3 using S -Ling;
4[5 ZoomWebAPI : using System.Threading.Tasks;
{ Properties 6 Lusing SnapObjects.Data.PowerBuilder;
[ Dependencies 7
4 [@BL 8 Enamespace ZoomiebAPT.BL. Impl
9
4 Impl
= Jmp - 10 = public class ZoomEvent2019Service : IZoomEvent20195er\
Cs NatCalCalculation.cs 1
Cs# NatErrorinfo.cs 12
C# ZoomEvent2019Servi 13 private readonly DataContextl _dataContext;
C# 1ZoomEvent2019Service. 4 . .
15 =] public ZoomEvent2019Service(DataContextl dataConte
4 uw Lontroliers 16
C+ DemandController.cs 17 _dataContext = dataContext;
C# NormController.cs 18 r }
C# PartnerController.cs 2 . .
20 = public IDataStore Prelnsert(int req_rsn)
C# ZoomEvent2019Controll 21 -
4 |mi Services 22 var lds_cal = new DataStore("D_Cal_D1_Main", _
4 [ Impl 23
€+ DemandServices 24 int cal_row = lds_cal.InsertRow(@);
) 25
Ce NormService.cs 26 1ds_cal.SetItem(cal_row, "calreqrsn”, req_rsn)
Ce PartnerService.cs 27
C# IDemandService.cs 28 var lnat_cal_calculation = new NatCalCalculati
€+ INormServicecs 29 var lnat_errorinfo = new NatErrorInfo();
) 30
Ce IPartnerService.cs 31 var 1ds_nkw = new DataStore("Ds_Nkw_calcbase”,
4 |m zoomevent2019.pbw 32 int 11_nkw_rowsmax = lds_nkw.Retrieve();
4 [ zoomevent.pbt 33
/ 34 lnat_cal_calculation.il_calRsn = 1000; // Ever
35 lnat_cal_calculation.il_calReqRsn = req_rsn;
C+ Ds_Nkw_Calcbase . —eal —cetned i
[& ds_nkw_calcbase. 37 int 1i_rc = this.PreInsertBCD(ref lnat_cal_cal
C# Ds_Req_Getcalcp: 38 if (li_rc 1) 1li_rc = this.PreInsertCalculai
[3 ds.req_getcalcpar 39 if (li_rc == 1) 1i_rc = this.PreInsertSetValue
- 49
4 | [ p_zoomevent2019.pt a return lds_cal;
C# D_Cal_D1_Main.cs a2 - }
[® d_cal_d1_main.src 43
C# D_Nkw L2 Demo 44 = private int PreInsertBCD(ref NatCalCalculation an:
- 45
[2 d_nkw_12_demod 46 int 1i_rc = 1;
C# D_Par_L1_Allcs a7
[& d_parli_allsrd 48 var lds_req = new DataStore("Ds_Req_Getcalcpar
Co D_Req L1_Where, 49 int 1i_rows = lds_req.Retrieve(anat_cal_calcul
50
51 = if (li_rows == 1)
52
53 anat_cal_calculation.il_calReqLivingType =
54 anat_cal_calculation.iddt_calParBirthday -
55 F 3
DataContextl.cs 56 o else
Program.cs 57 {
Startup.cs v 58 anat_errorinfo.is_message = "Program errc -

ZoomWebAP|

] BDebug 2 B EDED
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Syntax
Difference

I PowerScript

getItemnumber ()

Case sensitivity
String
Flow control

DataStore
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'hello',

if 11 row =

1li rc

1i row

11 val

n "
~Nn o

String(val)

1 then else end if

lds.SetItem(l, wval)

lds.InsertRow (0)

lds.Getitemnumber (1,

// 1lst row is 1

'col'")

GetItemNumber ()

"hello", "\n", val.ToString()

if (11 row == 1) { } else { }

lbool = 1lds.SetItem(l, wval)

1i row = lds.InsertRow(0) // lst row is O

11 val = (long) lds.GetItemNumber (0, "col”)
page
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PowerServer
Client REST API

e HTTPClient

« RESTClient
 JSONGenerator

« JSONParser

e DW JSON import/export

APP=0N page
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Getting
Started

e PowerServer
e https://www.appeon.com/appeon—u/powerserver—web—mobile—tutorial

* https://www.appeon.com/appeon—u/powerserver—-web—fundamentals

* Web API

e https://www.appeon.com/support/documents/appeon online help/
powerbuilder/CRUD Operations with .NET DataStore

