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BEFORE YOU START

System Host: <hostname>
System Instance Number: <System Number>
Desktop User: Administrator

System User ID: WORKSHOP_<group number>. Your group number will be given to you by
the session instructor. For example if the group number is “01”, then your user id would be
WORKSHOP_O0L1. If you are working on your own private system then you can use your own
developer user or create a WORKHOP_01 user yourself.

All Passwords: <Password>
XSA Organization: HANAEXxpress
XSA Development Space: development

Note: These exercises are designed for XSA systems setup with hostname based routing. If you
are using port based routing, you will need to adjust the hostname and port for launching the
Web IDE appropriately.

Getting Help

If you need addition help resources beyond this document, we would suggest the following content:

e The Online Help at https://help.sap.com/viewer/p/SAP_HANA_PLATFORM

Source code solutions

All source code solutions and templates for all exercises in this document can be found in the following
webpage.
https://github.com/SAP/hana-xsa-opensap-hana7/tree/snippets_2.3.2

In some cases it might be a little easier to copy and paste the coding instead of typing it all manually. If
copying/pasting, | would suggest that you make sure to understand what is being copied/pasted before
moving on.

Open the browser and enter the following URL to access the solutions web page (or you can use the
bookmark shortcut we have created for you in Google Chrome). You can access the source code for
each exercise by clicking on the appropriate exercise in the navigation bar.
https://github.com/SAP/hana-xsa-opensap-hana7/tree/snippets_2.3.2



https://help.sap.com/viewer/p/SAP_HANA_PLATFORM

EXERCISE 1 - HELLO WORLD

Objective

In this first exercise, we will connect to the remote system, run the new project wizard, and then create an
HTML5 module to serve as the application endpoint and proxy all of our services and client-side content.
At the end of this exercise you will be able to connect to your server via web browser and see a Hello World
message.




EXERCISE 1 - SOLUTION

Exercise 1.1: HTML5 Module - Hello World

Explanation

Screenshot

1.

Launch the SAP Web IDE for
SAP HANA at the following
URL in your web browser.

https://webide.<hostname>:30
033/

User: WORKSHOP_XX
where XX is your group
number

Password: <Password>

Note: These exercises are
designed for XSA systems
setup with hostname based
routing. If you are using port
based routing, you will need
to adjust the hostname and
port for launching the Web
IDE appropriately

SAP HANA XS Advanced
WORKSHOP_00

Copyright ©2018 SAP SE. All ights reserved

We will begin by creating a
new project from template.
Use File->New->Project
from Template

File  Edit

Import

Convert

Build

Run Deploy  Search View  Tools Help

Project from Template kCtrHAlHShTfHO
>

>

Ctrl+Shift+5




3. Choose SAP Cloud Platform
Business Application and
then press Next.

Template Selection Basic Information Project Detal

New SAP Cloud Platform Business Application
Template Selection

Search Category Sort By

Q All categories ~ Sort by recently used

[ @

SAP HANA Database Multi-Target Application SAP Cloud Platform
Project Project Business Application

Creates a new SAP Cloud Platform Business Application.

U

4. Enter the project name
openSAPHANA. Press Next.

Template Selection Basic Information Project Details

New SAP Cloud Platform Business Application
Basic Information

Project Mame*

Previous Next




5. In the Project Details screen Vompiate Seiecton | Bask infrmaton e
we have to choose which N
modules we want to generate. o S AR RN R
. N roject Details
We will create a Node.js
based Service Module and an
Choose the modules you want to include in your project
SAP HANA Database
module. I‘a-’v;v“‘ Module (srv): | Node.js | v
Java Package:
AISO ChOOSG development as Database Module (db) SAP HANA Database l v
your target space. Choose your authentication settings
Enable user authentication (UAA)
F|na||y press Finish to We recommend to enable user authentication in productive
H scenarios. You need to create a UAA service and update your
generate the proJeCt mta.yaml file with the service name.
Choose your space
development v
Previous Next
6. Your wizard generated project
has been created and already a
has a database and a service JR— ¢
module. @ o
~  Properties
et o
7. Go to the wizard generate

package.json in the root of
your project. This is where the
overall Application
Programming Model settings
are made. In here, please
make sure that the version of
the @sap/cds module is set
to ~2.10

package.json x

v {

2 "name"”: "openSAPHANA",

3 "description”: "Reference applicatic
4 "version": "1.@.0",

5+ "dependencies”: {

6 "@sap/cds": "~2.10"

7 },

8~ "scripts”: {

" =1 oam wooa [ EE B | 1 '

H




Next let’s initialize a local Git
repository via the right mouse
click on the project and
choosing Git -> Initialize
Local Repository.

While in real development
systems you should always
use an external/remote Git
server for permanant
persistence, in sandbox style
systems you can at least use
a local Git repository for basic
version management.

Edit Build Run Deploy Search View Tools Help

<[>
~ & & 69 mtayaml x
= I
g2l = \Workspace Modules  Resources  Basic Information
= openSAPHANA
— Build >
E},E B .che
= db Git > Initialize LocalReposw‘to * db
B s New > N
E mtayaml Import *
= package.json Export Name:
Convert >
Edit > Path:
Project >

Refresh Workspace ltems

Quick Access Ctrl+3 .
v Propertie
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Go ahead and perform an
intial commit to the local Git
repository.

Choose the Git icon from the
right hand bar. This will open
the Git pane.

Supply a commit message
and then press the Commit
button.

Each time you commit, a
version is stored and
comparisons and reverts can
be performed. Therefore we
would recommend that you
commit at least at the end of
each exercise in this
workshop.

Note: if you receive an error
that your email address isn’t
maintained when you commit,
then go to the Web IDE
Preferences -> Git Settings
and maintain an email
address there.

WORKSHOP_00@Workspace  Logout

Git

@ ©

Pull Fetch
Repository: openSAPHANA

Branch: | master

Changes

Name
+ .che/modules
+ .chefproject.json

+ db/.chefproject.json

B | @Ep

Commit message

Initial Commit

Comnﬁ}m Commit and Pus
A\,

File FEdit Run Deploy Search View

v +
Unstage All  Discard Al
=  Stage
«
«
«
.
Amend B
PN
=
p
h Push Stash @

Tools  Help

Global Preferences Gi
& Code Check
Code Completion
frxs Code Editor
Core Data Services
Data Preview
Database Explorer
Default Editors
Git Settings
Keyboard Shortcuts
MDX Console
SQL Code Completion
5QL Console
SQLScript Debugger
Workspace Preferences
DataStore Default Values
Features
IModeler

it Settings

Git E-mail Address : workshop@sap.com|

Git User Name WORKSHOP_00 WORKSHOP_00

Please note that your user name and e-mail address will be stored on the remot

undone

11



10. Next we need to create the
HTML5 module to host and
serve out the frontend
content.

Begin by selecting your
project and then choosing
New -> Basic HTML5
Module

File Edit Build Run Deploy Search View Toals

SRl = Workspace
~openSAPHANA [masrer

Import
* mta.yaml

srv

. Export
* package.json

Convert
Edit
Project

Refresh Workspace ltems

> Folder Crl+Alt+Shift+N
SAP HANA Database Module

> Node.js Module

>

> List Report Module ~

SAP Fiori Launchpad Site Modules

Quick Access Ctrl+3 SAP Fiori Master-Detail Module

SAPUIS HTMLS Module
Java Module

Project from Template ~ Cirl+Alt+Shift+0
11. Name the module web. Press : : -
Next. Then press Finish. Basic Information Confirmation
New Basic HTML5 Module
Basic Information
Module Name* web]
Previous Next Finish

| ¢

12. This not only adds the
necessary metadata to the
web folder but also maintains
the module entry in the
project’s mta.yaml file within
the project root.

SAPHANA-HD

@ web

&5 SRESAFHANAy

et

> Properties

~ Requires

[CI =]

B

12



13. We need to add

openSAPHANA_XX-uaa
(where XX is your group
number) as a dependent
service/resource to the
mta.yaml file. This is because
we have user authentication
required to access our
application.

Click on the Resources tab.
Then click the plus button to
add a new resource entry.
This will make a new input
field appear below the plus
button. You can type the
name of the resource in here.

Then on the right hand side
you can fill in the type and
parameters of the resource.

Save your file. Switch to the
Code Editor and then back to
the MTA Editor to refresh all
the value helps.

-~ & & 6B
7= Workspace
= *openSAPHANA
*.che
+db
*srv
+web

* mta.yaml

W R

*package.json

SAPHANA b openSAPHANA_00-uaa

[ soms ]

mta.yaml x

Modules

APHANA-hdi-container

Basic Information

El

14.

Switch back to the Modules
tab and select your web
module. Click the plus button
in the Requires section and
choose the newly created
UAA resources from the drop
down list. This will create the
connection between the web
module and the UAA
resource.

“mta yaml x

-+ OpenSAPHANA-srv

web
htmi5 Patl

> Properties

v Requires

Name

15.

You can also switch to the
MTA editor code view via the
button on the bottom left
corner of the editor. This will
show you the complete view
of the content in text form.

ID: openSAPHANA
_schema-version: '2.1'
version: 0.0.1
modules:
-name: db
type: hdb

13



We will use the text editor to
rename the two wizard
generated modules from
openSAPHANA-db to db
and openSAPHANA-srv to
srv. Use this to double check
your entries.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
l/ex1_1

path: db
parameters:
memory: 256M
disk-quota: 256M
requires:
- name: openSAPHANA-hdi-container
- name: srv
type: nodejs
path: srv
parameters:
memory: 512M
disk-quota: 256M
provides:
- hame: srv_api
properties:
url: '${default-url}’
requires:
- name: openSAPHANA-hdi-container
- name: web
type: html5
path: web
requires:
- name: openSAPHANA_<group number>-uaa
resources:
- name: openSAPHANA-hdi-container
properties:
hdi-container-name: '${service-name}'
type: com.sap.xs.hdi-container
- name: openSAPHANA_<group number>-uaa
type: com.sap.xs.uaa-space
parameters:
path: ./xs-security.json

16.

The xs-security.json file we
referenced in the
configuration of the UAA is
where we can define the
scopes, roles, and attributes
which will be used for security
at the application level. We
now need to create that file.

Right mouse click on your
project and choose New-
>File

In the New File dialog choose
Xs-security.json as the name
and press OK.

= Workspace

= +openSAPHANA
5 eche Build
&5 db Git

.srv New

Ctrl+Alt+Shift+N

+web Import > Folder

Basic HTML5 Module
SAP HANA Database Module
Node.js Module

List Report Module

*mta.yaml Export

W w @ E

*package.json Convert >
Edit >
Project >

Refresh Workspace ltems SAP Fiori Launchpad Site Modules

New File

File Name: [ _g-_c_g—sem|rity.json|

m Cancel

14



17. Supply the following content
in the new xs-security.json
file replacing your group
number in the xsappname
parameter.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
l/ex1 la

"xsappname": "openSAPHANA-<group_number>",
"scopes™: [{

"name":
"$XSAPPNAME.Display",

"description™:
"display"
ho ) )

name";
"$XSAPPNAME.Create",

"description":
"create”
ho

"name":
"$XSAPPNAME.Edit",

"description":
"edit"
ho

"name":
"$XSAPPNAME.Delete",

"description":
"delete”
ho ) )

name":
"$XSAPPNAME.DataGenerator",

"description":
"data generator"
hA

"name":
"xs_authorization.read",

"description":

"Read authorization information from UAA"

hA

"xs_authorization.write",

"name":

"description":
"Write authorization information to UAA"

hA

"name":
"$XSAPPNAME.ODATASERVICEUSER",
"description":
"Enter"
ho
"name":
"$XSAPPNAME.ODATASERVICEADMIN",
"description":
"Enter"
1,

"attributes™: [{
"name": "client",
"description":
"Session Client",

h o

"valueType": "int"

15



"country",
1,

"role-templates": [{

"View all records",

references":

isplay"

references":

"country"

b

and Delete records",

references":

reate",

dit",

elete",

isplay",

ataGenerator”,

DATASERVICEUSER?,

DATASERVICEADMIN"

references": [

1]

"name": "country",
"description":

"valueType": "s"
"name": "Viewer",
"description":

"scope-

"$XSAPPNAME.D

]

attribute-

"client",

]

"name": "Editor",
"description": "Edit
"scope-
"$XSAPPNAME.C
"$XSAPPNAME.E
"$XSAPPNAME.D
"$XSAPPNAME.D
"$XSAPPNAME.D

"$XSAPPNAME.O

"$XSAPPNAME.O

]

attribute-

"client”

16



18. We will need this xs- & Workspace
security.json file locally for the &5 +openSAPHANA [master]
next step. Therefore right B9 *.che
mouse click on the xs- BT +db
security.json file and choose BT esmv
Export. B +web
= *mta.yaml
= +package.json
= +xs-security.json
Open Code Editor
Run >
Build >
Git >
19. Now we need to create an File Edit Build Run Deploy Search View Tools Help

instance of the UAA service
we want to use in our
application. The Web IDE
can provision some but not all
resource types yet. The UAA
is one of those types which it
can not provision.

Launch the SAP HANA XS
Advanced Cockpit by
choosing Tools -> SAP
HANA XS Advanced
Cockpit.

Navigate to your organization

HANAExpress and space
development. Expand
Services and then click on
Service Marketplace. Select
Authorization & Trust
Mangement.

Quick Access

~ & &® 6
B Workspace

= +openSAPHANA fmaste Waorkspace Manager

o -.che SAP HANA XS Advanced Cockpit
£ -db

0 *srv

Database Explorer

Preferences Ctrl+

i +web
= “mta.yaml
E -package.json

=] +xs-security.json

20.

Click on Instances and press
the New Instance button.

SAP HANA XS Advanced Cockpit

& H 55 = slopment | g3 Au tion & Trust Management -~

i Overview &) Home

L 9 Service: Authorization & Trust Management - Instances

Al 1

Name Plan

openSAP-ex-uaa space

17



21. Choose Plan space and then
press Next.

Choose Service Plan
Specify Parameters (Optional)

Confirm

Create Instance

Choose Service Plan

Plan | space [0

Features

No data

22. Press the Browse button and
navigate to the location where
you saved the xs-security.json
file when you exported it a
few steps ago.

Choose Service Plan
Specify Parameters (Optional)

Confirm

Create Instance

Specify Parameters (Optional)

Select a JSON file or specify parameters in the JSON format

iBrowse... |

xs-security.json

{
"xsappname”: "openSAPHANA-00",
“scopes’: [
Then press Next. i
“name": "$XSAPPNAME.Display”,
"description”: "display”
L
{
“name": "$XSAPPNAME.Create”,
“description™: "create”
h
{
“name": "3XSAPPNAME. Edit",
“description™ “edit”
13
Previous NeI-:. Cancel
23. Specify an Instance Name of Create Instance
O p en SAPHANA—XX_U aa Choose Service Plan Confirm
(Where XX IS your group Specify Parameters (Optional)
number) and then press Conirm Servce Plan: space
Tl Inst P. 1
FI nis h nstance Parameters: | 63 )
*Instance Name: | openSAPHANA_00-uaa |
Previous Finish | Cancel

18




24. Return to the SAP Web IDE. N - f o
The web folder in our project [,

contains the resources that
will be served out by this
HTML5 module. This HTML5
module manages all = e
HTML/client side Ul resources B *pacageon - o
(in the resources folder) and 7 e
performs the task of reverse :
proxy for all other internal +xe-securtyson =
services. This way you have a
single HTTP endpoint and
avoid any CORS issues.

*.che
*db

i
]EiWHIEfEI

Uy

yaml 16

*package.json i

The Add Module wizard
already placed a simple
index.html! with “Hello World”
in the resources folder.

Note: There is no task to
perform in this step. We are
just pointing out content
the wizard created already.

25. The HTML5 module web is {
configured via the file xs- "welcomekFile": "index.html",
app.json. In this file we can "authenticationMethod": "route",
map the routes to destinations "routes”: [ ]
we defined in the mta.yaml. }

We can also set
authentication and other
options.

Let’'s go ahead and change
the authenticationMethod to
route.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
1l/ex1 2

19



26. Our initial development is

done and we are ready to
deploy our application onto
the XS Advanced server.
Highlight the web folder and
press Run. This will perform a
build, then deploy the service
onto the server. If successful
it will open a new browser tab
to the default page of this web
service.

File Edit Build Run Deploy Search View

<f> m

& Workspace
= +openSAPHANA [master]
*.che
*db
s5rv
+web
*mtaya

*package.json

[m] ] fur] If E" E” E"

+x5-security.json

27.

It can take a minute or two for
the first build/deploy/run
operation to complete. Upon
completion you should see
that the service status has
changed to Running and
there is a hyper link to the run
logs.

Run openSAPHANS

DSHZbV Y uBmMZK TswC T YOrzMeBE oL 2 45 B yy ¥ PLAINSSGET ®
4 - ENOENT. no such file oe cirectory, stat b
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28. You might receive a

message about the browser
pop-up blocker. If you do
receive this message press
Close. Then click the pop-up
configuration button on the
right side of the browser
address bar. Choose the
Always allow pop-ups from
... option.

After you accept this popup,
you can either run the module
again or click the URL link to
open it again.

Disable Pop-up Blocker

A pop-up blocker prevented you from previewing your application.
To proceed, disable the pop-up blocker for this site.

For more information click here

=514

The following pop-ups were blocked on this page:
[ https://watttesting3217838-x2a4336b4.dispa Feedback
Q Always allow pop-ups from https:/j

webidetesting1654493-

x224336b4.dispatcher.nec.ondemand.com

Continue blocking pop-ups

Manage pop-up blocking... [ Dore |

“2F IWBEPK2FVOC_COMMON ', Version="'00@1",SAP__Origin="LOCAL')/$value*

The following pop-ups were blacked on this page:
D https://wdflbmt0749.wdf.sap.corp:51050/index.html

(®) ‘Always allow pop-ups from https://wdflamt0749.wdf.sap.corp:53075:
L

Continue blocking pop-ups

Manage pop-up blocking... Done

&

29. Switch your browser tab and

you should

see the authentication prompt
for your application. Login
with the same user
credentials you used to log
into the SAP Web IDE for
SAP HANA.

Note: You might not see this
screen if you authentication is
still cached in the browser
from the login to the SAP

Web IDE for SAP HANA itself.

Authentication at the XS level

SAP HANA XS Advanced

WORKSHOP_00

Copyright ©2018 SAP SE. All ights reserved
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is now done by referencing a
user store. This can be
configured to be the HANA
database or it can be an
external user directory.

30.

After successful
authentication, you should
see your index.html with the
Hello World button.

[ SAP Web IDE for SAP HA %

< C 1Y | & Secure

Hello World!

[ web
https://workshop-00-

31.

Congratulations! You just
wrote your first XS Advanced
application.
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Exercise 1.2: Clone a Repository from Git

With XSA/HDI based development we no longer use the HANA database as the design time repository.
We use a central Git to store all design time artifacts. Therefore when you launch the Web IDE for SAP
HANA, you only see the projects which have been pulled from Git or which you have created locally in
your workspace. There is no repository browser. In this exercise we will see how we can clone a project
from Git to bring it into our local SAP Web IDE for SAP HANA workspace. You can alternatively import
the project from the file system which will be shown in Exercise 1.3.

Explanation

Screenshot

1. Please navigate to this URL:
https://github.com/SAP/hana-
xsa-opensap-hana7

This is the example

implementation project for this i
course which you can refer to if — - D
you have any problems.
2. Return to the SAP Web IDE for ~ & = 69
SAP HANA. Right mouse click B Workspace :
on the Workspace and choose & _openg,quAN
Git->Clone Repository. New >
Import >
Convert >

Refresh Workspace ltems

Quick Access

3. Inthe Clone Repository dialog,

please use the following values.

URL:
https://github.com/SAP/hana-
Xsa-opensap-hana7

Press Clone.

Clone Git Repository

*URL hitps://github.com/SAP/hana-xsa-opensap-hana?

Add configuration for 'ZBEI'I'if@

Clonge Cancel
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4. If sucessful, the hana-xsa-
opensap-hana7 project will
now appear in your workspace <[>

File Edit  Build Run Deploy Search View  Tools Help

and is connected to the git ~ & N 68
repository but with the master S50 = Workspace
branch.

] *hana-xsa-opensap-hana7 [master]
IOl = +0penSAPHANA [master]
&g *.che
= +db
0 esrv
1 +web

[El *mta.yaml

*package.json

+xs-security.json

5. Right mouse click on your = Workspace
project and choose Project -> ;;2:2:::2:2;":3?_'??_"?‘7 T B .
Project Settings. o) - che o Gt >
& +db New >
& esv Import >
7 +web Export
E *mta.yaml Convert
[El «package.json Edit >
B +xs-securityjson
Refresh Workspace Items ¢
Quick Access Ctrl+3
6. Choose the Space section and | "7
then choose development as e m—
the Development Space (or o
whatever system specific space | = .
your system has configured for e
you to perform development in).
Press Save.

If you have reached this step
you can move ahead to £ o
Exercise 2. If you were not able
to complete it for whatever
reason, please move onto
Exercise 1.3.
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Exercise 1.3: Alternative: Import Project from File System

Explanation Screenshot

1. Download a zip file with the
complete project contents from
the following location:
https://github.com/SAP/hana-

XSa-opensap-
hana7/archive/master.zip

2. Return to the SAP Web IDE for B>  Workspace

SAP HANA. Right mouse click B= +opsnSAPHANA Ot >
on the Workspace and choose & - .che New ’
Import -> From File System. &= +db
B st Convert >
= +web Refresh Workspace ltems
E *mta.yaml Quick Access Ctrl+3
=l «package.json
=] +xs-securitv.ison
3. Click the browse button and Import
from the File Open dialog
choose the location where you
dOWﬂ'Oad the f”e in Step 1 Of *File hana-xsa-opensap-hana7-master.zip Browse...
this exercise. Select the file and : _
click Open. FImportto | /hana-xsa-opensaphanad Select Folder

Remove the —snippets_2.3.2

portion of the Import to target
and select Extract Archive.

OK || Cancel

Press the OK button to import
the template project.

4. If sucessful, the hana-xsa-
opensap-hana7 project will = Workspace

now appear in your workspace. =] hana-xsa-opensap-hana7

] +openSAPHANA [master]



https://github.com/SAP/hana-xsa-opensap-hana7/archive/master.zip
https://github.com/SAP/hana-xsa-opensap-hana7/archive/master.zip
https://github.com/SAP/hana-xsa-opensap-hana7/archive/master.zip

5. Right mouse click on your B> Workspace

project and choose Project -> G henaxsa-opensap-hanal .
PrOJeCt Settlngs 5 +openSAPHANA [master] it .
New >
Import >
Export
Convert >
Edit >

Refresh Workspace ltems

Quick Access Ctrl+3
6. Choose the Space sectionand | "
then choose development as T BT
the Development Space (or
whatever system specific space .

Builder

your system has configured for
you to perform development in).
Press Save.

Rainstall Buildor




EXERCISE 2 -DATABASE ARTIFACT DEVELOPMENT

Objective

In this exercise, we will continue to develop our overall application. Applications in HANA/XS Advanced
are often made up of multiple modules at design time which deploy to separate micro-services or
database container content. We created client side Ul application content in the first exercise using the
HTML5 module. In this exercise we will create database artifacts, such as database table, stored
procedures and user defined functions, using the HDB (HANA Database) module. We will then see how
we build these database artifacts using the new container-based, schema-less HDI (HANA Deployment
Infrastructure) concepts.

Exercise Description

o Database Tables via HDBCDS

e Stored Procedures via HDBPROCEDURE

e User Defined Functions via HDBFUNCTION
¢ Initial table data load via CSV

¢ Deploy to HANA via HDI

e Containers and Synonyms

e Calculation Views

e SQLScript
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EXERCISE 2 — SOLUTION

Exercise 2.1: Database Content

Explanation

Screenshot

1. Newto HANA in 1.0 SPS 11
was the HANA Deployment
Infrastructure or HDI. The goal
of HDI is to manage database
artifacts from design time
objects but in a way that
allows multiple
copies/versions of the same
core objects to be used on the
same HANA database at the
same time.

HDI introduces the concept of
the container as an
abstraction of the Schema.
The container in turn
dynamically generates the
schema, a container-specific
Database User who owns all
objects, and a password for
that database user. XS

Advanced based services then

only need access to the
container and never need to
know the actual Schema,
technical user, or password.
All of that information is stored
within the container definition.

2. Choose View->Show Hidden
Files.

File Edit Build Run Search

Deploy

= Workspace
£ +openSAPHANA

View  Tools Help

Link Workspace to Editor

Resource Manager

Show Hidden Files

Problems
Console

Run Console
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3. The Project Wizard generated

. ’ o -hdiconfig x

a file named .hdiconfig in the "

H L
/db/src folder. U_nfortunately it 5 Tolugin version": "2.0.30.0%,
uses an old version of HANA = e s oEeT T
in this file which will cause us 2 "hdbsynonym™: { I
problems later. We should 5 "plugin_name": "com.sap.hana.di.synonym"”
correct this value to point to 6 ¥
your HANA version (at least 7 ,
2.0.30 — which is HANA 2.0 & “hdbsynonymeconfig®: {

9 "plugin name”: "com.sap.hana.di.synonym.config"

SPS 03). o . pLusin_ P ynony &

4. The project wizard from the
first exercise has created the N
db folder as well as the g - i ARt
openSAPHANA-hdi- S ik o1
container resource and the rr
db module in the mta.yaml file ' = e
for you. .-

3] Paramerers

Note: There is no task to
perform in this step. We are
just pointing out content the
wizard created already

> | Properties

v Requires

Name Group

openSAPHANA-hdi-container {resource)

5. An HDB module can also —
have more than one o @ -
database resource
associated with it. However
it can only have one
primary resouce which is
the target for all database
development objects it will
create. Later we will add
more resources for cross
container access.

This requires us to set in
mta.yaml this resource as
the TARGET_CONTAINER
in order to describe it as
the primary database
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resource for this module.

properties:
TARGET_CONTAINER:

~{hdi-container-name}

Save the file.

Select the db module and
choose Build->Build.

Build Run

Build

Edit

File

= Workspace
5 +openSAPHANA [r
*db
&=
= +data-model.cds

*SIC

vsry

+web

7. You should see a message

that you build was
sucessful.

iy

Che: ‘t.he uniqueness of the catalog objects in the schema "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"..
Checking the uniqueness of the catalog objects in the schema "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"... ok

Finalizing... ok
Make succeeded (0 warnings): 3 files deployed (effective 4), O files undeployed (effective 0), 0 dependent files redeployed
Making... ok
Starting make in the container "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1" with 3 files to deploy, 0O files to undeploy... ¢
Deploying to the container "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_L"... ok (1s 581ms)
Default- le file "src/defaults/default_access_role.hdbrole” not found or not scheduled for deploy; global role "OPENSAPHAM
Unlocking the container "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"...
Unlocking the container "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"... ok (Os Oms)
Deployment to container OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1 done [Deployment ID: nene].

(2s 404ms)

10:54:37 AM (DIBuild) ********** End of /openSAPHANA/db Build Log **********
10:54:37 AM (DIBuild) Build results link: [object Promise]
110154:39 AM (Builder) Build of fopenSAPHANA/db completed successfully. l

8. Go to the Database

Explorer by choosing the
Database Explorer icon on
the left side of the SAP
Web IDE for SAP HANA.

Build Run

Edit

File

= Workspace
5 +openSAPHANA [
*db

.5V

[
&
&5 +web

* mta.yaml
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9. If your Database Explorer
is empty and has no Database Explorer h_¢
connections, you will
receive a dialog Choose _
Yes to add a new It looks like you have not added any databases to the Database Explorer yet.
connection. Otherwise Do you want to add one now?
click on the Add button.

File Edit Build Run Search View Tools Help

<[> et Lo

%j\dd a database to the Database Explorer

10. Choose HDI Container as Add Database
your Database type.
Search for your container Database Type | HDI Container v
based upon your User
Name. Set a display name

HDI Containers:

of core_db. Then click OK. WORKSHOP_00 ®
eme Org Space
WORKSHOP_00-xalgpyrihib3wmnw-openSAPHANA-openSAPHAMA-hdi-contai... | HANAExpress devel...

~| Set XS_APPLICATIONUSER session variable when connecting

Advanced Options

Name to Show in D\splayl care_db|

0K | Cancel
[
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11. You can now see your w5 File Edit Run Deploy Search
container in which your

database artifacts will be <>

deployed. We will begin ~ + C
creating database artifacts & S [J HXE@localhost (SYSTEM)

in the next exercise. » [ SYSTEM@localhost (SYSTEM)

1:6:3 w [ core_db
& Public Synonyms
i Column Views
9 Cubes
= DataStores
f# Functions
a5 Graph Workspaces
[E Indexes
© JSON Collections
B Libraries
& Procedures
P Remote Subscriptions
# Sequences
&8 Synonyms
] Table Types

fH Tables




Exercise 2.2: Create Tables & Views via Core Data Services

In this exercise you will create a Purchase Order header and item table as well as a view over those two

tables using Core Data Services (CDS).

Explanation

Screenshot

1. Return to the SAP Web
IDE for SAP HANA,
Development perspective.

Build

File

Edit

= Workspace

2. Navigate to the data-
model.cds in the db folder
and open it for editing.

This is a new version of
CDS that replaces
HDBCDS. The “compiler”
is on the client side and is
no longer HANA specific.
We will use this CDS to
define database artifacts in
a database agnostic
fashion.

There is a single entry point
called data-model.cds, but
we want to modularize our
content into separate files.
Therefore we will just put
references to these other
files/objects in data-
model.cds.

Note: if you don’t want to
type this code, we
recommend that you cut
and paste it from this web
address
https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex2/ex2_la

® 69

data-model.cds =
= Workspace 1 using from '../db/PurchaseOrder’;
£5 + openSAPHANA .o o ¢
*.che 4 key ID : Integer;
05 +_il8n 501
= *db
7 esrc
*data

*gen

E B

*loads

E *data-model.cds
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Now create another file in
the db folder named
PurchaseOrder.cds.

This file contains the table
and view definitions. We
are creating a simple
Purchase Order Header
and Item data model.

The syntax is similar but
not the same as HDBCDS-
based development objects
previously.

Here is the code for
PurchaseOrder.cds

Save the artifact after
entering this code.

Note: if you don’t want to
type this code, we
recommend that you cut
and paste it from this web
address
https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex2/ex2_1

namespace opensap.PurchaseOrder;

type BusinessKey : String(10);
type SDate : DateTime;

type CurrencyT : String(5);

type AmountT : Decimal(15, 2);
type QuantityT : Decimal(13, 3);
type UnitT : String(3);

type StatusT : String(1);

type HistoryT {
CREATEDBY : BusinessKey;
CREATEDAT : SDate;
CHANGEDBY : BusinessKey;
CHANGEDAT : SDate;

k

entity Headers {

key PURCHASEORDERID : Integer;

ITEMS : association to many Items on
ITEMS.POHeader = $self;

HISTORY : HistoryT;

NOTEID : BusinessKey null;

PARTNER : BusinessKey;

CURRENCY : CurrencyT;
GROSSAMOUNT : AmountT,;
NETAMOUNT : AmountT,;
TAXAMOUNT : AmountT,;
LIFECYCLESTATUS : StatusT;
APPROVALSTATUS : StatusT;
CONFIRMSTATUS : StatusT,;
ORDERINGSTATUS : StatusT;
INVOICINGSTATUS : StatusT,;

}

entity Items {

key POHeader : association to Headers;

key PRODUCT  : BusinessKey;
NOTEID : BusinessKey null;
CURRENCY  : CurrencyT,;
GROSSAMOUNT : AmountT;
NETAMOUNT : AmountT;
TAXAMOUNT : AmountT;
QUANTITY : QuantityT,;
QUANTITYUNIT : UnitT;
DELIVERYDATE : SDate;

define view ltemView as
select from Items

POHeader.PURCHASEORDERID,

POHeader.PARTNER,
PRODUCT,
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J3

CURRENCY,
GROSSAMOUNT,
NETAMOUNT,
TAXAMOUNT,
QUANTITY,
QUANTITYUNIT,
DELIVERYDATE

4. Let’s look at the syntax you
just entered into the hdbcds
file in more detalil.

First we need to define some
reusable elemental types.
These will later be used to
define the data type of
individual columns in our
tables.

Within the PurchaseOrder
context, create element types
for BusinessKey, SDate,
CurrencyT, AmountT,

QuantityT, UnitT, and StatusT.

namespace opensap.PurchaseOrder;

type BusinessKey : String(10);
type SDate : DateTime;

type CurrencyT : String(5);

type AmountT : Decimal(15, 2);
type QuantityT : Decimal(13, 3);
type UnitT : String(3);

type StatusT : String(1);

5. We can also create reusable
structures with multiple fields.
This is useful when the same
sets of fields are repeated in
multiple tables. Create a
reusable structure for History
— with CREATEDBY,
CREATEDAT, CHANGEDRBY,
and CHANGEDAT fields.

type HistoryT {

CREATEDBY : BusinessKey;
CREATEDAT : SDate;
CHANGEDBY : BusinessKey;

g

CHANGEDAT : SDate;

6. The syntax for creating
Entities is similar to types.
Entities will become database
tables when building the cds
file.

entity Headers {

ITEMS : association to many Items on
ITEMS.POHeader = $self;

HISTORY : HistoryT;

NOTEID : BusinessKey null;

PARTNER : BusinessKey;

CURRENCY : CurrencyT;

GROSSAMOUNT  : AmountT;

NETAMOUNT : AmountT;

TAXAMOUNT : AmountT;

key PURCHASEORDERID : Integer;

LIFECYCLESTATUS : StatusT;
APPROVALSTATUS : StatusT,;
CONFIRMSTATUS : StatusT,;
ORDERINGSTATUS : StatusT,;
INVOICINGSTATUS : StatusT,;
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7. Before we build, we need to service CatalogService {
remove some of the sample }
content from the CDS service
in /srv/my-service.cds that
no longer matches our new
CDS content. Within the
/srv/imy-service.cds remove all
the content except the service
definitino for CatalogService

Refresh Workspace ltems

*package.json Quick Access Ctrl+3

*README.md

8. Th|3 new CDS haS to firSt 7= Workspace
build to database specific files. & *openSAPHANA [master e i
So after saving all your .cds S - M suucos  cous
files, right mouse click on the — N S
- . CH *node_maodules ew >
project level and choose Build S Import .
-> Build CDS. B sweb Export
El «.cds_gen.log Convert >
=l ».gitignore Edit 3
= *LICENSE Project >
= smtayaml

* ®s-security.json

9. The previous Build CDS step & Workspace

doesn’t actually create B +0penSAPHANA fmaster]

anything in the database. B ».che

Instead it just “compiles” the B +db

CDsS files into HANA specific 5 +.che

HDBCDS files in the B serc

db/src/gen folder. = + gen
=+ hdinamespace
E! *BASE.hdbeds
E *OPENSAP_PURCHASEORDER_HEADERS .hdbcds
E *OPENSAP_PURCHASEORDER_ITEMS.hdbcds
E + OPENSAP_PURCHASEORDER_ITEMVIEW hdbcds

=+ .hdiconfig

+conditionalBuild.js
*data-model.cds

*package.json

[} ] ] o]

*PurchaseOrder.cds

10.To actually create the content & Workspace

within the HANA database, we 75 +openSAPHANA master]

have to now build the db & *.che

module by right mouse & b o X

clicking on the db folder and 0 che

choosing Build -> Build. : condition,  Modeling , A ———

*data-mod Open HDI Container
*package.| Git N

[ e R R Y
+
w
a

*Purchase Mew b




11.Switch over to the Database com ) o )
Explorer and browse your

container, expand the Tables . ~+C
and Views folders and explore | * I FXE@localost (SYSTEM)
the new tables and view b [ SYSTEM@localhost (SYSTEM)

- [_] core_db
& Public Synonyms
f Column Views
3 Cubes
= DataStores
i Functions
a4 Graph Workspaces
[l Indexes
© JSON Collections
B Libraries
8 Procedures
= Remote Subscriptions
# Sequences
& Synonyms
] Table Types
fH Tables
Tasks
i Triggers

B
/= Views

Jo!

Search Tables
ffl BASE
fifl OPENSAP_PURCHASEORDER_HEADERS

fl OPENSAP_PURCHASEORDER_ITEMS

12.Right-click on the table 8 Procedures 5 GRO!
OPENSAP_PURCHASEORD F Remote smMp

ER_HEADERS and choose #° Sequences|  Open Data
Open B8 Synonyms Delete 1
B Table Types Where-Used Browser i
ff Tables Create Shortcut e

Tasks Import Data
& Triggers Generate CREATE Statement !
B Views Generate SELECT Statement bl
R Generate INSERT Statement o)

Search Tables
Load Into Memory

ffl BASE Unload From Memory [
fl OPENSAP_PURCH Export Catalog Objects n
ffl OPENSAP_PURCHASECQRDER_ITEMS 19 HisT




13.Explore the table definition,
notice the column names
where we used the complex

_PURCHASEORDER_HEADERS

OPENSAPHAMA_OPENSAPHANA_HDI_CONTAINER_ | COLUMN

type definition called History I
14.And you can query the data in ' v
these objects via the Open . . -

Data button, although there
won’t be any data there yet.
We will see how we can load
an initial set of data in the next
exercise.

PURCHASEORDERID 7| NOTEID

PARTNER 7| CURRENCY [ GROSSAMOUNT

NETAMOUNT = TAXAMOUNT 7] LIFECYCLESTATUS ¥ APPRON

CONFIRK
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Exercise 2.3: Create Table Data Configuration

In this exercise, you will create table data configuration file which will load data into your tables during the
deploy process.

Explanation

Screenshot

1.

Return to the SAP Web IDE
for SAP HANA, Development
perspective. You may want to
deliver an initial set of data
within a table — particular a
configuration table. In this
exercises we will learn how to
create automatic data load
configuration and the
accompanying CSV files for
just such a situation.

The data load for table
requires two files — 1. An csv
(comma separated) file which
holds the data you want to
load. 2. An hdbtabledata file
which specifies the target
table for a source csv file.

2.

We also have the
hdbtabledata development
object. The purpose is to allow
the loading of initial data from
CSV files it target tables
during their creation.

Create a file named
PurchaseCDS.hdbtabledata
in a new folder named
/db/src/loads and enter this
text into it. Don’t forget to save
the file afterwards.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
lex2_3

"format_version": 1,
"imports": [{
"target_table":
"OPENSAP_PURCHASEORDER_HEADERS",
"source_data": {
"data_type": "CSV",
"file_name": "headerCDS.csv",
"has_header": false,
"dialect": "HANA",
"type_config": {
"delimiter"; ","
}

import_settings": {
"include_filter" : [],
"import_columns":
['PURCHASEORDERID",
"NOTEID",
"PARTNER",
"CURRENCY",
"GROSSAMOUNT",
"NETAMOUNT",
"TAXAMOUNT",
"LIFECYCLESTATUS",

}
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}

2
{

"APPROVALSTATUS",
"CONFIRMSTATUS",

"ORDERINGSTATUS",
"INVOICINGSTATUS"]

: olumn_mappings": {

"PURCHASEORDERID": 1,
"NOTEID": 6,

"PARTNER": 7,
"CURRENCY™": 8,
"GROSSAMOUNT": 9,
"NETAMOUNT": 10,
"TAXAMOUNT": 11,
"LIFECYCLESTATUS" 12,
"APPROVALSTATUS": 13,
"CONFIRMSTATUS": 14,
"ORDERINGSTATUS": 15,
"INVOICINGSTATUS": 16

"target_table":
"OPENSAP_PURCHASEORDER_ITEMS",
"source_data": {

}

"data_type": "CSV",
"file_name": "itemCDS.csv",
"has_header": false,
"dialect": "HANA",
"type_config": {

"delimiter": ","
}

import_settings": {

"include_filter" : [],

"import_columns";

['POHEADER_PURCHASEORDERID",

2

"PRODUCT",
"NOTEID",
"CURRENCY",
"GROSSAMOUNT",
"NETAMOUNT",
"TAXAMOUNT",
"QUANTITY",
"QUANTITYUNIT" ]

"column_mappings": {

"POHEADER_PURCHASEORDERID": 1,

"PRODUCT": 3,
"NOTEID": 4,
"CURRENCY™: 5,
"GROSSAMOUNT": 6,
"NETAMOUNT": 7,
"TAXAMOUNT": 8,
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"QUANTITY™: 9,
"QUANTITYUNIT": 10

1
}

. We need some CSV files to
hold some initial test data to
be loaded by the hdbtabledata
configuration file.

Enter this data into a file
named headerCDS.csv in the
loads folder and save it.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
lex2_4

0500000000,0000000033,20120101,0000000033,20120101,9
000000001,0100000000,EUR,13224.47,11113,2111.47,N, 11,11
0500000001,0000000033,20120102,0000000033,20120102,9
000000001,0100000002,EUR,12493.73,10498.94,1994.79,N.1,
L1

. And data for the item table
named itemCDS.csv. Don’t
forget to save.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
lex2_ 5

0500000000,0000000010,HT-
1000,,EUR,1137.64,956,181.64,1,EA,20121204
0500000000,0000000020,HT-
1091,,EUR,61.88,52,9.88,2,EA,20121204
0500000000,0000000030,HT-
6100,,EUR,1116.22,938,178.22,2,EA,20121204
0500000000,0000000040,HT-
1001,,EUR,2275.28,1912,363.28,2,EA,20121204
0500000000,0000000050,HT-
1092,,EUR,92.82,78,14.82,3,EA,20121204
0500000000,0000000060,HT-
6101,,EUR,1116.22,938,178.22,2,EA,20121204
0500000000,0000000070,HT-
1002,,EUR,2275.28,1912,363.28,2,EA,20121204
0500000000,0000000080,HT-
1090,,EUR,61.88,52,9.88,2,EA,20121204
0500000000,0000000090,HT-
6102,,EUR,1674.33,1407,267.33,3,EA,20121204
0500000000,0000000100,HT-
1007,,EUR,3412.92,2868,544.92,3,EA,20121204
0500000001,0000000010,HT-
1100,,USD,213.96,179.8,34.16,2,EA,20121204
0500000001,0000000020,HT-
2026,,USD,35.69,29.99,5.7,1,EA,20121204
0500000001,0000000030,HT-
1002,,USD,3736.6,3140,596.6,2,EA,20121204
0500000001,0000000040,HT-
1101,,USD,213.96,179.8,34.16,2,EA,20121204
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0500000001,0000000050,HT-
2027,,USD,71.38,59.98,11.4,2,EA,20121204
0500000001,0000000060,HT-
1003,,USD,3736.6,3140,596.6,2,EA,20121204
0500000001,0000000070,HT-
1102,,USD,320.94,269.7,51.24,3,EA,20121204
0500000001,0000000080,HT-
2028,,USD,107.06,89.97,17.09,3,EA,20121204
0500000001,0000000090,HT-
1004,,USD,3736.6,3140,596.6,2,EA,20121204
0500000001,0000000100,HT-
1103,,USD,320.94,269.7,51.24,3,EA,20121204

5. Save all files and build your €€ Procedures
db module again. [ Remote Subscriptions Open
¢ Sequences
Return to the Database & Synonyms
EXp|0e|’ perspective and right- [ Table Types Where-Used Browser
click on the FH Tables Create Shortcut
OPENSAP_PURCHASEORD Tasks Import Data
ER HEADERS table and ¥ Triggers Generate CREATE Statement
choose Open Data. B Views Generate SELECT Statement

Generate INSERT Statement
Search Tables
Load Into Memory

ff BASE Unload From Memo
ry
A OPENSAP_PURCHASEORDER_HEADERS|  ExPort Catalog Objects

fil OPENSAP_PURCHASEORDER_ITEMS

6. You will notice that your table TS R
now has some data.

Rows (2) al vo | + E so 4so

CURRENCY|*| GROSSAMOUNT *| NETAMOUNT | TAXAMOUNT ¥/ LIFECYCLESTATUS| | APPROVALSTATUS|®| CONFIF

1 11113.00 2111.47 N
7. Repeat these steps to view
the dat th

e data in the A ve s B B su s L C B
OPENSAP PURCHASEORD PRODUCT | NOTEID|*| CURRENCY | GROSSAMOUNT * NETAMOUNT+| TAXAMOUNT|*| QUANTITY (*| QUANTITYUNIT * DELIVERYDATE _PURCHASEC

—_ 1 | HT-1000 NuULL EUR 3764 956.00 81.6 L.000 EA NuLL

ER ITEMS table as We” 2 HT1091 NULL EUR 2. s, 2.000 EA NULL

EUR 2.000 EA NULL

EUR 2.000 EA NULL

usp 2.000 EA NULL

uso L.000 EA NULL

usp 2.000 EA NULL
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Exercise 2.4: Create Tables & Views via SQL DDL Design Time Artifacts

While Core Data Services is good for abstracted database modeling (and for service and Ul modeling as
we will see later), it doesn’t give us access to HANA specific features or data types. When performing

HANA Native Development, you often are doing so specifically for such features. Therefore most of your
database modeling is probably better served to be done via HANA specific artifacts rather than CDS

when you want such HANA specific development. In this exercise we will see how to use the SQL DDL

(data definition language) design time artifacts. We will retain all the lifecycle management benefits of a
design time based approach we used with CDS in the past but instead use the HANA SQL based syntax

for the definition of the objects.

Explanation

Screenshot

1. Return to the SAP Web IDE for
SAP HANA, Development
perspective.

Create a new folder under the
db/src folder by right-clicking it
and choosing New->Folder. Name

File  Edit

& Workspace

Build

= Workspace
the folder data. Repeat the & +openSAPHANA
process to create a folder called e
PurchaseOrder within the data S
. 05 ».che
folder you just created. = e
B ~gen Run >
7 -loads Build >
@ +.hdiconfi Modeling >
E «conditional Open HDI Container
B =data-model Git >
E +package.js¢ New > File Ctrl+Alt+N
El +PurchaseQ Import > Function
£ *node_module Export Procedure
g »web Convert > Virtual Table
El -.cds_gen.log Edit > Text Analysis Dictionary
2. Now create the hdbtable artifact R
. . = *open
via New->Database Arifact. S
= +db
g *.che
B +sc
& +data
5 »PurchaseOrder
- Run >
B9 +gen
B +loads Build b3
& +.hdiconfig Modeling >

(]

« conditionalBuild.js
*data-model.cds

(i)

* package.json

M|

*PurchaseOrder.cds
*node_modules

sy

e

*web
*.cds_gen.log
+ gitignore
*LICENSE
*mta.yaml

* package json
*README.md

ve-saririhs isnn

Open HDI Container

Git >
New > File Ctrl+Alt+N
Import > Function

Procedure
Convert > Folder Ctrl+Alt+Shift+N
Edit > Virtual Table
Project > Text Analysis Dictionary

Refresh Workspace ltems Text Analysis Rule Set

Quick Access Ctrl+3 Text Analysis Configuration

Unlocking the containar "OPt Project frem Template Ctrl+Alt+Shift+Q
Unlocking the container "OP§

Deployment to container OP|| Database Artifact
(3s 815ms)

HDB CDS Artifact

=R RS
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3. To help you compare to the

previous exercise, we are going to
re-create the same purchase order
objects now using SQL DDL.

Name the new file
PurchaseOrderHeader, use
.hdbtable as the File Type and
press Create.

New Database Artifact

* PurchaseOrderHeader

\ hdbtable ~

Unlike CDS, we only put one DB
artifact per file when using SQL
DDL based artifacts like
HDBTABLE.

Here is the code for
PurchaseOrderHeader.hdbtable

Save the artifact after entering this
code.

Note: if you don’t want to type this

code, we recommend that you cut

and paste it from this web address

https://github.com/SAP/hana-xsa-

opensap-

hana7/blob/snippets_2.3.2/ex2/ex2
1b

COLUMN TABLE "PurchaseOrder.Header" (

"PURCHASEORDERID" INTEGER CS_INT
GENERATED BY DEFAULT AS IDENTITY (NO CYCLE NO
CACHE NO MINVALUE START WITH 200000000
INCREMENT BY 1 MAXVALUE 2999999999) NOT NULL
COMMENT 'Purchase Order ID',

"HISTORY.CREATEDBY" NVARCHAR(10)
COMMENT 'Created By,

"HISTORY.CREATEDAT" DATE CS_DAYDATE
COMMENT 'Created Date',

"HISTORY.CHANGEDBY" NVARCHAR(10)
COMMENT 'Changed By,

"HISTORY.CHANGEDAT" DATE CS_DAYDATE
COMMENT 'Change Date',

"NOTEID" NVARCHAR(10) COMMENT 'Notes',

"PARTNER" NVARCHAR(10) COMMENT
'Supplier’,

"CURRENCY" NVARCHAR(5) COMMENT
‘Currency’,

"GROSSAMOUNT" DECIMAL(15,2) CS_FIXED
COMMENT 'Gross Amount',

"NETAMOUNT" DECIMAL(15,2) CS_FIXED
COMMENT 'Net Amount',

"TAXAMOUNT" DECIMAL(15,2) CS_FIXED
COMMENT 'Tax Amount',

"LIFECYCLESTATUS" NVARCHAR(1) COMMENT
‘Lifecycle Status',

"APPROVALSTATUS" NVARCHAR(1) COMMENT
'‘Approval Status',

"CONFIRMSTATUS" NVARCHAR(1) COMMENT
'‘Confirmation Status',

"ORDERINGSTATUS" NVARCHAR(1) COMMENT
'‘Ordering Status',

"INVOICINGSTATUS" NVARCHAR(1) COMMENT
‘Invoicing Status',

PRIMARY KEY ("PURCHASEORDERID"))

COMMENT 'Purchase Order Header'

WITH ASSOCIATIONS( JOIN
"PurchaseOrder.ltem" AS "ITEMS" ON
"PURCHASEORDERID" = "PURCHASEORDERID")

UNLOAD PRIORITY 5 AUTO MERGE
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5. Repeat the process to create a

new file nameed
PurchaseOrderltem.hdbtable
and fill it with this code.

Save the artifact after entering
this code.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this web
address
https://github.com/SAP/hana-xsa-
opensap-
hana7/blob/snippets_2.3.2/ex2/ex
2 1c

COLUMN TABLE "PurchaseOrder.ltem" (
"POHeader.PURCHASEORDERID" INTEGER CS_INT
NOT NULL COMMENT 'Purchase Order ID',

"PRODUCT" NVARCHAR(10) NOT NULL COMMENT
'Product ID',

"NOTEID" NVARCHAR(10) COMMENT 'Notes',

"CURRENCY" NVARCHAR(5) COMMENT 'Currency’,

"GROSSAMOUNT" DECIMAL(15,2) CS_FIXED
COMMENT 'Gross Amount’,

"NETAMOUNT" DECIMAL(15,2) CS_FIXED
COMMENT 'Net Amount',

"TAXAMOUNT" DECIMAL(15,2) CS_FIXED
COMMENT 'Tax Amount',

"QUANTITY" DECIMAL(13,3) CS_FIXED COMMENT
'‘Quantity’,

"QUANTITYUNIT" NVARCHAR(3) COMMENT
'‘Quantity Unit',

"DELIVERYDATE" DATE CS_DAYDATE COMMENT
'‘Delivery Date',

PRIMARY KEY
("POHeader.PURCHASEORDERID","PRODUCT"))

COMMENT 'Purchase Order ltem'

WITH ASSOCIATIONS( JOIN
"PurchaseOrder.Header" AS "POHeader" ON
"POHeader"."PURCHASEORDERID" =
"POHeader.PURCHASEORDERID")

UNLOAD PRIORITY 5 AUTO MERGE

6. Create one last file named

PurchaseOrderltemView.hdb
view. This time we will be
creating a view that joins the
previous two tables.

Save the artifact after entering
this code.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2/
ex2_1d

VIEW "PurchaseOrder.ltemView" COMMENT 'Purchase Order
Item View' (
"PurchaseOrderltemld",
"Partnerld",
"ProductID",
"CurrencyCode",
"Amount",
"NetAmount",
"TaxAmount",
"Quantity",
"QuantityUnit",
"DeliveryDatel"
) AS SELECT
"Item_$0"."POHeader"."PURCHASEORDERID" AS
"PurchaseOrderltemld" ,
"Item_$0"."POHeader"."PARTNER" AS "Partnerld",
"Item_$0"."PRODUCT" AS "ProductID" ,
"Item_$0"."CURRENCY" AS "CurrencyCode" ,
"Item_$0"."GROSSAMOUNT" AS "Amount" ,
"Item_$0"."NETAMOUNT" AS "NetAmount" ,
"Item_$0"."TAXAMOUNT" AS "TaxAmount" ,
"Item_$0"."QUANTITY" AS "Quantity" ,
"ltem_$0"."QUANTITYUNIT" AS "QuantityUnit" ,
"Item_$0"."DELIVERYDATE" AS "DeliveryDatel"
FROM "PurchaseOrder.ltem" AS "ltem_$0"
WITH READ ONLY STRUCTURED PRIVILEGE CHECK

45



7. Just as we did in the previous

exercise we want to use the
hdbtabledata development object
to allow the loading of initial data
from CSV files it target tables
during their creation.

Create a file named
PurchaseDemo.hdbtabledata

in a new folder named
/db/src/data/PurchaseOrder/loa
ds and enter this text into it. Don’t
forget to save the file afterwards.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this web
address
https://github.com/SAP/hana-xsa-
opensap-
hana7/blob/snippets_2.3.2/ex2/ex
2 3a

"format_version": 1,
"imports": [{
"target_table": "PurchaseOrder.Header",
"source_data": {
"data_type": "CSV",
"file_name": "header.csv",
"has_header": false,
"dialect": "HANA",
"type_config": {
"delimiter™: ","
}
)

mport_settings": {

"include_filter" : [],

"import_columns":

['PURCHASEORDERID",
"NOTEID",
"PARTNER",
"CURRENCY",
"GROSSAMOUNT",
"NETAMOUNT",
"TAXAMOUNT",
"LIFECYCLESTATUS",
"APPROVALSTATUS",
"CONFIRMSTATUS",
"ORDERINGSTATUS",
"INVOICINGSTATUS"

}

olumn_mappings": {
"PURCHASEORDERID": 1,
"NOTEID": 6,
"PARTNER": 7,
"CURRENCY": 8,
"GROSSAMOUNT": 9,
"NETAMOUNT": 10,
"TAXAMOUNT": 11,
"LIFECYCLESTATUS": 12,
"APPROVALSTATUS": 13,
"CONFIRMSTATUS": 14,
"ORDERINGSTATUS": 15,
"INVOICINGSTATUS": 16

"target_table": "PurchaseOrder.ltem",
"source_data": {
"data_type": "CSV",
"file_name": "item.csv",
"has_header": false,
"dialect": "HANA",
"type_config": {
"delimiter"; ","
}
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h
"import_settings": {
"include_filter" : ],
"import_columns":
['"POHeader.PURCHASEORDERID",

"PRODUCT",
"NOTEID",
"CURRENCY",
"GROSSAMOUNT",
"NETAMOUNT",
"TAXAMOUNT",
"QUANTITY",
"QUANTITYUNIT" ]

}

olumn_mappings": {
"POHeader.PURCHASEORDERID":

"PRODUCT": 3,
"NOTEID": 4,
"CURRENCY™": 5,
"GROSSAMOUNT": 6,
"NETAMOUNT": 7,
"TAXAMOUNT": 8,
"QUANTITY™: 9,
"QUANTITYUNIT": 10

1
}

8. We need some CSV files to hold
some initial test data to be loaded
by the hdbtabledata configuration
file.

Enter this data into a file named
header.csv in the
PurchaseOrder/loads folder and
save it.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this web
address
https://github.com/SAP/hana-xsa-
opensap-
hana7/blob/snippets_2.3.2/ex2/ex
2 4

0500000000,0000000033,20120101,0000000033,20120101,9

000000001,0100000000,EUR,13224.47,11113,2111.47,N, 1,111

0500000001,0000000033,20120102,0000000033,20120102,9

000000001,0100000002,EUR,12493.73,10498.94,1994.79,N,I,

9. And data for the item table named
item.csv. Don’t forget to save.

Note: if you don’t want to type
this code, we recommend that

0500000000,0000000010,HT-
1000,,EUR,1137.64,956,181.64,1,EA,20121204
0500000000,0000000020,HT-
1091,,EUR,61.88,52,9.88,2,EA,20121204
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you cut and paste it from this web
address
https://github.com/SAP/hana-xsa-
opensap-
hana7/blob/snippets_2.3.2/ex2/ex
25

0500000000,0000000030,HT-
6100,,EUR,1116.22,938,178.22,2,EA,20121204
0500000000,0000000040,HT-
1001,,EUR,2275.28,1912,363.28,2,EA,20121204
0500000000,0000000050,HT-
1092,,EUR,92.82,78,14.82,3,EA,20121204
0500000000,0000000060,HT-
6101,,EUR,1116.22,938,178.22,2,EA,20121204
0500000000,0000000070,HT-
1002,,EUR,2275.28,1912,363.28,2,EA,20121204
0500000000,0000000080,HT-
1090,,EUR,61.88,52,9.88,2,EA,20121204
0500000000,0000000090,HT-
6102,,EUR,1674.33,1407,267.33,3,EA,20121204
0500000000,0000000100,HT-
1007,,EUR,3412.92,2868,544.92,3,EA,20121204
0500000001,0000000010,HT-
1100,,USD,213.96,179.8,34.16,2,EA,20121204
0500000001,0000000020,HT-
2026,,USD,35.69,29.99,5.7,1,EA,20121204
0500000001,0000000030,HT-
1002,,USD,3736.6,3140,596.6,2,EA,20121204
0500000001,0000000040,HT-
1101,,USD,213.96,179.8,34.16,2,EA,20121204
0500000001,0000000050,HT-
2027,,USD,71.38,59.98,11.4,2,EA,20121204
0500000001,0000000060,HT-
1003,,USD,3736.6,3140,596.6,2,EA,20121204
0500000001,0000000070,HT-
1102,,USD,320.94,269.7,51.24,3,EA,20121204
0500000001,0000000080,HT-
2028,,USD,107.06,89.97,17.09,3,EA,20121204
0500000001,0000000090,HT-
1004,,USD,3736.6,3140,596.6,2,EA,20121204
0500000001,0000000100,HT-
1103,,USD,320.94,269.7,51.24,3,EA,20121204
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10.Save your files and build the db
module again.

= Workspace
= *openSAPHANA [master]
0H ».che

+db
Run

+.che
— Build >
B +src

= +data Modeling
7= +Purch Open HDI Container
& +loa Gt
B +h  New
= +it  Import
B +F  Export
= +Put  Archive
E +Pur  Convert
B +Pur  Edit
Teen Project
*loads Refresh Workspace ltems
gl ».hdiconi

Quick Access
* conditionamuna:)s

|

*data-model.cds

>

3

Ctrl+3

i
Mz
Ma

[,

11.Switch over to the Database
Explorer and browse your

container, expand the Tables and

Views folders and explore the
new tables and view

o Graph Workspaces
Indexes

© JSON Collections

B Libraries

t__§ Procedures

Cf Remote Subscriptions
# Sequences

il Synonyms

ﬁTable Types

FH Tables
Tasks
& Triggers
E@Views
4 [_]openSAP.CentralDB.opensap-centr&
Search Tables Q
ff BASE

fffl OPENSAP_PURCHASEORDER_HEADERS
fifl OPENSAP_PURCHASEQRDER_ITEMS
fifl PurchaseOrder.Header

ffl PurchaseOrder.ltem b

49



12.Right-click on the
PurchaseOrder.Header table
and choose Open

] Table Types

f Tables

i Triggers

8 Views

» [ openSAP.CentralDB

Search Tables

ffl BASE

i
i
5
i

OPENSAP_PURCHASEQ
OPENSAP_PURCHASEO
PurchaseOrder.Header

PurchaseOrder.ltem

Where-Used Browser

Create Shortcut

Import Data

Generate CREATE Statement
Generate SELECT Statement
Generate INSERT Statement
Load Into Memaory

Unload From Memory

Export Catalog Objects

13.Explore the table definition, notice
the column names where we

PurchaseCrder Header x

Schema Type

used the complex type definition
Ca”ed H | StOI’ Mame SOL Data Type Column Store Data Type Key Mot Null Defauilt Comment
2 HISTORY.CREATEDBY NVARCHAR(10) STRING Created By
5 HISTORY.CHANGEDAT DATE DAYDATE Change Date
7 PARTNER NVARCHAR(10) STRING Supplier
10 NETAMOUNT DECIMAL(15,2) FIXED Net Amount
u TAXAMOUNT DECIMAL(15,2) FIXED Tax Amount
12 LIFECYCLESTATUS NVARCHAR(1) STRING LUfecycle Status
14 CONFIRMSTATUS NVARCHAR(1) STRING Confirmation Status
14.You WI” notlce that your table PurchaseOrder Header »  PurchaseOrder Header x
h d ” B RawData T, Analysis
now has some data as well. o alvo + B B s 45 L C B
PURCHASEORDERID = HISTORY.CREATEDBY HISTORY.CREATEDAT HISTORY.CHANGEDEY HISTORY.CHANGEDAT NOTEID PARTNER || CURRENCY GRC
15.Repeat these steps to view the
data in the PurchaseOrder.It e
: Rows (20) earch Q| ¥o + m E B saL A0 L C B
table as well POHeader PURCHASEORDERID! | PRODUCT|<| NOTEID = CURRENCY|<| GROSSAMOUNT = | NETAMOUNT +| TAXAMOUNT|*|| QUANTITY <] QUANTITYUNIT </ DELIVER'
NULL EUR 1137.64 18164 1000 EA MNULL
NULL EUR 178.22 2.000 EA NULL
NuLL EUR 3.000 EA NuLL
NULL usD 2.000 EA NULL
NULL usp 2.000 EA NuLL
NULL usD 2.000 EA NULL
NULL usp 3.000 EA MHULL
NULL usD 3.000 EA NULL
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16. If you try to access the data in
the view, however, even the
technical user of the container
doesn’t have access because of
the structured privilege we placed
upon it. This structured privilege
is a HANA specific feature and
one of the reasons to use SQL
DDL instead of CDS. We will
solve this later as well once we

setup some roles in our container.

Data Preview

Could not open %
'OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1''PurchaseOrder.ltel
Error: (dberror) [258]: insufficient privilege: Detailed info for this error can bq

with guid "19AA367035408542BBA4CCEFABAADTES
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Exercise 2.5: Create Structured Privilege & Role

In this exercise, you will create a structured privilege and role and assign it to you user.

Explanation

Screenshot

1. Return to the SAP Web IDE
for SAP HANA, Development
perspective.

2. All access to our HDI
database objects from XSA is
done automatically by the HDI
container technical user.
However if you want to allow
access via other database
users (for use cases such as
external reporting tools); you
must create a database role.
Also if you want to grant
additional privileges to the
technical user (such as the
structured privleges for our
SQL view), we will also need a
database role.

Return to the SAP Web IDE
for SAP HANA and create
another folder called roles by
right-clicking on the src folder
and choosing New->Folder.

= Workspace
= +openSAPHANA
=] *.che
= +db
=] *.che
= esrc
*data
sgen

*loads

*roles

W O E

s .hdiconfig
El «conditionalBuild.js
El «data-model.cds

5/

3. First we need to create a
structured privilege. This is
closely related to the analytic
privilege and allows us to
perform instance filtering for
our CDS view we created
earlier.

Enter this code into the file
PurchaseOrder.hdbstructur
edprivilege in the roles
folder and save.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-

STRUCTURED PRIVILEGE
"PO_VIEW_PRIVILEGE"
FOR SELECT ON
"PurchaseOrder.ltemView"
WHERE "CurrencyCode" = 'EUR'
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Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
2/lex2 6

This will limit the access to
our view to only allow users
with this privilege to see
items for Euros.

. Now create a file named
admin.hdbrole in the roles
folder and enter this code.
Don’t forget to save.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
lex2_7

. Create another role named
adminOwner.hdbrole in the
roles folder. This role name
will end with a # (admin#).
This means it will be given the
“With Grant” option. This will
allow the container technical
user to grant this role to other
containers. This is how we
expose our content to other
containers.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
lex2_7a

{
"role":{
"name": "admin”,
"schema_privileges": [{
"privileges": ['SELECT METADATA",
"SELECT CDS
METADATA",
"SELECT",
"INSERT",
"EXECUTE",
"DELETE",
"UPDATE",
"CREATE
TEMPORARY TABLE"
]
1,
"schema_analytic_privileges": [
"privileges™:[ "PO_VIEW_PRIVILEGE" ]
}
]
}
}
{
"role":{
"name": "admin#",
"schema_roles": [{
"names"; ["admin"]
1
}
}
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6. We want this role to be {
automatically granted to our
technical container application
user. Therefore we need to
create a role with a special

"role™:{
"name"; "default_access_role",
"schema_roles™: [{
"names": ["admin"]

name — default_access_role.

Create a folder named
defaults in src. Inside this
folder create a file named
default_access_role.hdbrole

Enter the following text. This
will grant the admin.hdbrole
we created in the previous
step to our technical user
automatically upon build.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
lex2_8

1

. Save all files and build the db
module. Return to the
Database Explorer
perspective.

. Try to access the data in the
view again and it should be
sucessful this time, but you
will only be able to see the
records with currency of EUR
(thanks to the filtering of the
Sturctured Privilege).

Note: In order to access the
structure privilege based view
or for a database user other
than the technical user to
access any of the catalog
objects; they need the
database role granted to their
user.

i
il

b e

1 | 50000000

10| sa0000000

0100000000

0100000000

0100000000

0100000000

0100000000

HT-1000

54



Exercise 2.6: Non-Container Schemas, User Provided Services & Synonyms

In this exercise, we will create a synonym in order to access a table within a non-container traditional

schema. This exercise requires that you have the SFLIGHT catalog schema installed in your system and
a database user who has access to this schema. You can find more information on loading SFLIGHT into
your system, if it doesn’t exist already, here:
https://blogs.sap.com/2018/12/18/howto-import-sflight-sample-data-into-sap-hana-from-a-local-computer/

Explanation Screenshot
1. Right mouse clck on the B Workspace
database module and choose B ropensAPHANA
Modeling -> Add External —ren
SAP HANA Service che | " ’
Build >
e Maintain Time Tables

+conditi

. Git
+import
New

&

&=

E

[E -data-m
E

[El epackag
E

*Purchz Import

enode_mc Export

esrv Archive

HEE

«web Convert

Open HDI Container

Add External SAP HANA Service

>
>

>

2. A User Provided Service
allows our modules to
connect to existing database
schemas which aren’t
managed by HDI. This would
be the case for replicated
schemas or ERP ABAP
schemas for instance.

Create a service named:
CROSS SCHEMA_SFLIGH
T _<group number>

Be sure replace the
placeholder for group
number, hostname, instance
number, service port (15 for
for single container systems
or MDC systems which are
using the first tenant and 13
for MDC systems using the
system DB), user
(CUPS_SFLIGHT), and
password (HanaRocks01).

Add External SAP HANA Service

®) Non HDI Container

User Provided Service Name :
Host :

Port :

User :

Password :

Organization :

Space :

HDI Container

Existing User Provided Serv...

CROSS_SCHEMA_SFLIGHT_00

localhost

30015

m Cancel
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https://blogs.sap.com/2018/12/18/howto-import-sflight-sample-data-into-sap-hana-from-a-local-computer/

3. Create a new folder called

cfg under the db folder. = Workspace

= *openSAPHANA [master]
] *.che
= «db

*.che

o cfg %

*SIc

» conditionalBuild.js
* data-model.cds

*import.cds

nwm @ @ O

* package.json

* PurchaseOrder.cds

*node_modules

I

R

4. Create a new file in the cfg

folder called = Workspace
SFLIGHT.hdbgrants by B= *openSAPHANA [master]
right-clicking on the cfg folder .
and choosing New->File G e.che
= +db
=] *.che
s +cfg
E! +SFLIGHT.hdbgrants
5] *src

 conditionalBuild.js

*data-model.cds

simport.cds

*package.json

* PurchaseOrder.cds
*node_modules

*srv

el Ee el

*web
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the src folder and create a
new file called
sflight.nhdbsynonym by
right-clicking on the data
folder and choosing New ->
Database Artifact.

5. Enter the following code.

This is assigning access to S el

the SFLIGHT schema to both 1 [

the container technical users 2 "ServiceName 1": {

— owner and application user. . g o

. 3 bject ]

The grant is performed by the 0"38; _?ijer )

user provided service and the 4 roles®: [

in that user provided service. 6 ]

7 ¥
If you do not wish to type this 3 “application user”: {
code, you can reference the o " o, o1
! roles™: [
solution web page at . .
10 SFLIGHT CONTAINER ACCESS

https://github.com/SAP/hana- 11 ]

Xsa-opensap- 12 }

hana7/blob/snippets_2.3.2/ex 13 }

2lex2_12 14}
6. Click Save File Edit Build Run
7. Go to the data folder within

= Workspace
= *openSAPHANA [master]
x] *.che
= +db
=] *.che
G +cfg
= +src
= +data
Cr] *PurchaseOrder
El +sflight.hdbsynonym
] edefaults
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8. Add Entries for SFLIGHT,

sflight.hdbsynonym x

SBOOK and SPFLI. + g .
Synonym Name Object Name Schema Name
SFLIGHT SFLIGHT SFLIGHT
v SBOOK SBOOK SFLIGHT
SPFLI SPFLI SFLIGHT
9. To map each Synonym Find Data Sources
Name to the corresponding e o o et e
Object Name, click the ... JE e— - ®
button and select the External Services Al Services Selectea -
approrpiate Object name after Resuts (10) 7] CROSS_SCHEMA_SFLIGHT_00 |
selecting the correct schema. — e — e —
Then press Finish. ] SFLIGHT SFLIGHT
B FLIGHT SflightView TECHED_2018
il FLIGHT.SflightExt TECHED_2018
iz:] SflightExt HANA_XSA_OPENSA...
iz FLIGHT SflightView HANA_XSA_OPENSA.

(/e

10. Click Save

File Edit Run

11. Select the db module and

choose Build->Build. Check

to make sure the build is
sucessful.
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12. Create a folder named
SFlight within src/data. Now
create a file named
SflightView.hdbview.

= Workspace
= *openSAPHANA |n
=] ¢.che
7= +db
=] *.che
O +cfg
7= +src
= +data
r] *PurchaseOrder
= +SFlight
El +sflightView.hdbview
El +sflight.hdbsynonym

=] edefaults

13. Insert the following code as
shown

If you do not wish to type this
code, you can reference the
solution web page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
2/ex2_13d

VIEW "SflightView" (
"Client",

"CarrierId",
"ConnectionId",
"FlightDate",
"Price",
"Currency",
"PlaneType",
"BookingId",
"CustomerId",
"CustomerType",
"PassengerName" ) AS SELECT
"FLIGHTTBL_$0"."MANDT" AS "Client" ,
"FLIGHTTBL_$0"."CARRID" AS "CarrierId" ,
"FLIGHTTBL_ $0"."CONNID" AS "ConnectionId"
"FLIGHTTBL_$0"."FLDATE” AS "FlightDate" ,
”FLIGHTTBL_$0"."PRICE" AS "Price" ,
"FLIGHTTBL_$0"."CURRENCY" AS "Currency" ,
"FLIGHTTBL_$0"."PLANETYPE" AS "PlaneType"
"SBOOK_$1"."BOOKID" AS "BookingId" ,
"SBOOK_$1"."CUSTOMID" AS "CustomerId" ,
"SBOOK_$1"."CUSTTYPE" AS "CustomerType" ,
"SBOOK_$1"."PASSNAME" AS "PassengerName"

FROM ( "SFLIGHT" AS "FLIGHTTBL_SO0"
LEFT OUTER JOIN "SBOOK" AS "SBOOK_ $1" ON (

"SBOOK_$1"."MANDT" = "FLIGHTTBL $0"."MANDT" )

AND ( "SBOOK_$1"."CARRID" =
"FLIGHTTBL_ $0"."CARRID" )

AND ( "SBOOK_$1"."CONNID" =
"FLIGHTTBL_ S$0"."CONNID" )

AND ( "SBOOK_S$1"."FLDATE" =
"FLIGHTTBL S$O"."FLDATE" ) ) ) WITH READ ONLY
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14. Create a second file named VIEW "SflightExt" (

SflightExt.hdbview in the client,
. CarrierId",

same folder and insert the "ConnectionId",

following code. "FlightDate",
"BookingId",
"Price",

. . "Currency",

If you do not wish to type this "PlaneType",

code, you can reference the "CustomerId",

solution web page at "CustomerType",
"PassengerName" ) AS SELECT
"SflightView $0"."Client" ,

https://github.com/SAP/hana- "SflightView $0"."CarrierId" ,

Xsa-opensap- "SflightView $0"."ConnectionId" ,

hana7/blob/snippets_2.3.2/ex "Sflightview s0"."Flightbate" ,
— "SflightView $0"."BookingId" ,
2/eX2_13e "Sflightview:$0"."Price",
"SflightView_$0"."Currency" ,
"SflightView $0"."PlaneType" ,
"SflightView $0"."CustomerId" ,
"SflightView $0"."CustomerType" ,
"SflightView_ $0"."PassengerName"
FROM "SflightView" AS "SflightView_$0" WITH READ ONLY
STRUCTURED PRIVILEGE CHECK

15. Click Save. File Edit Build Run

16. Under the roles folder, B> Workspace
create a new structured _ _
SFLIGHT_PRIV.hdbstructur 7 «.che
edprivilege by right-clicking
on the roles folder and = +db
cho_osing New->Database =3 .che
Artifact.

G +cfg

7= +src
] +data
] edefaults
r] *gen
= ¢loads
= +roles

El eadmin.hdbrole

El sadminOwner.hdbrole

[E! «PurchaseOrder.hdbstructuredprivilege

El +SFLIGHT_PRIV.hdbstructuredprivilege
El «.hdiconfig




17. Enter the following code as STRUCTURED PRIVILEGE
"FLIGHT VIEW PRIVILEGE"

shown. FOR SELECT ON
. ) "SflightExt"
If you do not wish to type this WHERE "Client" = '001"

code, you can reference the
solution web page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex

2/ex2_14
18. Click Save. {&> File Edit Build Run
19. Open the admin.hdbrole file SFLIGHT _PRIVhdbstructuredpr... X *admin.hdbrole X
in the roles folder and add - [
.. 2 role :
the new structured privilege s “ame®: “admin®,
as ShOWI’] 4 “schema_privileges": [{
5 "privileges": ["SELECT METADATA",
[ "SELECT CDS METADATA",
4 "SELECT",
8 "INSERT",
"EXECUTE",
18 "DELETE",
11 "UPDATE",
12 "CREATE TEMPORARY TABLE",
13 "TRIGGER"
14 ]
15 1.
16 “schema_analytic_privileges": [
17 {
18 “privileges”:[ "PO_VIEW_PRIVILEGE", I"}-Lll:H]_\u':I:H_I’HJ.VLLI:L:I:l'I]
19 }
208
21 }
22}
20. Click Save. &> File Edit Build Run

21. Select the db module and
choose Build->Build.




22. Switch over to the Database
Explorer perspective. Right-
click on the SflightExt view
in the Views folder and
choose Open Data.

w | Jcore_db
7 Public Synonyms
ffl Column Views
F Cubes
& DataStores
f# Functions
= Graph Workspaces
[} Indexes
© JSON Collections
=i Libraries
i Procedures
% Remote Subscriptions
# Sequences
& Synonyms
[E] Table Types
 Tables
[#] Tasks
5 Triggers

A Views

Search Views Q
B OPENSAP_PURCHASEORDER_ITEMVIEW

f® PURCHASE_ORDER_ITEM_VIEW

f® PurchaseOrder.ltemView

on

B sflightext Open

B sflightView Open Data )

Delete

23. The results are shown but
only the records from client
001 becuase of the filter in
the Structured Privilege.
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Exercise 2.7: Cross Container Services & Synonyms

XSA embraces the concepts of a micro-service architecture. This means that different parts of the same
overall application might be separated into separate services. This is true also of the database services.
So far we have purchase order data in our db module. However we also want user data but that should
be a completely separate HDI container.

In this exercise we will create a second HDB module and HDI container service and configure access and
synonyms between the two.

Explanation Screenshot
1. We will begin by creating a B Workspace
BS +openSAPHANA .

second HDB module for our o eche Build :
User table. Right mouse click @ - —
on the project and choose S import > Folder CotsAvshineN
NeW'>SAP HANA Database =7 +web Export SAP HANA Database Module

5l +.cds_gen.log Convert > Basic HTML5 Module
MOd u I e 2 . gitignore Edit > Node.js Module

=l «LICENSE Project > List Report Module

2. Name this new module . . -
Basic Information Template Customization
user_db. Then press Next.

|
. New SAP HANA Database Module

- Basic Information

[ Module Name* | user_db

Next
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Clear the Namespace field.
Input a Schema Name of
OPENSAP_HANA_USER_<
group number>. The latest
HANA version should default
in.

Unselect the Build module
after creation option. Then
press Finish.

New SAP HANA Database Module
Template Customization

Namespace

Schema Name

Basic Information SREHEICNVEGFENLLEE Confirmation

I

|

|

SAP HANA Database Version* 2.0 SPS 03

The wizard has created the
user_db folder as well as the
hdi_user_db resource and
the db module in the
mta.yaml file for you. Let’s
change the name of the
container property name to
user-container-name under
the Resources tab.

Save the file. Switch to the
Code Editor and then back to
the MTA Editor to refresh the
value helps.

hdi_user_db

penSAPHANA hdi-contalner
openSAPHANA_00-uaa
cross-container-service-1
hdi_user_db

> Parameters

~  Properties

com.sap.xs hdi-cantainer

Switch to the Modules section
and choose the user_db
module. An HDB module can
also have more than one
database resource
associated with it. However it
can only have one primary
resouce which is the target
for all database development
objects it will create. Add the
TARGET_CONTAINER
property with the value
~{user-container-name}
Save the mta.yaml file.
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Change the selection from
the user_db module to the db
module. You can now add a
requires dependency in the
db module to the
hdi_user_db resource as
well.

Similiar to the SFLIGHT
service from the last exericse
we will also configure
synonym access to the user
container from our core
container.

The compelte mta.yaml
should now look something
like this (adjusting for your
group number).

ID: openSAPHANA
_schema-version: '2.1'
version: 0.0.1
modules:
- name: db
type: hdb
path: db
parameters:
memory: 256M
disk-quota: 256M
requires:
- name: openSAPHANA-hdi-container
properties:
TARGET_CONTAINER: '~{hdi-container-name}'
- hame: cross-container-service-1
group: SERVICE_REPLACEMENTS
properties:
key: ServiceName_1
service: '~{the-service-name}'
-name: hdi_user_db
group: SERVICE_REPLACEMENTS
properties:
key: hdi-user-service
service: '~{user-container-name}'
- hame: srv
type: nodejs
path: srv
parameters:
memory: 512M
disk-quota: 256M
requires:
- name: openSAPHANA-hdi-container
provides:
- name: srv_api
properties:
url: ‘${default-url}
- name: web
type: html5
path: web

65



requires:
- name: openSAPHANA_00-uaa
- name: user_db
type: hdb
path: user_db
requires:
- name: hdi_user_db
properties:
TARGET_CONTAINER: '~{user-container-name}
resources:
- name: openSAPHANA-hdi-container
properties:
hdi-container-name: '${service-name}'
type: com.sap.xs.hdi-container
- name: openSAPHANA_00-uaa
type: com.sap.xs.uaa-space
parameters:
path: ./xs-security.json
- hame: cross-container-service-1
parameters:
service-name: CROSS_SCHEMA_SFLIGHT_00
properties:
the-service-name: '${service-name}'
type: org.cloudfoundry.existing-service
-name: hdi_user_db
parameters:
config:
schema: OPENSAP_HANA_ USER_00
properties:
user-container-name: '${service-name}'
type: com.sap.xs.hdi-container

We could follow similiar steps
to create hdbcds, roles,
sequences, etc in the
user_db module. However to
save time we will upload a
template implementation of
these objects.

Download src.zip from:
https://github.com/SAP/hana-
Xsa-opensap-
hana7/raw/snippets_2.3.2/ex
2/user-db/src.zip

Right mouse click on
user_db/src and choose
Import -> File or Project.
Click Browse and chose
src.zip from the location
where you just saved it on
your local machine. Ensure
that Extract Archive is

Import

*File sre.zip

* Import to lopenSAPHANA/user_db/src Select Folder

v| Extract Archive

OK

Browse...

Cancel
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checked. Keep other values
at their default and press OK.

into user_db/src; but we will
be most interested in the
User.hdbtable (with the
UserData.User entity) and the
user.hdbrole.

B Workspace

P +openSAPHANA
*.che |
«db

2

6
*node_modules

sy a

FEEE

+user_db
= +.che
= s sre
2= +data
[ +Procedures
B> +UserData
[El +Userhdbtable
[+ +defaults
5 +models
[ +procedures
[T +roles
£ +synonyms
=l + hdiconfig
[ +package json
] *web

9. You will see this message — | t Confirmati
which is fine. Just press 2 Import onfirmation
Import.
There is already a folder with this name in the target location. Existing
files will be overwritten and additional files will be added.
| Import | | cancel
10. The import loaded many files ~ & ® 80 | userhdbable x

1 COLUMN TABLE "UserData.User” (

"UserTd” INTEGER €5_INT GENERATED ALWAYS AS IDENTITY (NO C¥CL
"FirstName” NVARCHAR(40) COMMENT ‘First Name',

"Lastname” NVARCHAR(4@) COMMENT ‘Last name',

"Email” NVARCHAR(255) COMMENT ‘Email’,

PRIMARY KEY ("UserId™))

COMMENT “User DB'

UNLOAD PRIORITY 5 AUTO MERGE

11. Select the user_db module

and choose Build->Build.

File Edit Build

= Workspace

Run

Search

Deploy

= +openSAPHANA [master]

= *.che

o +db
0 *node_modules

e esrv
] +user_db

& *web

=l +.cds_gen.log
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12. You should see a message
that you build was sucessful.

Unlocking the container "OPENSAP_HANA_USER_00_1"...

Unlocking the container "OPENSAP_HANA_USER_00_1"... ok (Os Oms)

Deployment to container OPENSAP_HANA_USER_00_1 done [Deployment ID: none].
(35 478ms)

3:24:23 PM (DIBuild) ******+ End of fopenSAPHANA/user_db Build Log **+#xkirx
3:24:23 PM (DIBuild) Build results link: [object Promise]
3:24:24 PN‘ (Builder) Build of /lopenSAPHANA/user_db completed successfully.

14. Now we want to extend
access to the user_db
container to our original db
container.

Create a new file in the cfg
folder of db called
user.hdbgrants by right-
clicking on the cfg folder and
choosing New->File

= +openSAPHANA
= +db
= +cfg
+SFLIGHT hdbgrants

+userhdbgrants  iiee—

L] [ur]

14. Enter the following code. This
will use the user.hdbrole from
the user_db module to grant
access to user database
content to the technical users
of the db module.

If you do not wish to type this
code, you can reference the
solution web page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
2/lex2_15

{
"hdi-user-service": {
"object_owner": {
"container_roles":["user#"]
}
"application_user": {
""container_roles":["user"]
}
}
}

68



15. We are ste_trting to get several B +db
synonym files, so lets create o
a folder in db/src called G e.che
synonyms. Cut and paste ~— tcf
sflight.hdbsynonym from ] €
the data folder to the new = esrc
synonyms folder for better .
organization. P> -data
0] *PurchaseOrder
1 *SFlight
[ edefaults
G -gen
] eloads
=] eroles
1 *synonyms N
El «.hdiconfig W
16. Go to the new synonyms ~ & W 65 userhdbsynonym x
folder within the src folder B> Workspace + ©
and create a new file called Eﬁ'“f’i"hj‘“’“““ Synonym Name
user.hdbsynonym by right- S <Click 10 Add>
clicking on the synonyms £ +.che
folder and choosing New- G +cfg
>Database Artifact. R
3] lata
(=] *defaults
[ rgen
[l eloads
(=] *roles
= +synonyms
E! +sflight.hdbsynonym
_'jl +user.hdbsynonym N
17. Click the Click to Add link to ;
add new entries. e . —
Add the following entries as —_— —_—
ShOWﬂ. ]| | USER_DETAILS user.models:USER_DETAILS
Create a file in the /cfg folder {
called .hdiconfig and place s o
following code in it to allow the file suffixes™:{
deployment of "hdbsynonymconfig":{
hdbysnonymconfig files. "plugin_name":"com.sap.hana.di.synonym.config",
If you do not wish to type this plugin version®:"2.0.36.0
¥




code, you can reference the }
solution web page at }

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
2/lex2_15a

18.Notice we didn’t enter a

schema name in the user.hdbsynonymconfig x
hdbsyonym file. That's 1+ @
because the schema is 2~ "UserData.User": {
gener_ated for the foregin 3 "target”: {
container. Theref_ore we also a “object": “"UserData.User",
3?3? ;%g;e;;ir?;&ecg?]rﬁgqn 5 "grantor”: "hdi-user-service”
. 6 1
the /cfg folder. ’
7 1,
. g "USER_DETAILS":
Here we use the service 5 ..targetn‘ B ¢
replacement name configured . .
in the mta.yaml which will be 10 object”: "user.models::USER DETAILS",
replaced at build with the 11 "grantor": "hdi-user-service"
. 1
actual container name. 12 !
13 }
14 )

19.Save all files. (a3 File Edit Build Run

20.Select the db module and
choose Build->Build. Check
to make sure the build is
successful.

21.You can then also return to o . - o I
the Database Explorer and e
choose the synonyms folder
and you should be able to see
the UserData.User synonym in
the db container.




Exercise 2.8: Cross Container From Outside Our Project

XSA embraces the concepts of a micro-service architecture. This means that different parts of the same
overall application might be separated into separate services. This is true also of the database services.
So far we have purchase order data in our db module and access to the non-container schema, SFLIGHT
and user data from the user_db HDI container within our project. However, we also want master data
that already exists in a completly separate HDI container that has been installed from another MTA
(Multi-Target Application).

In this exercise, we will configure access and synonyms between our local project container and an
already existing container deployed on this system. In order to perform this exercise in your own
system, you will have to first download and deploy (with the —use-namespaces option) this MTA into
your development space from:

https://github.com/SAP/hana-xsa-opensap-
hana7/raw/snippets 2.3.2/ex2/openSAP.CentralDB 1.1.2019.mtar

xs deploy help: https://help.sap.com/viewer/4505d0bdaf4948449b7f7379d24d0f0d/2.0.03/en-
US/308f2041995c41a88bbb197cf2a984f7.html#10io308f2041995c41a88bbb197cf2a984f7 section irt
3dc zs

Explanation Screenshot

1. We want to add an existing B Workspace
HDI service to our B5 *0penSAPHANA

container as well. From the g ;:e

db module, choose £ snode_modi RN >

Modeling Actions -> Add B st Build N

EXternal SAP HANA &9 +user_db Maintain Time Tables

Service_ 0 sweb Open HDI Container
[El s.cds_gen.lc Git > s
[El «.gitignore New R
El +LICENSE Import N
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https://github.com/SAP/hana-xsa-opensap-hana7/raw/snippets_2.3.2/ex2/openSAP.CentralDB_1.1.2019.mtar
https://github.com/SAP/hana-xsa-opensap-hana7/raw/snippets_2.3.2/ex2/openSAP.CentralDB_1.1.2019.mtar
https://help.sap.com/viewer/4505d0bdaf4948449b7f7379d24d0f0d/2.0.03/en-US/308f2041995c41a88bbb197cf2a984f7.html#loio308f2041995c41a88bbb197cf2a984f7__section_irt_3dc_zs
https://help.sap.com/viewer/4505d0bdaf4948449b7f7379d24d0f0d/2.0.03/en-US/308f2041995c41a88bbb197cf2a984f7.html#loio308f2041995c41a88bbb197cf2a984f7__section_irt_3dc_zs
https://help.sap.com/viewer/4505d0bdaf4948449b7f7379d24d0f0d/2.0.03/en-US/308f2041995c41a88bbb197cf2a984f7.html#loio308f2041995c41a88bbb197cf2a984f7__section_irt_3dc_zs

Choose HDI Container
radio button at the top of
the dialog and then select
the service named
openSAP.CentralDB.open
sap-central-container.

Add External SAP HANA Service

Non HDI Container ®) HDI Container

Cent ® Q
Service Name
TechEd2018CentralDB.teched-2018-cc

openSAP.CentralDB.opensap-central-container

!E! Cancel

Create a new file in the cfg
folder called
central.hdbgrants by right-
clicking on the cfg folder and
choosing New->File

= Workspace
7= sopenSAPHANA [master]
K =] *.che
= +db
=] *.che
B +cfg
E! «.hdiconfig

El +central.hdbgrants

&

[E! +SFLIGHT.hdbgrants

E! suser.hdbgrants

El «user.hdbsynonymconfig
el esrc
[El «conditionalBuild.js

[E] «data-model.cds

Enter the following code. It
is this object which will grant
the specified access from
the central master data
container to the local
container technical users.

{

"ServiceName_2": {
"object_owner" : {
"container_roles":["consumption”, "admin#"]

2

"application_user" : {
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If you do not wish to type ""container_roles™:["consumption”]
this code, you can reference }
the solution web page at }

https://github.com/SAP/hana ¥
-Xsa-opensap-
hana7/blob/snippets_2.3.2/e
x2/ex2_13a

Click Save L File Edit Build

Go to the synonyms folder B> Workspace
within the src folder and
create a new file called E= *openSAPHANA [master]
central.hdbsynonym by
right-clicking on the data
folder and choosing New -> B +db
Database Artifact. _

] *.che

G +cfg
= +src

*data

] *.che

» defaults
sgen

*loads

3 e e e

sroles

= +synonyms
El +central.hdbsynonym
El ssflight.hdbsynonym
[El suser.hdbsynonym

E! «.hdiconfig

[l s rAanditinnalRuiild ie




8. Add the following entries as
shown.
ISO.COUNTRIES
ISO.CURRENCIES
ISO.CURRENCY_CODES
ISO.SUBDIVISIONS
ISO.COUNTRIES_REGION
S
ISO.US_STATES
ISO.US_STATES AND_TE
RRITORIES

If you do not wish to type
this code, you can reference
the solution web page at

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex2/ex2_13b

central.hdbsynonym x

+

Synonym Name
ISO.COUNTRIES
ISO.CURRENCIES
ISO.CURRNECY_CODES
1S0.5UBDIVISIONS
ISO.COUNTRIES _REGIONS
ISO.US_STATES

ISO.US_STATES_AND_TERRITORIES

Object Name
ISO.COUNTRIES
ISO.CURRENCIES
ISO.CURRNECY_CODES
1SO.SUBDIVISIONS
ISO.COUNTRIES_REGIONS

ISO.US_STATES

ISO.US_STATES_AND_TERRITORIE | ..

CURRENCY ISO.CURRNECY_CODES

<Click to Add>

Schema N

9. Click Save

File  Edit

Build Run

10. Create another file in the cfg
folder named
central.hdbsynonymconfig
. This is where we will
specify the target container
service to use for each
synonym in the previous file.