APP=0N page
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[ Integration
Examples _



Use Cases

* Move to Web API
* Unsupported (or partially-supported) features
* e.g. PBDOM
* Code assets easier to implement in C#
* e.g. batch emails
e Complex B.L.
* e.g. multiple server calls, data caching, memory—bound tasks

* Cross—platform services
* NET Core, REST API

APP=0N page
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Example 1

public void CSV2XML(IDataStore ds)
{

csv = datastore. 0;
string([] lines = csv. (Environment.NewLine);

XElement cust = new XElement("Root",
from line in lines
)

let fields = line.
new XElement("Customer”,
new XAttribute("Name", fields[0]),
new XElement("DepartmentID", fields[1]),
new XElement("GroupName", fields[2]),

new XElement("Changes",

new XElement("ModifiedDate", fields[3])

) ) )
cust.Save(fileXML);
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O
[ Design - d_department_all
Departmientid Namie Groupnamie Modifieddate:
Feader
departéntid’ = name drouphane miodifisddate
Detailt
[SommaryT
Footer]
<
Departmentid Name Groupname Modifieddate
1Engineering Research and Development  4/30/2008 00:00:00
2Tool Design Research and Development ~ 4/30/2008 00:00:00
3Sales Sales and Marketing 4/30/2008 00:00:00
4Marketing Sales and Marketing 4/30/2008 00:00:00
SPurchasing Inventory Management 4/30/2008 00:00:00
6Research and Development Research and Development ~ 4/30/2008 00:00:00
7Production Manufacturing 4/30/2008 00:00:00
8Production Control Manufacturing 4/30/2008 00:00:00

9Human Resources
10Finance
11Information Services
12Document Control

13 Quality Assurance
14Facilities and Maintenance
15Shipping and Receiving
16Executive
17Research

Executive General and Adminis 4/30/2008 00:00:00
Executive General and Adminis 4/30/2008 00:00:00
Executive General and Adminis 4/30/2008 00:00:00
Quality Assurance 4/30/2008 00:00:00
Quality Assurance 4/30/2008 00:00:00
Executive General and Adminis 4/30/2008 00:00:00
Inventory Management 4/30/2008 00:00:00
Executive General and Adminis 4/30/2008 00:00:00
Research and Development :19:.

Engineering</Dep.
esearch and Develo

roupName>

ate>4/30/2008 00:00:00</ModificdDate>

D>Tool Design</DepartmentID>
esearch and Development

D>Sales</Departm
ales and Marketing

edDate>4/30/2008 00:00:00</

Marketing</Dep
ales and Marketi
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Example 2

var message = new MimeMessage();
message.From.Add(new MailboxAddress("email_from", "marco.meoni@gmail.com"));

message.To.Add(new MailboxAddress("email_to", info@appeon.com"));
message.Subject = "Hello World";

var builder = new .BodyBuilder();
builder.TextBody = "This is a C# Web Api";
builder.Attachments.Add(“c:\tmp\file.cs");
message.Body = builder.ToMessageBody();

try {

.SmtpClient smtp = new MailKit.Net.Smtp.SmtpClient();
smtp.Connect("smtp.mailserver.com”, 587, SecureSocketOptions.None);
smtp.Authenticate(’username”, "password");
smtp.Timeout = 20000;
smtp.Send(message);
smtp.Disconnect(true);

} catch (Exception e) {}

APP=0N page
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Example 3
Complex B.L.

e AdventureWorks demo DB

* Retrieve list of sale orders

* For each one, do (heavy) B.L.
* Several roundtrips to DB
* Dependant server calls
* Fill memory structures
» String concatenation/replacement

* PB vs PS vs (PS + Web API)

APP=0N
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SalesOrderID
RevisionNumber
OrderDate
DueDate

ShipDate

Status
OnlineOrderFlag
SalesOrderNumber
PurchaseOrderNumber
AccountNumber
CustomerID
SalesPersonID
TerritoryID
BilToAddressID
ShipToAddressID
ShipMethodID
CreditCardID
CreditCardApprovalCode
CurrencyRateID
SubTotal