If you do not wish to type
this code, you can reference
the solution web page at

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex2/ex2_13c

"ISO.COUNTRIES": {
"target": {
"grantor" : "ServiceName_2",
"object™: "ISO.COUNTRIES"
}
3
"ISO.CURRENCIES": {
"target": {
"grantor" : "ServiceName_2",
"object": "ISO.CURRENCIES"
}
3
"ISO.CURRNECY_CODES": {
"target": {
"grantor" : "ServiceName_2",
"object": "ISO.CURRNECY_CODES"
}
3
"ISO.SUBDIVISIONS": {
"target”: {
"grantor" : "ServiceName_2",
"object": "ISO.SUBDIVISIONS"
}

"iSO.COUNTRIES_REGIONS": {
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"target”: {
"grantor” : "ServiceName_2",
"object": "ISO.COUNTRIES_REGIONS"

}

"ISO.US_STATES": {
"target": {
"grantor" : "ServiceName_2",
"object": "ISO.US_STATES"

}

"ISO.US_STATES_AND_TERRITORIES": {
"target": {
"grantor” : "ServiceName_2",
"object": "ISO.US_STATES_AND_TERRITORIES"
}
h
"CURRENCY™": {
"target": {
"grantor" : "ServiceName_2",
"object": "ISO.CURRNECY_CODES"

11. Click Save /5  File Edit Build Run

12. Select the db module and
choose Build->Build.
Check to make sure the
build is successful.

13. You can then also return to oG
the Database Explorer and
choose the synonyms folder
and you should be able to
see the various country,
region and currency
synonyms in the db
container. You can use Open
Data to view the data in any
of these “foreign” tables.

toaz AbuZsby [AbuDh  Emirate

t DU Dubayy [Dubai] Emirate

a0
)
a0
ne
ne
1E
ne
ae
ne
2
ar

BOG Badghis Province

R

Aghanistan 805 Badakhshan Province

Adghanisian BaL Boghlan Provinee

iR




76



Exercise 2.9 Creating a Calculation View with a Dimension data type

Explanation Screenshot
1. Before we start creating BS5 +0penSAPHANA [master] :
Calculation views, we want £ * .che a
to import a larger database B +db 5
module than we care to B -.che ?
create by hand. B +cig .
. B +5IC z
Download the data.zip from _ 10

= +data

from:

https://github.com/SAP/han 0] +PurchaseOrder ::l: ;
a-xsa-opensap- 03 + SFlignt oein
hana7/raw/snippets_2.3.2/e £ +defaults : ¢ :
x2/core-db/data.zip £ +gen Open HDI Container
7 +loads Git
Right mouse click on the 5 +roles New
db/src/data folder and F +synonyms Import > File or Project

choose Import -> From File -
System.

2. Choose the file data.zip
from the Download folder of Import
your local client machine.
Select Extract Archive.
Keep all other parameters
the same. Press OK.

*File data.zip  Browse... |

* Import to /openSAPHANA/db/src/data Select Folder
Confirm that it is ok to
overwrite the existing files

by pressing Import.

v| Extract Archive

OK Cancel

Import Confirmation

There is already a folder with this name in the target location. Existing

files will be overwritten and additional files will be added.

Cancel
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Now that we have our
database development
objects, we are ready to
build the module which will
create them in the HANA
database.

File Edit Build Run Deploy Search

= Workspace

Select the db folder and B »openSAPHANA |r
choose Build -> Build. 0 e.che

= +data

+ Conversions
+Core

+ Jobs

+Log

+LRep
+MasterData
+ Procedures
*PurchaseOrder
+ SalesOrder
+ SFlight
+Shadow

util

3 2

[

] *defaults

The status of the build will Unlocking the container "OPENSAPHANA OPENSAPHANA_HDI_CONTAINER 1'..
A . . . Unlocking the container "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"... ok (0s Oms)

be dlsplayed in a window in Deployment to container OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1 done [Deployment ID: none].

the lower right side of the (11s 361ms)

IDE.

3:58:57 PM (DIBuild) ******=*** End of JopenSAPHANA/db Build Log ****###xsx
3:58:57 PM (DIBuild) Build results link: [object Promise]
3:58:59 PM (Builder) Build of fopenSAPHANA/db completed successfully.

If everything worked
correctly, you should see
that the build completed
successfully.
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You can explore some of
the new tables and their
content that have been
imported via the Database
Explorer perspective. This is
esentially the same data
model as SHINE (SAP
HANA Interactive
Education).

(9 Cubes

@ DataStores

# Functions

&% Graph Workspaces
i Indexes

© JSON Collections

B\ Libraries

& Procedures

¥ Remote Subscriptions

& Sequences

‘:f Synonyms

[E] table Types

1 Tables

[ Tasks

o Triggers

B Views

Search
il Core.MapKeys

ffl Core.SHINE_TIME_DIM

il Customers

il Jobs.Data

1 Jobs.ScheduleDetails
JobsDemo.Details
JobsDemo.RuntimeSchedules
Tl MD.Addresses
MD.BusinessPartner
MD.Employees

ffl MD.Products

Now we are ready to create
our calculation views. From
the db/src folder, right click
and choose New -> Folder

= Workspace

= +openSAPHANA [master]

=] *.che
B +db

&g e.che

G ecfg

P= +src

O +data

+defaults
sgen
*loads
sroles

*synonyr

S

+.hdiconi
[E! »conditiong
[El edata-mode
[El eimport.cds
El -package.js

Run

Build

Modeling

Open HDI Container
Git

New

Import

Export

Archive

Convert

Edit

>

>

File
Function

Procedure

Virtual Table

Text Analysis Dictionary
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7. Enter the name of the folder
as models and click OK.

New Folder

Folder Name:

models|

8. For backwards compatibility,
Calculation View building
works best when a
namespace is used. Our db
module currently doesn’t
use namespaces. Therefore
we will need to re-activate
namespaces for just the
models folder.

Create a file named
.hdinamespace in the
src/models folder. Enter
this text into the file.

"name": "core.models",
"subfolder": "ignore"

—~

= Workspace
= +openSAPHANA [master]
i *.che
B= +db
] *.che
] *cfg
= +src
g +data
= e<defaults
= +gen
i eloads
= +models
[El +.hdinamespace
] eroles

T8 esynonyms

S & 60 _hdinamespace x

I

"name": "core.models"”,

"subfolder": "ignore"

VoW R
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B Workspace

In the models sub-folder of

5 +openSAPHANA

your project, create a new o wche

calculation view based upon R

the expanded information o vt

for the products. This will A

require joining the 5 defaults

products, texts, S

businessPartner, and B +models — .

address tables. e remespacs - .
- lodeling >
[+] *Synonyms

Open HDI Container
=)« .hdiconfig

Right mouse click on the : ot .

« conditionalBuild.js

models package, choose Cpuep———— - I culealtn

1 simport.cds Import > Function

New -> Calculation View - omcknge oon Expor procedure
B «PurchaseOrder.cds Archive Folder Crrl+Alt+Shift+N
[ *node_modules Convert > Virtual Table
B »srv Edit > Text Analysis Dictionary
[ suser_db Project > Text Analysis Rule Set
0 *web Refresh Workspace Items Text Analysis Configuration
B +.cds_gen.log Quick Access Ctrl+3 Project from Template  Clrl+Alt+Shift+0
[E] ».gitignore

Database Artifact

= .
[l +LICENSE HDE CDS Artifact

S
El' «mtayaml Replication Task
[ +package.json

Flowgraph
[El *README.md

Analytic Privilege

[El sxs-security.json 5
Calculation View L3

. Enter the name as
PRODUCTS and a Label of New Calculation View
Products View.

Choose DIMENSION as the
data category. A
DIMENSON Calculation
View will be very similar to
the older Attribute View — A Namespace: core.mode
basic join with no
aggregation. Label: | Products View

Click Create. Data Category: [ "" DIMENSION]| v

*Name: PRODUCTS

With Star Join

Type: STANDARD v
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11. We want to join several
tables from our project.
Ultimately we will join
MD.Products,
MD.BusinessPartner,
MD.Addresses and
Util.Texts (twice).

In order to do so we have to
create a join node for each
join criteria.

Start by creating a Join
Node pressing the Create
Join button.

PRODUCTS.hdbcalculationview x
& H o (#
«
) Join
a@® Non Equi Join
8 Union
i semantics
@ Minus
@ Intersect
o] Projection A~
Graph
m  Projection
A" Aggregation
=] Rank
i Table Function

Hierarchy Function

Anonymization

12. As we have several joins to
add drag this new join node
down near the bottom of the
design window.

PRODUCTS hdbcalculationview

& 3 o e b

2 semantics

@ Intersect
Graph ] Projection
& Projection
! Aggregation
=] Rank
5i Table Function
Hierarchy Function

Anonymization

13. Right mouse click on the
node, choose Rename and
rename it to Product_BP.

O
Join_1 A -
PY Remove
Rename %

Copy One

Copy All Below

[ W o N .
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14. Press the Plus symbol
button next to the node to
add tables/views to the join

® L |
node. e Product BP  ~

® L O
O

[

15. Add MD.Products to the Find Data Sources
node and press Finish.

Search for an object name

All Types Selected ~ | MD.Prod ®
External Services 0 Services Selected '
Results (2) Selected Objects (1)
Type Name Schema Synonym
gl i MD Products OPENSAPHANA_OPE
i MD productLog OPENSAPHANA_OPE

S crozc Synonym |[ Fnsn || Cance |
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16. Repeat the process and add
MD.BusinessPartner to the
node.

Find Data Sources

Search for an object name

All Types Selected « | MDBusiness

External Services 0 Services Selected
Results (1) Selected Objects (1)
vl | Type Name Schema
T
| i} MD_BusinessPartner OPENSAPHANA_OPE

Synonym

Create synonym

17. Next, double-click on the
Expand Details Panel
button on the join to open
the panel.

5 waitas 10
(V)] Product_BP A

® 7 MD.Products L

= MD.BusinessPartner
SR @
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18. We now want to create a
join between the two tables
from the
SUPPLIER.PARTNERID to
the PARTNERID column.
Drag and drop to connect
the two columns in the Join
Definition.

HISTORY CREATEDBY EMPLOYEEID
HISTORY.CREATEDAT
HISTCRY.CHAMGEDEY. EMPLOYEEID
HISTCRY.CHAMGEDAT

MAMEID

DESCID

SUPPLIER.PARTNERID n
TAXTARIFFCODE

QUANTITYUNIT

WEIGHTMEASURE

WEIGHTUNIT

CURRENCY

PRICE

FRODUCTPICURL

WIDTH

DEPTH

HEIGHT

DIMENSIONUNIT

Product_ BP
Join Definition  Mapping  Calculated Columns (0) Parameters (0) Columns (0)  Filter Expression
FEH MD.Products > 4] MD.BusinessPartner ~
PRODUCTID m PARTMERID
TYPECODE PARTNERROLE
CATEGORY

EMAILADDRESS

PHOMENUMEER

FAXMUMEBER

WEBADDRESS
ADDRESSES.ADDRESSID
COMPANYNAME

LEGALFORM

HISTORY CREATEDBY EMPLOYEEID
HISTORY.CREATEDAT
HISTORY.CHANGEDEY EMPLOYEEID
HISTORY.CHANGEDAT

CURRENCY

19. Switch to the Mapping tab.
We can then select which
columns we want from this
part of the join.

Select PRODUCTID,
TYPECODE, CATEGORY,
NAMEID, DESCID,
CURRENCY, PRICE,
PARTNERID,
ADDRESES.ADDRESSID,
and COMPANYNAME then
choose Add To Output.

Calculated Columns (0)  Parameters (0) Columns (10)

Mapping

Join Definition

+ (=)
Data Sources
B winTH
f DEPTH
[ HEIGHT
[ DIMENSIONUNIT
v

IMD.BusinessPartner
[ PARTNERID
[ PARTNERROLE
 EMAILADDRESS
f PHONENUMBER
[ FAXNUMBER
| WEBADDRESS
[ ADDRESSES ADDRESSID

[ coMPANYNAME

Filter Expression

I
Output Columns

f PRODUCTID

f TvPECODE

[ cATEGORY

f NAMEID

f peEscip

| CURRENCY

f PRICE

| PARTNERID

| ADDRESSES_ADDRESSID

| cCOMPANYNAME
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20. Optionally, you can change
the name of a column as it
becomes part of the view.
For example you might
change CATEGORY to
ProductCategory.

Join_1
Join Definition  Mapping ~ Calculated Columns (0)  Parameters (0)  Columns (10)

+ B ® v @ @
Data Sources
E winTH
f DEPTH
f HEIGHT
 DIMENSIONUNIT

™ FFMD BusinessPartner

£ PARTNERID
 PARTNERROLE

f EMAILADDRESS

E PHONENUMBER
 FAXNUMBER

£ WEBADDRESS

f ADDRESSES ADDRESSID
 COMPANYNAME

f LEGALFORM

~ PROPERTIES

Name: ProductCategory
L Data Type: VARCHAR

Length: 40

Filter Expression

]

Output Columns
§ PRODUCTID
f TYPECODE
: ProductCategory
f NAMEID
f DESCID
§ CURRENCY
i PRICE
B PARTNERID

E ADDRESSES_ADDRESSID

 COMPANYNAME

21. Repeat the process of
adding a Join Node. Name
this new Join Node
Address and connect the
output Product_BP to this
new join node.

) Address A

Product_BP

Address

. Q) Prodl.sl_... /\. .

® & voProducts @ O
77 MD BusinessPa .

o ® ® O
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22. Add the MD.Addresses Find Data Sources
table to this join node.
Search for an object name
All Types Selected i &3]
External Services: 0 Services Selected '
Results (1) Selected Objects (1)
V|| Type Name Schema Synonym
v i) MD.Addresses OPENSAPHANA_OPE I
23. Expand the Details Panel
like before to create a join Address
between the Join Definition ~ Mapping  Calculated Columns (0)  Parameters (0)  Columns (0)  Filter Ex
ADDRESSES_ADDRESSI _
D of the previous join node
output and the ADDRESSID
column of the =
MD.Addresses table. @ Product_BP A\ MD.Addresses A\
PRODUCTID m e %ADDRESSID
TYPECODE / ! ADDRESSID
ProductCategory f |
NAMEID / STREET
DESCID ‘ Q ‘ BUILDING
CURRENCY / COUNTRY
PRICE / REGION
PARTNERID / ADDRESSTYPE
ADDRESSES_ADDRESSID ® /n VALIDITY.STARTDATE
COMPANYNAME VALIDITY.ENDDATE
LATITUDE
LONGITUDE
% POINT
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24. Repeat the process of
adding columns to the
output in Mapping. Select
all columns from the
Product_BP node except
ADDRESSES ADDRESSI
D. From The MD.Addresses
table select CITY,
POSTALCODE, STREET,
BUILDING, COUNTRY, and
REGION.

Address

Join Definition ~ Mapping  Calculated Columns (0)  Parameters (0)

+ Tim{v a2 g

|

Data Sources
' FFMD.Addresses

f ADDRESSID

fary

fl POSTALCODE

fl STREET

f BUILDING

fl counTrY

I REGION

[ ADDRESSTYPE

B VALIDITY.STARTDATE

fl VALIDITY ENDDATE

f LaTITUDE

i LoNGITUDE

i POINT

Columns (15)

Filter Expression

(] v
Output Columns
fl PRODUCTID
f TYPECODE
T ProductCategory
i NAMEID
f bEsciD
f CURRENCY
fl PRICE
f PARTNERID
fl COMPANYNAME
oy
f POSTALCODE
f sTREET
fl BUILDING

fl cCOUNTRY

25. Repeat the process of
adding a Join Node. Name
this new Join Node
Product_Name and
connect the output Address
to this new join node.

()] Product_...% A\

) Address Product_Name

® @ L
() Address N\ .
QO

® J) Product_BP

MD.Addresses
S -
0) Pro.. EE@
7 MD.Products

MD.BusinessPa...
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26. Add the Util.Texts table to
this join node.

Search for an object name
All Types Selected

External Services:

~ || Util Texts

0 Services Selected

Find Data Sources

Results (2) Selected Objects (1)
Type Name Schema Synonym
I v ] Util. Texts OPENSAPHANA_OPE... I
izs} Util. textsView OPENSAPHANA_QOPE...

Create Synonym

Cancel

27. Create a join between the
NAMEID of the previous join

Product_Name

node output and the Join Definition  Mapping  Calculated Columns (0)  Parameters (0) Columns (0)  Filter Expre
TEXTID column of the
Util.Texts table.
0 Address 53] Util.Texts A
PRODUCTID m/_. |>}TEXTID
TYPECODE TEXTID
ProductCategory S —
NAMEID TEXT
DESCID
CURRENCY
PRICE
PARTNERID
28. In the Join Properties v PROPERTIES
window, change the Join Lo T 5 rigre [
Type to Text Join and the o
Join Type:  Text Join i Cardinality: 1,1

Language Column to
LANGUAGE.

] Optimize Join Columns

Language Column: LANGUAGE
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29. Repeat the process of
adding columns to the
output via the Mapping tab.
Select all columns from the
Address node except
NAMEID. From the
Util.Texts table select TEXT
but change the name of the
TEXT column in the output
to ProductName .

Product_Name
Join Definition ~ Mapping

+ T 3 v oA @

Data Sources
? () Address
Y FAUtil Texts
f TExTID
fi LANGUAGE

fl ISOLANGUAGE

i rext

[

~ PROPERTIES

Calculated Columns (0)

Parameters (0) Columns (15)  Filter Expression

T <7
Qutput Columns
| TYPECODE
f ProductCategory
fl bESCID
fl CURRENCY
fi PRICE
fl PARTNERID
i COMPANYNAME
Bary
il POSTALCODE
f sTREET
i BUILDING
f COUNTRY
i REGION

i ProductName

Name: ProductName

Data Type: NVARCHAR

30. Repeat the process of
adding a Join Node. Name
this new Join Node
Product_Desc and connect
the output Product_Name
to this new join node.

(@) Product_Desc ~

Product_MName

Product_Mame -~

€

E3 @
1) Address
T Uil Texts
(V) Address ~
Product_BP

i MD.Addresses

((4)] Product_BP

T MD.Products
MD.BusinessPartner

i
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31. Add the Util.Texts table to
this join node.

Find Data Sources

Search for an object name

All Types Selected

~ || Util Texts

External Services: 0 Services Selected

Synonym

Results (2) Selected Objects (1)
Type Name Schema
I v ] Util. Texts OPENSAPHANA_OPE... I
izs} Util. textsView OPENSAPHANA_QOPE...

Create Synonym

32. Create a join between the
DESCID of the previous join
node output and the

Product_Desc

Join Definiton  Mapping  Calculated Columns (0)  Parameters (0) Columns (0)  Fil
TEXTID column of the
Util.Texts table.
@ Product_Name A 333 Util.Texts A
PRODUCTID " @ TEXTID
TYPECODE LANGUAGE
ProductCategory ‘/Q ' ISOLANGUAGE
DESCID o/ TEXT
CURRENCY
PRICE
PARTNFRIN
33. In the Join Properties ~ PROPERTIES
window, change the Join _
Left: Product_Name & Right: Util. Texts

Type to Text Join and the
Language Column to
LANGUAGE.

Join Type:  Text Join ~

[] Optimize Join Columns

i Cardinality: 1.1

Language Column: LANGUAGE
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34. Repeat the process of
adding columns to the
output via the mapping tab.
Select all columns from the
Product_Name node
except DESCID. From the
Util. Texts table select
TEXT but change the name
of the TEXT column in the
output to ProductDesc .

Product_Desc
Join Definition

+ W I

Data Sources

> (Product Name

Y FFUtil. Texts
i TEXTID
[ LANGUAGE

[ ISOLANGUAGE

i TexT

~ PROPERTIES

Mapping

Calculated Columns (0)  Parameters (0) Columns (15)  Filter Expression

o v
Output Columns

| TYPECODE

fl ProduciCategory

| CURRENCY

i PRICE

| PARTNERID

| coMPANYNAME

fary

[ POSTALCODE

i sTREET

i BUILDING

| cOUNTRY

i REGION

i ProductName

: ProductDesc

Name: ProductDesc

Data Type: NVARCHAR
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35. Connect the output of the
Product_Desc node to the
Projection node at the top
of the design window.

[E0]

Semantics

Projection

Product_Desc

) Product_Desc
x|

Product_Mame
T Uil Texts

) Product_Name

x|
Address
T Uil Texts
()] Address ~
Product_BP

T MD.Addresses

(%)) Product_BP

i

MD.Products
MD.BusinessPartner

i

36. In the Projection node’s
Details Panel and Mapping
tab, press the Auto Map by
Name button.

Projection

Mapping  Calculated Columns (0)

+ T B v @& o
Data Sources

vV @ Product_Desc

f PRODUCTID

Parameters (0)

Columns (15)

37. Save your model
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38.

Build the db module and
then return to the Database
Explorer perspective. Your
container will now have an
entry in the Column Views
folder for this new
Calculation View.

39.

For an initial test make sure
your output looks similar to
the following:

ProguctDese
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Exercise 2.10: Creating a Calculation View with a Cube data type and Star Join

Explanation Screenshot
1. Now we will create another B> Workspace
Calculation view — but one B opensAPHANA
which uses the Cube data o
type and therefore B ».che
aggregation of the results. It G »cfe
will combine purchase order =
table data with the product £5 ~defaults
view we created in the £ gen
previous step. Because we B -loads
have various currency based e Aun >
amounts in our source data, B eprop M :
we will also create a il e >
calculated column which o iy;:::: Git >
contains a currency © -conditona New > | Fie CutatN
conversion. E .data-mode  Import > | Function
[E! «import.cds Export Procedure
Using the same steps asthe || 0 I |
previous part of the exercise; £ *node modull  dit » | Text Analysis Dictionary
in your models folder, create B s Project > | TextAnalysis Rule Set
a new Ca'cu|ation V|eW [‘1 suser_db Refresh Workspace Items Text Analysis Configuration
0l *web Quick Access Ctrl+3 Project from Template Ctrl+Alt+Shift+Q
;‘ : i:?gf;;'log Database Artifact
- .jCENSE HDB CDS Afact
B emtayaml Replication Task

X Flowgraph
=l «package.json
Analytic Privilege

=l +README.md
=) . Calculation View
[El exs-security.json

2. Name your new view i .
PURCHASE ORDERS. New Calculation View
Set the Data Category to
CUBE and choose With
Star Join. This will create a
view very similar in
capabilities to the older
Analytical View.

*Name:  PURCHASE_ORDERS

Namespace: core.mc
Label: | Purchase Orders with Currency Conversion

Data Category: | CUBE ~
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3. Insert a Join Node into the
view.

Add the PO.Header and
PO.ltem tables as Data
Sources to the to this Join

Search for an object name
All Types Selected ~ | PO

External Services: 0 Services Selected

Find Data Sources

. Results (6) Selected Objects (2)
Node by selecting them
then pressing FlnlSh Type Name Schema Synonym
v i) PO.Header OPENSAPHANA_OPE
v ] PO.Item OPENSAPHANA_OPE...
i PO.HeaderView OPENSAPHANA_OPE
] PO.ItemView OPENSAPHANA_OPE...
i3 PO.POView OPENSAPHANA_OPE...
Create Synonym Cancel
4. Create an inner join Join_1
betWeen Join Definiion ~ Mapping ~ Calculated Columns (0)  Parameters (0)  Columns (0)  Filter Expression
PURCHASEORDERID from z =
the header table to the
HEADER.PURCHASEORD PO.Header ~ PO.Item ~
H PURCHASEORDERID o--@" o HEADER PURCHASEORDERID
ERID column of the Item i HISTORY.CREATEDBY.EMPLOYEEID PRODUCT PRODUCTID
table and set the cardinality HISTORY CREATEDAT NOTEID
HISTORY.CHANGEDBY.EMPLOYEEID GURRENGY
as 1..n. HISTORY.CHANGEDAT GROSSAMOUNT
NOTEID NETAMOUNT
PARTNER. PARTNERID TAXAMOUNT
CURRENCY QUANTITY
GROSSAMOUNT QUANTITYUNIT
METAMOUNT DELIVERYDATE
TAXAMOUNT
LIFECYCLESTATUS
APPROVALSTATUS
CONFIRMSTATUS
ORDERINGSTATUS
INVOICINGSTATUS
~ PROPERTIES
Left: PO.Header =g Right: PO.ltem
Join Type:  Inner ~ i Cardinality: 1..n ~ .

[] Optimize Join Columns

Language Column.
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5. Using the Mapping tab, add

the columns
PURCHASEORDERID and
HISTORY.CHANGEDAT
from the Header table and
the
PRODUCT.PRODUCTID,
CURRENCY, and
GROSSAMOUNT columns
from the Item table.

Join_1

Join Definition  Mapping  Calculated Columns (0)  Parameters (0) Columns (5)  Filter Expression

+ WimIV @ @
Data Sources

58P0 Header

Y FFpo.tem

E HEADER.PURCHASEORDERID
z PRODUCT.PRODUCTID

f NOTEID

| CURRENCY

| GROSSAMOUNT

-
Output Columns
[ HISTORY_CHANGEDAT
| PURCHASEORDERID
|l PRODUCT_PRODUCTID

f CURRENCY

f GROSSAMOUNT

Connect the output of the
Join to the Star Join node.
Press the plus button next
to this Star Join node to add
a Data Source. Search for
and select the PRODUCTS
view from the previous part
of the exercise to insert it
into the Join of your new
view by pressing Finish.

Search for an object name

All Types Selected ~ || Product
External Services: 0 Services Selected
Results (1) Selected

vl | Type Name

Find Data Sources

Objects (1)

Schema Synonym

= core.models::PRODUCTS

OPENSAPHANA_OPE..

Create Synonym || Finish |
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Create a join on the
PRODUCT_PRODUCTID to

Star Join

the PRODUCT_ID column Join Definition ~ Mapping  Calculated Columns (0)  Restricted Columns (0)  Parameters (0)
and set the cardinality to
1..1.
) Join_1 A\ | core.models::PRODUCTS N\
HISTORY_CHANGEDAT 1’, ® PRODUCTID
PURCHASEORDERID ‘,Q'/‘ TYPECODE
PRODUCT_PRODUCTID ® A ProductCategory
CURRENCY CURRENCY
GROSSAMOUNT PRICE
PARTNERID
COMPANYNAME
CITY
POSTAI CODF
From the Parameters tab, , r1 o
; Star Join e
create an |nput parameter
named Join Definiion  Mapping  Calculated Columns (0)  Restricted Columns (0) Parameters (0)

IP_O_TARGET_CURRENC
Y.

+ - = R

« Input parameter

+ Variable

v—  o—
V-
3= &z

No data
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Configure as shown with
type NVARCHAR length 3
with a Semantic type of
Currency. It should be
mandatory and have a
default value of USD.

Star Join

Join Definition  Mapping

Calculated Columns (0)

* Name:

Label:

Notes:

Parameter Type:

~ Parameter Type - Direct

Semantic Type:

* Data Type:

Length:

Scale:

~ Default Values

IP_O TARGET CURRENCY

Target Currency for Currency Conversion

¥| Is Mandatory
Multiple Entries

Direct

VARCHAR

3

Restricted Columns (0)

ra
e

Parameters (1)

Type Value
Constant % UsD [Nl
10. From the Mapping tab, Star Join

select all the columns of the
Star Join node and add
them to the output. Add
GROSSAMOUNT a second
time and change the column
name to
OriginalGrossAmount

Join Definition ~ Mapping  Calculated Columns (0)

+ i v e
Data Sources
N (@doin_1
f HISTORY_CHANGEDAT
f PURCHASEORDERID
| PRODUCT_PRODUCTID

[l CURRENCY

| GROSSAMOUNT

=

o

Restricted Columns (0)

Parameters (1)  Columns (6)

v

Output Columns
HISTORY_CHANGEDAT
PURCHASEORDERID
PRODUCT_PRODUCTID
CURRENCY_1

GROSSAMOUNT

OriginalGrossAmount
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11. Go to the Semantics Node.
Change the
PURCHASEORDERID
column from Measure to
Attribute. Select the
GROSSAMOUNT measure
and chose Assign
Semantics

Semantics

View Properties

PRIVATE

Type

~  PURCHASEORDERID

(Nt Assign Semantics k

Columns (6,15)  Hierarchies (0,0) Parameters (1)

4 8 6 ®

Assign Value Help

Apply Conversion Reference
Purchase Order ID

~  PRODUCT_PRODUCTIl | PRODUCT_PRODUCTIL
~ CURRENCY_1 Document Currency

v ~  GROSSAMOUNT Gross Amount SUM ~
~ OriginalGrossAmount Original Gross Amount SUM ~

Aggregation T...

Variable

12. For the Semantic Type
choose Amount with

Currency Code

Assign Semantics for GROSSAMOUNT

Semantic Type: | FI nde]

13. Configure the Currency
Conversion as shown in the

following screenshot.

Semantic Type

Application Type

Reuse Semantics

*Display Currency

Assign Semantics For GROSSAMOUNT

Amount with Currency Code -~
ERP ~
Column ~ | GROSSAMOUNT_CURRENCY

[ Reverse Look Up

~ | 1001

~ | IP_O_TARGET_CUR

[ conversion M Decimal shitts | Rounding [] shift Back
Conversion Tables Definition
*Client | Fixed ~ | 001 0T *Exchange Type | Fixed
*Source Currency | Column ~ | CURRENCY_1 i *Target Currency | Input Parameter
*Conversion Date | Column ~ HISTORY_CHANGEI (r Exchange Rate | Select Column
i) *Data Type | DECIMAL ~ |15 2 Upon Failure | Ignore
Generate [V | GROSSAMOUNT_CURRENCY Accuracy | Intermediate rounding

14. Save your View.
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15.

Build the db module and
then return to the Database
Explorer perspective. Your
container will now have an
entry in the Column Views
folder for this new
Calculation View.

16.

When you Open Data for
this view you should recieve
this screen that allows you
set values for the input
parameters. Keep the
default value of USD and
execute by presing Open
Content

core.models:PURCHASE_OR.

= m o]
Variable/Input Parameter

*IP_O_TARGET_CURRENCY

core.models::PURCHASE_OR.

SQL Data Type

NVARCHAR

Operator From

]

To

Multipl

o

Value Type

Currency

Selection

Single

17.

You should see output
similar to this. In particular
check the values of the
GROSSAMOUNT and
OriginalGrossAmount
Columns.

In this workshop system
exchange rates have only
been maintained for USD<-
>EUR; therefore those
would be the only records
with different values in the
OriginalGrossAmt column.
Exchange rates are not
necessarily accurate in this
system. It is only test data to
show a conversion takes
place.
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Exercise 2.11: Table Function as Data Source in Calculation View

Explanation Screenshot
1. Within HDI, there is no such B +db
thing as a Scripted 00 ».che
Calculation Views. Instead B9 «cfe
now we will create a B +src
SQLScript Table Function ] +data
and then wrap that in a fr] +defaults
Graphical Calculation View. £ -functions
& egen Run >
In this exercise we want to £ -loads Build >
create such a combination of o +models Modeling >
scripted logic and ] eroles Open HDI Container
Calculation view that will £ esynonyms Git R
select Sales details and =1« hdiconfig File ClrlsAltEN
] ) [El «data-model.c Procedure
E)?ggr] Sx dcerszttl)?gri 22}?’6 q % import.cds Convert > Folder Ctrl+Alt+Shift+N
functions. Then create a
new Function named New Function X
SALESORDER_RANKING _
AND_DISCOUNT_SQL in File name®
the functions folder.
| SALESORDER_RANKING_AND_DISCOUNT_SQL| |
Cancel
2. Input the following code into FUNCTION "SALESORDER_RANKING_AND_DISCOUNT_SQL"
this function. (IP_FR_DATE DATE, IP_TO_DATE DATE, IP_REGION
NVARCHAR(4))
Note: if you don’t want to RETURNS table ( COMPANY_NAME NVARCHAR(80),
type this code, we REGION NVARCHAR(4),
recommend that you cut SALES DECIMAL(18,2),
and paste it from this web ORDERS INTEGER,
address SALES_RANK INTEGER,
https://github.com/SAP/han ORDER_RANK INTEGER )
a-xsa-opensap- LANGUAGE SQLSCRIPT
hana7/blob/snippets_2.3.2/ AS
ex2/ex2_16 BEGIN
/*****************************
Write your function logic
*kkkkkkkkhkkkhkhkkkhkkhkhkkkhkkhkikkkx /
return
SELECT company_name, region, sales, orders, sales_rank, order_rank
from(
select
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T2."COMPANYNAME" as COMPANY_NAME,
T3."REGION" as REGION,
sum(T1."NETAMOUNT") as SALES,
count(TO."SALESORDERID") as ORDERS,
dense_rank() over ( order by sum(T1."NETAMOUNT") desc ) as
sales_rank,
dense_rank() over ( order by count(TO."SALESORDERID") desc ) as
order_rank
--T1."DELIVERYDATE"
from "SO.Header" TO
inner join "SO.Iltem" T1 on TO."SALESORDERID" =
T1."HEADER.SALESORDERID"
inner join "MD.BusinessPartner" T2 on TO."PARTNER.PARTNERID" =
T2."PARTNERID"
inner join "MD.Addresses" T3 on T2."ADDRESSES.ADDRESSID" =
T3."ADDRESSID"
where TO_DATE(T1."DELIVERYDATE") between :IP_FR_DATE and
:IP_TO_DATE
and T3."REGION" = :IP_REGION
group by T2."COMPANYNAME", T3."REGION"
order by sales_rank, T2."COMPANYNAME"
)

where sales_rank < 11;

END

3. Save your function and then
perform a build on the db
module.

4. Now from the src/models
folder create a new
Calculation view named
SALESORDER_RANKING _
AND_DISCOUNT of type
DIMENSION.

New Calculation View

*Name:  SALESORDER_RANKING_AND_DISCOUNT
Namespace: core.mode

Label: | Sales Order Ranking and Discount

Data Category: |

Type:  STANDARD A
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5. In the projection node, click
the plus and add the
SALESORDER_RANKING _
AND_DISCOUNT_SQL

Find Data Sources

Search for an object name

All Types Selected ~ || SALESORDER_R )

funCtlon External Services: 0 Services Selected ~

Resuits (1) Selected Objects (1)

Type Name Schema Synonym
(i SALESORDER_RANKING_AND_DIS... = OPENSAPHANA_OPE...
6. Inthe Mapping, add all the Projection

columns to the Output

Mapping  Calculated Columns (0) Parameters (0)  Columns (6)

+ w v H [= o w v

Data Sources Output Columns

h fiSALESORDER_RANKING_AND_DISCOUNT_SQL COMPANY_NAME

E COMPANY_NAME REGION
i REGION SALES
g sALES ORDERS
E ORDERS SALES_RANK
8 SALES_RANK ORDER_RANK
§ ORDER_RANK
7. Go to the Parameters tab . .
and press the Manage Projection
Parameter Mapping button .
Mapping  Calculated Columns (0)  Parameters (0) Columns (6)

+, T o

Name Label
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8. Choose the Auto Map
button. This will generate
matching Input Parameters
in your view for all the input
parameters exposed by the
SQLScript Function.

Projection
Mapping  Calculated Columns (0)  Parameters (0)  Columns (6)
< Manage input parameter mappings
Type: Data Sources ~
ot 3] =]
Jm
Source Input Parameters foct
v WiSALESORDER_RANKING_AND_DISCOUNT_SQL(Pr
3 ‘IP_FR_DATE
‘ ‘IP_TO_DATE
‘iP_rEGION
Projection
Mapping  Calculated Columns (0) Parameters (3) Columns (6)
< Manage input parameter mappings

Type: Data Sources ~
Source Input Parameters
~  WisALESORDER_RANKING_AND_DISCOUNT_SQL(P1
“iP_FR_DATE
IP_TO_DATE

*lip_recion

Input Parameters in Current View

Input Parameters in Current View

'IP_FR_DATE
'IP_TO_DATE

IP_REGION

=}

9. Save your View.

10. Build the db module and
then return to the Database
Explorer perspective. Your
container will now have an
entry in the Column Views
folder for this new
Calculation View. Choose
Open Data.

11. In the From Date, enter
January 15t 2012. Inthe To
Date, use the current date.

In the Region use the value

AMER. Press F8 to execute.

core.models::SALESORDER_R... x

B B O

Variable/Input Parameter SQL Data Type Operator
(a) IP_FR_DATE DATE(0) =
(a)  IP_TO_DATE DATE(0) =
(&) IP_REGION NVARCHAR... =

core.models::SALESORDER_R...

(

From
2012-01-01
2016-10-12

‘AMEN

To
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12. The output values will then
be displayed
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Exercise 2.12: Importing Calcuation Views (and other native DB objects) into the
new CDS

Explanation Screenshot

1. With the new CDS, we don’t
yet have a way to directly
import a Calcuation View or
other native DB artifact into
CDS. This import, however,
is important if you want to
expose these artifacts via
Odata V4 services, since
that requires a CDS entity or
view.

But CDS does have an
annotation called
@cds.persistence.exists.
This annotation allows you to
re-define an existing DB
object and CDS won't
attempt to create or alter it. It
will just assume it already
exists in the matching state.

This feature does require
you to completely redefine
the DB artifact with exactly
the same name, columns
and column names.

In this exercise, lets see how
we can create a calcuation
view and other artifacts and
expose them to CDS.
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2. Let’s begin by importing a
new Calcuation View which
exposes Business Partner
records. Create a new
Calcuation View named
BUYER in the models

folder.
New Calculation View
*Name: | BUYER
Namespace: core.models
Label: | BUYER
Data Category: | DIMENSION
With Star Join
STANDARD
Cancel
3. Close the Calcuation View B +src [Inactive]
editor and right mouse click f +data
on BUYER and choose = 4+ defaults

Open Code Editor.

[+]
o +functions
o0 +gen
g +libraries
O +loads
B +models [inactive]
[l + .hdinamespace
[El +BUYER.hdbcalculationview [inactive]
El +PRODUCTS.hdbcalculationview Open Calculation View Editor

[l +PURCHASE_ORDERS hdbcalculationy ekl

El +SALESORDER RANKING AND DISC ~ Run ’

& +procedures Build ’

= +rales Data Preview
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You can download the XML
definition of this Calcuation
View here:
https://github.com/SAP/hana
-xsa-opensap-
hana7/blob/master/db/src/mo
dels/BUYER.hdbcalculationvi
ew

Save the View

2 Workspace

B® +openSAPHANA
] *.che
2 +db
[+] *.che
5 +cfg
B +src
+) +data
+] +defaults
+functions
+] +gen
+libraries
+] +loads
23 +models
=] + hdinamespace
[El +BUYER hdbcalculationview
= +PRODUCTS hdbcalculationview
=l + PURCHASE_ORDERS. hdbcalculationview
[} + SALESORDER_RANKING_AND_DISCOUNT
+] +procedures
+roles

+synonyms

ype="inner" partitionedEs

Build and test your new
Calcuation View from the
Database Explorer. It
should return details similar
to the following.

However we still have a
small problem becuase of
the name
core.models::BUYER. We
can’t use a name like that in
CDS.

This is where a synonym can
help. We've used a synonym
to access an object from
another container or
schema, but we can use
them locally to create an
“alias” name for an object.

Create a new file named
local.hdbsynonym in the
db/src/synonyms folder.

Add a synonym called
BUYER for the Calculation
View named
core.models::BUYER.

File Edit Build Run Search

Deploy

View Tools Help

<[> 2 A

E3l = \Workspace +

local. hdbsynonym x
oW
B> +openSAPHANA
5] ".che
= +db £
] ».che
i +cfg
B +src
[ +data

Synonym Name
BUYER

<Click to Add>

5] +defaults
5 +functions
& +gen
£ +libraries
B +loads
757 + madels
[+ +procedures
[r] +roles
B +synonyms
=l +central hdbsynonym

+local hdbsynonym

m | (@

+sflight hdbsynanym
=l +user.hdbsynonym

* hdimnnfin

Object Name Schema

core.models:BUYER
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7. We are now ready to add

BUYER to CDS. Let’s create
a new cds file named
import.cds in the db folder.

= Workspace 1
= +openSAPHANA

+ .build.js
*data-model.cds

+import.cds

m] (m]  (m] [ E” E” EH

* package.json

+ PurchaseOrder.cds

import.cds x

Add the matching entity
defintion for BUYER to the
import.cds file.

The completed source code
can be found at the following
URL.

https://github.com/SAP/hana
-Xsa-opensap-
hana7/blob/snippets_2.3.2/e
x2/cds2.txt

@cds.persistence.exists
Entity BUYER {

}

BUILDING: String(10);

CITY: String(40);
COMPANYNAME: String(80);
COUNTRY: String(3);
EMAILADDRESS: String(255);
LEGALFORM: String(10);
key PARTNERID: Integer;
PARTNERROLE: String(3);
POSTALCODE: String(10);
REGION: String(4);

STREET: String(60);

This approach isn’t limited to
Calcuation Views, however.
We can use this to access
regular SQL views, DB
tables, etc. Let’s create a
new SQL view in the
db/src/data/PurchaseOrder
folder named
PURCHASE_ORDER_ITEM
_VIEW.hdbview

Note: The completed source
code can be found at the
following URL.

https://github.com/SAP/hana
-Xsa-opensap-
hana7/blob/snippets_2.3.2/e
x2Niew2.txt

VIEW "PURCHASE_ORDER_ITEM_VIEW" COMMENT 'Purchase Order

Item View' (

"PO_ITEM_ID",

"PARTNER_ID",
"PRODUCT_ID",
"CURRENCY_CODE",
"AMOUNT",
"NET_AMOUNT",
"TAX_AMOUNT",
"QUANTITY",
"QUANTITY_UNIT",
"DELIVERY_DATE"

) AS SELECT

"ltem_$0"."POHeader"."PURCHASEORDERID" AS "PO_

"ltem_$0"."POHeader"."PARTNER" AS "PARTNER_ID"
"ltem_$0"."PRODUCT" AS "PRODUCT_ID",
"ltem_$0"."CURRENCY" AS "CURRENCY_CODE",
"ltem_$0"."GROSSAMOUNT" AS "AMOUNT" ,
"ltem_$0"."NETAMOUNT" AS "NET_AMOUNT",
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"ltem_$0"."TAXAMOUNT" AS "TAX_AMOUNT",

"ltem_$0"."QUANTITY" AS "QUANTITY",

"ltem_$0"."QUANTITYUNIT" AS "QUANTITY_UNIT",

"ltem_$0"."DELIVERYDATE" AS "DELIVERY_DATE"
FROM "PurchaseOrder.ltem" AS "Item_$0"

10. Now return to the
import.cds file. We can add
more entities with the
persistence.exists option.
We will now wrap this new
hdbview from the previous
step as well as the
USER_DETAILS and
CURRENCY synonyms
(coming from other
containers).

Note: The completed source
code can be found at the
following URL.

https://github.com/SAP/hana
-Xsa-opensap-
hana7/blob/snippets_2.3.2/e
x2/cds3.txt

type BusinessKey : String(10);
type SDate : DateTime;

type CurrencyT : String(b);

type AmountT : Decimal(15, 2);
type QuantityT : Decimal(13, 3);
type UnitT : String(3);

type StatusT : String(1);

@cds.persistence.exists

entity PURCHASE_ORDER_ITEM_VIEW {

key PO_ITEM_ID: Integer;
PARTNER_ID: BusinessKey;

key PRODUCT_ID: BusinessKey;
CURRENCY_CODE: CurrencyT,;
AMOUNT: AmountT;
NET_AMOUNT: AmountT;
TAX_AMOUNT: AmountT;
QUANTITY: QuantityT;
QUANTITY_UNIT: UnitT;
DELIVERY_DATE: SDate;

}

@cds.persistence.exists

Entity BUYER {
BUILDING: String(10);
CITY: String(40);
COMPANYNAME: String(80);
COUNTRY: String(3);
EMAILADDRESS: String(255);
LEGALFORM: String(10);
key PARTNERID: Integer;
PARTNERROLE: String(3);
POSTALCODE: String(10);
REGION: String(4);
STREET: String(60);

}

@cds.persistence.exists

Entity USER_DETAILS {

EMAIL: String(255);
FIRSTNAME: String(40);
LASTNAME: String(40);

key USERID: Integer;

}

@cds.persistence.exists
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Entity CURRENCY {
key CODE: String(3);
CURRENCY: String(80);

}
11. The final step is to return to <«
the root cds file — data-
model.cds —and add a ~ & & 68 data-model.cds x
_usmg st%te][r_}ent for the B Workspace 1 using from '../db/PurchaseOrder’;
Import.cds file. 2 using from '../db/import’;
7= +openSAPHANA :
£ ".che 4 - entity Base {
B +db 5 key ID : Integer;
_ 6 }
[ +.che .
G +cfg
] +sre
[El - .build.js

[El *data-model.cds
El +import.cds

[El -package.json

[El +PurchaseOrder.cds
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12. Save all your open files. Later:
Perform a Build CDS and & c 0
then build the db module.

G /odata/v4/opensap.hana.CatalogService/Buyer

{

: : @odata.context: "$metadata#Buyer”,
SInCi thes_e Pe(th(}?]bJECtS t @odata.metadataEtag: "W/"2clLIsS+E3P/70ipDrT13hEozxy5RvfKQdTiZirR4k4="",
aren’t persisted, there isn _ UER
much we can see about = &
them now. However later we BUILDING: "15,
will create Odata services for E;;;;Nvﬁ:;é@:;\;"
these “wrapper” entities : ’

COUNTRY: "DE",

EMAILADDRESS: "karl.mueller@sap.com",
LEGALFORM: "AG",

PARTNERID: 1eoeeeeee,

PARTNERROLE: "1",

POSTALCODE: "691%@",

REGION: "EMEA",

STREET: "Dietmar-Hopp-Allee"

BUILDING: "36",

CITY: "Berlin",

COMPANYNAME: "Becker Berlin",
COUNTRY: "DE",

EMAILADDRESS: "dagmar.schulze@beckerberlin.de",
LEGALFORM: "GmbH",

PARTNERID: 1eoeeeeel,
PARTNERROLE: "2",

POSTALCODE: "13467",

REGION: "EMEA",

STREET: "CalvinstraRe"

BUILDING: "e1",
CITY: "Wilmington Delaware",
COMPANYNAME: "DelBont Industries”,
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Exercise 2.13: Leveraging SQLScript in Stored Procedures & User Defined

Functions

Exercise 2.13.1: Creating A Simple Stored Procedure

In this exercise we will create a small procedure “get_po_header_data” with two SELECT queries
leveraging tabular output parameters and intermediate table variables.

Explanation

Screenshot

1. Begin by creating a new folder
called procedures in /db/src.

Right click on the procedures
folder and choose New ->
Procedure.

P Workspace
BS *openSAPHANA

=] +-che

&

] +defaults
3 +functions
1 +gen

=] *loads

[ *models
£ +procedures
] *roles Run >
£ *synonyms Build >
[El' . hdiconfig Modeling >
[El «conditionalBuild.js Open HODI Container
[El +data-model.cds Git >
El' vimport.cds New > File Ctri+Alt+N
[El «package.json Import > Function
& +node_modules Convert > Folder Ctrl+Alt+Shift+N
0 esv Edit > Virtual Table
= ancar dh
2. Enter the name of the
New Procedure
procedure as
get_po_header_data. Click
Create File name*

;get po_header_data

3. Add an output parameter with
the following structure.

Note: The completed source
code can be found at the
following URL.

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
lex2_17

PROCEDURE "get_po_header_data" (
OUT EX_TOP_3_EMP_PO_COMBINED CNT TABLE(
LOGINNAME NVARCHAR(12),
CREATE_CNT INTEGER,
CHANGE_CNT INTEGER,
COMBINED_CNT INTEGER ) )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER
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4. Between the BEGIN and END

statements, insert the
SELECT statements as
shown. These are implicit
select statements whose
results sets are passed to the
caller.

11 BEGIN

13 PO_CREATE_CNT = SELECT COUNT(*) AS CREATE_CNT, "HISTORY.CREATEDBY.EMPLOYEEID" AS EID
14 FROM "PO.Header"

15 WHERE PURCHASEORDERID IN (

16 SELECT "HEADER.PURCHASEORDERID" as "PURCHASEORDERID" FROM "PO.Item"
17 WHERE "PRODUCT.PRODUCTID" IS NOT NULL)

18 GROUP BY "HISTORY.CREATEDBY.EMPLOYEEID";

20  PO_CHANGE_CNT = SELECT COUNT(*) AS CHANGE_CNT, "HISTORY.CHANGEDBY.EMPLOYEEID" AS EID
21 FROM “PO.Header"

22 WHERE PURCHASEORDERID IN (

23 SELECT "HEADER.PURCHASEORDERID" as "PURCHASEORDERID" FROM "PO.Item"
24 WHERE "PRODUCT.PRODUCTID" IS NOT NULL)

25 GROUP BY "HISTORY.CHANGEDBY.EMPLOYEEID";

27  EX_TOP_3_EMP_PO_COMBINED_CNT =

28 SELECT emp.LOGINNAME, crcnt.CREATE_CNT, chcnt.CHANGE_CNT,
29 crent.CREATE_CNT + chent.CHANGE_CNT AS COMBINED_CNT
30 FROM "MD.Employees" as emp

31 LEFT OUTER JOIN :PO_CREATE_CNT AS crent

32 ON emp.EMPLOYEEID = crcnt.EID

33 LEFT OUTER JOIN :PO_CHANGE_CNT AS chent

34 ON emp.EMPLOYEEID = chent.EID

35 ORDER BY COMBINED_CNT DESC LIMIT 3;

36

37 END

The completed code should
look similar to this.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
lex2_17

PROCEDURE "get po header data" (
OUT EX TOP 3 EMP PO COMBINED CNT TABLE(
LOGINNAME NVARCHAR(12),
CREATE CNT INTEGER,
CHANGE CNT INTEGER,
COMBINED CNT INTEGER ) )
LANGUAGE SQLSCRIPT
SOL SECURITY INVOKER
--DEFAULT SCHEMA <default_ schema name>
READS SQL DATA AS
BEGIN

PO_CREATE_CNT = SELECT COUNT (*) AS CREATE_CNT,
"HISTORY.CREATEDBY.EMPLOYEEID" AS EID
FROM "PO.Header"
WHERE PURCHASEORDERID IN (

SELECT "HEADER.PURCHASEORDERID" as
"PURCHASEORDERID" FROM "PO.Item"
WHERE "PRODUCT.PRODUCTID" IS NOT NULL)
GROUP BY "HISTORY.CREATEDBY.EMPLOYEEID";

PO_CHANGE_CNT = SELECT COUNT (*) AS CHANGE_CNT,
"HISTORY .CHANGEDBY .EMPLOYEEID" AS EID
FROM "PO.Header"
WHERE PURCHASEORDERID IN (

SELECT "HEADER.PURCHASEORDERID" as
"PURCHASEORDERID" FROM "PO.Item"
WHERE "PRODUCT.PRODUCTID" IS NOT NULL)

GROUP BY "HISTORY.CHANGEDBY.EMPLOYEEID";
EX TOP_3 EMP PO COMBINED CNT =
SELECT emp.LOGINNAME, crcnt.CREATE CNT,
chcnt.CHANGE CNT,
crcnt.CREATE _CNT + chcnt.CHANGE CNT AS
COMBINED CNT
FROM "MD.Employees" as emp
LEFT OUTER JOIN :PO_CREATE CNT AS crcnt
ON emp.EMPLOYEEID = crcnt.EID
LEFT OUTER JOIN :PO_CHANGE CNT AS chcnt
ON emp.EMPLOYEEID = chcnt.EID
ORDER BY COMBINED CNT DESC LIMIT 3;

END
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6. Save the procedure. /s> File Edit Build Run

7. Select the db mOd'jjle and {5 File Edit Build Run Deploy Search View Tools
choose Build->Build.

B Workspace

7= sopenSAPHANA [master]

1

= =.che
= +db
= e.che
& +cfg
= +src
Of e+data
= edefaulrs
. v ST P IIS9I1E S5 1 B IS T LY RIS LY | AT A8 IRk G22I e
Revoking default permission set from global role "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1::access_role"... ok (0s 260ms)
8' lf your bu"d was com pleted Unlocking the container "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"...
Unlocking the container "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"... ok (0s Oms)
SucceSSfu”y, you shOUId See Deployment to container OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1 done [Deployment ID: none].
. (25 680ms)
a success message In the
COﬂSOle beIOW 10:02:12 AM (DIBuild) ****+#e== End of /openSAPHANA/dD Build Log *********

10:02:12 AM (DIBuild) Build results link: [object Promise]
10:02:14 AM (Builder) Build of JopenSAPHANA/db completed successfully.

9. If not, then click on the
Problems button on the right )
side. This will show the error

messages. -"'N-* N
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10. Switch over to the Database
Explorer perspective.

Browse your container and
find your new procedure in
the Procedures folder.

v | Jcore_db

& Public Synonyms

i Column Views

£ Cubes
=) DataStores
¥ Functions

ess Graph Workspaces

[Z] Indexes

) JSON Collections

=\ Libraries
(£ Procedures

@ Remote Subscriptions

& Sequences
27 Synonyms

Fl Tahle Tunes
Search Procedures

(£ getPOltemsSQL

£ get_po_header data

11. Right-click on the procedure
and choose Generate CALL
Statement.

Search Procedures

£ getPOltemsSQL

(£ get_po_header_data

Open for Debugging
Open

Delete

Where-Used Browser

Create Shortcut

Generate CALL Statement k‘

Generate CALL Statement with Ul
Analyze SQLScript Code
Export Catalog Objects

12. A new SQL tab will be
opened with the CALL
statement inserted. Notice the
technical schema name of
your container is inserted
here.

L Cansole 1.sql

analyze v 45

-® g

AL "ORENSAPHANA_OPENSAPHANA_HDT_CONTATNER_1"."get_pa,

header

data” (EX_TOP_3_EMP_PD_COMBINED_CHT => 7);
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13. Click the Run button.
SQL Console 1.sgl x
L5

% Analyze
r
1> CALL "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1".

Result x  Messages x
B so i C 3

COMBINED_CNT

14.The results are then shown in

CHANGE_CNT

the table below. ey
1 FISHERRI a5 40 as

2 MILLERM 35 38 73

3 LERCHA 29 EL 69

Result x  iMessages ; x
Statement 'CALL “OPENSAPHANA_GPENSAPHANA_HDI_CONTAINER_1"."get_po_header_data" (EX_TOP_3_EMP_PO_COMBINED_CNT =>

15. Note the execution time.

executed in 80 ms.
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Exercise 2.13.2: Create a Scalar User Defined Function

In this exercise, we are creating a scalar UDF for generating a full name from the last, first and middle

name of the employee.

Explanation

Screenshot

1. Switch back to the SAP Web
IDE for SAP HANA and look at
the /db/src/ folder.

If you do not already have a
functions folder, then right-
click on the src folder and
choose New->Folder.

Enter the name of the folder
as functions and choose OK.

= Workspace
= copenSAPHANA [master]
= *.che
= +db
+.che

s cfg

W

*SIC
*data

«defaults

«functions

sgen

*|oads

e e e

2. Right-click on the functions
folder and choose New ->

= Workspace
= +openSAPHANA

. 3 *.che
Function. ——
7 ».che
0o ecfg
B esic
[+ +data
(5 +defaults
«functions
& +gen Run >
&5 -loads Build >
&5 +models Modeling >
] =procedures Open HDI Container
£ sroles Git >
[El' «conditionalBui Export Procedure
El data-model.ed  Archive Folder Cul+Alt+Shift+N
El simport.cds Convert > Virtual Table
3. Enter the name of the function New Functi
as get_full_name and click ew Funetion
Create.
File name*

get_full_name|
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opened. 1~ FuNcTION “"get_full_name™( )
% ] RETURNS <return_parameter_list|return table type>
3 LANGUAGEHSQLSCRIFT : :
4 SQL SECURITY INVOKER AS
5 BEGIN
6
7 rite functi logic
5 :
9 END;
5. Enter the code as shown. FUNCTION "get full name" (
IN im firstname NVARCHAR(40) ,
Note: If you do not wish to IN im middlename NVARCHAR (40),
type this code, you can IN im lastname NVARCHAR(40),
reference the solution web IN im_employeeid NVARCHAR(10)
page at DEFAULT '' )
RETURNS ex fullname NVARCHAR (265)
https://github.com/SAP/hana- LANGUAGE SQLSCRIPT
Xsa-opensap- SQL SECURITY INVOKER AS

hana7/blob/snippets_2.3.2/ex2 | BEGIN

/get_full_name.sql
if :im middlename IS NULL THEN

ex fullname = :im lastname || ', ' ||
:im firstname;
ELSE

ex fullname = :im lastname || ', '

:im firstname ||
:im middlename;

END IF;
IF :im employeeid <> '' then
ex fullname = :ex fullname || '(' ||
:im employeeid || ') ';
END IF;
END;
6. Click Save. sy File  Edit  Build Run
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. Return to your procedure
called get_po_header_data
and modify it. Start by
renaming the LOGINNAME
column of the output table to
FULLNAME. Also change the
output length to 256. This is
needed to match later on
which the anticipated output
structure.

*get_po_header_data.hdbproc... *
1~ PROCEDURE "get po header data" (
2~ OUT EX TOP 3 EMP PO COMBIMED CHT
3 FULLMAME NVARCHAR(Z5E),

ABLE(

sl ¥
CHANGE_CNT INTEGER,
COMBIMED_CNT INTEGER ) )

[~ RN, T 9

. Change the last SELECT
statement. Remove the
LOGINNAME column from the
field list and replace it with a
call to the scalar function that
you created earlier. Make
sure to pass the NAME.FIRST
NAME.MIDDLE and
NAME.LAST name columns
to the scalar function call.

27 EX_TOP_3 PO _COMRTNED CNT =

28 SELECT} "get full name"("MAME.FIRST", "MAME.MIDDLE", "NAME.LAST") as FULLNAME,

ra

w
@ 0

Crent.CHERTE LT, CNCnt.- CHANGE LT,
crcnt . CREATE_CNT + chont.CHANGE_CNT AS COMBINED_CNT

. The completed code should
look very similar to this.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_header_data.sq|l

PROCEDURE "get po header data" (
OUT EX TOP 3 EMP PO COMBINED CNT
TABLE (
FULLNAME NVARCHAR (256),
CREATE CNT INTEGER,
CHANGE CNT INTEGER,
COMBINED CNT INTEGER ) )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER
-—-DEFAULT SCHEMA <default schema name>
READS SQL DATA AS
BEGIN

PO CREATE CNT = SELECT COUNT (*)
"HISTORY.CREATEDBY .EMPLOYEEID"

AS CREATE CNT
AS EID

FROM "PO.Header"
WHERE PURCHASEORDERID IN (
SELECT PURCHASEORDERID FROM "PO.Item"
WHERE "PRODUCT.PRODUCTID" IS NOT
NULL)
GROUP BY

"HISTORY.CREATEDBY .EMPLOYEEID";

PO CHANGE CNT = SELECT COUNT (*)
"HISTORY .CHANGEDBY .EMPLOYEEID"

AS CHANGE CNT
AS EID

FROM "PO.Header"
WHERE PURCHASEORDERID IN (
SELECT PURCHASEORDERID FROM
"PO.Item"
WHERE "PRODUCT.PRODUCTID" IS NOT
NULL)

4

4
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GROUP BY
"HISTORY.CHANGEDBY.EMPLOYEEID";

EX TOP_3 EMP PO COMBINED CNT =
SELECT "get full name" ("NAME.FIRST",

"NAME .MIDDLE", "NAME.LAST") as FULLNAME,
crcnt .CREATE CNT, chcnt.CHANGE_CNT,
crcnt .CREATE CNT + chcnt.CHANGE_CNT

AS COMBINED CNT

FROM "MD.Employees" as emp
LEFT OUTER JOIN :PO_CREATE CNT AS

crcnt
ON emp.EMPLOYEEID = crcnt.EID
LEFT OUTER JOIN :PO_CHANGE CNT AS
chcnt
ON emp.EMPLOYEEID = chcnt.EID
ORDER BY COMBINED CNT DESC LIMIT 3;
END

10.Save the procedure and

perform a Build on db.

File Edit Build Run Search View

Deploy

7= Workspace
= sopenSAPHANA [master]

) s.che
B +db

0] *.che

G ecfg

= +src

r] +data

11.Return to the Database

Explorer and once again
execute the procedure. Notice
the FULLNAME column, it
shows the results of the scalar
UDF logic.

Result x  Messages x

sa. L C B
COMBINED_CNT

Rows (3)
FULLNAME CREATE_CNT

d Andrew a5 a0 85

CHANGE_CNT
1 Fisher, Richar
2 Miller, Michael E Et)

3 Leich, Anna Marie 29 a0 69
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Exercise 2.13.3: Create a Table User Defined Function

There are applications and scenarios where you need a table function instead of a procedure to leverage
the advantage of direct selects on the output i.e. filtering, sorting and grouping. In the following exercise,

we show you how you can easily transform a procedure to a table function.

Explanation Screenshot
1. Return to the SAP Web IDE B Workspace
for SAP HANA and right click 3%“?:2“’”““
on the functions folder and R
choose New->Function. &7 +.che
Gl ecfg
B esrc
[ +data
=1 =defaults
= functions
75 -gen Run >
75 -loads Build >
£ *models Modeling >
7 +procedures Open HDI Container
o =roles Git >
&1 *synonyms New > File Crri+Alt+N
[El' «conditionalBui Export Procedure
[El =data-model.cd Archive Folder Ctrl+Alt+Shift+N
Bl +import.cds Convert > Virtual Table
2. Enter the name of the function New Function
as get_po_counts and click
Create.
File name*
get_po_counts

Enter the basic shell of the
function as shown here.
Please note the scalar input
parameter we will use later on
for filtering.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_counts.sql

FUNCTION "get po counts"( im fdate DATE )
RETURNS TABLE (EMPLOYEEID NVARCHAR(10),
FULLNAME NVARCHAR (256),
CREATE_CNT INTEGER,
CHANGE_CNT INTEGER,
COMBINED CNT INTEGER)
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER AS
BEGIN

END;
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4. Copy the logic from the gl DT
12 g
procedure i 13 W PO_CREATE_CNT = SELECT COUNT(*) AS CREATE_CNT, "HISTORY.CREATEDBY.EMPLOYEEID" AS EID
get_po_header_data into the 14 FROM "PO.Header"
- 15 WHERE PURCHASEORDERID IN (
bOdy Of the funCtlon Make 16 SELECT PURCHASEORDERID FROM "PO.Item"
sure to only copy the code 17 WHERE "PRODUCT .PRODUCTID™ IS NOT NULL)
18 GROUP BY “HISTORY.CREATEDBY.EMPLOYEEID";
between the BEGIN and END 15
statements. 20 || PO_CHANGE_CNT = SELECT COUNT(*) AS CHANGE_CNT, "HISTORY.CHANGEDBY.EMPLOYEEID" AS EID
7n FROM "PO.Header"
22 WHERE PURCHASEORDERID IN (
23 SELECT PURCHASEORDERID FROM "PO.Item"
24 WHERE "PRODUCT.PRODUCTID" IS NOT NULL)
25 GROUP BY "HISTORY.CHANGEDBY.EMPLOYEEID";
26
27 |Ex_ToP_3 EMP_PO_COMBINED CNT =
28 SELECT "get_full_name"("MAME.FIRST", "MAME.MIDDLE™, "NAME.LAST") as FULLMNAME,
29 cront CREATE_CNT, chont.CHANGE_CNT,
30 crent.CREATE CNT + chent.CHANGE CNT AS COMBINED CHT
31 FROM "MD.Employees™ as emp
32 LEFT OUTER JOIN :PO_CREATE_CNT AS crcnt
33 ON emp.EMPLOYEEID = crcnt.EID
34 LEFT OUTER JOIN :PO_CHANGE_CNT AS chcnt
35 ON emp.EMPLOYEEID = chcnt.EID
36 ORDER BY COMBINED CNT DESC LIMIT 3;
37
38 END
5. Add to the WHERE clauses in 11  PO_CREATE_CNT = SELECT COUNT(*) AS CREATE_CNT, "HISTORY.CREATEDBY.EMPLOYEEID" AS EID
’ . 12 FROM "PO.Header™
the first two SELECT 13 WHERE PURCHASEORDERID IN (
statements fOf filtering by 14 SELECT PURCHASEORDERID FROM "PO.Item"
. 15 W = = L
month. Month is captured 16 | AND MONTH("HISTORY.CREATEDAT") = MONTH(:im fdate) |
from the input parameter 17 GROUP BY  THISTONT-CREATEDST DDLOTEEID:
. 18
im_fdate. 19 PO_CHANGE_CNT = SELECT COUNT(*) AS CHANGE_CNT, "HISTORY.CHANGEDBY.EMPLOYEEID" AS EID
20 FROM "PO.Header”
2 WHERE PURCHASEORDERID IN (
22 SELECT PURCHASEORDERID FROM “PO.Ttem"
= T
24
25
6. Inthe 39 SELECT statement, 26
change the name of the 27 I EMP_PO_COMBINED_CNT] =
intermediate table variable to 18 STTTT T TIr T TS e " { "NAME
EMP_PO_COMBINED _CNT
to match the variable name to
the semantics of the query.
7. Also add the EMPLOYEEID 26
column to the field list. 27  EMP_PO_COMBIMNEDwCNT.=
28 SELECTREMPLOYEEID,
28 "get_full name"("NAME.
38 cront.CREATE_CNT, chcn
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8. Remove the LIMIT clause at

the end.

27 EMP_PO_COMBINED_CNT =
28 SELECT EMPLOYEEID,
29 "get_full_name"("NAME.FIRST", "MAME.MIDDLE", "MAME.LAST") as FULLNAME,
crent.CREATE_CNT, chent.CHANGE_CNT,
crent.CREATE_CNT + chcnt.CHANGE_CNT AS COMBINED_CNT
FROM "MD.Employees" as emp
LEFT OUTER JOIN :PO_CREATE_CNT AS crcnt
ON emp.EMPLOYEEID = crcnt.EID
LEFT OUTER JOIN :PO_CHANGE_CNT AS chcnt

ON emp.EMPLOYEEID = cr‘cr.:-l%"—
ORDER BY COMBINED CNT DESC k

4 (R

W oW W W L
@ i W

]

9. Finally, add a RETURN

statement at the end to mark
the to be returned result set of
the function

35 LEFT OUTER JOIN :PO_CHANGE_CNT AS chent
36 ON emp.EMPLOYEEID = chcnt.EID

37 ORDER BY COMBIMED_CNT DESC ;

38

39| RETURN :EMP_PO_COMBINED_CNT;

49

41  END;

10. The completed code should

look very similar to the
following.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_counts2.sql

FUNCTION "get po counts" ( im fdate DATE )
RETURNS TABLE (EMPLOYEEID NVARCHAR(10),
FULLNAME
NVARCHAR (256),
CREATE CNT INTEGER,
CHANGE CNT INTEGER,
COMBINED CNT INTEGER)
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER AS
BEGIN

PO _CREATE CNT = SELECT COUNT (*)
"HISTORY.CREATEDBY.EMPLOYEEID"
FROM "PO.Header"
WHERE PURCHASEORDERID IN (
SELECT
"PO.Item"

AS CREATE CNT,
AS EID

PURCHASEORDERID FROM
WHERE

"PRODUCT.PRODUCTID" IS NOT NULL)

AND MONTH ("HISTORY.CREATEDAT") =
MONTH (:im_fdate)

GROUP BY

"HISTORY.CREATEDBY .EMPLOYEEID";
PO CHANGE CNT =

SELECT COUNT (*) AS CHANGE CNT,

"HISTORY .CHANGEDBY .EMPLOYEEID" AS EID
FROM "PO.Header"
WHERE PURCHASEORDERID IN (
SELECT
PURCHASEORDERID FROM "PO.Item"
WHERE

"PRODUCT.PRODUCTID" IS NOT NULL)
AND MONTH ("HISTORY.CHANGEDAT")
MONTH (:im_fdate)
GROUP BY
"HISTORY.CHANGEDBY .EMPLOYEEID";
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EMP_PO COMBINED CNT =
SELECT EMPLOYEEID,
"get full name" ("NAME.FIRST",
"NAME .MIDDLE", "NAME.LAST") as FULLNAME,
crcnt .CREATE CNT,
chcnt.CHANGE_CNT,
crcnt .CREATE CNT +
chcnt.CHANGE_CNT AS COMBINED CNT
FROM "MD.Employees" as emp
LEFT OUTER JOIN
:PO_CREATE CNT AS crcnt
ON emp.EMPLOYEEID
= crcnt.EID
LEFT OUTER JOIN
:PO_CHANGE CNT AS chcnt
ON emp.EMPLOYEEID
= chcnt.EID
ORDER BY COMBINED CNT DESC

RETURN :EMP PO COMBINED CNT;

END;

11.Use what you have learned File Edit Build
and Save the function, then '
perform a Build.

Run Deploy Search View

Build Selected Files

7= Workspace
= sopenSAPHANA [master]
) s.che
= +db
0] *.che
G ecfg
= +src
r] +data
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12. Return to the Database

Explorer. Browse to the new Search Functions Q
function and right-click on it
and choose Generate ¥ SALESORDER_RANKING_AND_DISCOUNT_SQL

SELECT Statement.
4 get_full_name

% get po_counts Open for Debugging
Open
Delete
Where-Used Browser
Create Shortcut
Analyze SQLScript Code
Export Catalog Objects

13. M0d|fy the SELECT SELECT * FROM "get po_counts" ('18.12.2014") LIMIT 3;
statement for your table
function. Pass the date
‘“18.12.2014’ as the input
parameter. Also add LIMIT 3
to the end. The technical
container schema name can

be omitted.
14. Click Run.
SQL Console 3.sqgl %
® ) Analyze v~ 4 5, 4
# SELECT * FROM "get po_counts”('18.12.2014") LIMIT 3;
15. The results of your table
. ® analyze v L ‘5, £ 5 @
function are then shown. e e e e o'y vt 3 ¢
Raws (3) B so E O o |
EMPLOYEEID FULLNAME CREATE_CNT CHANGE_CNT COMBINED_CNT

1 15 Field, James Clari 7 1 8
2 18 Wallace, Al E] 4 7
ERRED Kessler, Karl El a
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Exercise 2.13.4: Libraries
Exercise 2.13.4.1: Creating User Defined Libraries

In this exercise, you will learn how to create SQLScript User Defined Libraries. Libraries are designed to
group related variables, functions, and procedures together within a common object. These library
members can either be exposed using the PULBIC keyword, or set to only be consumable from within the
library itself using the PRIVATE keyword.

Explanation Screenshot

1. Return to the SAP Web IDE B Workspace
for SAP HANA and right click E‘m-nfec:?mm
on the /db/src folder and —

3]

choose New->Folder. 7 ».che
0 »cfg
B esrc
o +data Run 4
(] =defaults Build >
7] sfunctior ~ Modeling >
5] *gen Open HDI Container
0 +loads Git >
[+1 *models New > File Ctrl+Alt+N
0] sprocedt  mport > Function
] *roles Export Procedure
O3 =synonyl  archive Folder Ciri+Alt+Shift+N
El hdicon  convert > Virtual Table
S ione ; .
) ~condition Edit > Text Analysis Dictionary
=l +data-mod
Project > Text Analysis Rule Set
[El simport.cd: X .
Refresh Workspace Items Text Analysis Configuration
E +package.
Quick Access Ctrl+3 Project from Template Ctrl+Alt+Shift+O
=l +Purchaset.c...—

— Database Artifact
71 +node modules

2. Enter the name of the folder 15— |

as libraries and click OK. New Folder

Folder Name: | libraries]
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3. Right-click on the libraries B> Workspace
folder and choose New-> B "oREnSARHANA [mex

R 5 +.che
Database Artifact B edb
) +.che
G0 »cig
P esic
] +data
[+ *defaults
05 +functions
i egen
[ libraries
_ Run >
5 +loads )
_ Build >
v1 *models
L Modeling 5
[0 *procedures
— Open HDI Container
&1 sroles
] *synonyms Git >
® ~raiconr I - CrteAlteN
[E] «conditionalBu Import > Function
[ «data-model.ct X Procedure
[El +import.cds Convert > Folder Ctrl+Alt+Shift+N
[Fl +package.json Edit > Virtual Table
[El +PurchaseOrde Project > Text Analysis Dictionary
+node_modules Refresh Workspace Items Text Analysis Rule Set
s Quick Access Ctrl+3 Text Analysis Configuration
suser_db

Project from Template Ctri+Alt+Shift+O

+web Database Artifact
+.cds_gen.log Derainrace —_——— e - e n

@l P EE

4. Name the file as MasterData .
and the type as .hdblibrary New Database Artifact
and click Create

* MasterData

|

5. Enter the shell of the library as

shown here. *MasterData.hdblibrary =

1 LIBRARY "MasterData"
Note: If you do not wish to 2 LANGUAGE SQLSCRIFT AS
type this code, you can i seatll
reference the solution web -
page at .

7 END;

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/MasterData.sql
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6. First, define a public variable

library member called
rowcount with type int.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/MasterData.sql

*MasterData.hdblibrary =

1
2
3

s

O 20 =] & A

LIBRARY "MasterData”
LAMGUAGE SQLSCRIPT AS
BEGIN

public variable rowcount int;

END;

Next, define a public function
library member as shown
here.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/MasterData.sql

*MasterData.hdblibrary *

[= T T R TR I T

(=R Y= T - I |

el R T T o
[~ J = T S N R S VI S

P

i ba Ra B
=

]

LIBRARY "MasterData"
LANGUAGE SOLSCRIPT AS
BEGIN

public variable rowcount int;

public function "employee_exists"(

returns res boolean as
begin
declare 1lv_count int;
if lv_count > 8 then
res = true;
else
res = false;
end if;
=nd:

in im_employees_id nvarchar{l@) )

select count(*} intoe lv_count from "MD.Employees
where employesid = im_employees_id;

END;
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8. Finally, define two public
procedure library members,
one called
get_employee data and the
other
get_business_partner_data.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/MasterData.sql

*MasterData.hdblibrary *

1 LIBRARY "MasterData"

2 LAMNGUAGE SQLSCRIPT AS

3 BEGIN

5 public variable rowcount int;

7 public function "employee_exists"(

8 in im_employee_id nvarchar(la) )

9 returns res boolean as
1@ begin
11 declare lv_count int;
12 select count(*} intc lv_count from "MD.Employees"
13 where employeeid = im_employee_id;
14 if 1v_count > @ then
15 res = true;

6 else
17 res = false;
18 end if;
19 end;

@

1 public procedure "get_emplovee_data™(

2 out ex_employees "MD.Employees™ )
3 LANGUAGE SQLSCRIPT

4 SQL SECURITY INVOKER

5 A5

& begin

~1

ey_employees = select * from "MD.Employees";
rowcount = record_count(:ex_employees);
end;

[ IT= ]

=

public procedure "get_business_partner_data"(

Wb L g L L L LU L B3 Rd B3 B3 R R R R PR3 R

2 out ex_businesspartners "MD.BusinessPartner” }
3 LANGUAGE SQLSCRIPT
4 SQL SECURITY INVOKER
5 AS
6 begin
7 ex_businesspartners = select ® from "MD.BusinessPartner”;
8 rowcount = record_count(:ex_businesspartners);
9 end;

48

41 EMND;

9. The completed code should LIBRARY "MasterData"
look very similar to this. LANGUAGE SQLSCRIPT AS
BEGIN

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/MasterData.sql

public variable rowcount int;

public function "employee exists"(
in im employee id nvarchar (10)

)
returns res boolean as
begin
declare lv_count int;
select count(*) into 1lv count from
"MD.Employees"

where employeeid
= im employee id;
if 1lv _count > 0 then
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res = true;
else
res = false;
end if;
end;

public procedure "get employee data" (
out ex employees
"MD.Employees" )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER
AS
begin
ex employees = select * from
"MD.Employees";
rowcount = record count (:ex employees);
end;

public procedure
"get business partner data" (
out ex businesspartners
"MD.BusinessPartner" )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER

AS
begin
ex businesspartners = select * from
"MD.BusinessPartner";
rowcount =
record count (:ex businesspartners);
end;
END;
10. Save your work. : File Edit Build Run

11.Use what you have learned
and create a new procedure in
the procedures folder called
get_master_data.

MasterData.hdblibrary * *get_master_data.hdbprocedure *

1~ PROCEDURE "get_master_data” ( )
2 LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER

il

READS 5QL DATA AS
BEGIN

th W

-

[>T = = I |
I
T
r
I
i
I

=

END
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12.Enter the shell of the

procedure as shown. In order
to use a library in our
prodedure, we just declare its
use in the BEGIN statement
using the USING clause.

If you do not wish to type this
code, you can reference the
solution web page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_master_data.sql

*get_master_data.hdbprocedure %

1~ PROCEDURE “get_master_data™ (

2 out ex_emp_exists boolean,

3 out ex_employees "MD.Employees”,

4 out ex_emp_count int,

5 out ex_business_partners "MD.BusinessPartner”
[ out ex_bp_count int)

7 LANGUAGE SQLSCRIPT

8 SQL SECURITY INVOKER

9 READS SQL DATA AS

18 BEGIN %& "MasterData" as MData; h
11

12

13 END;

14

>

13.Enter the code as shown. In

the body of the procedure we
are simply calling the library
function employee_exists,
then calling the get
procedures for employees and
businesspartners as well as
getting the rowcounts for
each.

If you do not wish to type this
code, you can reference the
solution web page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_master_data.sql

get_master_data.hdbprocedure *

1~ PROCEDURE "get_master_data" (

2 out ex_emp_exists boolean,

3 out ex_employees "MD.Employees",

4 out ex_emp_count int,

5 out ex_business_partners "MD.BusinessPartner”,
[ out ex_bp_count int)

7~ LANGUAGE SQLSCRIPT

8 SQL SECURITY INVOKER

9 READS SQL DATA AS

18 BEGIN Lﬂ[&;ﬂ[ﬁ "MasterData" as MData;

11

12 ex_emp_exists = MData:"employee exists"('199399');

13

14 call MData: "get employee data"( ex_employees };

15 ex_emp_ccunt = MData:rowcount;

15

17 call MData: "get business partner_data”( ex_business_partners );
18 eX_bp_count = MData:rowcount;

19

28

END;

14. The completed code should

look very similar to this.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_master_data.sql

PROCEDURE "get master data" (
out
out ex employees

"MD.Employees",
out
out

"MD.BusinessPartner",
out

LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER
READS SQL DATA AS

BEGIN USING "MasterData"

ex _emp count int,
ex business partners

ex bp count int)

as MData;

ex emp exists =
MData:"employee exists" ('199999");

ex _emp exists boolean,
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) 14

ex _emp count = MData:rowcount;
call MData:"get business partner data" (
ex business partners );

ex bp count = MData:rowcount;

END;

call MData:"get employee data" ( ex employees

15. Save your work.

Build Run

File  Edit

16. Use what you have learned
perform a Build on db.

Edit  Build Run Deploy  Search

7= Workspace
= sopenSAPHANA [master]
=] *.che
= +db
] +.che
1 »cfg
B +src
Cf] +data

View
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17.Return to the Database v | Jcore db
Explorer and click on the - )
Libraries folder. Then click 2 Public Synonyms
the MasterData library. fifl column Views

3 Cubes

i DataStores

8 Functions

e Graph Workspaces
[Z§ Indexes

©) JSON Collections
B Libraries

(€ Procedures

¥ Remote Subscriptions
" Sequences

2 Synonyms

F Tahle Tunes

Search Libraries Q

= MasterData

18.You should then see the
library definition on the right \ MasterData o
hand side. )

Valid

Lansi
SQL SECURITY TNVOKER
as

es = select * from "MD.Employees”;
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19. Next click the Procedures
folder and then right-click on
the get_master_data
procedure and choose
Generate CALL Statement.

Search Procedures Q
£ getPOItemsSQL

(£ get_master_data Open for Debugging
(8 get_po_header ¢ OPEN
Delete
Where-Used Browser
Create Shortcut
Generate CALL Statement with Ul
Analyze SQLScript Code

Export Catalog Objects

20. Click Run.

SQL Console 4.5ql x
® Analyze ~ L 5 £

4
@ v CALL "OPENSAPHANA_OPENSAPHANA HDT_CONTATNER 1"."get master_ data"(

2 EX_EMP_EXISTS => ?,

3 EX_EMPLOYEES => ?,
4 EX_EMP_COUNT => ?,
5 EX_BUSINESS PARTMNERS => ?,
6 EX_BP_COUNT => ?
70
21 |nspect the Resu Its tab You Resultl » Resull2 x  Result3 x  Messages x
should see the list of Rows (33 s [ L ¢ B
I H R Itl EMPLOYEEID NAME FIRST NAME MIDDLE NAME LAST NAME.INITIALS SEX LANGUAGE PHONENUMBER EMAILADDRESS
employees In Resultl. a sally oL spring oL C zzezasa |salysping@ielo]
2 2 Susan NULL Summer NULL F E NULL susan.summer@itel
3 3 Franco Richard Fall NULL M E MULL franco.fall@itelo.inf|
4 4 Walter NULL ‘Winter NULL M E NULL
5 5 Maria NULL Hicks NULL F E NULL
6 |6 John Paul Dash NULL M E NULL john.dash@itelo inf¢
a8 8 Randy NULL ‘Gordan NULL M E NULL ]
9 9 Paul NULL Burke NULL M E +1224 374523
10 10 Michael NULL Miller NULL M E NULL michael miller@itel¢
11 u John NULL Nicols NULL M E NULL john.nicols@itelo.in
12 12 John NULL smith NULL M E NULL john.smith@itelo.inf
13 13 Joanne NULL Rush NULL F E NULL joanne.rush@itelo. it
14 14 Sue NULL Bay NULL F E +1 224 374 525 sue bay@itelo.info
15 15 James Clark Field NULL M E +1224 374 526 james. field@itelo.in
16 16 Hermann MNULL Hecker NULL M E MULL hermann.hecker @it
17 17 Rudolf NULL Platte NULL M E MNULL rudolf platte@itelo.i
18 18 Al NULL Wallace NULL M E NULL alwallace@itelo.inf
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] Resuls x  Messages x

22. Click the Result2 tab, and resu
inspect the partner data. Fons 49 B L oC B

o 2
PARTNERID PARTNERROLE EMAILADDRESS PHONENUMBER FAXNUMBER| WEBADDRESS

1 100000000 1 karl.mueller@sap.com 622734567 NULL http: /v 5ap.com

2 100000001 |2 dagmar.schulze@beckerberlin.de 3088530 NULL http:/fwww beckerberlinde

3 100000002 |1 maria. brown@delbont.com 3023352668 NULL http: /i delbont.com

4 100000003 |1 saskia.sommer@talpa-hannover.de 511403266 NULL hitp:/fwww talpa-hannover.de

5 100000004 |1 bob buyer@panorama-studios.biz 2244668600 NULL http:/fwww panorama-studias. biz

6 100000005 |1 bart koenlg@tecum-ag.de 2511415 NULL http:/ivwad tecum-ag.de

7 100000005 |1 yoko.nakamura @asia-ht.com 5078563412 NULL htip:/iwww asia-nt.com

8 100000007 |1 sophie.ribery @ laurent-paris.com 149744423 NULL http: /i laurent-paris.com

e 100000008 1 victor.sanchez@avantel.com 7257716 NULL hittp:/iwww.avantel.com

10 100000009 |1 jorge velez @telecomunicacionesstar.com 1133557799 NULL hittp:/fwww telecomunicacionesstar.com

1 100000010 |2 franklin jones@ pear-computing.com 6789012345 NULL hitp:/fwww pear-computing.com

12 100000011 |1 joseph_gschwandmer@alp-systems.at | 6623612604 NULL http: /i alp-systems.at

13 100000012 george_d > 0.k NULL http:fivwead newlinedesign co.uk

14 100000013 |1 sarah schwind @hepa-tec de 4507867136 NULL http:/fwwan.hepa-tec. de

15 100000014 1 theador. monathy @anavideon.com SBS0428367 NULL hitp:fiwww.anavideon.com

16 100000015 |1 robert_brown@rb-entertainment.ca 7609448173 NULL http:/fwww rb-entertainment.ca

17 100000016 |1 jorgemontalban@motc.mx 6679342045 NULL http:/fvwwn mote.mx

18 100000017 1 johanna.esther@meliva.de 2208791738 NULL hitp-iwww.meliva. de

16 ammonenas icuclcooom o

Anamaazen YT frev—y ———

< Resulz «  Hegd

Messages x

23. Click the Result3 tab to
inspect the scalar variable o 1) B | L C

I EX_EMP_EXISTS EX_EMP_COUNT EX_BP_COUNT
values. 1 false 33 45

@
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Exercise 2.13.4.2: Leveraging Built-In Libraries

Built-In Libraries are libraries supplied by SAP for various functions. In this exercise, you will leverage the
built-in library for splitting and formatting strings within SQLScript.

Explanation Screenshot
1. Use what you have learned . *split_format_strings.hdbproce... *
and create a new procedure in Ty frinee ()
- Zpll T ings L)
the procedures folder called SR —rormat_strngss L
|it format strin s 2 LANGUAGE SQLSCRIPT
Spiit_ — gs. 3 SQL SECURITY INVOKER
Note: If you do not wish to : READS SQL DATA AS
type this code, you can 6  BEGIN
reference the solution web 7~
page at 8
9
https://github.com/SAP/hana- 18 END
Xsa-opensap- 1
hana7/blob/snippets_2.3.2/ex2
/split_format_strings.sql
2. Define two output parameters, *split_format_strings.hdbproce... X
one which will contain the 1+ PROCEQURE "split forgat strinsst [
string data’ and one which will 2 out ex_strout table(RESULT nvarchar(58@@)),
Contain the tabular fOI’mat 3 out ex_tabout table{PRODUCTID avarchar(18), PRICE decimal(15,2)) )
. ) P
data. 5 SQL SECURITY INVOKER
6 READS SQL DATA AS
Note: If you do not wish to
type this code, you can
reference the solution web
page at
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/split_format_strings.sq|l
3. There is a built-in library called * split_format_strings.hdbproce... X
SQLSCRIPT_STRING which 1+ PROCEDURE “split_format_strings" (
Contains VariOUS functions for 2 out ex_strout table(RESULT nvarchar(522@)),
Spllttlng and formatting Strings 3 out ex_tabout table({PRODUCTID nvarchar(l8), PRICE decimal(15,2)) )
. . 4 LANGUAGE SQLSCRIPT
in SQLScnpt. In_order to use 3 SOL SECURITY INVOKER
these functions in our 6 READS SQL DATA AS
procedure, we need to declare | B 7  BEGIN USING SQLSCRIPT_STRING AS LIE; s
its usage in the BEGIN ‘
statement as shown.
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Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/split_format_strings.sql

Next we need to declare
some variables which we will
use later in the procedure.

We also need to put some
data into the local intermediate
table called It_products.

split_format_strings.hdbproced... *

1~ PROCEDURE "split format strings" (

2 out ex_strout table{RESULT nvarchar(5e8e)),

3 out ex_tabout table{PRODUCTID nvarchar(
4 LANGUAGE SQLSCRIPT

5 SQL SECURITY INVOKER

6 READS 5QL DATA AS

1

@), PRICE decimal{15,2)) )

Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/split_format_strings.sql

ex_strout =

LIB:FORMAT TO TABLE('{PRODUCTID},{PRICE}',

EER e e S ey

Enter the code as shown. 7 BEGIN USING SQLSCRIPT_STRING AS LIE;
F
. 9 declare lv_index int;
Note: If yOU dO not WISh to 18 declare lv_productid string;
type this COde, Yyou can 11 declare 1lv_price string;
reference the solution web 12 declare 1t_products TABLE like :ex_‘tabc:utl;
13
page at 14 1t_products.PRODUCTID[1] = 'HT-1@ed';

) 15 1t_products.PRICE[1] = '19.99";
https://github.com/SAP/hana- 16 1t_products.PRODUCTID[2] = 'HT-1001';
Xsa_opensap_ 17 1t_products.PRICE[2] = "29.99";
hana7/blob/snippets_2.3.2/ex2 | ° | If-products.PRODUCTIDEI] = "HT-1002%5
/Spllt fOI'mat strings_sql 19 1t_products .PRICE[3] = "39.99";

. Next, enter the line of code split_format_strings.hdbproced... *
which will call the 1~ PROCEDURE "split format strings” (
FORMAT TO TABLE 2 out ex_strout table{RESULT nvarchar(588e)}, )
. " - . 3 out ex_tabout table({PRODUCTID nvarchar(18), PRICE decimal(15,2)) )}
function of the built-in library. 4 LANGUAGE SOLSCRIPT
This function will reformat the 5 SQL SECURITY INVOKER
data in It_products as comma- | ©  READS SOL DATA 45
.. s . . 7 BEGIN USING SQLSCRIPT_STRING AS LIE;
delimited strings and insert . e
them intO the Output 9 declare 1lv_index int;
parameter ex Strout 18 declare lv_productid string;
- ' 11 declare lv_price string;
12 declare 1t_products TABLE % rex_tabout;
Note: If you do not wish to 13
type this code, you can 14 lt_p"::uducts.P%C-DLCTI):l].= 'HT-1008" ;

. 15 1t_products .PRICE[1] = '19.99';
reference the solution web 16 1t_products.PRODUCTID[2] = 'HT-1881';
page at 17 1t products.PRICE[2] = 29.09';

18 1t_products.PRODUCTID[3] = 'HT-1002°;

. 19 1t_products.PRICE[3] = '39.99';
https://github.com/SAP/hana- | ,, e -

:1t_products); I
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6. Finally, enter the block of code | split_format_strings.hdbproced... %
highlighted here. This block of 1~ PROCEDURE "split formst strinss® (
COde will |00p through the 2 out ex_strout table{RESULT nvarchar(580@)),

| | 3 out ex_tabout table{PRODUCTID avarchar(1@), PRICE decimal{15,2)) )
ex_strout table f_ind ever_age 4 LANGUAGE SQLSCRIPT
the SPLIT function to split 5 5QL SECURITY INVOKER
each string back into their READS SQL DATA AS
. 7 BEGIN USING SQLSCRIPT_STRING AS LIB;
associated columns. We can .
then put those values into the 9 declare lv_index int;
ex_tabout Output parameter 18 declare lv_productid string;
using index based cell access. | '~ cectare tuerice string:
12 declare 1t_products TABLE m rex_tabout;
13
If you do not wish to type this 14 1t_products.PRODUCTID[1] = 'HT-1808';
code, you can reference the o [tproducts.PRICE[1] - 19.99°;
uti b t 5 1t_products.PRODUCTID[2] = 'HT-1801';
solution web page a 17 1t_products.PRICE[2] = "20.99';
18 1t_products.PRODUCTID[3] = 'HT-1802';
https://github.com/SAP/hana- 18 Lt_products.PRICE[3] = '39.09';
20
xsa—opensap-_ 21 ew_strout = LIB:FORMAT TO_TABLE('{PRODUCTID},{PRICE}', :1t_products);
hana7/blob/snippets_2.3.2/ex2 | . —
/split_format_strings.sql 23+ | FOR 1v_index IN 1..RECORD_COUNT(:ex_strout) DO
24 (lv_productid, 1v_price) = LIB:SPLIT(:ex_strout.result[lv_index], *,');
25 ex_tabout.PRODUCTID[1v_index] = 1lv_productid;
26 ex_tabout.PRICE[1v_index] = 1lv_price;
27 END FOR;
28
29 END
7. The completed code should PROCEDURE "split format strings" (
look very similar to the out ex strout table (RESULT
following. nvarchar (5000)),

out ex tabout table (PRODUCTID
nvarchar (10), PRICE decimal (15,2)) )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER
READS SQL DATA AS
BEGIN USING SQLSCRIPT_STRING AS LIB;

declare lv_index int;

declare 1lv_productid string;

declare lv_price string;

declare 1t products TABLE like :ex tabout;

1t products.PRODUCTID[1] = 'HT-1000"';
1t products.PRICE[1] = "19.99';
1t products.PRODUCTID[2] = 'HT-1001"';
1t products.PRICE[2] = '29.99';
1t products.PRODUCTID[3] = 'HT-1002"';
1t products.PRICE[3] = "'39.99';

ex strout =
LIB:FORMAT TO TABLE ('{PRODUCTID}, {PRICE}',
:1t products);

FOR 1v_index IN 1..RECORD COUNT (:ex strout)
DO
(lv_productid, 1lv price) =
LIB:SPLIT(:ex strout.result[lv index], ','");
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ex tabout.PRODUCTID[1lv_ index]

lv_productid;
ex tabout.PRICE[lv_ index]

END FOR;

lv _price;

END

8. Use what you have learned
and Save the procedure, then
perform a Build on the
module.

Run Search View

Deploy

File Edit Build

= Workspace
7= «openSAPHANA [master]

s *.che
B +db

=] *.che

G ecfg

= +src

=] +data

Return to the Database
Explorer. navigate to the
split_format_strings
procedure and generate a call
statement, then click Run. The
Resultl tab should contain the
data as a comma-delimited
string.