TaxAmt

Freight

TotalDue
Comment

rowguid
ModifiedDate

Sales.SalesOrderDetail

SalesOrderID

SalesOrderDetaillD
CarrierTrackingNumber
OrderQty

L ProductlD
SpecialOfferID
UnitPrice
UnitPriceDiscount
LineTotal
rowguid
ModifiedDate

page
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PowerScript

For i = 1 To lds_orderHeaders.Retrieve(ll_maxOrderld)
ll_salesOrderld = Ids_orderHeaders.GetltemNumber(i, “salesOrderid”);
DECLARE order_cur CURSOR FOR
SELECT SalesOrderDetaillD, CarrierTrackingNumber, OrderQty, UnitPrice, UnitPriceDiscount
FROM Sales.SalesOrderDetail WHERE SalesOrderID = :ll_salesOrderld Using sqlca;
OPEN order_cur;

FETCH order_cur INTO :ll_orderDetailld, :Is_trackNum, :li_orderQty, :Id_unitPrice, :Id_unitDiscount;
DO WHILE sglca.sglcode =0

amount = amount + li_orderQty * Id_unitPrice * (1 — Id_unitDiscount);

FETCH order_cur INTO :ll_orderDetailld, :Is_trackNum, :li_orderQty, :Id_unitPrice, :Id_uniteDiscount;
LOOP
CLOSE order_cur;

APP=0N page
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C#

var rows = orderHeaders. (maxOrderld):

[Enumerable<SalesOrderDetail> orderDetails;

string[] cols = { “SalesOrderDetaillD”, “CarrierTrackingNumber”, “OrderQty”, “UnitPrice”, “UnitPriceDiscount” };

var sqlBuilder = new O;
sqlBuilder. (cols). ("Sales.SalesOrderDetail”). ("SalesOrderID”, SqlBuilder.Parameter<int>("id"));

for (inti =0; i < rows; i++) {
var orderld = orderHeaders.GetltemNumber(i, “Salesorderid”);
orderDetails = _context. . {SalesOrderDetail>(sqlBuilder, orderld);

foreach (var orderDetail in orderDetails) {
amount = amount + orderDetail.OrderQty * orderDetail.UnitPrice * (1 — orderDetail.UnitPriceDiscount);

}

APP=0N page
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Performance

80
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50

40

Seconds

30
20

10
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Performance PowerServer/Web API

T T T T T T

7k 8k 9k 10k 11k 12k 13k
Sale Orders

1

~-PS + AP
~=PpS
~=PB C/S
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Example 4

public class SessionData

{
public IDataStore datastore { set; get; }

public DateTime timestamp { set; get; }

APP=0N page
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Example 4

public class DataStoreCache: IDataStoreCache {
private static <{string, SessionData> _cache = new Dictionary<string, SessionData>();
public string sessionld { get; set; }

public IDataStore Retrieve(string dataobject, object[] args) {
_cache. (sessionld, out SessionData sessionData);
if (sessionData == null) {
sessionData = new SessionData();
sessionData.datastore = (dataobject, dataContext);
_cache. (sessionld, sessionData);
switch (args.Length) {
case 0: sessionData.datastore.Retrieve(); break;
case 1: sessionData.datastore.Retrieve(args[0]); break;
case 2: sessionData.datastore.Retrieve(args[0], args[1]); break:

[.]
} J

return sessionData.datastore;

APP=0N page
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Example 4

public class Startup

{
public void ConfigureServices(IServiceCollection services)
{

[..]
// services. <{IDataStoreCache, DataStoreCache> ();

// services. <{IDataStoreCache, DataStoreCache)> ();

services. <{IDataStoreCache, DataStoreCache)> ();

page
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Demo




Q&A
Time
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Connect with the

community.appeon.com
Discussions, tech articles and videos, free

online training, and more.

facebook.com/AppeonPB

Encourage us with a “like”, see cool pics, and
get notified of upcoming events.

@ twitter.com/AppeonPB

Follow Appeon and community members to
get the latest tech news.

APP=0N

https://elevate.appeon.com

linkedin.com

Build up your career profile, and stay in
contact with other professionals.

youtube.com/c/AppeonHQ

Share important Appeon videos with others;

no account registration required.
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