SQL Console 5.5ql x

® Analyze v L ‘5, [£
{}:{ CALL "OPENSAPHANA_OPENSAPHANA_HDI_CONTATIHER_1"."split_format_strings"(EX_STROUT =» ?,EX_TABOUT => ?);
Resultl x Result2 x Messages x

Rows (3)

RESULT

1 HT-1000,19.99
2 HT-1001,29.99
3 HT-1002,39.99

10. Click on the Result2 tab. The
Result2 tab should contain the
same data as tabular data with
clearly defined columns.

H s L C
PRODUCTID PRICE
19.99
20.99
39.99

1 HT-1000
2 HT-1001
3 HT-1002

@
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Exercise 2.13.5: Anonymous Blocks

In this exercise, we will show you how you can invoke SQLScript logic without the need to create a
persistent logic container such as a procedure or function. Instead we will use so called anonymous
blocks which is a fast and easy-to-use way for playing around and modifying SQLScript logic.

Explanation

Screenshot

1. From the Database Explorer,
right-click on your container
and choose Open SQL
Console button.

w | Jcore_db
&7 Public Synon Connection Details
Show Statement Library

Analyze SQLScript Code

fifl cColumn View:
9 Cubes

i DataStores Remove Database
8 Functions Import Catalog Objects
o Graph Worksy
[§ Indexes Import Data

=i Libraries Open SQL Console (Admin)

(€ Procedures

Export Catalog Objects

Open MDX Console Ctrl+Alt+M
[ Remote Subs Refresh
& Sequences
2. To have an anonymous block
you need a “do begin ...end”. SQL Console 6.sgl x
® Analyze v 4 5, [4

1 Do( )

2 BEGIN

3

4 enp;|
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3. Copy the logic from the

procedure
get_po_header_data into the
body. Make sure to only copy
the code between the BEGIN
and END statements.

SQL Console 6.s5gl x

® 4 Analyze ~» L 5, [
1 po( )
2 BEGIN
3
4  PO_CREATE_CNT = SELECT COUNT(*®) AS CREATE_CNT, "HISTORY.CREATEDBY.EMPLOYEEID" AS EID
5 FROM "PO.Header”

WHERE PURCHASEORDERID IN (

7 SELECT PURCHASEORDERID FROM "PO.Ttem”

B WHERE "PRODUCT.PRODUCTID" IS NOT NULL)
GROUP BY "HISTORY.CREATEDBY.EMPLOYEEID";
18
11+ PO_CHANGE _CNT = SELECT COUNT(*) AS CHANGE CNT, "HISTORY.CHANGEDBY.EMPLOYEEID" AS EID
12 FROM "PO.Header"

13 WHERE PURCHASEORDERID IN (

14 SELECT PURCHASEORDERID FROM "PO,Item”
15 WHERE “PRODUCT.PRODUCTID" IS NOT NULL)

16 GROUP BY "HISTORY.CHANGEDBY.EMPLOYEEID";

17
18 4| EX_TOP_3_EMP_PO_COMBINED_CNT =
19 SELECT "get full name"("NAME.FIRST", "NAME.MIDDLE", "MNAME.LAST") as FULLMNAME,

a2 crent CREATE_CNT, chent.CHANGE CNT,
| 21 crent.CREATE CHT + chont.CHANGE CNT AS COMBINED_CNT
22 FROM "MD.Employees” as emp
23 LEFT OUTER JOIN :PO_CREATE_CNT AS crent
g 2 ON emp.EMPLOYEEID = crcnt.EID
25 LEFT OUTER JOIN :PO_CHANGE_CNT AS chent
B 2% ON emp.EMPLOYEEID = chent.EID
a 27 ORDER BY COMBINED CNT DESC LIMIT 3;
28
29 END;

. Copy the signature from the
procedure
get_po_header_data into the
signature part of the
anonymous block. Ensure the
parameter is assigned to a
query parameter placeholder
(?) as shown.

SQL Console 6.s5gl x get_po_header_data.hdbproce... x

. The complete code should
look very similar to this.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/anonymous.sql

® ) Analyze ~ L 5, [£
1+ DO (
2~ OUT EX_TOP_3_EMP_PO_COMBINED_CNT TABLE(
3 FULLNAME NVARCHAR(256),
4 CREATE_CNT INTEGER,
5 CHANGE_CNT INTEGER,
6 COMBINED_CNT INTEGER ) => 7| )
7 BEGIN
8
DO ( OUT EX TOP 3 EMP PO COMBINED CNT TABLE (
FULLNAME NVARCHAR (256),
CREATE CNT INTEGER,
CHANGE CNT INTEGER,
COMBINED CNT INTEGER ) => ?)
BEGIN
PO CREATE CNT = SELECT COUNT (*) AS
CREATE CNT, "HISTORY.CREATEDBY.EMPLOYEEID" AS
EID
FROM "PO.Header"
WHERE PURCHASEORDERID IN (
SELECT PURCHASEORDERID FROM "PO.Item"
WHERE "PRODUCT.PRODUCTID" IS NOT
NULL) GROUP BY

"HISTORY.CREATEDBY .EMPLOYEEID";

P07CHANGE7CNT = SELECT COUNT (*)

"HISTORY .CHANGEDBY .EMPLOYEEID"
FROM "PO.Header"

WHERE PURCHASEORDERID IN (

AS CHANGE CNT,
AS EID
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SELECT PURCHASEORDERID FROM "PO.Item"
WHERE "PRODUCT.PRODUCTID" IS NOT
NULL) GROUP BY
"HISTORY.CHANGEDBY.EMPLOYEEID";

EX TOP_3 EMP PO COMBINED CNT =
SELECT "get full name" ("NAME.FIRST",

"NAME .MIDDLE", "NAME.LAST") as FULLNAME,
crcnt.CREATE CNT, checnt.CHANGE CNT,
crcnt.CREATE CNT + chcnt.CHANGE CNT

AS COMBINED CNT

FROM "MD.Employees" as emp
LEFT OUTER JOIN :PO_CREATE CNT AS crcnt
ON emp.EMPLOYEEID = crcnt.EID
LEFT OUTER JOIN :PO CHANGE CNT AS chcnt
ON emp.EMPLOYEEID = chcnt.EID

ORDER BY COMBINED CNT DESC LIMIT 3;

END;

’

6. Click Run.

SQL Console 6.sgl x get_po_header_data.hdbproce... x

® ) Analyze ~ 1 5, [4
€j1vno(

2+ OUT EX_TOP_3_EMP_PO_COMBINED_CNT TABLE(

3 FULLNAME NVARCHAR(256),

a CREATE_CNT INTEGER,

5 CHANGE_CNT INTEGER,

6 COMBINED_CNT INTEGER ) => ? )

7  BEGIN

8

7. You will notice that the
SQLScript code is executed
and results are shown. Again,
there is no procedure or
function created here, just the
SQLScript being executed by
the engine.

Result x  Messages x

Rows (3) B s L1 C
FULLNAME CREATE_CNT CHANGE_CNT COMBINED_CNT
1 Fisher, Richard Andrew 45 40 as
2 Miller, Michaet 35 38
3 Lerch, Anna Marie 29 40 69
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Exercise 2.13.6: Table Manipulation

Exercise 2.13.6.1: Table Variable Operators

We can also use table variable operators to perform DML like operations on table variables without
having to invoke the SQL layer. In this exercise we will experiment with the INSERT, UPDATE, DELETE,
and SEARCH operators.

Explanation Screenshot

1. Use what you have learned *build_products.hdbprocedure %
and create another procedure

. 1~ PROCEDURE "build_products™ ( )}
called build_products. - :

2 LANGUAGE SQLSCRIPT
3 SQL SECURITY INVOKER
5 READS SQL DATA AS

6 BEGINM

7

8

9

1@ END

2. Define an output parameter as

shown here. *build_products.hdbprocedure %

1~ PROCEDURE "puild productz" (
out ex_preoducts table (PRODUCTID nvarchar(1@},

Note: If you do not wish to
type this code, you can
reference the solution web
page at

CATEGORY nvarchar(2@),
PRICE decimal({15,2) )} )

2

3

5 LANGUAGE SSUCSCRIFT
[ SQL SECURITY INVOKER
7

8

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/build_products.sql

READS 5QL DATA AS
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. Enter the following code as
shown. First we need to
declare an intermediate table
variable called It_products
which will hold the result set of
the SELECT statement. Next
enter a SELECT statement
from the MD.Products table
for all products. Then use the
INSERT operator to copy all
rows of It_products into the
output parameter called
ex_products. Finally, use the
INSERT operator to insert 3
new products into the output
table. Since you are
specifying the actual index, it
will insert your new rows at
that index and push all
existing rows down.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/build_products.sql

build_products.hdbprocedure %

1~ PROCEDURE "build_products™ (

2 out ex_products table (PRODUCTID nvarchar(l1@},
3 CATEGORY nvarchar(2@),
4 PRICE decimal{15,2) } )
5 LANGUAGE SQLSCRIPT

5 SQL SECURITY INVOKER

T

8 READS SQL DATA AS

9 BEGIN

10

11 declare 1lt_products table Hhs rex_products;

12

13 1t _products = select PRODUCTID, CATEGORY, PRICE from "MD.
14 :ex_products.INSERT(:1t_products);

15 zex_products. INSERT{ (' ProductA’ .
16 :e:-:_pl‘c::Jc‘ts.[NSERT(i'F"od.lc—_B'b 'Software', *
17 :e:(_pl‘c::.]c‘ts.[NSERT(['P’od.lc:['b 'Software', *

Products"”;

w

=)

'Software",

Iy 10

W ba
oo
w
[I=RY= =)

w
[T= T Y]

s

)y 3

8
19 END
L)

. The complete code should
look very similar to this.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/build_products.sql

PROCEDURE "build products" (
out ex products table
nvarchar (10),
CATEGORY nvarchar (20),
PRICE decimal (15,2) ) )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER
-—-DEFAULT SCHEMA <default schema name>
READS SQL DATA AS
BEGIN

(PRODUCTID

declare 1t products table like :ex products;

1t products = select PRODUCTID, CATEGORY,
PRICE from "MD.Products";

:ex products.INSERT (:1t products);

:ex products.INSERT (('ProductA', 'Software',
'1999.99"), 1);

:ex products.INSERT (('ProductB',
'2999.99"), 2);

:ex products.INSERT ( ('ProductC',
'3999.99"), 3);

'Software’,

'Software’,
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END

Use what you have learned
and Save your work, perform
a Build on the module. Then
return to the Database
Explorer and call the
procedure. Inthe Results tab,
you should see the product
data including the new
products that you have
inserted.

Result x  Messages x
Rows (109) B so i Cc ®
PRODUCTID CATEGORY PRICE

1 | Producta Software 1939.99

z | Producte Software 2939.93

3 | Producie Software 3999.99

4 HT-1000 Notebooks 956.00

5 HT-1001 Notebooks

6  HT-1002 Notebooks

7 HT-1003 Notebooks

8 HT-1007 Handhelds 9.00

9 HT-1010 Notebooks 1939.00

10 HT-1011 Notebooks 2299.00

1 HT-1020 Handhelds 128.00

12 HT-1021 Handhelds 143.00

1 umanes Hanrhaire 25 nn

. Return to the procedure and
further modify it. Enter a

*build_products.hdbprocedure  *

wof

B 1~ PROCEDURE "build El“chcts (
DECLARE statement as 2 out ex_products table (PRODUCTID nvarchar(1@},
shown. 3 CATEGORY nwarchar(2@}),
4 PRICE decimal{15,2) )} }
Note: If you do not wish to £ LANGUAGE SQLSCRIPT
type thlS COde yOU can 5 SQL SECURITY INVOKER
! . 7 --DEFAULT SCHEMA <default_schema_name
reference the solution web 5 READS SL DATA 4S
page at 9 BEGIN
1@
https://github.com/SAP/hana- | @ 11
XSa-opensap- | 12 declare lv_index int
hana7/blob/snippets_2.3.2/ex2 E
/bUI'd productsZ Sql 14 1t_products = select PRODUCTID, CATEGORY, PRICE from "MD.Products”;
- ’ 15 rex_products.INSERT(: 1t_products);
Next, below the INSERT =
Sta.tem.ents, enter a FOR IOOp 11 declare 1t_preducts table % rex_products;
which iterates over your output | 12 declare 1v_index int = o;
table and uses the UPDATE 3
d t the rice 14 1t_products = select PRODUCTID, CATEGORY, PRICE from "MD.Products";
Operator tO Up ate p 15 sex_products.INSERT(:1t_products);
column for each row. 6  :ex_products.INSERT(({'ProductA’, 'Software’, '1999.89'), 1};
17 :e;-(_pl*o:Jcts.INSERT(('F"odJc-_B'L 'Software', '2999.99'), 2);
. . 18 :e;-(_pl*o:Jcts.INSERT(('F"odJc-_C'L 'Software', '3999.99'), 3);
Note: I_f you do not wish to 1
type this code, you can 20 - FOR 1v_index IN 1..record count(:ex_products) DO
reference the solution web pil :ex_products, (PRICE) .UPDATE( (:ex_products.PRICE[1yv_index] * 1.25), 1v_index);
22 || END FOR;
page at E
24 END
s |

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/build_products2.sql
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8. The complete code should
look very similar to this.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/build_products2.sql

PROCEDURE "build products" (

out ex products table (PRODUCTID

nvarchar (10),
CATEGORY
nvarchar (20),
PRICE
decimal (15,2) ) )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER
--DEFAULT SCHEMA <default schema name>
READS SQL DATA AS
BEGIN

declare 1t products table like :ex products;
declare lv_index int = 0;

1t products = select PRODUCTID, CATEGORY,
PRICE from "MD.Products";

:ex _products.INSERT (:1t products);

:ex products.INSERT (('ProductA', 'Software',
'1999.99"), 1);

:ex products.INSERT (('ProductB', 'Software',
'2999.99"), 2);

:ex products.INSERT (('ProductC', 'Software',
'3999.99"), 3);

FOR 1v_index IN 1..record count (:ex products)

DO

:ex products. (PRICE) .UPDATE ( (:ex_products.PRIC

E[lv_index] * 1.25), 1lv_index);
END FOR;

END

9. Use what you have learned
and Save your work, perform
a Build on the module. Then
return to the Database
Explorer and call the
procedure. In the results tab,
you should see the product
data with the updated price.

Result x  Messages x

Rows (109) H sou

PRODUCTID CATEGORY PRICE

ProductC

1

2

3

4 | HT-1000
5  HT-1001
6  HT-1002
7 HT-1003
8 | HT-1007
9  HT-1010
10 |HT-1011
11 | HT1020

12 | HT-1021
[ERIT ST

10. Return to the procedure and
further modify it. Enter
DECLARE statements as
shown.

Note: If you do not wish to
type this code, you can

11 declare 1t_products table %iﬁs rex_products;
12 declare lv_index int = 8;

13 declare lv_del_index int array;

14 declare lv_array_index int = @;

1c
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reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/build_products3.sql

11. After the FOR loop which

performed the UPDATE, enter
another FOR loop which
checks the price for each row
and if it is less than 2500,
adds the index of that row to
an array. Finally add a
DELETE operator which uses
the array from the FOR loop to
delete the selected rows of the
table.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/build_products3.sql

[X]

1ex_products.DELETE( : 1v_del_index);

|

F
—

22~ FOR 1v_index IN 1..record count(:ex_preducts) DO
23 rex_products, { PRICE).UPDATE({ :ex_products. PRICE[1v irde:(l
24 END FOR;

25

26 - | FOR 1v_index IN 1..record count(:ex_preducts) DO
27 - IF :a:(_prc:Jc:s.m:l'-.- i"ldf.'):; 4= 258@.28 THEN
28 Iv_array_index = lv_array_index + 1;

29 1lv_del_index[lv_array_index] = lv_index;

3@ END IF;

31 END FOR;

. et

3

3

3

L

END

12.The completed code should

look very similar to the this.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/build_products3.sql

PROCEDURE "build products" (

out ex products table (PRODUCTID
nvarchar (10),
CATEGORY
nvarchar (20),
PRICE

decimal (15,2) ) )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER
-—-DEFAULT SCHEMA <default schema name>
READS SQL DATA AS
BEGIN

declare
declare
declare
declare

1t products table like :ex products;
lv_index int = 0;

lv_del index int array;

lv array index int = 0;

1t products = select PRODUCTID, CATEGORY,
PRICE from "MD.Products";
:ex products.INSERT (:1t products);
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:ex products.INSERT ( ('ProductA', 'Software',
'1999.99"), 1);

:ex _products.INSERT ( ('ProductB', 'Software',
'2999.99"), 2);
:ex_products.INSERT ( ('ProductC', 'Software',
'3999.99"), 3);

FOR 1lv_index IN 1..record count (:ex products)
DO

:ex_products. (PRICE) .UPDATE ( (:ex products.PRIC
E[lv_index] * 1.25), lv_index);
END FOR;

FOR 1lv_index IN 1..record count (:ex products)
DO
IF :ex products.PRICE[1lv_index] <= 2500.00
THEN
lv_array index = lv_array index + 1;
1v_del index[lv_array index] = 1lv_index;
END IF;
END FOR;

:ex products.DELETE (:1v_del index);

END
13. Use what you have learned el « e«
and Save your work, and B st C 8
perform a Build on the e
module. Then return to the 2 rediec s s
Database Explorer and call Gl -r-1z10 e
5 HT-1500 Workstation ensemble 6250.00
the procedure. 1] HT-1501 Workstation ensemble 18750.00
14. Return to the procedure and build_products.hdbprocedure ¥ SQL Console 1.sgl %

further modify it. Enter a new
output parameter called
ex_pc_productid as shown.

1~ PROCEDURE "build EPCdJcts" {
out ex_products table (PRODUCTID nvarchar(18),

CATEGORY nvarchar(28),
PRICE decimariic 2 ),

Note: If you do not wish to
type this code, you can
reference the solution web
page at

out ex_pc_productid nvarchar(18) )
LANGUAGESSQLCSCRIPT
SQL SECURITY IMNVOKER

o B VR B - R WUy )

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/build_products4.sql
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15. After the DELETE statement,

add the following two lines of
code. This code will search
the output table for the first
row that contains a
CATEGORY = ‘PC’ and
returns the productid as an
output parameter.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/build_products4.sql

27 = FOR 1lv_index IN 1..record_count(:ex_products) DO

28 - IF :ex_products.PRICE[lv_index] <= 258@.88 THEN
AARARARS T AANTIIANIASAL K B

29 lv_array_index = lv_array_index + 1;

38 lv_del_index[lv_array_index] = lv_index;

31 END IF;

32 END FOR;

33

34 rex_products.DELETE(:1v_del_index);
35
36 1y_index = rex_products.SEARCH("CATEGORY", 'PC', 1);
37 ex_pc_productid = :ex_products.PRODUCTID[1v_index];
38
39 END
a0 -

16. The completed code should

look very similar to the this.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/build_products4.sql

PROCEDURE "build products" (
out ex products table (PRODUCTID
nvarchar (10),
CATEGORY
nvarchar (20),
PRICE
decimal (15,2) ),
out ex pc productid nvarchar (10) )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER
-—-DEFAULT SCHEMA <default schema name>
READS SQL DATA AS
BEGIN

declare
declare
declare
declare

1t products table like :ex products;
lv_index int = 0;

lv_del index int array;

lv_array index int = 0;

1t products = select PRODUCTID, CATEGORY,
PRICE from "MD.Products";

:ex products.INSERT (:1t products);

:ex products.INSERT (('ProductA', 'Software',

'1999.99"), 1);
:ex products.INSERT (('ProductB', 'Software',
'2999.99"), 2);
:ex products.INSERT (('ProductC', 'Software',
'3999.99"), 3);

FOR 1lv_index IN 1..record count (:ex products)
DO

:ex products. (PRICE) .UPDATE ( (:ex products.PRIC
E[lv _index] * 1.25), 1lv_index);
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END FOR;

FOR 1lv_index IN 1..record count (:ex products)

DO
IF :ex products.PRICE[1lv_index] <= 2500.00
THEN
lv_array index = lv_array index + 1;
lv_del index[lv_array index] = 1lv_index;
END IF;
END FOR;

:ex products.DELETE (:1v_del index);

lv_index = :ex products.SEARCH ("CATEGORY",
'pPC', 1);

ex pc_productid =
:ex_products.PRODUCTID[1lv_index];

END

17. Use what you have learned
and Save your work, and
perform a Build on the Rows (1)
module. Then return to the EX_PC_PRODUCTID
Database Explorer and call 1 HT-1210
the procedure. Click on the
Result2 tab.

Resultl x Messages x
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Exercise 2.13.6.2: MAP_MERGE Operator

The MAP_MERGE operator is used to apply a mapper function on each row of an input table and union
all intermediate results into a single result table. The operator can be a replacement for sequential FOR-
loops and union patterns. In the following exercise, you will use the MAP_MERGE operator.

Explanation

Screenshot

1. Use what you have learned
and create another procedure
called get_po_by partnerid.

get_po_by_partnerid.hdbproce... *

B 1- PROCEDURE "g

t artnerid” ( in im_partnerid avarchar(l@),

po_by

2 out ex_poc table ( partnerid nvarchar(le),
Define the Signature of the 3 purchaseorderid nvarchar(18),
procedure as ShOWn here 4 productid nvarchar(2@),

' 5 currency nvarchar{5},
i i 3 grossamount decimal (15,2},

If you do not wish to type this 7 quantity decimal(13,3) ) )
code, you can reference the 8 LANEUAGESUTSCRIPT
Solutlon Web page at 9 SQL SECURITY INVOKER

18 READS 5QL DATA AS

11 BEGIN
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_by partnerid.sql

2. In the body of the procedure, e
insert the SELECT statement 134  ex_po = select header."PARTNER.PARTNERID" as partnerid,
as Shown 14 item. "HEADER.PURCHASECRDERID" as purchaseorderid,
' 15 item. "PRODUCT.PRODUCTID" as productid, item.currency,
16 item.grossamount, item.quantity
Note: If you do not wish to 17 from "PO.Header” as header inner join "PO.Item" as item
H 18 on header.PURCHASEORDERID = item."HEADER.PURCHASEORDERID"
ty?e thls C?hde’ yIOIi can b 19 where header."PARTNER.PARTNERID" = :im_partnerid;
rererence tne soluton we 28
21 TEND:

page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_by partnerid.sql

3. The completed code should
look very similar to this.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_by partnerid.sql

PROCEDURE "get po by partnerid" (

in

im partnerid nvarchar (10),

out ex po table (

partnerid nvarchar (10),

purchaseorderid nvarchar (10),

productid nvarchar (20),

currency nvarchar (5),

grossamount decimal (15,2),
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quantity decimal (13,3) ) )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER
READS SQL DATA AS
BEGIN

ex po = select header."PARTNER.PARTNERID" as
partnerid,
item."HEADER.PURCHASEORDERID"
as purchaseorderid,
item."PRODUCT.PRODUCTID" as
productid, item.currency,
item.grossamount,
item.quantity
from "PO.Header" as header
inner join "PO.Item" as item
on
header.PURCHASEORDERID =
item."HEADER.PURCHASEORDERID"

where
header."PARTNER.PARTNERID" = :im partnerid;
END;
4. Save your work. (&> File Edit Build Run
5. Use what you have learned get_po_grossamount_by_partn... X
and create another procedure 1~ PROCEDURE "gef 0o grossamount by gartoerig (
Ca”ed 2 out ex_po_by_partnerid table { partnerid nvarchar{l@},

purchasecrderid avarchar(18),

get_po_grossamount_by_pa
rtnerid. Define an out put
parameter called

ex_po_by partnerid with the
structure as shown here.

3

4 productid nvarchar{2@),

5 currency nvarchar(s),

[ grossamount decimal(15,2),
7 guantity decimal{13,3) )} )
8

9

@

LANGUAG
5QL SECURITY INVOKER

1 READS 5QL DATA A5

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_grossamount_by part
nerid.sql
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6.

Insert the following code into
the body of the procedure.
Here we declare 2 variables,
then do a select against the
business partners table to
retrieve all business partners.
Then loop through the
business partners table and
call the get_po_by partnerid
procedure for each partnerid.
Finally, we add the purchase
orders for each partner to the
output table parameter.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_grossamount_by_ part
nerid.sql

11 BEGIN

13 declare lv_rc int;

14 declare 1v_partnerid nvarchar(1@);

15

16 1t_bp = select partnerid from "MD.BusinessPartner”;
17

18- FOR 1v_rc in 1..record_count(:1t_bp)} DO

19 lv_partnerid = :l‘._sp.g\mﬂeri"g::lu rcl;

28 - CALL "get_po_by_partnerid"(

71 IM_PARTNERID =3 lv_partnerid,

22 EX_PO => 1t_po

23 B

ex_po_by_partnerid = select * from :1li_po

25 UMION ALL select # from :ex_po_by_partnerid;
26 END FOR;

27

28 END

The completed code should
look very similar to this.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_grossamount_by_part
nerid.sql

PROCEDURE "get po grossamount by partnerid"
out ex po by partnerid table

partnerid nvarchar (10),
purchaseorderid nvarchar (10),
productid nvarchar (20),
currency nvarchar (5),
grossamount decimal (15,2),

quantity decimal (13,3) ) )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER
READS SQL DATA AS
BEGIN

declare 1lv_rc int;
declare 1lv_partnerid nvarchar (10);

1t bp = select partnerid from
"MD.BusinessPartner";

FOR 1v_rc in 1l..record count(:1t bp)
lv_partnerid =
CALL "get po by partnerid"(

IM_PARTNERID => lv partnerid,

EX PO => 1t po
):

ex po by partnerid = select * from :1t po

DO

(

(

:1t bp.partnerid[:1v_rc];
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UNION ALL select *

from :ex po by partnerid;

END FOR;

END

8. Save your work and perform a
Build. Next go to the
Database Explorer and
generate a call statement for
the
get_po_grossamount_by_pa
rtnerid procedure. Then click
Run.

saL ql

D Analyze w4 =, [ i &
SJ1 CALL "oPENSAPANA_CPENSAPHANA_HDI_ CONTATMER_1"."get_pa_grossamount._by_partnerLd"(EX_Po_8Y_PARTHERID => 7)
Result x
Rows (1000) B sa | L C 3
PRODUCTID CURRENCY GROSSAMOUNT QUANTITY
1 HT-2002 EUR 1016.25 1,000
2 HT-1080 EUR 2.000
3 HT-1080 EUR 3,000
a 1 4a HT-2002 EUR 1.000
5 100000044 HT-2002 EUR 2.000
6 100000044 HT-1080 EUR 2000
7 100000044 HT-2002 EUR 2000
8 1 42 HT-1030 EUR 2,000
9 1 HT-1080 EUR 1000
10 1 HT-2002 EUR 2000
1n

HT-1090

EUR 2.000

The results will then be
shown, click the Messages
tab, and note the execution
time.

Result x

Statement

eXeCUTEd 1N 106 M. ey

"CALL "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"."get_po_grossamount_by_partner

id"(EX_PO_BY_PARTNERID ..."

10. You will now rewrite the
procedure to leverage the
MAP_MERGE function which
should improve the
performance. Since the
MAP_MERGE function only
supports Table Functions as
an input, we need to convert
the get_po_by partnerid
procedure to a table function.
Use what you have learned
and create a new function in
the functions folder called
get_po_by partnerid_tf.
This will be the Mapper
function. Adapt the signature
of the table function from the
get_address procedure.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_by partnerid_tf.sql

get_po_by_partnerid_tf.hdbfun... *

B 1- FUNCTI "get po_by partnerid tf" ( in im_partnerid nvarchar(10) )
2 returns table { partnerid nvarchar(18),
3 purchaseorderid nvarchar(l@),
4 productid nvarchar({2a),
5 currency nwvarchar(s),
[ grossamount decimal (15,2},
7 guantity decimal(13,3) )
8 UAGESOLSCRIPT
9 SQL SECURITY INVOKER AS
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11. Copy only the SELECT

statement from the

get_po_by partnerid
procedure and put RETURN in
front of it.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_by partnerid_tf.sql

18 BEGIN

o
R
4

return select header."PARTNER.PARTNERID" as partnerid,

13 item."HEADER.PURCHASEQORDERID" as purchaseorderid,

14 item."PRODUCT .PRODUCTID" as productid, item.currency,

15 item.grossamount, item.quantity

16 from "PO.Header" as header inner join "PD.Item" as item

17 on header.PURCHASEORDERID = item."HEADER.PURCHASECRDERID"

where header."PARTNER.PARTNERID" = :im_partnerid;

END;

12. The completed code should

look very similar to this.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_by partnerid_tf.sql

FUNCTION "get po by partnerid tf" ( in
im partnerid nvarchar (10) )
returns table ( partnerid
nvarchar (10),
purchaseorderid nvarchar (10),
productid nvarchar (20),
currency nvarchar (5),
grossamount decimal (15,2),
quantity decimal (13,3) )
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER AS

BEGIN

return select header."PARTNER.PARTNERID"
partnerid,

as

item."HEADER.PURCHASEORDERID"
purchaseorderid,

as

item."PRODUCT.PRODUCTID"
item.currency,
item.grossamount,

as productid,

item.quantity
from "PO.Header" as header
inner join "PO.Item" as item
on
header.PURCHASEORDERID =
item."HEADER.PURCHASEORDERID"
where

header."PARTNER.PARTNERID" = :im partnerid;

END;
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13. Save your work. /& File Edit Build Run
14. Return to the 11  BEGIN
get_po_grossamount_by pa | 12
rtnerid procedure_ Remove 13 1t_pp = select partnerid from "MD.BusinessPartner”;
the DECLARE statements and | **
the entire FOR loop, leaving = |
only the SELECT from the -~
MD.BusinessPartner table as
shown.
15.Next, enter the MAP_MERGE i; BEGIN
statement as shown. The . . e
MAP_MERGE function E 1ft_bp = select partnerid from "MD.BusinessPartner”;
accepts two parameters. The 15 ~f ex_po_by_partnerid = MAP_MERGE( :1t_bp,
first is the table which is being 16 "get_po_by_partnerid_tf"(:1t_bp.partnerid) };
iterated over. The second 7
parameter is the name of the i
function which will be
executed for each row in the
iteration. You will notice we
are simply passing the
PARTNERID column for each
row of LT_BP to the
get_po_by partner_id_tf
function.
Note: If you do not wish to
type this code, you can
reference the solution web
page at
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_grossamount_by_part
nerid2.sql
16.The completed code should PROCEDURE "get po grossamount by partnerid" (
look very similar to this. out ex po by partnerid table (
partnerid nvarchar (10),
Note: If you do not wish to purchaseorderid nvarchar (10),
type this code, you can productid nvarchar (20),
reference the solution web currency nvarchar (5),
page at grossamount decimal (15,2),
quantity decimal (13,3) ) )
https://github.com/SAP/hana- LANGUAGE SQLSCRIPT
Xsa-opensap- SQL SECURITY INVOKER
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hana7/blob/snippets_2.3.2/ex2

READS SQL DATA AS

/get_po_grossamount_by part | BEGIN
nerid2.sql
1t bp = select partnerid from
"MD.BusinessPartner";
ex po by partnerid = MAP MERGE( :1t bp,
"get po by partnerid tf" (:1t bp.partnerid) );
END
17. Save your work. SaL Console 1250l x
® Analyze » L =, [£
Bu | Id On your project CALL "OPENSAPHANA OPENSAPHAMA HDT_CONTAINER 1"."get_po_grossamount by partnerid”(EX_PO_BY PARTHERID => 7);
Result x  Messages, x!

Return to the Database
Explorer and once again
execute the procedure by
clicking Run. You might notice
that performance is better!

Statement 'CALL "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"."get_po_grossamount_by_partnerid”(EX_PO_BY_PARTNERID ..."

executed in 48 ms.
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Exercise 2.13.6.3: MAP_REDUCE Operator

In this exercise, we will take it a little further and see how we can use the MAP_REDUCE function to

further process the purchase order data.

Explanation Screenshot
1. Use what you have Iea_rne(_j get_po_avg by_partnerid_tf.hd... *
and create a new function in » -
X . Moet no ave hy narEnerdd EET
the functions folder called L=l ST It s
. 2 in im_partnerid nvarchar(18),
get_po_avg by partnerid_tf .. . .
- T o = - 3 in im_items table(purchaseorderid nvarchar(18},
. This function will be the ) o
“ »” . 4 productid nvarchar(2d),
Reducer” function. Enter the _ .
. . 5 currency nvarchar(s),
signature of the function as . erossamount decinal(15,2)
o =1 i 22}y
shown here. 3 guantity decimal(13,3)))
. g RETURNS table{ partnerid nverchar(1@),
Note: |'f you do not wish to g avgitemprice decimal(32,16),
type this COde: you' can 18 avgorderguantity decimal{32,15),
reference the solution web 11 currency nvarchar(s})
page at 12 o e
13 SQL SECURITY INVOKER AS
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_avg_by partnerid_tf.s
ql
2. Enter the body of the function 14  BEGIN
. . . 15
as Shown here' Thls IOg|C WI” 6 1t_guantities = select sum(guantity) sumguantity, currency
CaICUIate the average quantlty 17 from :im_items group by purchaseorderid, currency;
and average price for each PO 18
by pal’tnered. 19 1t_avgquantities = select a-\-'?(su'nqual?t%t}-::- avgquantity, currency
28 from :1t_quantities group by currency;
21
NOteZ If yOU dO not W|Sh to 22 1t_avgprice = select avg(grossamount/guantity) avgprice, currency
type th|S Code’ you can 23 from :im_items group by currency;
reference the solution web . _. _. tnerit mvesrice myeicemoric
25 return select :im_partnerid as partnerid, avgprice avgltemprice,
page at 26 avgquantity avgorderquantity, avgprice.currency
27 from :1t_asvgquantities as avgoty
httpS://github.Com/SAP/hana— 28 inner join :'_t_a'\-'g?l*ice as avgprice
Xsa-opensap— 29 - on avgprice.currency = avggty.currency;
. 30 5
hana7/blob/snippets_2.3.2/ex2
/get_po_avg_by partnerid_tf.s
gl
3. The completed code should FUNCTION "get po avg by partnerid tf" (
look very similar to this. in im partnerid nvarchar (10),
in im items table (purchaseorderid
Note: If you do not wish to nvarchar (10),
type this code, you can productid nvarchar (20),
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reference the solution web currency nvarchar (5),

page at grossamount decimal (15,2),

quantity decimal (13,3)))
https://github.com/SAP/hana- RETURNS table( partnerid nvarchar (10),
Xsa-opensap- avgitemprice
hana7/blob/snippets_2.3.2/ex2 | decimal (32,16),
/get_po_avg_by partnerid_tf.s avgorderquantity
ql decimal (32,16),

currency nvarchar (5))
LANGUAGE SQLSCRIPT
SQL SECURITY INVOKER AS
BEGIN

1t quantities = select sum(quantity)
sumguantity, currency
from :im items group by
purchaseorderid, currency;

1t avgquantities = select avg(sumquantity)
avgquantity, currency
from :1t quantities
group by currency;

1t avgprice = select
avg (grossamount/quantity) avgprice, currency
from :im items group by
currency;

return select :im partnerid as partnerid,
avgprice avgitemprice,

avgquantity avgorderquantity,
avgprice.currency

from :1t avgquantities
as avgqgty
inner join
:1t _avgprice as avgprice
on

avgprice.currency = avgqgty.currency;
END;

4. Save your work. {5 File Edit Build Run
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5. Use what you have learned get_po_avg by partnerid.hdbp... ¥

and create a new procedure in

1~ PROCEDURE "“gei po gug partoerid" (

the procedurets) folder Ca”e(? 2 out ex_po_avg_by_bp table( partnerid nvarchar(1a},
get_po_an_ y_partne” . 3 avgitemprice decimal{15,2),
Define the signature as shown 4 avgorderquantity decimal (15,2},
here. 5 currency nvarchar{s) ) )
6 LANGUAGE SQLSCRIPT
Note: If you do not wish to 5 oL VORER
type this code, you can ¢ READS SOL DATA A5
reference the solution web
page at
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_avg_by partnerid.sql
6. Enter the body of the e
procedure as Shown here- 11 1t_bp = select partnerid from "MD.BusinessPartner”;
Notice here we use the & )
MAP—REDUCE function and i' T %(;tii;neria tf"(:1t_bp.partnerid)
paSS tO |t the I|St Of business 15 T ;\'.‘\.9\59 by sgrtral*;d_as items,
partners a'ong W|th the 16 "get_po_svg_by_partnerid_tf"( items.partnerid, items) J;
. 17
mapper funCtlon 18 ex_po_avg_by_bp = select * from :ex_po_avg_by_bp order by partnerid;

get_po_by partnerid_tf and 19 o
the reducer function o
get_po_avg_ by partnerid_tf
. Finally we ensure the sort
order of the output table by
doing a SELECT ORDER BY.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/get_po_avg_by partnerid.sql

7. The completed code should PROCEDURE "get po_avg_by partnerid" (
look very similar to the out ex po avg by bp table( partnerid
following. nvarchar (10),
avgitemprice decimal (15,2),
Note: If you do not wish to avgorderquantity decimal (15,2),
type this code, you can currency nvarchar(5) ) )
reference the solution web LANGUAGE SQLSCRIPT
page at SQL SECURITY INVOKER

READS SQL DATA AS
https://github.com/SAP/hana- | BEGIN

Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2 1t_bp = select partnerid from
/get_po_avg_by_partnerldSql "MD.BusinessPartner" ;
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ex po_avg by bp = MAP REDUCE (:1t bp,

"get po by partnerid tf" (:1t bp.partnerid)
group by
partnerid as items,

"get po avg by partnerid tf"( items.partnerid,
items) );

ex po_avg by bp = select * from
:ex po_avg by bp order by partnerid;
END

8. Save your work and perform a
Build.

Return to the Database
Explorer and generate a call
statement for the procedure
get_po_avg_by_ partnerid
and click Run.

L Console 13.5q
® analyze ~ L 5, [£ i it & B
CALL "OPENSAPHANA_OPENSAPHANA_HDI_CONTATNER 1", “get_po_avg_by_partnerid" (EX_PO_AWG_BY_89 => 7)

Result x

Rows (38) B osaa 4 C B
PARTNERID AVGITEMPRICE AVGORDERQUANTITY CURRENCY
1 6B4.48 380 EUR
2 574.56 371 usD
3 834.13 360 EUR
a a1352 366 usp
s 68465 a7 EUR
L] 168521 4.30 JPY
7 5689.94 5.16 MXN
8 47887 4.00 ARS
9 420.70 37 EUR
10 705.43 3.80 GBP
1 100000013 64389 4.30 EUR
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Exercise 2.13.7: Debugging SQLScript
Exercise 2.13.7.1: Debugging a Procedure

In this exercise, you will learn to use the SQLScript debugger, set breakpoints, and evaluate intermediate

result sets.
Explanation Screenshot
1. In the Database Explorer, Search Procedures Q

choose the Procedures folder,
and right-click on the
get_po_header_data
procedure and choose Open
for Debugging.

B build_products
l;_,§ get_master_data
& get_po_avg by partnerid

get_po_by_partnerid

t_po_grossamount_by_partnerid

(5 split_format_strings Open

Where-Used Browser

—~ « e

Ef get_po_header_data
Open for Debugging

A dialog will appear. Make
sure that SQL console
connections is marked and
click OK.

Debugger Attach Options

Database: core_db
Debug session timeout (minutes): 30
v| Break on exception

Debug the following connections:

i(®) SQL console connectionst

Connections with the following debug token:

Connections with the following HANA connection IDs (comma-separated):

Connections with the following attributes:
*HANA database user name:

Anplication user name:
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3. Insert a breakpoint on line 13
simply by clicking on the line
number.

get_po_header_data X

- CREATE PROCEDURE "get_po_header_data" (
OUT EX_TOP_3_EMP_PO_COMBIMED_CNT TABLE(
FULLNAME NVARCHAR(256),

BEGIN

CREATE_CNT INTEGER,
CHANGE_CNT INTEGER,

COMBINED_CNT INTEGER ) )
LANGUAGE SQLSCRIPT

SQL SECURITY INVOKER
--DEFAULT SCHEMA <default_schema_name>

READS SQL DATA AS

FROM "PO.Header"
WHERE PURCHASEORDERID IN (
SELECT PURCHASEORDERID FROM "PO.Item"
WHERE "PRODUCT.PRODUCTID" IS NOT MNULL)
"HISTORY .CREATEDBY.EMPLOYEEID";

GROUP

BY

PO_CREATE_ﬁNT = SELECT COUNT(*) AS CREATE_CNT, "HISTORY.CREATE

4. Execute the procedure. You
will notice that execution has
stopped at your breakpoint.

You can see all of the
variables and parameters for
this procedure. You might
notice that this debug pane is
currently not showing the
intermediate table variables at
this point.

READS SQU DATA AS

<) PO_CREATE_CNT = SELECT COUNT(*)
PR

¥ EMPLOVEEID" A5 EID

JLLNARE,

Active Session
care_db v s & @

call s

B @&

- Qutput

EX_TOP_3_EMP_PO_COMBINED_CNT : tablef0]

b System

Consols

Stopped at breakpeint

Breakpeints T @

Jget_po_header_data debugview-pro... PO_CRE

a

5. Click the Step Over button.

Debugger
CB ki

Active Session

2

L1+

Q

2

B
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6. You will notice that execution
has continued to the next
statement.

In the debugger pane, a new
local variable has been added
under the Local section.

This is because it is not
defined explicitly and will be
implicitly declared at runtime
during first usage.

Debugger

=

Active Session

core_db e & {§5 @

Call Stack(s)

{c} 206786
get_po_header_data : get_po_header_data.debugview-proced

Variables Expressions

R &
¥ Local :
PO_CREATE_CNT : table[33]
¥ Qutput :
* EX_TOP_3_EMP_PO_COMBINED_CNT : table[0]

P System :
Console &L
Paused.

7. To see the data for this

intermediate table variable,
select it and click Display
Content.

Variables Expressions

@

PO_CREATE_CNT : table[33]
> Qutput :
= EX_TOP_3_EMP_PO_COMBINED_CNT : table[0]

b System :
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8. A new window is then opened
showing the data in the table.
Review the data and close the
window by clicking the Close
button.

Contents of 'PO_CREATE_CNT*

CREATE_CNT
1 30
2 31
3 26
4 32
5 16

EID

20

18

26

15

9. Click the Expressions tab,
and click the Plus button.

Variables Expressions

10. Make sure that module type is
SQLScript and enter the
SELECT statement as shown.
Finally click Add.

Add Watch Expression

Module type /

SQLScript

Expression text

select * from po_create_cnt where CREATE_CNT < 3@

Cancel

select * from po create cnt
where CREATE CNT < 30

11. Make sure the expression is
selected, and click the
Display Content button.

Variables ~ Expressions

~ & SQLScript

select * from po_create_cnt where CREATE_CNT < 30 : table[15]

+/

-

o
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12.Review the results and click
Close.

Contents of 'select * from po_create_cnt where CREATE_CNT < 30°

[y

13.0nce again click the Step
Over button. Notice the next
intermediate table variables is
also added. You can review
the data in this table as well.

CREATE_CNT EID
1 26 26 I
2 16 1
3 26 5
4 29 9
5 25 8
Close
Debugger
Q
@ - & 13
L ] ] [ ] ‘&\
Active{)ession .
core_db hd & S§} {é}

Call Stack(s)
{c} 206786

get po_header_data : get po_header_data.debugview-proced

Variables Expressions
R @&

¥ Local :

PO_CHANGE_CNT : table[33]

* PO_CREATE_CNT : table[33]

¥ Qutput :
* EX_TOP_3_EMP_PO_COMBINED_CNT : table[0]

[N PP

Console

Paused.
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14. Continue to step through the
code and when execution
stops at the END statement of
the procedure, display the
contents of the output
parameter the same way you
did for the intermediate table
variables.

Finally, close the window by
clicking Close.

Variables  Expressions

» Local
> Qutput:

EX_TOP_3_EMP_PO_COMBINED_CNT : table[3]
¥ System :

Contents of 'EX_TOP_3_EMP_PO_COMBINED_CNT"

FULLNAME CREATE_CNT CHANGE_CNT COMBINED_CNT
1 Fisher, Richard Anc 45 40 85
2 Miller, Michael 35 38 73
3 Jones, Catherine 40 29 69
15. Click the Resume button.
Debugger
[] n n
16 ExeCUtion Of the procedure iS get_po_header_data x SQL Console 1.sql x
now Completed' ® ) Analyze ~ L 5, & Connected to: core_db S @

Return to the SQL tab and
check the results.

1 CALL "OPENSAPHANA_OPENSAPHANA HDL CONTAINER 1"."get po_header data"(EX_TOP_3_EMP_PO_COMBINED CNT => ?]

Result x Messages x
Rows (3)
FULLNAME CREATE_CNT CHANGE_CNT
1 Fisher, Richard Andrew 45 40
2 Miller, Michael 35 38
3 Jones, Catherine 40 29

s L C 9
COMBINED_CNT
85

73

69
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Exercise 2.13.7.2: Breaking on Error

In this section, we will learn how to analyze functional issues using the SQL Debugger. We will use the

“break on error” feature of the debugger to directly stop at the position where the error was thrown and do

some further analysis from there.

Explanation

Screenshot

1. Before we continue to learn
about debugging SQLScript,
we need to import some code
for the next exercises.

Download the zip file from the
following URL to your desktop.

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/DebugPerfTestObjects.zip

2. Right-click on the src folder
and choose Import->File or
Project.

BE= Workspace
7= +openSAPHANA

a
T g
o ]
=
0]

.
o
aga

src
« conditionalBu
+data-model.c(
simport.cds
*package.json
+PurchaseOrde
+node_modules
esrv

cuser_db

G oo -

web

m

=l e.cds_gen.log

Run

Build

Modeling

Open HDI Container
Git

New

>

>

Export
Archive

Convert
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3. Choose the
DebugPerfTestObjects.zip file
from the desktop.

Make sure that the Extract
Archive checkbox is checked
and remove the
DebugPerfTestObjects
section in the Import To field.
Then click OK.

Import

*File DebugPerfTestObjects.zip

* |mport to JopenSAPHANA/db/src

v| Extract Archive

Browse... |

Select Folder

OK | | Cancel

4. Click Import to accept the
warning message.

Import Confirmation

There is already a folder with this name in the target location. Existing

files will be overwritten and additional files will be added.

_mport | | Cancel
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5. You will notice new functions BS +src

and a few new procedures in 5 -data
your project. 5 »defaults
= +functions

« get_full_name.hdbfunction

s get_po_avg_by_partnerid_tf.hdbfune

«get_po_by_partnerid_tf.hdbfunction

= get_po_counts.hdbfunction

+get_value.hdbfunction

+long_running_function.hdbfunction
=] +SALESORDER_RANKING_AND_DIS!
=] +wait.hdbfunction

sgen

slibraries

*loads

o S

*models
E= +procedures
[El +analyze_error.hdbprocedure

= build_products.hdbprocedure

+ calculate_cumulative_sum_of_delive

+calculate_products.hdbprocedure

+debug_test.hdbprocedure

= get_master_data.hdbprocedure

= get_po_avg_by_partnerid.hdbproce¢

= get_po_by_partnerid.hdbprocedure

w

= get_po_grossamount_by_partnerid.b

w

= get_po_header_data.hdbprocedure

w

+get_products_cumulative.hdbproced

w

+log_proc.hdbprocedure

w

+long_running_proc.hdbprocedure

+performance_proc.hdbprocedure

+run_parallel.hdbprocedure

« split_format_strings.hdbprocedure

= eroles
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6. Build your db module.

File Edit Build Run Deploy Search View

Build Selected Files

= Workspace
= +openSAPHANA [master]
7 e.che
B +db
r] *.che
07 ecfg
] tsrc
El «conditionalBuild.js
El «data-model.cds

[zl eimport.cds

7. Switch to the Database
Explorer and right-click on the
procedure called
analyze_error and choose
Open for Debugging.

= Libraries

& Procedures _
o Remote Subscriptions

& Sequences

B Synonyms

FH Tables

] Table Types

Tasks

Sa%r-h Procedures Q,

(E a Ze_error
& i Open for Debugging

8 build_products Open
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8. If you get the following dialog,
make sure that Break on
exception is checked, and
click OK.

Debugger Attach Options

Database: core_db
Debug session timeout (minutes): 30
v| Break on exception

Debug the following connections:

i(®) SQL console connectionsi

Connections with the following debug token:
Choose a Debug Token
Connections with the following HANA connection IDs (comma-separated)
Choose Connection(s)
Connections with the following attributes:
*HANA database user name:

Application user name:

9. Right-click on analyze_error
procedure and choose
Generate Call Statement.

Search Procedures Q

£ analyze error

£ build_products Open for Debugging

N Open
£ calculate_cumulativi
Delete

£E calculate_products Where-Used Browser

£ debug_test Create Shortcut

£ getPOltemsSQL
Generate CALL Statement with Ul

€€ get_master_data Analyze SQLScript Code
(£ get_po_avg by par Export Catalog Objects

=i - ' . s

Generate CALL Statement R‘

10. Click Run.

analyze_error x

® Analyze ~ L 5, 4

P
1@ALL "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"."analyze_error”(OUTTAB => ?);

SQL Console 2.5ql x

Connected to: core_db
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11. You will get an error

message. Click OK. You will SQL Script Debugger

notice that execution has

stopped in the get_value 9: An exception occurred in line 9 for connection with ID 206922 in
procedure- There is also a debugging session hanapm.local.com:30003:206770 - Details: division

message in the debug console
saying that execution has
stopped due to an exception

by zero undefined: divisor expression is the right-hand side

analyz

core_db v 8 8
call stack(s)

* {5 206822

I » input
» Ouput

12. Check the call stack to see Call Stack(s)
from where the input for the
scalar UDF is coming from. igy 205138
Click on the debug_test * get_value : get_value.debugview-funcijg™

procedure. debug test : debug test.debugview-procedure:20

" analyze_error . :-ma.'J-ze_erfo".cebug'\.-'ie'-:.-'-D"Dc edur
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13. Another tab opens for the
debug_test procedure.

SQL Conscle 9.sgl * get_value X debug_test

1~ CREATE PROCEDURE "debug_test"(IN inputtab TABLE( ITEMS Integer ),
2 OUT outtab TABLE(i INT, num DOUBLE) )
LANGUAGE SQLSCRIPT
4 SQL SECURITY INVOKER
> READS 5QL DATA AS
BEGIN

18 DECLARE tempTable TABLE ( i int, num DOUBLE);
11 DECLARE i INTEGER = @}

13 BEGIN
14 DECLARE EXIT HANDLER FOR SQLEXCEPTION
15 BEGIN
: RESIGNAL SET MESSAGE_TEXT = 'ERROR in *||::CURRENT_OBIECT_SCH
.||t :CURRENT_DBIECT_MAME||':*]|::S0L_ERROF

END;
for i in 1..record_count{:inputtab) do

3 tempTable .NUM[:i] = "get_wvalue"(:inputtab.items[:i]);
21 tempTable.I[:1] = :1;

22 end for}

23 END;

25 outtab = SELECT I, NUM FROM :tempTable;
26 END
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14.To see the values of the
variable and intermediate
results of the ® = ¢ ¢
procedure debug_test, click " " .
the Step Over button so that
the debugger window will be

Debugger

Active Session

updated. Now you can do core db vig oS o
some further investigation. =
Continue to the next exercise. Call Stack(s)

~ {5} 206922

debug_test : debug_test.debugview-procedure:14

* analyze_error : analyze_error.debugview-procedure:11

Variables Expressions

R @&
* Input :
INPUTTAB : table[2000] A
¥ Local :
11
- TEMPTABLE : table[0]
Console &L

Paused.
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Exercise 2.13.7.3: Save Table Feature

In this section, we will take a look at how we can store an intermediate result set to the database.

Explanation Screenshot

1. Continuing in our debug _
session. analyze_ermor = S0QL Console 3.sgl = get_value x= debug_test =

= CREATE PROCEDURE "debug_test"(IN inputtab TABLE( ITEMS Integer ),

There are use cases where QUT outtab TABL INT, num DOUBLE) )
you do not want to run the LANGUAGE SQLSCRIPT

whole application over and SQL SECURTTY THVOKER
over again. In our scenario we
only want to call

the debug_test procedure
instead of the complete
application stack above. But to
do so we need the input data
for the procedure. For scalar
variables this is not a problem,
but for tabular input it is, as it
is usually derived from some
previous calculation.

Thankfully, we can save the
intermediate result set to the
database the Save Table
feature of the debugger.
Continue to the next step.

2. Select the INPUTTAB in the
debugger pane and choose
Save To Table. R

Variables Expressions

Save to Table

INPUTTARB : table[2000]

P Local :
¥ Qutput
b System

3. Enter the name of the table as . ,

mylnputTable and click Save. Sova bl LE e e
Variable: INPUTTAB
Table Name: mylnputTable|
Save Cancel
<]
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4. Click Resume to finish

debugging the procedure
accepting any errors that my
pop up. You will have to click
Resume several times and
accept any pop messages.

Debugger

® | ¢ ¢

Active Session

5. Right-click on the debug_test
procedure and choose Search Procedures Q
Generate Call Statement. -

(£ analyze error

£ build_products

(£ calculate_cumulative_sum_of deliver:

(£ calculate_products

(£ debug_test Open for Debugging

_ Open

£ getPOltemsSQL P

& get_master_data Where-Used Browser

(£ get_po_avg by par  Create Shortcut

C§ get_po_by_partneri Generate CALL Statement k
Generate CALL Statement with Ul

=R . - ]

6. Insert the myInPUtTable as the analyze_error x SQL Console 5.5ql x SQL Console 4.sql x et
value for the INPUTTAB yee =4 =4 8
parameter in the CALL % Analyze v b S Cor
statement. Click Run. = CALL "OPENSAPHANA OPENSAPHANA HDI CONTAINER 1"."debug test"(

3 QUTTAB => ?
4 )3
5
7. Once again, the debugger

breaks on the error, but this
time we were able to execute
the debug_test procedure
directly with the data saved in
the mylnputTable table.
Select debug_test in the
callstack and click Step Over
and view the inputtab
parameter.

2 @

INPUTTAB : tabie[2000}

» Local

179



8. Click Resume to finish the
debug session. Accept any Debugger

errors that may pop up as > = & &
. . [ ] L ] L ]

well. You will need to click =

Resume several times. Active Session
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Exercise 2.13.8: Performance Analysis

Exercise 2.13.8.1: Analyze Long Running Procedures

In this exercise, we will learn how to analyze a procedure that is still running. For this, we will use the
monitoring view M_ACTIVE_PROCEDURES to identify the expensive statement within the procedures.

Explanation

Screenshot

1. Return to the SQL Console
and enter the following CALL
statement into the SQL
Console.

Note: If you do not wish to
type this code, you can
reference the solution web
page at

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/longRunning.sql

CALL "long running proc"( D => 100,
IM PRODUCT FILTER STRING => 'CATEGORY =
'"Notebooks''', Tl => 2?2, T2 => 2?2 );

2. Click Run.

You will notice that the
procedure execution takes
some time. But why does the
procedure take so long? To
get a better understanding of
what the procedure is doing
we use

the M_ACTIVE_PROCEDUR
ES monitoring view.

SQL Console 6.sqgl x

® Analyze ~ L = 4

@17 CALL "long_running_proc"(
2 D => 100,
IM _PRODUCT_FILTER_STRING => 'CATEGORY = ''Notebooks''',
T1 => ?,
T2 => ? );

uoR W

3. Open another SQL Console
tab and enter the following
SELECT statement. Click
Run.

Note: The complete code can
be found at the following URL.

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/m_active.sql

select * from M ACTIVE PROCEDURES

where procedure name = 'long running proc' ;
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4. The result contains all SQL [ETpp—

statements of the procedure e P e e e
that were fully executed : ot :
(COMPLETED), as well as z S — :
SQL statements that are
currently being executed ;‘ ;

(EXECUTING). Note

that there are two statements
that keep running even

after quite some time has
passed.
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Exercise 2.13.8.2: Overall Performance Analysis

Besides using M_ACTIVE_PROCEDURES to get to know the current status of a running procedures you can
also use M_ACTIVE_PROCEDURES to get an overall performance overview for a procedure.

Explanation

Screenshot

1. Return to the SQL Console for
your container and clear it out.

SQL Console 6.sgl x

® Analyze v 1 5

r |

1

SQL Console 7.sgl x

2. Enter the following CALL and
SELECT statement into the
SQL Console.

Note: The complete code can
be found at the following URL.

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex2
/performance_proc.sql

do ()
Begin

CALL "performance proc" (
IM PRODUCT_ FILTER STRING =>
''"Notebooks''', Tl => 2?2, T2 => 2

select * from M ACTIVE PROCEDURES
where procedure connection id

current connection;

end;

' CATEGORY

3. Click Run.

SQL Console 6.sgl x SQL Console 7.sgl x
% Analyze ~ L 5 £
do ()
Begin
*  CALL "performance_proc" (

- select * from M_ACTIVE_PROCEDURES

2
3
4
5
6
7
8 where procedure_connection_id = current_connection;
9

=

@ end;

IM_PRODUCT_FILTER_STRING => 'CATEGORY = ''Notebooks''', T1 =»> ?, T2 =» ? );

4. Let’s take a deeper look at the
result
of M_ACTIVE_PROCEDURE
S. You get information about
the statement parameters
used for a SQL statement.
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5. You get detailed information
about the compile time and
execution time of each SQL
statement (microseconds)

Result x

Rowss (16)

JEPTH

Messages x

STATEMENT_COMPILE_TIME.
238

4372

5197

3826

67385

67385

375

196

151

3093
3145
3209
2884
3857
9745

STATEMENT_EXECUTION_TIME
5121094
&9

608
6070
5010865
5010700
1580
137

170

235

984

757

150

1z
1910
417

STATEMENT_START_TIME
2018-09-14 13:24:32 685912000
2018-09-14 13:24:32 686902000
2018-09-14 13:24:32 691895000
2018-09-14 13:24:32 698876000
2018-09-14 13:24:32.711097000
2018-09-14 13:24:32.711097000
2018-09-14 13:24:32.788699000
2018-09-14 13:24:32,791727000
2018-09-14 13:24:32,793109000
2018-09-14 13:24:32.794817000
2018-09-14 13:24:37.779313000
2018-09-14 13:24:37.779507000
2018-09-14 13:24:37.784963000
2018-09-14 13:24:37.785105000
201B-09-14 13:24:37.790493000
201B-09-14 13:24:37.797708000

STATEMENT_END_TIME

NULL

2018-09-14 13:24:32.691395000
2018-09-14 13:24:32.697930000
2018-09-14 13:24:32.708809000
2018-09-14 13:24:37.789386000
2018-09-14 13:24:37.789221000
2018-09-14 13:24:32.790687000
2018-09-14 13:24:32,792083000
2018-09-14 13:24:32,793450000
2018-09-14 13:24:32.798183000
2018-09-14 13:24:37.783434000
2018-09-14 13:24:37.783434000
2018-09-14 13:24:37.788342000
2018-09-14 13:24:37.788342000
2018-09-14 13:24:37.796292000
NULL
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Exercise 2.13.8.3: Using SAP HANA Query Analysis Tool

Besides M_ACTIVE_PROCEDURES you can also use the SQL Analyzer Tool. Among other things, the it can
provide information on the execution plan of each SQL statement or display a timeline showing the parallel
execution of statements.

Explanation Screenshot

1. Clear out the SQL Console tab

again. SQL Console 6.sql x | SQL Console 7.sql x
® ) Analyze v L =5 [4
1
2. Enter the following CALL CALL "performance proc" (

statement into the console. IM _PRODUCT FILTER STRING => 'CATEGORY =

Note: The complete code can | ' 'Notebooks''",
be found at the following URL. Tl => 2,
T2 => 2

https://github.com/SAP/hana-
xsa-opensap- )7
hana7/blob/snippets_2.3.2/ex2
/performance_proc2.sql

3. Select the entire CALL SQL Console 6.5ql x SQL Console 7.sql x
statement.
® |, Analyze ~ b = £
@1- CALL "performance_proc” (

2 IM PRODUCT_FILTER_STRING => 'CATEGORY = '’Notebooks''',
3 T = 3,
4 T2 => ?
5 )
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4. Click the Analyze/arrow next SQL Console 6.5ql x = SQL Console 7.sql x
to the Cancel button and ® o Lo
choose Analyze SQL. ) nalyze v L 5

1~ CALL “per N ETe B
2 IM_PRODU

T1 =>
T2 => Explain Plan Ctrl+Shift+Z

Analyze SQL and Save Plan

oW

)s

5. You will be presented with the | -=
following screen. "

Dominant Operators Statistics

Mot Available

6. Click on the Statement
Statistics tab, and expand the
CALL statement.

7. Click on the More button to Operators ~ Statement Statistics  Timeline  Tablesin Use  Table Accesses
see more details about each
statement. Statement Statistics
sQL Execution C... Total Executi...
v CALL "performance_proc" ...More 1 5056.298
D SELECT TOP 0 CAST(NULL ...More 1 0.297
SELECT count(*) FROM "MD...More 1 0.2

INSERT INTO "log.info" More
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8. Click on the Plan Graph tab
and you can view the planin a
graphical view. Expand each
node to dive deeper into the
execution path. You can use
the zoom in/out button to
adjust your view as well.

9. Besides the plans, SQL e
Analyzer also provides a o
timeline that can give you
information about the parallel
execution of several
statements.

Click on the Timeline tab, and
expand the CALL statement.
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Exercise 2.13.8.4: SQLScript Analyzer

In this exercise, we will learn how to use the SQLScript Code Analyzer tool to scan our code for possible
problems.

Explanation Screenshot

1. From the Database Explorer, v [ Jcore_db
right-click on the procedures
folder and choose Analyze
SQLScript Code.

5 Public Synonyms
i Column Views

7 Cubes

= DataStores

4 Functions

=# Graph Workspaces
[Z§ Indexes

) JSON Collections
= Libraries

(8 Procedures

[ Remote Subscri
" Sequences

Show Procedures

Analyze SQLScript Code <

57 Synonyms Import Catalog Objects

E Table Types Export Catalog Objects

1 Tables Open SQL Console Ctrl+Alt+C
Tasks Open MDX Console Ctrl+Alt+M
b Triggers Refresh

= A imaae

2. The results of the SQLScript SOLScript Code Analysis

Code Analyzer will be shown SQLScript Code Analysis Results
on the rlght Analyzed all procedures in schema DAT374_1 for security and consistency issues.
Database: DAT374-pwv1nuBrowdxymjl-d. Objects Analyzed: 16
Schema: DAT374_1 Issues Found: 6
- o~ Include Objects without Issues Type to filter QX
Object Name Issue Description Rule Category = Rule Name Code Snippet Stat  End

v get_master...

Variable declared at position: line 12 co...  CONSISTENCY | USE_OF_UNAS...  ex_emp_exists=... 375 426

Variable declared at position: line 12 co... = CONSISTENCY | USE_OF_UNAS... = MData:"employe... 392 425
v performan...

Parameter IM_PRODUCT_FILTER_STR... ~SECURITY UNCHECKED_S... = EXECUTE IMME... | 536 678
~ long_runni..

Parameter IM_PRODUCT_FILTER_STR... ~SECURITY UNCHECKED_S... EXECUTE IMME... = 574 716
v calculate_....

Variable TMP_CUMULATED has noinfl... = CONSISTENCY | UNNECESSARY... tmp_cumulated .. 588 619

Assigned value of variable TMP_CUMU CONSISTENCY UNUSED_VARIA. tmp_cumulated 588 619
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3. Double click on any issue.

Variable declared at position: line 12 co...
~ performan

Parameter IM_PRODUCT_FILTER_STR...
v long_runni...

Parameter IM_PRODUCT_FILTER_STR..
v calculate_.

Variable TMP_CUMULATED has no infl...

Assigned value of variable TMP_CUMU...

CONSISTENCY USE_OF_UNAS.

SECURIT‘/UNCHECKED,S...

SECURITY UNCHECKED_S...

CONSISTENCY UNNECESSARY...

CONSISTENCY  UNUSED_VARIA...

MData:"employe...

EXECUTE IMME...

EXECUTE IMME...

tmp_cumulated

tmp_cumulated ...

392

536

574

588

588

678

716

619

4. You will notice that the
analyzer will navigate to the
procedure and flag the line
with the issue.

SQLScript Code Analysis * long_running_proc %

Procedure Name

long_running_proc

Parameter CREATE Statement

Schema:

DAT374_1

-~ CREATE PROCEDURE "long_running_proc” { IN d INT,

LANGUAGE SQLSCRIPT
SOL SECURITY INVOKER
AS

BEGIN
DECLARE i int = @;

IMN im_product_filter_string varchar ({5088
OUT t1 TABLE (COL INT ),
OUT t2 TABLE (COL INT })

DECLARE tmp table ( & nvarchar(28));
tmp.A[1] = “dummy '|]:di;

- if length{:im_product_filter_string) = @ then

EXECUTE IMMEDIATE 'SELECT count(*) FROM "MD.Products" where CA

else

%] b{ECUTE IMMEDIATE 'SELECT count(*) FROM "MD.Products" where CA

|| :im product filter string ;

end if;

CALL "log_proc” (::CURRENT_OBIECT_NAME,

: tCURRENT_OBIECT_SCHEMA) ;
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5. To fix this issue you can use B= Workspace

one of the SQL Injection
i i SAPHANA [master
Prevention Functions., e.g. = +open [master]

ESCAPE_DOUBLE_QUOTE 3 "-che

S B +db

Therefore switch to the SAP o -.che

Web IDE for SAP HANA and = +cfg

open the fil_e B +src

long_running_proc.hdbproc

edure & +data
ol +defaults
Ca +functions
= +gen
C°f +libraries
= +loads
a1 +models

= +procedures

=l +analyze error.hdbprocedure

m

+build_products.hdbprocedure

+calculate_cumulative_sum_of delivered product:

+calculate_products.hdbprocedure

+debug_test.hdbprocedure

+get_master_data.hdbprocedure

+get po _avg_by partnerid.hdbprocedure

+get po grossamount by partnerid.hdbprocedure

m

+get po header_ data.hdbprocedure

m

+get_po_y partnerid.hdbprocedure

|

+get_products_cumulative.hdbprocedure

m

+log_proc.hdbprocedure

+long_running_proc.hdbprocedure

+performance_proc.hdbprocedure

+run_parallel.hdbprocedure

+split_format_strings.hdbprocedure

1 +rnlas

6. Change the dynamic SQL 9 DECLARE i int = @;
statement by add|ng the SQL 18 DECLARE tmp table { A nvarchar(28));
. . . 11 tmp.A[1] = ‘dummy *|]:i;

|njeCt|0n Prevention 12 - if length(:im_product_filter_string) = @ then

ESCAPE_DOUBLE_QUOTE 13 EXECUTE IMMEDIATE 'SELECT count(*} FROM "MD.Products” where CATEGORY

S 14 else
15 ~ EXEC ! C +1 o] ~yhere CATEGORY
16 u ezcape_double_guotes(:im_product_filter_string) ;
17 end if;

18
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7. Save the procedure and
perform a Build.

B Workspace
7= +openSAPHANA jmaster]
G ".che
B= +db [inactive]
0o +.che
0 +cfg
B= +src [Inactive]

Run

Modeling

O +data

5 +defaults Git

7 +functions New
= +gen Import
7 +libraries Export
7 +loads Archive

B —
> Build Selected Files

>

Open HDI Container

8. Return to the Database
Explorer and run the
SQLScript Code Analyzer
again. Right-click on the
procedures folder and choose
Analyze SQLScript Code.

File Edit Run

Deploy

Cea Buox | oJ

w | Jcore_db
&7 Public Synonyms
fifl Column Views
(@ Cubes
@ DataStores
7 Functions
== Graph Workspaces

e

[Z§ Indexes

©) JSON Collections
B\ Libraries

(& Procedures

[ Remote Subscriptio
& Sequences

5 Synonyms

7] Tables

[E] Table Types
Tasks

b Triggers

& Views

Search

View  Tools Help

Show Procedures
Analyze SQLScript Code
Import Catalog Objects
Export Catalog Objects
Open SQL Console
Open MDX Console
Refresh

Ctrl+Alt+C
Ctrl+Alt+M

9. In the result tab you will see
that one of the SECURITY
issues is now gone

SQLScript Code Analysis Results

Analyzed all procedures in schema DAT374_1 for security and consistency issues.

eter IM_PRODUCT_FILTER_STRING was used In d.

Code Snippet
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EXERCISE 3 =XSJS AND XSODATA SERVICES

Objective

For this exercise we will now build the XSJS and XSODATA services used to expose our data model to the
user interface. Although XS Advanced runs on node.js, SAP has added modules to node.js to provide XSJS
and XSODATA backward compatibility. Therefore you can use the same programming model and much of
the same APIs from XS, classic even within this new environment.

Exercise Description

¢ Node.js XSJS Bootstap
e XSJS Services
e XSODATA Services
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EXERCISE 3 - SOLUTION

Exercise 3.1: XSJS and XSODATA

1. We will start by creating a
new module. New->
Node.js Module

P Workspace
B +openSAPHANA [master]

=5 *.che Build
B +db Git
+node_modules New
B +erv Import
£ +user_db Export
+web Convert
+.cds_gen.log Edit
El "mta.yaml Project

[ +package.json

[El +xs-security,json Quick Access

Refresh Workspace Items

File Ctri+Alt+N
Folder Ctrl+Alt+Shift+N
SAP HANA Database Module

> Basic HTMLS Module

> List Report Module

SAP Fiori Launchpad Site Modules
Ctrl+3 SAP Fiori Master-Detail Module

SAPUIS HTMLS Module

Java Module

Project from Template Ctrl+Alt+Shift+O

2. Name the module xsjs and
press Next.

Basic Information Template Customization

New Node.js Module
Basic Information

Module Name™

Confirmation

Xsjs

3. Be sure to check the box
Enable XSJS support. Then
press Finish.

Basic Information Confirmation

New Node.js Module
Template Customization

Module settings: Version:*

Description:

Main JS file:”

1.00

An optional module description

server.js

L]

{/] Enable XSJS support |
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. Once again the mta.yaml file
has been extended to add the
new node.js module. Now we
need to add the dependency
from the web module to this
new nodejs module and to add
a destination route to it as
well.

The complete section for the
web module should now look
like this:

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex3
/ex3_1

modules:
- name: web
type: html5
path: web
requires:
- name: openSAPHANAG_00-uaa
- name: xsjs_api
group: destinations
properties:
name: xsjs_api
url: '~{url}’
forwardAuthToken: true

. We also need to extend the
new xsjs module that was just
created. It will need a
dependency to both the uaa
and hdi resource. We also
need to make sure the module
is exposed for use in the
destination route.

The complete section for the
xsjs module should now look
like this:

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex3
/lex3 2

Later at deploy, the
destination routing builds a
dependency and navigation
ability between the two
services without ever having
to hard code the URLs or
ports. They are assigned at
deploy time and all references
are automatically updated.

> Properties

~  Requires

- name: xsjs
type: nodejs
path: xsjs
provides:
- name: Xsjs_api
properties:
url: *${default-url}’
requires:
- name: openSAPHANA-hdi-container
- name: openSAPHANAG_<group number>-uaa
- name: db
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. If you remember back to
exercise 1 — we maintained
the xs-app.json of the App
Router (web module). Now we
can add rules for redirecting
certain requests to the web
module into other modules in
this project. This is where we
are configuring that any file
request with the extension
Xsjs or .xsodata should be
rerouted internally to the
nodejs destination that we just
defined in the mta.yaml.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex3
/ex3 3

"welcomekFile": "index.html",
"authenticationMethod": "route",
"routes”: [{
"source": "(.*)(.xsjs)",
"destination”: "xsjs_api",
"csrfProtection”: false,

"authenticationType": "xsuaa"

ho
"source": "(.*)(.xsodata)",
"destination”: "xsjs_api",
"authenticationType": "xsuaa"

1

. Return to the xsjs folder that
we created in this exercise.
This modules starts with a
package.json file. Unlike the
web or HDB modules that also
use a package.json, the
startup script is not an SAP
provided central node
application, but one that we've
created via the module
creation wizard — server.js

IMPORTANT: Please update
the version of the @sap/xsjs
module to 3.7.0.

~ & & 69 package json x
= Workspace 1ok
2
= +openSAPHANA 5
0 *.che 4
] +db 5 b
. 6 "devDependencies”: {
§&J -node_modules 7 "@sap/xsjs-test": "2.0.16"
g “srv 8 b
g +user_db 9 "files": [],
o 10 "ma : "server.js",
+web .
£ 11 "name": "xsjs",
= +xsjs 12+ "scripts™: {
5 +.che 13 "start": “node server.js”,
= Llib 14 "test": "node testrun.js"
i
t 53,
T3 *node_modules 16~ “engines": {
] +test 17 "node": "8.x
- 18 N
=l + gitignore
E gl 19 "version": "1.e.e"
[El +package.json 20 )
[El +serverjs
[El +testrun.js
[El +.cds_gen.log
El *mta.yaml
[El -package.json
[E] +xs-security.json

. This server.js is the node.js
bootstap for XSJS
compatibility mode. It uses the
SAP provided xsjs module and
starts it with a few basic
parameters. However
remember all the HANA
database connectivity options
come from the HDI container

[*eslint no-console: 0, no-unused-vars: 0*/
"use strict";

var xsjs = require("@sap/xsjs");
var xsenv = require("@sap/xsenv");
var port = process.env.PORT || 3000;

var options ={
I anonymous : true, // remove to authenticate calls
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which we bound to this service
via the mta.yaml file.

We want to make a few
changes to what the wizard
generated. We want
authentication on our service,
SO comment out the
anonymous: true line.

The complete implementation
of server.js should look like
this now:

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex3
lex3 4

redirectUrl : "/index.xsjs"

k

Il configure HANA
try {
options = Object.assign(options, xsenv.getServices({
hana: {tag: "hana"} }));
} catch (err) {
console.log("[WARN]", err.message);
}

Il configure UAA
try {
options = Object.assign(options, xsenv.getServices({
uaa: {tag: "xsuaa"}}));
} catch (err) {
console.log("[WARN]", err.message);
}

/I start server
xsjs(options).listen(port);

console.log("Server listening on port %d", port);

. Under xsjs in the lib folder,
create a sub-folder called
xsodata. Create a file named
purchaseOrder.xsodata.
Here is the source code for
this file.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex3
/lex3 5

Here we expose both the
Header and Item tables from
our HDI container as separate
entities and build a navigation
association between the two.

Note: If you receive a syntax
error on Line 2, you can
ignore this. It is a bogus
error because our target
tables do not use
Namespaces.

service {
"PurchaseOrder.Header"
as "POHeader" navigates ("ltems" as "POltem");

"PurchaseOrder.ltem"
as "POltem";

association "ltems" principal
"POHeader"("PURCHASEORDERID")

multiplicity "1" dependent
"POltem"("POHeader.PURCHASEORDERID") multiplicity "*";
}
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10.In the lib folder, create a sub-

folder called xsjs. Create a
file named hdb.xsjs. Hereis
the source code for this file.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex3
/ex3 6

This logic reads data from our
item table and sends it to the
frontend as JSON.

[*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, hew-
cap: 0*/

[*eslint-env node, es6 */

"use strict";

var conn = $.hdb.getConnection();
var query =
"SELECT FROM
OPENSAP_PURCHASEORDER_ITEMVIEW {
PURCHASEORDERID as "PurchaseOrderld",
PRODUCT as "ProductID",
GROSSAMOUNT as "Amount"
I
var rs = conn.executeQuery(query);
$.response.setBody(JSON.stringify(rs));
$.response.contentType = "application/json";
$.response.status = $.net.http.OK;

11.Create a second file named

exercisesMaster.xsjs. Here
is the source code for this file.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex3
lex3 7

It sends the current user and
language back to the client for
filling in the header of the UI.

[*eslint no-console: 0, no-unused-vars: 0, dot-notation: 0%/
[*eslint-env node, es6 */
"use strict";

function fillSessionInfo(){
var body ="
body = JSON.stringify({
"session” : [{"UserName":
$.session.getUsername(), "Language": $.session.language}]
Ok
$.response.contentType = "application/json";
$.response.setBody(body);

$.response.status = $.net.http.OK;

var aCmd = $.request.parameters.get("cmd");
switch (aCmd) {
case "getSessioninfo";
fillSessionInfo();
break;
default:
$.response.status =
$.net.http.INTERNAL_SERVER_ERROR;
$.response.setBody("Invalid Request Method");
}

12.Create a third file named

csrf.xsjs. Thisis an empty
file which we can use to
request a CSRF token for
update/insert/delete
operations.
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13.Create a forth file named [*eslint no-console: 0, no-unused-vars: 0, dot-notation: 0, no-

procedures.xsjs. This use-before-define: 0*/
example shows you how to [*eslint-env node, es6 */
call a stored procedure from "use strict";
XSJS.

/**

Note: if you don’t want to type | @function JSON as returned by hdb
this code, we recommend that | */
you cut and paste it from this function hdbDirectTest() {

web address var results = _selection();
https://github.com/SAP/hana- /[Pass output to response
Xsa-opensap- $.response.status = $.net.http.OK;
hana7/blob/snippets_2.3.2/ex3 $.response.contentType = "application/json";
/ex3 8 $.response.setBody(JSON.stringify(results));

}

/**

@function Flattended JSON structure

*

function hdbFlattenedTest() {
outputJSON(_selection().EX_TOP_3 EMP_PO_COM
BINED_CNT);

}
/**
@function load/call the procedure
*
function _selection() {
var connection = $.hdb.getConnection();

var getPOHeaderData = connection.loadProcedure(
"get_po_header_data");

var results = getPOHeaderData();
return results;

}
/**

@function Puts a JSON object into the Response Object
@param {object} jsonOut - JISON Object
*/

function outputJSON(jsonOut) {
var out = [];

for (let item of jsonOut){

out.push(item);

$.response.status = $.net.http.OK;
$.response.contentType = "application/json";
$.response.setBody(JSON.stringify(out));

}

var aCmd = $.request.parameters.get("cmd");
switch (aCmd) {
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case "direct™
hdbDirectTest();
break;

case "flattened™:
hdbFlattenedTest();
break;

default:
hdbDirectTest();
break;

}

14.Create a 5" file called 0s.xs;js.

This example shows you how
you can call to Node.js from
XSJs.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex3
/ex3 9

[*eslint no-console: 0, no-unused-vars: 0%/
[*eslint-env node, es6 */

"use strict";

var os = $.require("0s");
var output = {};

output.tmpdir = os.tmpdir();
output.endianness = os.endianness();
output.hostname = os.hostname();
output.type = os.type();
output.platform = os.platform();
output.arch = os.arch();
output.release = os.release();
output.uptime = os.uptime();
output.loadavg = os.loadavg();
output.totalmem = os.totalmem();
output.freemem = os.freemem();
output.cpus = os.cpus();
output.networkinfraces = os.networkinterfaces();

$.response.status = $.net.http.OK;
$.response.contentType = "application/json";
$.response.setBody(JSON.stringify(output));

15.Create another file called

whoAml.xsjs. This example
shows how we now use a
different user at the DB and
XS layers, but also how the
XS user (Application User)
can be accessed from within
the DB by reading the Session
Context.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-

[*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, new-
cap: 0*/

[*eslint-env node, es6 */

var connection = $.hdb.getConnection();

var query = "SELECT CURRENT_USER

FROM "DUMMY"";
var rs = connection.executeQuery(query);
var currentUser = rs[0]. CURRENT_USER,;

query = 'SELECT
SESSION_CONTEXT('APPLICATIONUSER')
"APPLICATION_USER"

FROM "DUMMY";
rs = connection.executeQuery(query);
var applicationUser = rs[0].APPLICATION_USER,;
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hana7/blob/snippets_2.3.2/ex3
/lex3_9a

var greeting =
XS Layer Session User: ${$.session.getUsername()}
</br>Database Current User: ${currentUser}
</br> Database Application User: ${applicationUser}
</br>Welcome to HANA ~;

$.response.contentType = "text/html; charset=utf-8";
$.response.setBody(greeting);

16.Save any unsaved/open files.
We can now run the xsjs
module.

File Edit  Build Run Search View  Tools

Deploy

Help

B Workspace

= +openSAPHANA [master]
*.che
+db

*node_modules

o

+srv
+user_db

+web

+Xsjs

+.cds_gen.log

“mta.yaml

@ @ @ [ EEE

*package.json

=l +xs-security.json

17. You should see that the build
and deploy was successful.
The initial build can take a few
minutes.

18.Run the web module. It will
need to rebuild and redeploy
due to the added dependency
to the xsjs module.
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19.In the running tab, you should
see the index.html from
earlier. We can add the url to
our xsjs service /index.xsjs in
the browser. You will see that
our xsjs service is accessible
via the HTML5 module
runtime. The HTML5 module
functions as a proxy and
performs the routing to the
other service internally.

D SAP Web IDE for SAP H
| C n

Hello World

/index.xsjs

20. /xsjs/hdb.xsjs reads data
from our Purchase Order table
and exports it as a JSON
string (formatted on the client
side by a browser plug-in).

Feel free to test the other
example xs;js files we created
in this exercise as well.

/' [2) SAP Web IDE for SAP HA % ¥ [ httpsy//nwqn2hhruulzul X

= C' | @ Secure
[
-1
PurchaseOrderld: Seeeeessd,
ProductID: "HT-1@ee",
Amount: "1137.84"

PurchaseOrderld: Seecoeeaa,
ProductID: "HT-1@91",
Amount: "6£1.88"

PurchaseOrderId: S@eeeeaea,
ProductID: "HT-618@",
Amount: "1116.22"

21./xsjslexercisesMaster.xsjs
shows the typical approach to
have multiple REST actions in
one XSJS. Change the URL to
Ixsjs/exercisesMaster.xsjs?
cmd=getSessioninfo. You
should see your User Name
returned from the XSJS
session layer.

SAP Web IDE for SAP H/A X [3 https://workshop-00-r0v %

& C ¢ [ /xsjs/exercisesMaster.xsjs?cmd=getSessioninfo

{
- session: [
-1
UserName: "WORKSHOP_@@",
Language: ""
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22./xsjslos.xsjs shows the use
of node.js modules and
returns operating system
information from the XSA
server.

3 SAP Web IDE for SAPHA % /' [} httpsi//workshop-00-r0v %

€ C O Q fxsjsfosxsjs

{

tmpdir: "/hana/shared/HXE/xs/app_working/hanapm/executionroot/31ab201d-55F7-4F55-a62b-ealdf5e@6324/app-tmp”,

endianness: “LE",
hostname: "hanapm",
type: “Linux”,
platform: “linux",
arch: "x&4
release: “4.4.76-1-default”,
‘uptime: 13472,
- Noadavg: [ !
©.82080078125, |
.91357421875, |
1.19287109375

1.
totalmem: 59917576448,
freemem: 23573819392,

- cpus: [

o i

model: "Intel(R) Xeon(R) CPU E3-1575M v5 @ 3.8@GHz",

speed: 3009,
- times: {

user: 2931900,
nice: @,
sys: 2768308,
idle: 126014708,
irg: @

H

medel: "Intel(R) Xeon(R) CPU E3-1575M v5 @ 3.0@GHz",

speed: 3660,
- times: {
user: 2826100,

23./xsjs/procedures.xsjs

demonstrates the calling of a
stored procedure from XSJS
and returning the results as
JSON.

SAP Web IDE for SAP HA X

&
{

C O Q /xsjs/proceduresxsjs

- EX_TOP_3_EMP_PO_COMBINED_CNT: [

- A
FULLNAME: "Fisher, Richard Andrew",
CREATE_CNT: 45,
CHANGE_CNT: 40,
COMBINED_CNT: 85
})
- A
FULLNAME: "Miller, Michael”,
CREATE_CNT: 35,
CHANGE_CNT: 38,
COMBINED_CNT: 73
})
- A
FULLNAME: "Jones, Catherine",
CREATE_CNT: 40,
CHANGE_CNT: 29,
COMBINED_CNT: 69
}

[ https://workshop-00-r0:

X

24./xsjs/whoAml.xsjs
demonstrates the separation
between application user and
database user as well as how
the application user can be
accessed from both the XSJS
and Database layers.

&

Veb IDEfor SAPHANA X [ hitps//3451 1pnvhudtzdbh-oper X

C O G /xsjs/iwhoAmlxsis

XS Layer Session User: WORKSHOP_00

Database Current User: OPENSAPHANA OPENSAPHANA HDI CONTAINER 1 98391M9QAV2WSKIOT4HMAORPK RT

Database Application User: WORKSHOP_00
Welcome to HANA

+
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25./xsodata/purchaseOrder.xso
data?$format=json gives you
access to a full OData service
for the Purchase Order header
and item tables we created in
the previous exercise.

SAP Web IDE for SAP HA X / [3 https://workshop-00-rOv X

e

C O 0 /xsodata/purchaseOrder.xsodata?$format=json

- d: {
- EntitySets: [
"POHeader",
"POItem"

26.We can also see the metadata
about the OData interface we
created by changing the URL
to
Ixsodata/purchaseOrder.xso
data/$metadata

[ SAP Web IDE for SAP H/ % /' [ hitpsy/fworkshop-00-10:  x

€ C o0 lam

haseOrder.

Click entity for X
ree-ify, res

Double-click to collapse/expand. Enter XPath or XM

click XPathi/Parse for results

RedaiBdmx versions"1.8" x
<edm:DataServices -

ESchema Nior “defaul st oft . con
<EntityType Nane="POHeaderType"s
<Key>
<PropertyRef Hane="PURCHASEORDERID" />
</Key>

<Property Ha
<Property
<Property
<Property
<Property
<Property
<Property a
<Property i
<Property
<Property Ha
<Property H:
<Property Na
<Property
<Property
<Property i
<Property Ha £
<NavigationProperty Na efault.ItemsType" FromRole="POHeaderPrincipal” ToRole
</EntityTypes

="POTtemDependent” />

<EntityType Name="POTtemType">
<Kkey>
<PropertyRef Name="POHeader .PURCHASEORDERID" />
<PropertyRef Nane="PRODUCT"/>

</Key>
<Property Ha "Edm. Int32" Nullable="false"/>
<Property Ha MaxLength="18"/3

<Property
<Property
<Property Ha

<Pronerty Ma

27.Change the URL again to
point to the POHeader entity
and we will see the data
details.
/xsodata/purchaseOrder.xso
data/POHeader?$format=jso
n

< c o
{

3 548 el D€ o 588 1 3¢/ ) itpe/merkshap 0010, x

01 /xsodata

- results: [
- _metadata: {
wri: "hitps révlnmol. b

: "hitp local
type: "default.POHeaderType”

xsodata/Poteader( SBRGARAEE)" ,

b
PURCHASEQRDERID: 500000000,
HISTORY. CREATEDBY:
HISTORY.CREATEDAT: (1l
HISTORY. CHANGEDBY: 11111,
HISTORY. CHANGEDAT: ruull,
: "DbaBBARBEL" ,
“e100a00008",

data/POKeader

- _metadata: {
urd: “niso: Bulnana]
type: "default.POHeaderType"

-web . hanape. Jocs ] .con: 30033/, fpurchaseordar. (500008061},

PURCHASEQROERID: 500000001,
HISTORY.CREATEDBY: ruill,
HISTORY.CREATEDAT: 11!,
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28.Associations can be an
excellent way to load child
elements on demand;
however, there is also an
option to expand the children
details in place so that all
levels can be retrieved with
one request.

Test the service again using
the same steps as in the
previous section of this
exercise.

This time add
&$expand=POltem to the end
of the URL.

You will then see that all the
items are embedded within
each header record.

. EUSCHAS AL LD 58050058, RGUCT: HI- 16083

.
Pbader PURCHISEORDERTD: 553005985,
[,

29.Finally, we can debug
XSODATA requests if we add
the URL parameter &sap-ds-
debug=html. We can use this
to see internal request,
response, processing time, or
even the generated SQL
statements.

& C O D /xsodata/pur =2 0 8 :

T =

Request Response  Server SQL  xsodata Download

createTmp

insertTmp

selectTmp

select

select "POHeadert". PURFHASE(\RDEF\ID

| *POHeader” "HISTORY.CHANGEDEY"

= 1o_chari"POHeader 1" "GROSSAMOUN 54 £ TAMOUNT". to_char{"POHeader 1" TAXAMOUNT")
“TAXAMOUNT", "POHeader1" "LIFECYCLESTATUS', "POHeader!” "APPROVALSTATUS", PnHmre "CONFIRMSTATUS", "POHeader1”"ORDERINGSTATUS".
*POHeader!" "INVOICINGSTATUS" from "PurchaseOrder Header® as "POHeader 1" order by "0" with it (NO_CALC_VIEW_UNFOLDING)

P(n—«:a:n:n PURCHASEORUERID “POHeader " HISTORY.CREATEDEY, 'POHesader!” "HISTORY CREATEDAT",
ories ", "POHeader” ‘PARTNER”, "POHgager1” "CURRENCY"

parameters
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Exercise 3.2: Debugging XSJS or Node.js

1. Return to the SAP Web IDE Debugger 0
for SAP HANA. Click the ® = ¢ ¢ )
debug link in the right side of _ , &
the SAP Web IDE for SAP Al P @ A
HANA. Then click the Attach No active session i SAETTREC)
Debugger button. Call Stack(s) ‘

1

E
@

)
2. Confirm the selection of the
xsjs module to debug and Attach to Debug Target
then press OK.
Multi Target Applications
JorenSAPHANA] v

Debug Targets
@2 /lopenSAPHANA/xsjs (Run script start) @

& WORKSHOP_00-7928r3v77556092u-0penSAPHANA-hdi_user_db

fé‘! WORKSHOP_00-7928r3v77556092u-openSAPHANA-hdi_user_db

fé‘, WORKSHOP_00-7928r3v77556092u-openSAPHANA-hdi_user_db

fé‘, core_db

Cancel
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3. Click in the left side of the
editor of the 0s.xsjs file to set
a breakpoint on line 8.

Deploy

File Edit Build Run

Run script start v ®
~ & R 69

B3 Workspace
= +openSAPHANA
& ".che
& +db
&) *node_modules
5 +srv
5] +user_db
5 +web
B +xsjs
5 +.che
B2 +lib
B +xsjs
El +csrf.xsjs
[El +exercisesMaster.xsjs
[El +hdb.xsjs
El +os.xsjs
[El +procedures.xsjs
[El +whoAml.xsjs
(1] +xsodata
El +index.xsjs

3 enode modules

Search

View Tools Help

0S.XSjs X

5 var os = $.require("os");

var output = {};

output.tmpdir = os.tmpdir();

9 output.endianness = os.endianness();
10 output.hostname = 0s.hostname();
output.type = os.type();

12 output.platform = os.platform();

13 output.arch = os.arch();

os.release();

output.release =

output.uptime =
output. loadavg = o

output . totalmem
18 output.freemem = c
) output.cpus = 0s.cpus();

20 output.networkInfraces = os.networkInterfaces();

2 $.response.status = §
24 $.response.content
25 $.response.setBody(ISON. stringify.

4. Switch the browser window to
the where the web module is
running and change the url
path to /xsjs/os.xsjs

-

X #

1 X5|5/05.X5)5

5. The debugger should attach
and open in the editor.

6. You can now spend a moment
exploring the debugger. Step
over some statemetns. Try
adding the output vaiable to
the Console.

When you are finished, you
can detach the debugger by
clicking the Detach Debugger
button.

Debugger

© ® ¥ 9
Active Session

JopenSAPHANA/xs]s (Run script start)

s [#]m
Call Stack(s)

(anonymous function) : os.xsjs:9

* Script.runinContext : vm js:59
* Runtime._runScript : runtime js:124

* Runtime.runXsjs : runtime_js:105

* xsjsHandler : ro

* handle : layerjs:95
* next : route.js:137

* (anonymous function) : fibrous.js:186
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Exercise 3.3: Exploring JavaScript Language Features

Explanation

Screenshot

1. This exercise will be a bit
different from all others.
Instead of following along
step-by-step or working
toward a very specific final
product; this exercise will
instead allow you to explore
various JavaScript
language features.

There is no strict right or
wrong solution to many of
these exercise parts.
However you can import
sample solutions from:
https://github.com/SAP/han
a-xsa-opensap-
hana7/raw/snippets_2.3.2/e
x3/JavaScriptBasics.zip

Feel free to create similar
xsjs files in order to be able
explore these language
features. However the main
point of this exercise is to
focus on general JavaScript
language constructs and
not anything XSJS or HANA
specific.

= Workspace

= +openSAPHANA
*.che
+db
*node_modules
+SIv

+user_db

3 3 3 Y Y Y

+web
= +xsjs

=] +.che

= +lib

= +xsjs
= +JavaScriptBasics
El +array.xsjs

=l +classes.xsjs
=l +dates.xsjs
=l +json.xsjs
=l +objects.xsjs
[El +strings.xsjs

El +csrf.xsjs

2. You should also import the
supporting xsjs libraries
from here:
https://github.com/SAP/han
a-xsa-opensap-
hana7/raw/snippets_2.3.2/e
x3/sap.hana.democontent.e
pm.services.zip

Upon import change the
dots in
sap.hana.democontent.epm
.services to forward slashes
to create the necessary
folder structure to import the
files to

Import

File sap.hana.democontent.epm.services.zip

Import to *

:_xsjs/lib/sap/hana/democontent/epm/services

M Extract Archive

Browse...

Select Folder

OK Cancel
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xsjs/lib/sap/hana/democo
ntent/epm/services.

3. Create a string with some
sample textin it. & SAP Web IDE for SAP HANA X [ https//34511pnvhudtza6h-oper X =+
Create a string with some <« c O

sample text in it (hint: =). G /xsjs/JavaScriptBasics/strings.xsjs

Access the first character Basic String: SAP HANA Extended Application Services

of the string. (hint: offsets
are zero based and

specified via []) The length of the string: 38

The first character in the string: S

Access the last character in |  The last character in the string: s
the string (hint: slice).

Upper: SAP HANA EXTENDED APPLICATION SERVICES
Output the length of the

string (hint: length). Lower: sap hana extended application services
Convert the string to all Find HANA: 4

upper and all lower case

(hint: toUpperCase). Find Last occurance of the letter A: 18

part of the string (hint; ) .
indexOf). Template Literals in ES6!

Multi-line string

Find the last occurrence of .
second line

a character in the string.
Perform a find and replace
operation on the string
(hint: lastindexOf).

Sample implementation:
strings.xsjs
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Create a Data object with
the current date (hint: new
Date()).

Convert the data to various
other formats (UTC, Local
Data, Local Time, I1SO,
JSON (hint: to*String with
various modifiers UTC,
Date, LocalDate,
LocaleTime, etc).

Access the sub-parts of the
date: Year, Month, Day,
Hours, Minutes, and
Seconds (hint: get* with
modifiers for FullYear,
Month, Day, Date, Time,
Hours, Minutes, Seconds).

Perform math on a date,
adding 30 days to the
current date (hint: setDate
and simple math).

Sample implementation:
dates.xsjs

&3 SAP Web IDE for SAP HANA X

< C O G /xsjs/JavaScriptBasics/dates.xsjs
Now: Wed Oct 17 2018 12:10:27 GMT-0400 (EDT)
Now UTC: Wed, 17 Oct 2018 16:10:27 GMT

Now Date String: Wed Oct 17 2018

Now Locale Date String: 10/17/2018

Now Locale Time String: 12:10:27 PM

Now Locale String: 10/17/2018, 12:10:27 PM

Now ISO String: 2018-10-17T16:10:27.646Z

Now JSON String: 2018-10-17T16:10:27.646Z
Now Year: 2018

Now Month: 9

Now Day of Week: 3

Now Day of Month: 17

[ https://34511pnvhudtz46h-ope

X

Now number of milliseconds since midnight Jan 1, 1970: 1539792627646

Now Hours: 12
Now Minutes: 10

Now Seconds: 27

30 days from now: Fri Nov 16 2018 12:10:27 GMT-0500 (EST)

US: 10/17/2018, DE: 17.10.2018

_|.

209



1) Create two arrays: one with

the colors Red, Green, and
Blue and one with Black,
White, Orange, and Purple

(hint: [“one”, “two, “three”]).

Output the first array as a
string (hint: toString).

Access the first element by
index (hint: zero based).

Get the number of
elements in the first array
(hint: length).

Get the index of Blue in the
first array (hint: indexOf).

Loop over the first array
and output each element
(hint: for( var i; i < length;
i++).

Combine the two arrays
(hint: concat).

Reverse Sort and then Sort
Ascending (hint: reverse,
sort).

Remove the last and then
first element (hint: pop,
shift).

Slice out the 3 and 4™
element (hint: slice).

Add two new colors
(Malachite and Fallow) at
the 3™ position (hint:
splice).

Add Brown to the start of
the Array (hint: unshift).

Sample implementation:
array.xsjs

{3y SAP Web IDE for SAP HANA X

< C (O G /xsjs/lavaScriptBasics/array.xsjs
Complete Array: Red,Green,Blue

First Element: Red

Number of Elements: 3

Position of Blue: -1

Loop of Elements: Red Green Blue
Combined Array: Red,Green,Blue,Black, JLPurple
Reverse Sort: Purple, , Black.Blue,Green,Red
Sort Ascending: Black,Blue,Green, JPurple,Red,
Remove the last element: Black,Blue,Green, JPurple,Red
Remove the first element: Blue,Green, JLPurple,Red
Slice out the 3rd and 4th element: ,Purple

Add two values at position 3: Blue,Green,Malachite,Fallow,Red

Add element to the beginning of the array: Brown,Blue,Green,Malachite,Fallow,Red

[ https://34511pnvhudtz46h-ope

X

+
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2) Select 10 records from
PO.Header and convert the
results to JSON (hint:
$.hdb).

Loop over the elements in
the JSON object and create
a new DISCOUNTAMOUNT
attribute by discounting the
GROSSAMOUNT by 10%.

Convert the JSON object to
a string and output it to the
frontend (hint:
JSON.stringify).

Sample implementation:
json.xsjs

¢ SAP Web IDE for SAP HANA X

<

C o

G /xsjs/JavaScriptBasics/json.xsjs

[ https://34511pnvhudtz46h-ope

PURCHASEORDERID: 3eeeeeecee,
HISTORY.CREATEDBY.EMPLOYEEID: 20,
HISTORY.CREATEDAT: "2015-81-81T65:006:60.000Z",
HISTORY.CHANGEDBY.EMPLOYEEID: 17,
HISTORY.CHANGEDAT: "2015-81-81705:00:60.800Z",
NOTEID: "996eeeeesl”,

PARTNER.PARTNERID: leoeceees,

CURRENCY: "EUR",

GROSSAMOUNT: "13224.47",

NETAMOUNT: "11113.86",

TAXAMOUNT: "2111.47",

LIFECYCLESTATUS: "N",

APPROVALSTATUS: "I",

CONFIRMSTATUS: "I",

ORDERINGSTATUS: "I",

INVOICINGSTATUS: "I",

DISCOUNTAMOUNT: 1159@2.823

PURCHASEORDERID: 3@eeeeeel,
HISTORY.CREATEDBY.EMPLOYEEID: 18,
HISTORY.CREATEDAT: "2015-81-82705:00:20.800Z",
HISTORY.CHANGEDBY.EMPLOYEEID: 1,
HISTORY.CHANGEDAT: "2015-81-82705:00:00.600Z",
NOTEID: "9o8ee60001",

PARTNER.PARTNERID: 1egeeceeez,

CURRENCY: "EUR",

GROSSAMOUNT: "12493.73",

NETAMOUNT: "18498.94",

TAXAMOUNT: "1994.79",

LIFECYCLESTATUS: "N",

APPROVALSTATUS: "I",

CONFIRMSTATUS: "IV,

ORDERINGSTATUS: "I",

INVOICINGSTATUS: "I",

DISCOUNTAMOUNT: 11244.357

PURCHASEORDERID: 3eeeeeeez,

HTCTNDYV rDEATENRYV EMDI NWVEETN: 22

X

+
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1) Create an object literal @ SAP Web IDE for SAP HANA X [) https//34511prvhudizdéh-opern X 4
called colors. Give it three

properties — red with the & C O G /xsjs/lavaScriptBasics/objects.xsjs
value #FF0000, green with
the value #00FF00, and Object Literals

blue with the value
#0000FF. Give the objecta | Red
function named

favoriteColor. On Monday, it | B¢

should return blue, all other

days it returns red (hint: var

colors = {}). Favorite Color
Access the colors in the References

object including the Favorite .

color (hint: Value 1: New Value

object.<variable>). Value 2: First Value

Prove that objects are Value 3: New Value
assign by reference and not

assign by value (hint: just Value 4: New Value
set a value to a regular

variable and an object and Object Constructor

he difference). .
see the difference) Purchase Order: 300000000 Gross Amount: 13224.47 Discount Amount: 11902.023

Crgate a purchase order Purchase Order: 300000001 Gross Amount: 12493.73 Discount Amount: 11244.357
object for PO.Header

which returns PO Id, gross
amount, and a calculated
discount amount (10% off
gross amount) (hint:
function with logic from last
step — json.xsjs).

Create two instances of
this object — one for PO
300000000 and one for
300000001

Sample implementation:
objects.xsjs
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Exericse 3.4: Creating an XSJS Service with outbound HTTP Connectivity

Explanation Screenshot

1. XSJS services can also
make outbound HTTP calls.
In this step we will extend
the previous service to
make a request to the
Library of Congress Image
database and return the
results to HANA.

2. Launch the SAP HANA XS 45 File Edit Build Run Deploy Search View Tools Help
Advanced Cockpit via Runsoriptstat v | @ Quick Access Ctri+3
Tools -> SAP HANA XS . . Development
. —~ 1)
Advanced COCkat. = ¢ ® Database Explorer
B Workspace Preferences Ctrl+.

Navigate to your E= +openSAPHANA [master] Workspace Manager

organization 5 e
&g +db

HANAExpress and space
development. Then select

]

*node_modules

+8srv
User-Provided Services. +user db
Click on New Instance +web

FEE BB

SAP HANA XS Advanced Cockpit (Preview)

3 Applications %y Home = HANAExpress [E development

£ Services

2) Space: development - User-Provided Services

Service Marketplace All: 4

Service Inslances New Instance I

User-Provided Services

Instance Name Referencing Applications

5 BT * CROSS_SCHEMA_SFLIGHT TechEd2017CentralDB.core
CROSS_SCHEMA_SYS None
CROSS_SCHEMA_SYS_BI None
sap.hana democontent.epm services.images None

Show sensitive data

213



A User Provided Service New User-Provided Service Instance
allows our modules to
connect to existing

database schemas which *nstance Name: | sap.hana.democontent.epm.services.images.00
aren’t managed by HDI.

. Syster ain Url:
This would be the case for System Logs Drain Url

replicated schemas or ERP Credentials: |

ABAP schemas for "nort": "80"

Instance. "host": "www.loc.gov",
. "tags": ["xshttpdest"]

Create a service named: 1

sap.hana.democontent.epm.
services.images.<group
number>

With credentials:

"host":
"www.loc.gov",

"tags": ["xshttpdest"]
}

Add this service as a mta yam! x

resource in the mta.yaml.
Save the mta.yaml file. + @
Switch to the Code Editor openSAPHANA-hdi-container

openSAPHANA_00-uaa

and then back to the MTA pe arg.cloudfoundry.existing-servica ()

cross-container-service-1
Editor to refresh the value hol_user_db

helps. cross-container-service-2 v Parameters

sap hana.democontent.epm.services.images

sap.hana.democontent.epm.services.images

- name;:
sap.hana.democontent.epm
.services.images
type:
org.cloudfoundry.existing-
service
parameters: .
service-name: .
sap.hana.democontent.epm elpdost images-senvce-name Stsanvica-name)
.services.images.00
properties:
xshttpdest-images-
service-name: '${service-
name}'

Key Value

service-name

G

sap.hana democontent epm services.images. 00

v Properties
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5) Add add this resources as a
dependency of the xsjs
module in the mta.yaml

*mta.yaml x

Modules  Resources  Basic Information

- name: core_xsjs @ b
type: nodejs ™ hdb @ Xsjs
path: core_xsjs v
provides: ® e
- name: core_xsjs_api Name:  xsjs Type
properties: @ web
url: '${default-url}' i Path:  xsis Descri..
requires: _ i User_db
- name: hdi_core_db " hdb
- hame: ‘ > Properties
openSAPHANA6_00-uaa B
- name: core_db v Requires
- name:
sap.hana.democontent.ep
m.services.images v+ w Prop
Name Group Key

openSAPHANA_00-uaa (resour

db (module) v

ap.hana.democontent.epm.se \/

6) Inexercise 3.3 you should | function searchimages(
have imported the S
/lib/sap/hana/democonte if
nt/epm/services folder. It
already contains an xsjs
named outboundTest.xsjs.

ers.get("search");

rs.get("index");

var dest = $.net.http.readbestination("sap.hana.democontent.epm.services”, "images");

var client = new $.net.http.Client();
You will have to add your var
group number to the end of
images in this
readDestination line to
match up to the service you
created earlier.

= new $.web.WebRequest($.net.http.GET, search);

client.request(req, dest);

body = response.body.asstring();
There is a function to the $.response.status = response,status;
service to call the outbound T T
HTTP connection. Take in P e B i e
= .response.contentTy application/json
to additional URL $.response. setBody("body") ;
parameters for the remote ke { - R
search term and the image i :,Jk,',w '
index in the search results. VaF oitaidy s ‘
"First Result of " + encodeURIComponent(searchDet.search.hits) + -
"<img src=\"" + encodeURI(searchDet.results[index].image.full) + "\">";

$.response.setBody(outBody);
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7

There is also the entry
point logic.

var atmd = $.request.parameters.get("cmd”);

v switch (acmd) {

case "Images"”:
searchImages();
break;

default:
$.response.status = $.net.http.BAD_REQUEST;
$.response.setBody (MESSAGES. getMessage( "SEPM_ADMIN™, "8@2", encodeURT(acmd)));
1
8) Copy the file B= +Xxsjs
images.xshttpdest to -
; [ +.che
images.<group
number>.xshttpdest. B +lib
Re-run the xsjs service to B +xsjs
p'Ckl.Jp the NEw user = +JavaScriptBasics
provided service resource.
B> +sap
= +hana
7= +democontent
= +epm

= +services

] (] 1 1

+currConv.xsjs

|

+images.xshttpdest

+levelHierarchy.xsjs

+checkTimeData.xsjs

+businessPartners.xsjslib
+businessPartners.xsodata
+businessPartners2.xsodata
+businessPartnersAddresses.xsjslib
+businessPartnersAddresses.xsodata

+businessPartnersExt.xsodata

+generateTimeData.xsjs

+images.00.xshttpdest
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9) Test the application in your

browser using the “Run”
button. Once again you
will need to adjust the
service to add the cmd and
the search string.

The URL would be:
/sap/hana/democontent/e
pm/services/outboundTe
st.xsjs?cmd=Images&sea
rch=HANA

& C fn /sap/hana

First Result of 274

outboundTest.xsjs

/democontent/epm/services

'|,nn,17 Images&search=HANA

10) You can page through the

search results by adding
the index URL parameter.
To search for the 10™
image in the HANA results
set use this URL:
/sap/hana/democontent/e
pm/services/outboundTe
st.xsjs?cmd=Images&sea
rch=HANA&index=10

&« C n sap/hana/democontent/epm/services/outboundTest.xs|

&search=HANA&index=1

First Result of 274
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Exericse 3.5: User Provided Service as SQLCC

Explanation

Screenshot

1. XSJS in XSC had a concept
called SQLCC where you
could force database
queries to run as a different
user than the logged on
user.

This concept still continues
in XSJS in XSA, but now we
utilize a User Provided
Service as the basis of the
configuration.

2. Let’s reuse the SFLIGHT
user provided service
which you should have
already created back in
exercise 2.5. The name
should be
CROSS _SCHEMA_SFLIG
HT_<group number> or
create it now with the steps
back in exercise 2.5.

New User-Provided Service Instance
CROSS_SCHEMA_ SFLIGHT 00

*Instance Name:

*Credentials:

{ "host": "<hostname>",

"port": "3<Instance Number><15[13>",
"user": "<user>",

"password": "<Password>",

"driver™: "com.sap.db.jdbc.Driver",
“tags™: ["hana"],

"schema" : "SFLIGHT" }

Save Cancel

3. Declare a new resource in
our mta.yaml for the
existing service but name
this new resource
CROSS _SCHEMA_SFLIGH
T.

Save the mta.yaml file.
Switch to the Code Editor
and then back to the MTA
Editor to refresh the value
helps.

- name:
CROSS_SCHEMA_SFLIG
HT

type:
org.cloudfoundry.existing
-service

mta.yaml x

Modules Resources Basic Information

+ @

openSAPHANA-hdi-container
openSAPHANA_00-uaa —
org cloudfoundry.existing-ser 5]
cross-container-service-1

hdi_user_db

cross-container-service-2 ~ Parameters

sap.hana.democontent.epm.services.images

CROSS_SCHEMA_SFLIGHT

Key

service-name

v Properties

MTA Editor Code Editor

CROSS_SCHEMA_SFLIGHT

Value

=]

& [ CROSS_SCHEMA_SFLIGHT 00
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parameters:
service-name:
CROSS SCHEMA _SFLIG
HT 00

Add add this resources as a
dependency of the xsjs

Modules  Resources  Basic Information

. .. db
Vn\;é)ltljule in the mta.yaml as @ ®
@ web
@ user_db
xsis > Properties
~ Requires
+ @
Mar
db (module)
sap.hana.democontent.epm.ser ime
e T
We now need to return to 28
Server.js in the XSjS 22' o iptions Object.assign(options, xsenv.getServices({ uaa: {tag: "xsuaa"} }));
module and e_xtend the xsjs 25+ } cateh (err) {
bOOtStrap (adJUSt name for 24 console.log("[WARN]", err.message);
group number). 25 )
26
27
284 try {
29 o options.hana.sqlcc = xsenv.getServices({
30 "xsjs.sqlcc_config": "CROSS_SCHEMA_SFLIGHT_e@e"
31 s
324 } catch (err) {
33 console.log("[WARN]", err.message);
34 }
35
36
37

38 xsis(options).listen(port):

In the lib/xsjs folder,
create a file named
whoAml_SQLCC.xsjs.
Use the following code to
connect to the database
using the User Provided
Service configuration and
output the current user.

Note: if you don’t want to
type this code, we
recommend that you cut
and paste it from this web

var connection = $.hdb.getConnection({"sglcc": "xsjs.sqlcc_config", "pool"

b

var query = "SELECT CURRENT_USER FROM \"DUMMY\"";
var rs = connection.executeQuery(query);
var currentUser = rs[0]. CURRENT_USER,;

query = "SELECT SESSION_CONTEXT('APPLICATIONUSER")
\"APPLICATION_USER\" FROM \"DUMMY\"";

rs = connection.executeQuery(query);

var applicationUser = rs[0].APPLICATION_USER,;

var greeting = "XS Layer Session User: " + $.session.getUsername() +

:true
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address "</br>Database Current User: " + currentUser +

https://github.com/SAP/han "</br> Database Application User: " + applicationUser +
a-xsa-opensap- "</br>Welcome to HANA ";

hana7/blob/snippets_2.3.2/

ex3/ex3_10

$.response.contentType = "text/html; charset=utf-8";
$.response.setBody(greeting);

7. Save the open files.

Re-run the xsjs service to
pickup your changes.

8. The path to your service

should be = C fh y/xsis/whoAml SQLCC.xs

IxsjsiwhoAmIl_SQLCC.xs]
S XS Laver Session User: WORKSHOP 00
|De1tahas¢ Current User: CUPS SFLIGHT |
Database Apphication User: WORKSHOP 00
Welcome to HANA

Instead of the HDI container
technical user as these
Database Current User, you
should see whichever user
was configured in the User
Provided Service.
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Exercise 3.6: Creating a Simple Odata V2 Service

Explanation Screenshot

1. Right mouse click on the B  Workspace
xsjs/lib/xsodata folder and 5 +openSAPHANA [master]

choose New->File. & ".che

0o +db
5 *node_modules
g +srv
= +user_db
o +web
BS +xsjs
0o +.che
7= +lib
O +sap
O +xsjs
= +xsodata
[El +purchaseOrder.xs
El +index.xsjs

5 +nhode_modules

El +.gitignore
El +package json
El +serverjs
El +testrun js

[El +.cds _gen.log

Run
Modeling
Git
Import > Folder
Export

>
>
>
>

Archive
Convert >

Edit

9

Project from Template

Ctrl+Alt+N
Ctrl+Alt+Shift+N
Ctri+Alt+Shift+O

2. Enter the name as
businessPartners.xsodata
and click OK.

File Name:

New File

3. We want to define an
OData service to expose
the business partner table.
The syntax of the 1 service
XSODATA service is

{

m businessPartners.xsodata X

relative easy for this use 0 [ "MD.BusinessPartner”

case. We need only define
a namespace (your
package path), the name A _I'
of the HANA Table we will
base the service from
(MD.BusinessPartner) and
the name of the OData
entity (BusinessPartners).

3 as BusinessPartners’;
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Therefore the content of the
XSODATA file would be.

4. Save the file. Run the xsjs
module. Then return to the
running web module.
Change the url path to
/Ixsodata/businessPartner
s.xsodata/?$format=json
to test this new service.

The resulting document
describes the service
entities. We only had the
one entity named
BusinessPartners.

E SAP Web IDE for SAP H

€« C n

[ httpsy/fhanapm:51017/xs %

"Vxsodata/businessPartne

-d: {

- EntitySets: |
"BusinessPartners"

5. You can now adjust the
URL slightly and add the
/$metadata parameter to
the end of it.

For Example:
/xsodata/businessPartner
s.xsodata/$metadata

You can see the field details
for all the attributes of the
OData service.

<edmx:EdmX Version="1.8" xmlns:e
<edmx:DataServices m:DataSe :
<Schema Namespace="default tp
<EntityType Name="BusinessPartnersType">

<Key>
<PropertyRef Name="PARTNERID"/>
</Key>

<Property Name="PARTNERID" Type="Edm.String" Nullable="false" MaxLength="18"/>
<Property Name="PARTNERROLE" Type="Edm.String" MaxLength="3"/>

<Property Name="EMAILADDRESS" Type="Edm.String" MaxLength="255"/>

<Property Name="PHONENUMBER" Type="Edm.String" M ngth="30"/>

<Property Name="FAXNUMBER" Type="Edm.String" MaxLe "30"/>

"WEBADDRESS" Type="Edm.String" MaxLength="1024"/>

<Property Nar

<Property | ADDRESSES .ADDRESSID" Type="Edm.String" MaxLength="18"/>
<Property Name="COMPANYNAME" Type="Edm.String" MaxLength="8@"/>

<Property | LEGALFORM" Type="Edm.String" Max ="10"/>

<Property Name="HISTORY.CREATEDBY.EMPLOYEEID" Type="Edm.String" MaxLength="18"/>
<Property | HISTORY.CREATEDAT" Type="Edm.DateTime"/>

<Property Na "HISTORY .CHANGEDBY.EMPLOYEEID" Type="Edm.String" MaxLength="10"/>
<Property Na "HISTORY.CHANGEDAT" Type="Edm.DateTime"/>
<Property Name="CURRENCY" Type="Edm.String" MaxLength="5"/>

</EntityType>

<EntityContainer Name="v2" m:IsDefaultEnti
<EntitySet Name="BusinessPartners" Entit

Container="true">
Type="default.BusinessPartnersType"/>
</EntityContainer>
</Schema>
</edmx:DataServices>
</edmx: Edmx>
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In order to view the data of
the entity, you would
append BusinessPartners
to the end of the URL:

For Example:
/Ixsodata/businessPartner
s.xsodata/BusinessPartne
rs?$format=json

You are now able to see the
data from the
businessPartner table.

- results: [

{
- __metadata: {
uri: “|

{xsodata/businessPartners

.xsodata/BusinessPartners('100000000"')",

type: "default.BusinessPartnersType"

PARTNERID: "1@000000e",

PARTNERROLE: "1",

EMAILADDRESS: "karl.mueller{@sap.com”,
PHONENUMBER: "622734567",

FAXNUMBER: null,

WEBADDRESS: "http://www.sap.com",
ADDRESSES .ADDRESSID: "1008800834",
COMPANYNAME: "SAP",

LEGALFORM: "AG",
HISTORY.CREATEDBY.EMPLOYEEID: "

3375
HISTORY.CREATEDAT: "/Date(13492224e0008)/",

HISTORY.CHANGEDBY.EMPLOYEEID: "33",

HISTORY.CHANGEDAT: "/Date(1349222480008)/",

CURRENCY: "EUR"

__metadata: {
uri: "}

3/xsodata/businessPartners.xsodata/BusinessPartners('160e88001')",

type: "default.BusinessPartnersType"

}
PARTNERID: "1eeeeeeel”,
PARTNERROLE: "2",

EMAILADDRESS: “"dagmar.schulze@beckerberlin.de”,

You can also experiment
with standard OData URL
parameters like $top, $skip,
or $filter. These options are
interpreted and handled by
the OData service of the
XSEngine for you. You get
complex service handling
without any coding. For
example the following URL
would return only three
business partner records
and would skip the first five
records. Such parameters
are helpful when
implementing server side
scrolling, filtering, or sorting
in table Ul elements.

For Example:
/Ixsodata/businessPartner
s.xsodata/BusinessPartne
rs?$top=3&$skip=5&$for
mat=json

{

-d:

c

{

- resu

f xsodata/bt

1ts: [

{

L

=

- __metadata: {
uri: "t
type: "default.BusinessPartnersType"

1,

PARTNERID: “"1e@eesees”,
PARTNERROLE : £
EMAILADDRESS :
PHONENUMBER
FAXNUMBER :

art.koenig@tecum-ag.de”,
2511415",
will,

: "http://www.tecum-ag.de”,
ADDRESSES.ADDRESSID: “10828008339",
COMPANYNAME: "TECUM",

LEGALFORM: "AG",
HISTORY.CREATEDBY.EMPLOYEEID: "33",
HISTORY.CREATEDAT: “/Date(13452224e0000)/",
HISTORY.CHANGEDBY.EMPLOYEEID: "33",
HISTORY.CHANGEDAT: “/Date(13492224e0000)/",
CURRENCY: "EUR"

- __metadata: {
uri: "l
type: "default.BusinessPartnersType"

1

PARTNERID: "1€02080006",
PARTNERROLE: "1",

EMAILADDRESS: "yoko.nakamura@asia-
ht.com",

!xsodata/businessPartners.xsodata/BusinessPartners('100000005')",

/xsodata/businessPartners.xsodata/BusinessPartners('188800006')",
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Exercise 3.7: Creating an OData V2 Service with an Entity Relationship

Explanation Screenshot

1. The previous example of
this exercise was very
simplistic because it only
exposed one database
table as a single entity.
Often you need to also
represent relationships
between multiple entities.
For example we might want
to build an OData service
which has both the
Purchase Order Header
and Items. For this we
would build a 1:many
relationship between the
two entities.

2. Returning to the editor, you
should now create a new
OData service named
purchaseOrders.xsodata ]
in the lib/xsodata folder
and extend it to include the

1
2
3
PO.Header and PO.Iltem <
tables. 5 "PO.Item"
6
7
8
9

m *purchaseOrders.xsodata x

service namespace "com.sap.openSAP.hana.example.services" E
"PO.Header"

as "POHeader" navigates ("Items" as "POItem");

as "POItem";
Next create a navigation
1:many association.
The new content of the
definition file should look

association "Items"
principal "POHeader™("PURCHASEORDERID")

like this: 10 multiplicity "1"

11 dependent "POItem" ("HEADER.PURCHASEORDERID")
Note: if you don’t want to 12 multiplicity "*";
type this code, we 13 }|

recommend that you cut
and paste it from this web
address

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex3/ex3_11
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Save, run and test using the

. <« C ah /xsodata/purchaseOrders.xsodata?$format=json
same steps as in the
previous section of this {
: -d: {
exercise. - EntitySets: [
"PDHEadE“”J

/Ixsodata/purchaseOrders. "POItem”
xsodata?$format=json ) ]

}
Notice that the base service
definition now has two
entities
The Header data now has a « C # xsodata/purchaseOrders.xsodata/POHeader/?$format=json
_hyperlml_( relationship to the | |,
item entity - di

- results: [
- 1

/XSOdata/purChaseorders- ’ _me::::at?; : /xsodata/purchaseOrders.xsodata/POHeader( ' 360000800" )",
xsodata/POHeader/?%$form ; HYRERIRTaUR L POHSRARTTVRRT
at=json PURCHASEORDERID: "300600600",

HISTORY.CREATEDBY.EMPLOYEEID: "28",
HISTORY.CREATEDAT: "/Date(1420078400008)/",
HISTORY.CHANGEDBY . EMPLOYEEID: "17",
HISTORY.CHANGEDAT: "/Date(1420870400008)/",
NOTEID: "o@eeeeseel”,
PARTNER.PARTNERID: "l1o@@08808",
CURRENCY: "EUR",
GROSSAMOUNT: "13224.47",
NETAMOUNT: "11113.88",
TAXAMOUNT: “2111.47",
LIFECYCLESTATUS: "N",
APPROVALSTATUS: "I"
CONFIRMSTATUS:
ORDERINGSTATUS:
INVOICINGSTATUS: "I",
POItem: {
- __deferred: {
uri: "B 3 \/xsodata/purchaseOrders.xsodata/POHeader( '360888000" ) /POItem”
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Associations can be an
excellent way to load child
elements on demand;
however there is also an
option to expand the
children details in place so
that all levels can be
retrieved with one request.

Test the service again using
the same steps as in the
previous section of this
exercise.

This time add
$expand=POltem to the end
of the URL.

/Ixsodata/purchaseOrders.
xsodata/POHeader/?$form
at=json&$expand=POltem

You will then see that all the
items are embedded within
each header record.

€« C #

{
- di g
- results: [
- {
- __metadata: {
uri: "h /xsodata/purchaseOrders
type: "default.POHeaderType"

odata/POHeader/?$format=json§

/xsodata/purchaseOrders.x

odata/POHeader (" )",

L
PURCHASEORDERID: “308880680",
HISTORY.CREATEDBY . EMPLOYEEID: "26",
HISTORY.CREATEDAT: */Date(14208076468080)/",
HISTORY . CHANGEDBY . EMPLOYEEID: "17",
HISTORY . CHANGEDAT: */Date(14208076468080)/",
NOTEID: "98606868a1",

PARTNER. PARTNERID: "188680620",

CURRENCY: "EWR",

GROSSAMOUNT: "13224.47",

NETAMOUNT: "11113.80",

TAXAMOUNT: "2111.47",

LIFECYCLESTATUS: "N"

APPROVALSTATUS:
CONFIRMSTATUS:
ORDERINGSTATUS:

- PoItem: {
- results: [

- _metadata: {

uriz "t /xsodata/purchaseOrders . xsodata/POI tem(PURCHASEORDERID=" * , PURCH:

ITEM='18")",

type: "default.POItemType"

PURCHASEORDERID: "308088808",
PURCHASEORDERITEM: "18",
PRODUCT .PRODUCTID: "HT-
1eee",

NOTEID: null,

CURRENCY: "EUR",
GROSSAMOUNT: "1137.64",
NETAMOUNT: "956.00",
TAXAMOUNT: "181.64",
QUANTITY: "l.eee",
QUANTITYUNIT: "EA",
DELIVERYDATE: "/Date(143@956300000)/"

226




Exercise 3.8: Creating an Odata V2 Service with Create Operation and XSJS Exit

Explanation Screenshot
1. For the next OData service & wm e | U
we want to use the User B Workepace v 107, "Firstuane”, "Lasthane”, "Enail" ) AS SELECT
entity, but remember back B +openSAPHANA :
to exercise 2 we isolated [ che
this database object into its R 6 FRON "userdata.ser" AS “User.$6°
own HDI container and 0 +ofg
access it via Synonym in B +sm
the db module. S o
[ +Core
We can’t use a Synonym as G + Jobs
the entity source in e
XSODARA, therefore we 5] + MasterData
will need a view on the B +Procedures
synonym to be able to use ;Z‘"N“
this object in an Odata ] +SFlight
service in our Xxsjs module. £ + Shadow .
=) + Util
Return to the db/src/data e

folder and create a file
named UserView.hdbview.
Save and then build the db
module.

Note: if you don’t want to
type this code, we
recommend that you cut
and paste it from this web
address
https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex3/ex3_12a

2. Create another OData service {
service named "UserView" as "Users" key("Userld")
user.xsodata for create using
UserData.User in the "xsjs:usersCreateMethod.xsjslib::usersCreate";
xsjs/lib/xsodata folder. }

This time, also link the
create operation to the
Server Side JavaScript
Library (XSJSLIB)
user.xsjs:usersCreateMetho
d.xsjslib and the function
usersCreate. This will be
the exit code that performs
validation before the insert
of the new record.
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Note: if you don’t want to
type this code, we
recommend that you cut
and paste it from this web
address
https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex3/ex3_15

In the xsjs/lib/xsjs folder
create the file
usersCreateMethod.xsjsli
b. Here is the code for this
file.

Note: if you don’t want to
type this code, we
recommend that you cut
and paste it from this web
address
https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex3/ex3_16

[*eslint no-console: 0, no-unused-vars: 0, dot-notation: 0, no-use-before-define:
0, no-redeclare: 0*/

"use strict";

$.import("sap.hana.democontent.epm.services", "session");
var SESSIONINFO = $.sap.hana.democontent.epm.services.session;

function validateEmail(email) {
varre =
IN(P<>0NN.;As@VT+H(\.[<>(ONN.,;\s@V]+) )| (V" +\)) @((\[[0-
9){1,31\.[0-9]{1,3}\.[0-9]{1,3}\.[0-91{1,3N\]) | (([a-zA-Z\-0-9]+\.)+[a-zA-Z[{2,}))$/;
return re.test(email);
}

/**

@param {connection} Connection - The SQL connection used in the OData
request

@param {beforeTableName} String - The hame of a temporary table with the
single entry before the operation (UPDATE and DELETE events only)
@param {afterTableName} String -The name of a temporary table with the
single entry after the operation (CREATE and UPDATE events only)

*

function usersCreate(param) {

try {
var after = param.afterTableName;

//Get Input New Record Values

var pStmt = param.connection.prepareStatement("select *
from \"" + after + "\'"");

var rs = null;

var User =
SESSIONINFO.recordSetToJSON(pStmt.executeQuery(), "Details");

pStmt.close();

console.log(JSON.stringify(User));

console.log(User.Details[0].FirstName);

/IValidate Email

if ('validateEmail(User.Details[0].Email)) {

throw "Invalid email for " + User.Details[0].FirstName +
" No Way! E-Mail must be valid and " +

User.Details[0].Email + " has problems";
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pStmt = param.connection.prepareStatement(“insert into
\"UserData.User\" (\"FirstName\", \"LastName\", \"Email\") values(?,?,?)");

pStmt.setString(1, User.Details[0].FirstName.toString());
pStmt.setString(2, User.Details[0].LastName.toString());
pStmt.setString(3, User.Details[0].Email.toString());

pStmt.executeUpdate();
pStmt.close();
1 }
} catch (e) {
console.error(e);
throw e;

Save and run the xsjs
module and then the web
module. Change the URL to
/Ixsodata/user.xsodata/Us
ers/?$format=json

Unfortunately it's much
more complicated to
test Create/Update
/Delete methods from
the browser as they
create other HTTP
verbs. Later we will
revisit this service and
build a user interface
which can call this
service in order to fully
test it.

results: [ ]
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EXERCISE 4 — NODE.JS

Objective

In exercise 3 we worked in a Node.js module, but didn’t do much Node.js specific programming. We only
were using Node.js to run XSJS and XSODATA services. The support for XSJS and XSODATA is an
important feature for XS Advanced. It not only allows backward compatible support for much of your
existing development; but it provides a simplified programming model as an alternative to the non-block
I/O event driven programming model normally used by Node.js.

But we certainly aren’t limited to only the functionality provided by XSJS and XSODATA. We have
access to the full programming model of Node.js as well. In this exercise, we will learn how to extend our
existing Node.js module in the SAP Web IDE for SAP HANA.

You will learn about how to create and use reusable code in the form of node.js modules. You will use
packages.json to define dependencies to these modules which make the installation of them quite easy.
You will use one of the most popular modules — express; which helps with the setup the handling of the
request and response object. You will use express to handle multiple HTTP handlers in the same service
by using routes.

You will learn about the fundamentals of the asynchronous nature of nodel.js. We will so see how this
asynchronous capability allows for non-blocking input and output. This technique is one of the basic
things that makes Node.js development different from other JavaScript development and creates one of
the reasons for its growing popularity. We will see how these techniques are applied to common
operations like HTTP web service calls or even SAP HANA database access. We will also see how to
create language translatable text strings and HANA database queries from Node.js.

Our final part of this exercise will demonstrate the ease at which you can tap into the powerful web sockets
capabilities of Node.js. We will use web sockets to build a simple chat application. Any message sent from
the SAPUIS client side application will be propagated by the server to all listening clients.

Exercise Description

e Modules

e Express Module and package.json

e Local Modules

e SAP HANA database access from node.js
e Basic asynchronous processing

e Non-blocking I/0

e Non-blocking HTTP requests

¢ Non-blocking database requests

e JavaScript basics

e Text bundles

o Web Sockets chat application
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EXERCISE 4 — SOLUTION

Exercise 4.1: Odata V4 services

Explanation

Screenshot

1. Back in Exercise 1 when we
created our project, a Node.js
module for Odata V4 service
enablement was created as
well. This srv module
currently has an empty
service definition in the my-
service.cds file.

In this exercise we will build
out the service definition in
the my-service.cds file and
see the long term
replacement for the
XSODATA capabilities.

~ & W 69 my-service.cds x

B Workspace 1+ service CatalogService {

B +openSAPHANA
*.che
+db

*node_modules

s JoRo e
.
F
g

*.che

Ci] +gen
[El +.eslintrc
[El + eslintrc.ext
El +.install js
[l *my-service.cds
[El +package json
a1 +user_db
[x] +web
£ +xsis
[El +.cds_gen.log
El *mta.yaml
[El +package json
[E) +xs-security.json

2. First we need to extend the
module requirements for srv
that were generated by the
wizard to add connectivity to
our UAA service and other
resources.

Go to the mta.yaml editor and
the Modules tab. Select srv
module. Add a requires entry
for
openSAPHANAG6_<group_n
umber>-uaa.

@ " > Properties

.. user_db v Requires
@ A

Name
openSAPHANA-hdi-container (resourca)

openSAPHANA_D0-uaa (resource)

- hame: srv
type: nodejs
path: srv
parameters:
memory: 512M
disk-quota: 256M
provides:
- name: srv_api
properties:
url: ‘${default-url}
requires:
- name: openSAPHANA-hdi-container

- name: openSAPHANA_<group number>-uaa
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3. Now select the web module in

the MTA Editor. Add a
requires for the new srv_api
provider with the shown
values.

@ > Properties

~ Requires

- hame: srv_api
group: destinations
properties:
name: srv_api
url: '~{url}'
forwardAuthToken: true

. Return to /srv/imy-
service.cds and add to
service entity entries — one for
the PO Headers table and one
fort he PO Items table we
created in CDS in exercise
2.2.

Note: If you need help writing
this code please refer to the
solution at:
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex5
/lex5 la

using opensap.PurchaseOrder.Headers as Headers from
'../db/data-model’;

using opensap.PurchaseOrder.ltems as Items from '../db/data-
model’;

service CatalogService {

entity POs @(
title: '{i1l8n>poService},
Capabilities: {
InsertRestrictions: {Insertable: true},
UpdateRestrictions: {Updatable: true},
DeleteRestrictions: {Deletable: true}

}

) as projection on Headers;

entity POltems @(
title: '{il8n>poService},
Capabilities: {
InsertRestrictions: {Insertable: true},
UpdateRestrictions: {Updatable: true},
DeleteRestrictions: {Deletable: true}

}

) as projection on Items;
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5. Save your files and execute a
Build CDS.

If the build is sucessful, we
should see that the srv
module now has a
gen/csn.json file with the
service definition details.

P Workspace

& *.ch
bl one Git N suiacos  cges
=0 +db
= New >
£ *node_modules
__ Import >

+srv
o Export
& +user_db
_ b Convert >
&g +wel
_ Edit >
3 +xsjs

Project >

[El +.cds_gen.log )
B *mta.yami Refresh Workspace Items

= Quick Access Ctrl+3
[El' «package.json

[El +xs-security,json

6. Our Node.js srv module is
essentially finished since the
generic provider framework
will give us our Odata
services, however before we
can run it we also need to add
a new route to the xs-
app.json of our web module.

Note: if you need help writing
this code please refer to the
solution at:
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex5
/lex5 _1b

"welcomekFile": "index.html",
"authenticationMethod": "route",
"routes”; [{
"source": "/catalog/(.*)",
"destination": "srv_api",
"csrfProtection": true,
"authenticationType": "xsuaa"
H
"source": "/odata/v4/(.*)",
"destination": "srv_api",
"csrfProtection": true,
"authenticationType": "xsuaa"
A
"source": "/node(.*)",
"destination":; "srv_api",
"csrfProtection": true,
"authenticationType": "xsuaa"
H
"source": "(.*)(.xsjs)",
"destination": "xsjs_api",
"csrfProtection": true,
"authenticationType": "xsuaa"
hAo
"source": "(.*)(.xsodata)",
"destination": "xsjs_api",
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"authenticationType": "xsuaa"

1

7. We can now run the srv
module.

File Edit Build Run Search View

Deploy

B Workspace

= +openSAPHANA [master]
3.:‘-’_:3 = *.che
] +db [inactive]

-] *node_modules

B +siv

= *.che
] +gen
El -.eslintrc
El -.eslintrc.ext
El -.installjs
El *my-service.cds
E! -package.json
] +user db
] +web
r] +xsjs
=l +.cds_gen.log

“mta.yaml

*package.json

+xs-security.json

To

8. You should see that the build
and deploy was successful.

is staring

752351008 PM LAPP/1-0] OUT [cds] - 10a0s0 s6rvios defnmons flom

18 7:2351.011 P IAPPI1.0] OUT

118 7:2351.011 PM [APP1.0] OUT gomican json

72361011 PMAPPI-0] OUT

23.51.050 PAA [APP/1.0] OUT [ecks] - s g Servics st fcateiog
51,424 PA [APPI1.0] OUT [ecks] - server iston ot it Hcaihost 40334

hétps:itogppjSygequ-apensaphona.sry hanspm locel com 30033 Logs &l (@

9. So now run the web module. It
will need to rebuild and
redeploy due to the added
route.

3,673 PAL (APP/3.0) VS [Error

s ranning

Ivalidtype: must

3,873 PM (APPI3-0) SYS #2.0%2018 10 17 15:27.03:870%-04 00HERRORSNoken-ullsSHes#as#s#435PLAINS#CAN' ot accsss 1oken 1 hmiS spplications reposiiory
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10. In the running tab, you should

see the index.html from
earlier. We can add the url to
our xsjs service /index.xsjs in
the browser. This will test to
make sure that our XSJS and
XSODATA paths are still
accessible even though we
swapped out the root
handler.

b=

C nh

Hello World

/index.xsjs

11.

Now change the path in the
browser to /catalog/. You
should see the service
catalog of our Odata V4
framework with two entities —
POs and POltems.

{

& SAP Web IDE for SAP HANA

e

X

C O @ Jcatalog/

@odata.context: "$metadata”,

@odata.metadataEtag: "W/"1BgtBBvrVfAqEE87kMgt3cP1saG+Yj1ArRCbgyMny3I=""
- value:

-1

l

name:
url:

name: "POItems”,

url:

"POs",
"pos"

"POItems"

[ https://34511pnvhudtz46h-ope

X

+
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12. Change the URL to
/catalog/$metadata to see
the Odata metadata
document.

& SAPWebIDEfor SAPHANA X [ hnps//3451

€« C 0 @ hupsy/3451ip

Tpwhudtzesh-ope X 4

bh local.com:30033/catalog/$metadata

ek entity for XPat
Tree-ify, respectively.

Double-click to collapse/expand. Enter XPath or XML string then click XPathl/Parse fer results or to

<edmx: Edmx Versions"d.8

</edmx:Reference>
<edmx:Reference Ui

<ednx: Include
</ednx:Reference>
<edmx:Reference Uris

<edm: Include
</edux:References

ias="Measures” Namespac:

<cedme:Reference Uriz"https://easis-tes.github.io/edata-vecabularies/vecabularies/Org.OData. Aggregation. vl xml">

amlns :edme="http: / /docs. casis-open. org/odata/ns /edmx">
https://oasis-tes. github.io/odata-vocabularies/vocabularies /Org.0Data.Cors. V1. xnl">
iasa"Core” Namespaces"Org.OData.Core.V1"/>

Org.0Data.Measures.V1"/>

"Org.OData.Capabilities . V1"/>

cedme: Include Aliss="Agg:

</edmx:Reference>

<admx:Referance
cedm

Tnclude Aliass"Anslytics”
</adnx:Refarence>
<edmx:Reference U

<edmx:Include Alias="Common™ Namespac
</edmy:Reference>
<ednxiReference U

Namespace

</edmc:Reference:
<edmx:Reference U
cedmk: Include Alias="UI" Namespaces"com.s
</edmx:Reference>
<edmx:DataServices>
¢Schema Namespace="Catalogservice”

tps: //uiki.sen. sap. com/uiki/dounlosd

“https:/fuiki.scn. sap. com/uiki/download
cedm: Inelude Aliass"Cemsunicatisn” Mamespaces"com.sap.vocabularies. Communication.vl'/>

"0rg.00ats. Aggregation.vi™/>

462030211/ Anal

12api=

="cem. sap.vocabularies. Analytics.v1"/>

om. 53p. vocabularies . Comson, v1"/>

248478871,

"https://uiki.scn. sap.com/wiki/downlosd/sttachments 448472974/ Comnon. xml P api=v2">

2>

i

"https://essis-tes.github. io/odata-vecabularies /vocabularies/Org.OData. Messures. VL. xnl">

https://casis-tcs. github. io/odata-vecabularies /vocabularies/Org.Oata. Capabilities V1. xml">
‘Capabilities™ Namaspace

2"

ap. vocabularies.UL.v1"/>

ns/edn">

http://docs.0asis-open.org/o

<EntityContainer Name="EntityContainer"s

<EntitySet Names"POs" EntityTypes
<NavigationpropertyBinding Path=
</EntitySet>
<EntitySet Name="POltams” EntityTyp
<NavigationPropertyBinding Faths!
</EntitySet>
</Entitycontainer>
<EntityType Names"POs">
<Key>
<PropertyRef Nam
/ey
<Property Names"PURCHASECRDERID" Ty
<NavigationProperty Names"ITEMS"
cReferentialConstraint Property
</NavigationProperty>
<Proparty Name="NOTEID" Typ
<Property Name="PARTNER" Type="Edm.

PURCHASECROER:

<Property Names"CURRENCY" Types"Edm.String" MaxLength

<Property Names“GROSSAMOUNT® Type
<Property Names"NETAMDUNT" Type="Ed
<Property Names"TAXAMDUNT' Type="Ed
<Property Names"LIFECYCLESTATUS" Ty,
<Proverty Name="APPROVALSTATUS" Tvo

Edw. String” MaxLengt

atalogService. POs">
"ITENS® Target="POltems’/>

CatalogService.POItens”>
POHeadar” Targets"POs"/>

077>

pea"Eda.Int32" Nullables"false"/>
pe:

"https: //wiki.scn. sap. confwiki/download/attachments/ 448478968/ UT . xml Papi=v2"s

ollection(Catalogservice POTtems)” Partners"POHeader"s

URCHASEORDERTD" o

10%/>
String” MaxLength="18"/>

Edm.Decimal” Scales"2"
im.Decimal” Scal

="2" Precision

m.Decimal” s
pe:

2" precision
MaxLength="1"/3
£dm.String” MaxLenath="1"/>

y="POHeader_PURC

/>

13. And to see the Purchase
Order Headers: /catalog/POs

& SPWbDELSAPHANA X [} Wtps/5 1 prmbudte

€ C O G /eatalog/POs

“Smatadatar

fodata. context: !
od: W/ 1888y 3

e—

- value: [
o2

PURCHASEORDERTD: 500066909,
NOTEID: "5980060601°,

TAXAOUNT: 2111.47,
LIFECYCLESTATUS: %",

HISTORY_CHANGEDSY: 111,
HISTORY_CHANGEDAT: 1

PURCHASEORDERID: 520366301,
NorE:
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14. And Purchase Order Items:
/catalog/POltems

&y SAP Web IDE for SAP HANA x [ https://34511pnvhudtz46h-ope

&

C 0 G /catalog/POltems

@odata.context: "$metadata#POItems",

@odata.metadataEtag: "W/"1BgtBBvrVfAqEE87kMg

t3cP1lsaG+Yj1ArRCbqvMny3I="",

value:

-1

[

PRODUCT: "HT-1eee",

NOTEID: null,

CURRENCY: "EUR",

GROSSAMOUNT: 1137.64,

NETAMOUNT: 956,

TAXAMOUNT: 181.64,

QUANTITY: 1,

QUANTITYUNIT: "EA",

DELIVERYDATE: null,
POHeader_PURCHASEORDERID: 506000008

PRODUCT: "HT-1@91",

NOTEID: null,

CURRENCY: "EUR",

GROSSAMOUNT: 61.88,

NETAMOUNT: 52,

TAXAMOUNT: 9.88,

QUANTITY: 2,

QUANTITYUNIT: "EA",

DELIVERYDATE: null,
POHeader_PURCHASEORDERID: 5008000000

PRODUCT: "HT-61@0",
NOTEID: null,
CURRENCY: "EUR".
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Exercise 4.2: Modules and Express

Explanation

Screenshot

1. Now we want to write some
custom Node.js logic for our
own REST services as well
as exits in the CDS Odata
framework. We can combine
both options together into a
single srv module and use
Node.js Express module to
handle the internal routing to
different blocks of code.

2. Create a file named server.js
in the /srv folder.

We want to intialize the use of
Express and inject our UAA
service and HANA service
middleware into Express. This
will allow express to enforce
our UAA requirements as well
as create a HANA database
client available to all express
route requests. We will also
connect to the CDS Odata
generic service framework and
run it within Express as well.

This is similar to the options
section of the server.js file we
used to set the configuration
for the XSJS module. We are
doing essentially the same
thing here — we are telling the
service how to lookup the
connection and security
parameters. The xsHDBConn
is an instance of the sap-hdb-
ext module designed to
expose pooled database
connections as a Node.js
express middleware.

Note: if you need help writing
this code please refer to the
solution at:
https://github.com/SAP/hana-
Xsa-opensap-

[*eslint no-console: 0, no-unused-vars: 0, no-undef:0, no-
process-exit:0*/

[*eslint-env node, es6 */

"use strict";

const port = process.env.PORT || 3000;

const server = require("http").createServer();

const cds = require("@sap/cds");

[Initialize Express App for XSA UAA and HDBEXT Middleware
const xsenv = require("@sap/xsenv");

const passport = require("passport");

const xssec = require("@sap/xssec");

const xsHDBConn = require("@sap/hdbext");

const express = require("express");

global.  base = __ dirname +"/";

/Nlogging
var logging = require("@sap/logging");
var appContext = logging.createAppContext();

/Initialize Express App for XS UAA and HDBEXT Middleware
var app = express();

/[Compression
app.use(require("compression")({
threshold: "1b"

)}

/[Helmet for Security Policy Headers
const helmet = require("helmet");
...
app.use(helmet());
app.use(helmet.contentSecurityPolicy({
directives: {
defaultSrc: ["'self"],
styleSrc: ["'self", "sapui5.hana.ondemand.com"],
scriptSrc: ["'self", "sapui5.hana.ondemand.com"]
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hana7/blob/snippets_2.3.2/ex5
/ex5 1

}
)}

Il Sets "Referrer-Policy: no-referrer”.
app.use(helmet.referrerPolicy({ policy: "no-referrer" }));

passport.use("JWT", new
xssec.JWTStrategy(xsenv.getServices({
uaa: {
tag: "xsuaa"

}

}).uaa));

app.use(logging.middleware({
appContext: appContext,
logNetwork: true

)}

app.use(passport.initialize());

var hanaOptions = xsenv.getServices({

hana: {
tag: "hana"
}
i
hanaOptions.hana.pooling = true;
app.use(
passport.authenticate("JWT", {
session: false
D,
xsHDBConn.middleware(hanaOptions.hana)
)i

//CDS OData V4 Handler
var options = {

driver: "hana",

logLevel: "error"
h
//Use Auto Lookup in CDS 2.10.3 and higher
//Object.assign(options, hanaOptions.hana, {
I driver: options.driver

n);
cds.connect(options);

var odataURL = "/odata/v4/opensap.hana.CatalogService/";
/I Main app
cds.serve("gen/csn.json”, {

crashOnError: false

)

.at(odataURL)

with(require("./lib/handlers"))

.in(app)

.catch((err) => {
console.log(err);
process.exit(1);

D
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I/l Redirect any to service root
app.get("/", (req, res) =>{

res.redirect(odataURL);
D

app.get("/node", (req, res) => {
res.redirect(odataURL);
Dk

//Setup Additonal Node.js Routes
require("./router")(app, server);

//Start the Server
server.on("request", app);
server.listen(port, function () {
console.infoCHTTP Server: ${server.address().port});
i

3. Notice that when we created B ~ Fm D e
the instance of the CDS
module for our Odata service
we referenced
with(require(" ./lib/handlers"
)). This is where we will =
eventually code exit handlers
for the Odata V4 framework.

module. expor

For now create folders in srv
called lib/handlers and file in
lib/handlers called index.js.

Enter some skeleton code so
that later we return and place
our Odata service exit
handlers here.

Note: if you need help writing
this code please refer to the
solution at:

https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5lex5 1c
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4. We want to create a good

project structure that can
acomidate many different
Express route requests. To
follow some Express best

B> Workspace
B> +openSAPHANA
5] ".che
o +db
o -node_modules

P +srv

reference to a module called
Jroutes/myNode. Thisis a
Node.js module which will be
local to our project.

Modules don’t all have to
come from central
repositories. They can also be
a way of modularizing your
own code (similar to XSJSLIB
files). That is exactly what we
will do here. Rather than filling
up our server.js with
application specific logic, we
will break that out into its own
Node.js module named
myNode.js.

practices, create a folder in 1 - che
srv called router with an o
index.js file in it. This is the 1 “node_modules
root route handler we R
referenced back in step 4 in - esintre
our server.js. SR
"my-service.cds

For now only create a single - ;z::;ijw
route for the path /node. The S ruser db
handler for this route will be
called myNode.

. Notice that in the previous *index.js x
additions we added a )

2 "use strict";
3

5 app.use("/node", | require("./routes/myNode")());

6 1




6. Create a new folder called
routes inside srv/router.
Then create a file called
myNode.js.

7= Workspace
= +openSAPHANA

=] *.che

= +db

x] *node_modules

= +srv
] *.che

E3]
E3]

+gen

lib

=] *node_modules

= +router

B +routes

E‘

[El +myNode js
El +index.js

« eslintrc

7. Add the following code to your
myNode.js file. This will add a

simple GET handler that
returns a “Hello World”
message when requested.

Notice express in this module

has a root route handler. But

this will relatively to where it is

attached in router/index.js.
Therefore this logic will still
respond relative to the /node

[*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, new-

cap: 0*/

[*eslint-env node, es6 */
"use strict";
var express = require("express");
var async = require("async");

module.exports = function() {

var app = express.Router();
/IHello Router
app.get("/Hi", (req, res) =>{

res.send("Hello World Node.js");

route handler base we DE
specified earlier.
return app;
h
8. Look at the package.json file | {

in the editor. You will see the
dependencies section which
lists all required libraries and
their versions.

We manually added the

express Node.js module to our

project, so we also need to
extend the dependencies
section here. While here, we
also need a few of the other

"dependencies": {

"@sap/cds": "72.10",
"express": "4.16.4",
"@sap/xssec": "2.1.15",
"@sap/xsenv": "1.2.9",
"hdb": "0.16.0",

"@sap/logging": "~4.0",
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modules we will need later in
the exercise.

We also need to change the
start script from the generic
CDS Odata provider to instead
point to our server.js.

Note: if you need help writing
this code please refer to the
solution at:
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex5
/lex5 4

"@sap/audit-logging": "2.2.4",
"nodemailer": "~4.6",
"passport": "~0.4.0",

"async": "latest",

"ws"; "~6.1",
"accept-language-parser": "latest",
"node-xIsx": "~0.12",
"node-zip": "~1.1.1",
"xmldoc": "~1.1.2",

"winston"; "~3.1",
"body-parser": "~1.18",
"elementtree": "latest",
"then-request": "latest",
"compression"; "~1.7",
"helmet": "~3.15"

cripts”: {
"postinstall: "cds build/all --project .. --clean”,
"start": "node server.js"

%

ngines": {
"node": "8.x",
"npm"; "6.x"
"i18n": {
"folders": [
"_il8n"
]

, ds": {
"data": {
"driver": "hana"
}




9. We can now run the srv
module to pickup the changes
we’ve made. It will have to
completely rebuild because of
the massive changes to the

package.json we made in this

exercise.

File Edit Build Run

Run script start

= Workspace

= +openSAPHANA [master]

[+
a +db [inactive]

.che

= +node_modules

Deploy

Search

View

Tools

= +srv

«.che

+gen

+lib
*node_modules

B EEEE

+router

= .eslintrc

= .eslintrc.ext

)

= .install.js

“my-service.cds

" package json

]

+server.js

user_db

&l

Help

10. You should see that the build
and deploy was successful.

Run oponSAPHANA

ot

Run inces i

Run scrit

start

Flun scripl start 1T 7.38:21.978 PIM [APPI1-0] QUT [cde] - secving CalakogSer

101171 7.30:22.228 PI [APPI1-0] QUT [cde] - sece
2228 P [AP11-0] UT

1 packaga jsan shangad. Triggaring full doplayment
Rastariing module,
Appacation s staning

0THE 7.58.01.150 P [APPIZ-0] QUT HTTP Server: 40334
OTHE 7.58.01.151 P [APPIZ0] QUT [cds] - losdd secvice defiribions Ko
1BITIE 7:56:01.151 P [APP1Z-0] QUT

11.You shouldn’t need to re-run
the web module, but if you
closed the brower tab for the
web module, you can click on
the Application URL in its run
window to re-open it.

ol Logs @ W
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12.In the running tab, you should
see the index.html from ST
earlier. We can add the url to £ s4p Wel
our xsjs service /index.xsjs in

) IDE for SAP H 0 /index.xsjs

the browser. This will test to & C nh
make sure that our XSJS and
XSODATA paths are still Hello World

accessible even though we
swapped out the root handler.

13.Now change the path in the
browser to
/odatalv4/openSAP.hana.Cat & C O @ /odata/v4/opensap.hana.CatalogService/
alogService/. You should see | ;

& SAP Web IDE for SAP HANA X [3 https:i//34511pnvhudtzd6h-open X +

the SeNice Catalog Of O,ur gzﬂ::::;::::::;E;:E?tﬁgjfi;é;tBBerFAqE687kfr1gt3cPlsaG+Yj1Ar‘RquanyBI=”",
Odata V4 framework with two - value: [
entities — POs and POltems -4
. name: "POs",
but now being servered out url: "Pos"
from within Express alongside 7
our custom Node.js handlers. name: "POItems”,

url: "POItems"

14.Now change the path in the
browser to /node/Hi. You
should see Hello World 3 C O G /node/Hi
Node.js this is being returned
from the new route handler
and Node.js module we just
implemented in this exercise.

& SAP Web IDE for SAP HANA X [B https://34511pnvhudtz46h-oper X +

Hello World Node.js
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Exercise 4.3: HANA Database Access from Node.js

Explanation

Screenshot

1.

In this exercise, we will look
at how to use the HANA
database access library to
send queries to the database.

Return to the srv module and
using what you learned in the
previous exercise create a
new route called ex2. Let’s
extend the logic here with a
URL handler for /node/ex2
which will issue a database
SELECT statement against
the DUMMY table and return
the current database user.

B Workspace
= +openSAPHANA
0o ".che
5] +db

57 *nods_medules

=l +myNode.js
=l +index.js

+ eslintrc

2. We are going to use some Runscriptstart -
very recent ~ & W& 88 eslintre
H H B Workspace 1
Node.js/JavaScript features oA :
so we want to extend the £ ".che —
ESLint syntax check £+ o
. A . 5 *node_modules
configurtion. Edit the .
.eslintrc file in the srv folder. Cil +.che N
[0 +gen 5
) 5 +lib 12
Add the fO”OWIng at the [ *node_modules ‘7
beginging of the file: = roer =
"parserOptions": { e eoe ;
"sourceType": "module”, ) +myNode js .
"ecmaVersion": 2017 E—— ®
}, =]« eslintrc.ext :’
=l - install.js 24 [e,
3. Create a new file named [*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, new-

ex2.js in the routes folder.

We will begin by using the
low level Node.js HANA
Client which is available via
module @sap/hana-client.
This gives us direct access to
the HANA client drivers and
will generally support all the
latest client features.
However, it doesn’t have
some of the abstraction and
convenience features of the
higher level @sap/hdbext
library we will use later.

Nor can the @sap/hana-

cap: 0*/
"use strict";
var express = require("express");

module.exports = () => {
var app = express.Router();

//Hello Router
app.get("/", (req, res) =>{
let client = require("@sap/hana-client");
/[Lookup HANA DB Connection from Bound
HDB Container Service
const xsenv = require("@sap/xsenv");
let hanaOptions = xsenv.getServices({
hana: {
tag: "hana"
}
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client directly consume the
HDI container resource.
Instead we will look up the
connection parameters from
the bound HDI resource and
use those values to build the
connection string manually

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/dbl.js

h;

/ICreate DB connection with options from the
bound service
let conn = client.createConnection();
var connParams = {
serverNode: hanaOptions.hana.host +
":" + hanaOptions.hana.port,
uid: hanaOptions.hana.user,
pwd: hanaOptions.hana.password,
CURRENTSCHEMA:
hanaOptions.hana.schema

5

/lconnect
conn.connect(connParams, (err) =>{
if (err) {
return
res.type("text/plain").status(500).send( ERROR:
${ISON.stringify(err)}’);
}else {
conn.exec("SELECT
SESSION_USER, CURRENT_SCHEMA
FROM "DUMMY",
(err, result) => {
if (err) {
return
res.type("text/plain").status(500).send( ERROR:
${ISON.stringify(err)}’);

}else {
conn.disconnect();
return
res.type("application/json").status(200).send(result);
D
}
return null;
i
i
return app;

4. Now, add a new route

handler for /ex2 in the file
ex2.js after the previous
section you just inserted but
before the return app line.

This new code gets the
database connection/client
from the express request
object (req.db). This req
object was filled with a
database connection from the

//Simple Database Select Via Client
Wrapper/Middelware - In-line Callbacks
app.get("/express", (req, res) => {
let client = req.db;
client.prepare(
"SELECT SESSION_USER,
CURRENT_SCHEMA
FROM "DUMMY™,
(err, statement) => {
if (err) {
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easier to use/higher level
module @sap/hdbext. This
module functions as an
express middleware and
express will manage the
connection pool and
database connection for us.

Then create a prepared
statement for the SELECT of
SESSION_USER from
dummy. Execute the
statement and send the
results as JSON in the
response object.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/db2.js

return
res.type("text/plain").status(500).send("ERROR: " +
err.toString());

statement.exec(]],
(err, results) =>{
if (err) {
return
res.type("text/plain).status(500).send("ERROR: " +
err.toString());

}else {
var
result = JSON.stringify({
Objects: results
b
return

res.type("application/json").status(200).send(result);

D
return null;
D
D

Save your file and now run
the srv module.

File Edit Build Run

Deploy

Search View  Tools Help

<> Run script start v
~ & & 69
f%)-' = Workspace
B> +openSAPHANA [master]

i@z & *.che

08 +db [inactive]

£ +node_modules

B *srv

+.che

+gen

+lib
<node_modules
+router

* eslintrc
+.eslintrc.ext
+.install js

*my-service.cds

ofooloRols Moo Boli)

*package.json
[El +serverjs

0 +user_db

P +web

6. You should see that the

application was updated
successfully is running again.

101715 82104 445 PM [APP2-0] OUT HTTP Server- 40334

dafirisans fom

1017/18 B:21:04.449 PM [APP/2-0] OUT genican oty
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Click on the web folder and
the run window should
change to the details of the
running HTML5 module.
Since its already running and
we didn’t make any changes
to it, you can just click on the
Application link in the top
right corner of the window to
reopen it in your web browser
if you closed it from the
previous step.

Now change the path in the
browser to /node/ex2. You
should see the output of your
successful SELECT
statement.

@ SAP Web IDE for SAP HANA X [ https//34511pnvhudtzd6h-open X =

< c o

G /node/ex2
[

SESSION_USER: "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1_9HRQG34JF4ARNB20PJ4C6EIVI_RT",
CURRENT_SCHEMA: "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"

Now change the path in the
browser to
/node/ex2/express. You
should see the same output
but the backend code was
simpler because now express
is managing the HANA client
and connection pooling for
you.

& SAP Web IDE for SAP HANA X [4 https://34511pnvhudtzdéh-oper X =+

<« c O

G /node/ex2/express

- Objects: [

SESSION_USER: "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1_SHRQG34JF4ARNB20PJ4CEEIVI_RT",
CURRENT_SCHEMA: "OPENSAPHANA_OPENSAPHANA_HDI_CONTAINER_1"
}
1
}

10.

You might have noticed that
the default Node.js
programming approach is to
use callbacks/event handlers
for each operation. This is
because even the different
parts of a database request
(connection, prepared
statement, execution, etc) are
all non-blocking operations.

While this provides
considerable parallelization
and performance
opportunities; it can also
make the code more difficult
to read. As the next part of
this exercise you can return
to ex2.js and add a third
route handler, /waterfall, that
performs the same select but
uses the async module.

var async = require("async");
/ISimple Database Select Via Client
Wrapper/Middelware - Async Waterfall
app.get("/waterfall", (req, res) => {
let client = req.db;
async.waterfall([
function prepare(callback) {
client.prepare('SELECT
SESSION_USER, CURRENT_SCHEMA
FROM "DUMMY™,
(err, statement) => {
callback(null,
err, statement);

D
3
function execute(err, statement,
callback) {
statement.exec([], (execkrr,
results) => {
callback(null, execkrr,
results);
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This module doesn’t change
the runtime aspects of the
code, but organizes the
callback functions in an
easier to read array instead
of in-lining them within each
other.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/db3.js

Then run the srv module and
test again at
Inode/ex2/waterfall

b;
|3

function response(err, results,
callback) {
if (err) {

res.type("text/plain).status(500).send('ERROR:
${err.toString()}’);
}else {
var result =
JSON:.stringify({
Objects:
results

b
res.type("application/json").status(200).send(result);

return callback();

D;
h;

11.

For our next step we want to
use promises, but the
database interface module
doesn’t return promises yet.
Therefore we will create a
utility module in our local
project which wraps the
database interface and does
return promises.

Create a folder named utils
in srv and a file in utils
named dbPromises.js.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/dbPromises.js

[*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, new-
cap: 0, dot-notation:0, no-use-before-define:0 */

[*eslint-env node, es6 */

"use strict";

module.exports = class {

static createConnection() {
return new Promise((resolve, reject) => {
const xsenv = require("@sap/xsenv");
let options = xsenv.getServices({
hana: {
tag: "hana"
}
D

var hdbext = require("@sap/hdbext");
options.hana.pooling = true;

hdbext.createConnection(options.hana, (error, client)
=> {
if (error) {
reject(error);
}else {
resolve(client);
}

b
D
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constructor(client) {
this.client = client;
this.util = require("util™);
this.client.promisePrepare =
this.util.promisify(this.client.prepare);

}

preparePromisified(query) {
return this.client.promisePrepare(query);
}

statementExecPromisified(statement, parameters) {
statement.promiseExec =
this.util.promisify(statement.exec);
return statement.promiseExec(parameters);
}

loadProcedurePromisified(hdbext, schema, procedure)

{

hdbext.promiseLoadProcedure =
this.util.promisify(hdbext.loadProcedure);

return
hdbext.promiseLoadProcedure(this.client, schema, procedure);

}

callProcedurePromisified(storedProc, inputParams) {
return new Promise((resolve, reject) => {
storedProc(inputParams, (error,
outputScalar, ...results) => {

if (error) {
reject(error);
}else {
if (results.length < 2) {
resolve({
outputScalar: outputScalar,
results: results[0]
b

}else {
let output = {};

output.outputScalar = outputScalar;

for (leti=0;i
< results.length; i++) {

output[ results${i}'] = results[i];

}
resolve(output);

}
}
D;
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h;

12.

While the async module is a
step in the right direction for
code readability, it has the
disadvantage that it relies
upon a 3 party open source
module. However,
JavaScript itself has
introduced a similar solution
in the forum of Promises as
of ES6. Promises allow you
to chain callback event
handling logic together using
the then statement.

Let’s add another route
handler to ex2.js that uses
the promises approach to
perform the same HANA
database query as the
previous samples.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/db4.js

Then run the srv module and
test again at
/node/ex2/promises

//Simple Database Select Via Client
Wrapper/Middelware - Promises
app.get("/promises”, (req, res) => {
const dbClass = require(global.__base +
"utils/dbPromises");
let db = new dbClass(req.db);
db.preparePromisifiedSELECT
SESSION_USER, CURRENT_SCHEMA
FROM "DUMMY™)
.then(statement => {

db.statementExecPromisified(statement, [])
.then(results => {
let result =
JSON:.stringify({

Objects: results
b
return
res.type("application/json").status(200).send(result);
),
.catch(err =>{
return
res.type("text/plain").status(500).send( ERROR:
${err.toString()});
D

.catch(err =>{
return
res.type("text/plain).status(500).send( ERROR:
${err.toString()});
D

h;

13.

The final approach is
something very new as of
Node.js 8.x. This is a further
extension of the Promises
pattern but with the new
keyword async and await.
This allows you to write
asynchronous function calls
almost exactly as though they
were synchronous with only
the addition of the keyword
await.

//Simple Database Select Via Client
Wrapper/Middelware - Await
app.get("/await", async(req, res) =>{
try {
const dbClass = require(global. __base
+ "utils/dbPromises");
let db = new dbClass(req.db);
const statement = await
db.preparePromisified(SELECT SESSION_USER,
CURRENT_SCHEMA

FROM "DUMMY™);
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Notice that this is the most
streamlined and easiest of all
the examples. Also, instead
of repeated and inlined error
catch blocks, the Await
pattern allows for one single
error catch block.

Let’'s add another route
handler to ex2.js that uses
the Await approach to
perform the same HANA
database query as the
previous samples.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/db5.js

Then run the srv module and
test again at /node/ex2/await

const results = await
db.statementExecPromisified(statement, []);
let result = JSON.stringify({
Objects: results
D

return
res.type("application/json").status(200).send(result);
} catch (e) {
return
res.type("text/plain").status(500).send( ERROR:
${e.toString()});

b

14.

Next, we want to see how to
call Stored Procedures from
Node.js. The logic needed is
different from selects as you
call the loadProcedure
function and then pass a
specific interface structure to
call the procedure.

As the next part of this
exercise you can return to
ex2.js and add another route
handler, /procedures, that
performs calls to the stored
procedure,
get_po_header_data.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/db6.js

//Simple Database Call Stored Procedure
app.get("/procedures”, (req, res) =>{
var client = req.db;
var hdbext = require("@sap/hdbext");
//(client, Schema, Procedure, callback)
hdbext.loadProcedure(client, null,
"get_po_header_data", (err, sp) => {
if (err) {

res.type("text/plain).status(500).send( ERROR:
${err.toString()});
return;

}

/[(Input Parameters, callback(errors,
Output Scalar Parameters, [Output Table Parameters])
sp({}, (err, parameters, results) => {
if (err) {

res.type("text/plain”).status(500).send( ERROR:
${err.toString()});
}

var result = JSON.stringify({

EX_TOP_3_EMP_PO_COMBINED_CNT: results
D
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res.type("application/json").status(200).send(result);

h;

’

h;

15. Then run the srv module and

test again at
/node/ex2/procedures

& SAP Web IDE for SAP HANA b [ https;//34511pnvhudtz46h-oper X +

< c o0

G /node/ex2/procedures

{

- [EX_TOP_3_EMP_PO_COMBINED_CNT: [
- o
FULLNAME: "Fisher, Richard Andrew",
CREATE_CNT: 45,
CHANGE_CNT: 40,
COMBINED_CNT: 85

FULLNAME: "Miller, Michael",
CREATE_CNT: 35,
CHANGE_CNT: 38,
COMBINED_CNT: 73

FULLNAME: "Lerch, Anna Marie",
CREATE_CNT: 29,
CHANGE_CNT: 46,
COMBINED_CNT: 69

16. Let’'s add another path that

calls a stored procedure, but
this time we have input
parameters on the procedure.

As the next part of this
exercise you can return to
ex2.js and add another route
handler, /procedures?2, that
calls the stored procedure,
get_bp_addresses_by role.
Notice how we add
:partnerRole? to the express
route definition to process
this as a URL parameter.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/db7.js

/[Database Call Stored Procedure With Inputs
app.get("/procedures2/:partnerRole?", (req, res) => {
var client = req.db;
var hdbext = require("@sap/hdbext");
var partnerRole = req.params.partnerRole;
var inputParams = ";

if (typeof partnerRole === "undefined" ||
partnerRole === null) {
inputParams = {};
}else {
inputParams = {
IM_PARTNERROLE:
partnerRole
3

//(cleint, Schema, Procedure, callback)
hdbext.loadProcedure(client, null,
"get_bp_addresses_hy role", (err, sp) => {
if (err) {

res.type("text/plain").status(500).send( ERROR:
${err.toString()});
return;

/l(Input Parameters, callback(errors,
Output Scalar Parameters, [Output Table Parameters])
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sp(inputParams, (err, parameters,
results) => {
if (err) {

res.type("text/plain).status(500).send( ERROR:
${err.toString()});

}
var result = JSON.stringify({

EX_BP_ADDRESSES: results
D

res.type("application/json").status(200).send(result);

b 1
b
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17. Then run the srv module and

. &y SAP Web IDE for SAP HANA x [ https://34511pnvhudtz46h-oper X +
test again at

/node/ex2/procedures2/1 < C 00 G /nodefex2/procedures2/1
and {

/node/ex2/procedures2/2 to - EX_BP_ADDRESSES: [

teSt bOth partner types - - PARTNERID: "166660000",
1=customers and 2=suppliers PARTNERROLE: "1,

EMAILADDRESS: "karl.mueller@sap.com”,
COMPANYNAME: "SAP",

ADDRESSID: "16e6eeee34",

CITY: "Walldorf",

POSTALCODE: "69198",

STREET: "Dietmar-Hopp-Allee"

PARTNERID: "1@e@eeee2",

PARTNERROLE: "1",

EMAILADDRESS: "maria.brown@delbont.com",
COMPANYNAME: "DelBont Industries”,
ADDRESSID: "leeeeeee3e",

CITY: "Wilmington Delaware",
POSTALCODE: "1989%",

STREET: "1 2345 King Street"

PARTNERID: "1@e0eeee3",

PARTNERROLE: "1",

EMAILADDRESS: "saskia.sommer@talpa-hannover.de",
COMPANYNAME: "Talpa",

ADDRESSID: "1800800837".

& SAP Web IDE for SAP HANA X [ https://34511pnvhudtzd6h-oper X +

& C @ G /node/ex2/procedures2/2

EX_BP_ADDRESSES: [
-{

PARTNERID: "l@eeeeeel”,
PARTNERROLE: "2",
EMAILADDRESS: "dagmar.schulze@beckerberlin.de",
COMPANYNAME: "Becker Berlin",
ADDRESSID: "1000800835",
CITY: "Berlin",
POSTALCODE: "13467",
STREET: "CalvinstraRe"

PARTNERID: "1@eeeeele”,

PARTNERROLE: "2",

EMAILADDRESS: "franklin.jones@pear-computing.com”,
COMPANYNAME: "Pear Computing Services",

ADDRESSID: "leeeoeeed4",

CITY: "Atlanta Georgia",

POSTALCODE: "38338",

STREET: "Dunwoody Xing"

PARTNERID: "100800820",

PARTNERROLE: "2",

EMAILADDRESS: "igor.tarassow@retc.ru”,
COMPANYNAME: "Russian Electronic Trading Company",

18. But we can also take //Call 2 Database Stored Procedures in Parallel
advantage of the app.get("/proceduresParallel/", (req, res) => {
parallelization capabilities of var client = req.db;

Node.js and call two stored var hdbext = require("@sap/hdbext");
procedures in parallel with var inputParams = {
two separate requests to the IM_PARTNERROLE: "1"
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database.

A the next part of this
exercise you can return to
ex2.js and add another route
handler,
/proceduresParallel, that
calls two previous stored
procedures in parallel
requests.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/db8.js

h
var result = {};
async.parallel([

function(cb) {
hdbext.loadProcedure(client,
null, "get_po_header_data", (err, sp) => {
if (err) {
cb(err);
return;

/[(Input Parameters,
callback(errors, Output Scalar Parameters, [Output Table
Parameters])

sp(inputParams, (err,
parameters, results) => {

result.EX_TOP_3 EMP_PO_COMBINED_CNT =
results;
cb();
D
D

h
function(cb) {
//(client, Schema, Procedure,
callback)
hdbext.loadProcedure(client,
null, "get_bp_addresses_by_role", (err, sp) => {
if (err) {
cb(ern);
return;

}

/[(Input Parameters,
callback(errors, Output Scalar Parameters, [Output Table
Parameters])

sp(inputParams, (err,
parameters, results) => {

result.EX BP_ADDRESSES = results;

s

cb();
s

}
1, (em) =>{
if (err) {

res.type("text/plain).status(500).send( ERROR:
${err.toString()});
}else {

res.type("application/json").status(200).send(JSON.stri
ngify(result));

257



b
b

19.

Then run the srv module and
test again at
/node/ex2/proceduresParall
el

- EX_B

{
- e

0P_3_EMP_PO_COMBINED_CNT
{

FULLNAME: “Fisher, Richard Andrew
CREATE_CNT: 45,
CHANGE_CNT: 4,
COMBINED_CNT: 85

FULLNAME: “Miller, Michael

CHANGE_CNT: 38,
COMBINED_ONT: 73

FULLNAME: “Lerch, Anna Marie",
CREATE_CNT: 28,
CHANGE_CNT: 48,
COMBINED_CNT: 69

P_ADDRESSES : [
{

PARTNERID: "1¢
PARTNERROLE
EMATLADDRESS
COMPANYNAME:
ADDRESSID: "1
CITY: “Wal
POSTALCODE
STREET

PARTNERID: *1
PARTNERROLE
EMATLADDRESS
COMPANYNAME
ADDRESSID: "1
cITy: “wi
POSTALCODE
STREET

PARTNERID: "109802003",

20.

Now let’s recreate a few of
the XSJS samples from
Exercise 2.1. We will begin
with the whoAml exercise.
In 2.1 we used the $.session
to get the current user.
However, in pure Node.js we
don’t have the $ APlIs.
Instead we can read the
same information, and more,
from the request authinfo
object.

As the next part of this
exercise you can return to
ex2.js and add another route
handler, iwvhoAml, that
outputs the req.authinfo.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex

app.get("/whoAml", (req, res) => {
var userContext = reqg.authinfo;
var result = JSON.stringify({
userContext: userContext
i

res.type("application/json").status(200).send(result);

h;
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5/db9.js

21. Then run the srv module and
test again at
/node/ex2/whoAml

& SAP Web IDE for SAP HANA X [ hitps://34511pnvhudtzd6h-ope X +

€ C 0@ G /node/ex2/whoAml

- userContext: {
‘token:
"eyJhbGei0iAIUIMYNTYILCI@eXAI0iAIS1dUING . ey IqdGkiOiIxMDBMYmMQuN 1mZ TKONWLXYWMWMGNIM2ZM2ZDLiMWVmYiIsImvad
€14Xd411n0Fd3NOBKBIWpriNxzK7YDcg5SegeQrrpkzj-p7ZCuCzCx1dPijPUs 7QUuUXU2j1A_jBXBEDHIgBOE30QePgXmM24IXQ- 6MaF
- config: {
tenantmode: "dedicated”,
clientid: "sb-openSAPHANA-8@1i2",
verificationkey: "----- BEGIN PUBLIC KEY----- MIIBIjANBgkghkiG9weBAQEFAAOCAQEAMIIBCEKCAQEAgES63nXnW
Xsappname: "openSAPHANA-g@1i2",
identityzone: "uaa”,
identityzoneid: “uaz”,
clientsecret: "omh9jjzpfBQQ]jToSkyA4BBESneS/vHY7us01vZ778FPNULPVYCyvbsjgR2EW2j03NU+QZz/s0Ava AYPOVI
url: “https:/ - pm. local.com; 38033/uaa-security”
s
xsappname: "openSAPHANA-88112",
isForeignMode: false,

tokenContainsAttributes: true,
+tokenContainshdditionaliuth ibutesi—$alse,

- userInfo: {
logonName: "WORKSHOP_@@",

givenName: ",

familyName: "

email: “workshop@sap.com”
e

T
| "openid" |
clientId: "sb-openSAPHANA-8@1i2",
identityZone: "uaa”,
subdomain: null,
origin: "uas”,
userAttributes: { },
additionalAuthAttributes: “°
serviceinstanceid: null,
grantType: “authorization_code”,
- ssojwt: {
- ssolib: {
SsoExtEvallwToken: { },
SsoExtParseCertificate: { },
SsoExtGetProperty: { },
SsoExtSetProperty: { },
SsoExtLoadKey: { },
SsoExtGetVersion: { },
SsoExtShutdown: { },
SsoExtInitialize: { }
I
- jwtInfo: {
tAlgId: 4,
issuedAt: { },
lAudience: 33,

22. But there is even more
information which we can
access via Node.js about the
XSA/Cloud Foundry
environment. The built-in
process object gives us
access to this information via
the environment.

As the next part of this
exercise you can return to
ex2.js and add another route
handler, /env, that outputs
the process environment.

Note: if you don’t want to
type this code, we
recommend that you cut and

app.get("/env", (req, res) =>{
return
res.type("application/json").status(200).send(JSON.stringify(pr
ocess.env));

b
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paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/db10.js

23.

Then run the srv module and
test again at /node/ex2/env

24,

This environment information
has so much detail that it can
be overwhelming. Two of the
most important parts are the
VCAP_APPLICATION and
VCAP_SERVICES. These
give you access to all kinds of
XSA/CF details about the
current application and its
bound services.

As the next part of this
exercise you can return to
ex2.js and add two more
route handlers, /org and
/space, that outputs the
VCAP details for the current
XSA/CF organization and
space.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-

app.get("/org", (req, res) => {
let VCAP =
JSON.parse(process.env.VCAP_APPLICATION);
return
res.type("application/json").status(200).send(JSON.stringify(V
CAP.organization_name));

b

app.get("/space", (req, res) => {
let VCAP =
JSON.parse(process.env.VCAP_APPLICATION);
return
res.type("application/json").status(200).send(JSON.stringify(V
CAP.space_name));

b
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hana7/blob/snippets_2.3.2/ex
5/db11l.js

25.

Then run the js module and
test again at /node/ex2/org
and /node/ex2/space

& SAP Web IDE for SAP HANA X [ https://34511pnvhudtz46h-open X
& C 10 G /node/ex2/org
"HANAExpress™

¢ SAP Web IDE for SAP HANA x [ https://34511pnvhudtzdsh-oper X +
< C O G /node/ex2/space
"development™

26.

Now let’s combine what
we’ve learned about the
req.authinfo and also use
the @sap/xssec module to
build a security context which
could be used for custom
scope checks.

As the next part of this
exercise you can return to
ex2.js and another route
handler, /userinfo, that
outputs the combined info
about the user details and
scopes.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/dbl12.js

app.get("/userinfo", function(req, res) {
let xssec = require("@sap/xssec");
let xsenv = require("@sap/xsenv");
let accessToken;
let authWriteScope = false;
let authReadScope = false;
let controllerAdminScope = true;
let userinfo = {
"name"; req.user.id,
"familyName":
reg.user.name.familyName,
"emails": reg.user.emails,
"scopes": [],
"identity-zone":
reg.authinfo.identityZone
h
function getAccessToken(req) {
var accessToken = null;
if (req.headers.authorization &&
req.headers.authorization.split(" ")[0] === "Bearer") {
accessToken =
req.headers.authorization.split(" ")[1];

return accessToken;

}

accessToken = getAccessToken(req);
let uaa = xsenv.getServices({
uaa: {

}

}.uaa;

tag: "xsuaa"




xssec.createSecurityContext(accessToken,
uaa, function(error, securityContext) {
if (error) {
console.log("Security Context
creation failed");
return;

console.log("Security Context created
successfully");
userlnfo.scopes =
securityContext.scopes;
console.log("Scope checked
successfully");
i
return
res.type("application/json").status(200).json(userInfo);

b;

27. Then run the srv module and
test again at
/node/ex2/userinfo

&5 SAP Web IDE for SAP HANA X [ https://34511pnvhudtz46h-open X +

< cC o0

G /node/ex2/userinfo

{
name: "WORKSHOP_@@",
familyName: ""
- emails: [
-1
value: "workshop@sap.com"
}
1,
- scopes: [
"openid"
1

identity-zone: "uaa"

28. We will continue converting
xsjs exercise from earlier. For
this step, convert the
hdb.xsjs example that read
from the Purchase Order
table and output the results
as JSON.

As the next part of this
exercise you can return to
ex2.js and add a seventh
route handler, /hdb, that
outputs the results of a
selection from
PurchaseOrder.Item.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address

app.get("/hdb", async(req, res) => {
try {
const dbClass = require(global. __base
+ "utils/dbPromises");
let dbConn = new dbClass(req.db);
const statement = await
dbConn.preparePromisified(
"'SELECT FROM
OPENSAP_PURCHASEORDER_ITEMVIEW {
PURCHASEORDERID as
"PurchaseOrderld",
PRODUCT as "ProductID",
GROSSAMOUNT as
"Amount" }°
);
const results = await
dbConn.statementExecPromisified(statement, []);
let result = JSON.stringify({
PurchaseOrders: results
Dk
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https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/db13.js

return
res.type("application/json").status(200).send(result);
} catch (err) {
return
res.type("text/plain").status(500).send( ERROR:
${err.toString()}’);

}
h;

29. Then run the srv module and
test again at /node/ex2/hdb

& SAP Web IDE for SAP HANA X [ https://34511pnvhudtzd6h-oper X +
< C © G /node/ex2/hdb

{

- ‘PurchaseOrders: [

-1
PurchaseOrderId: 5006000608,
ProductID: "HT-1eee",
Amount: "1137.64"

PurchaseOrderId: 5080800608,
ProductID: "HT-1€91",
Amount: "61.88"

PurchaseOrderId: Se0egeeee,
ProductID: "HT-61e0",
Amount: "1116.22"

PurchaseOrderId: 5006000608,
ProductID: "HT-1ee1",
Amount: "2275.28"

PurchaseOrderId: 5080800608,
ProductID: "HT-1€92",

30. For the final conversion, let’s
bring over 0s.xsjs. From
pure Node.js we can simply
require the os module.

As the next part of this
exercise you can return to
ex2.js and add another route
handler, /os, that outputs the
results from a call to the os
module.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/dbl4.js

app.get("/os", (req, res) => {
var os = require("0s");
var output = {};

output.tmpdir = os.tmpdir();

output.endianness = os.endianness();

output.hostname = os.hostname();
output.type = os.type();
output.platform = os.platform();
output.arch = os.arch();
output.release = os.release();
output.uptime = os.uptime();
output.loadavg = os.loadavg();
output.totalmem = os.totalmem();
output.freemem = os.freemem();
output.cpus = os.cpus();
output.networkinfraces =
os.networklInterfaces();

var result = JSON.stringify(output);

res.type("application/json").status(200).send(result);

D

263



31. Then run the srv module and AEREr P TIEE [ 1csc//sisvipnudateivopen % IR
test again at /node/ex2/os ¢ 5 C 0 G /ndesesos

ecutionagent/executionroot/@e39860-3595-471d-962f-09c9a29dc75d/ app-tmp",

- loadavg: [
©.37890625,
©.6455078125,
9.72119140625

1

totalmem: 58983645184,

freemem: 21873168384,
- [epus: [
=
model: "Intel(R) Xeon(R) CPU E3-1535M v6 @ 3.108GHz",
speed: 3096,
- times: {
user: 8020100,
nice: 120,
sys: 7243200,
idle: 537555800,
irq: @
}

model: "Intel(R) Xeon(R) CPU E3-1535M v6 @ 3.10GHz",
speed: 3096,
- times: {
user: 8073500,
nice: 100,
sys: 7298200,
idle: 537849808,
irq: @
}

model: "Intel(R) Xeon(R) CPU E3-1535M v6 @ 3.10GHz",
speed: 3096,
- times: {

32. But the interaction with the app.get("/osUser", (req, res) => {
OS isn'’t limited to this one var exec = require("child_process").exec;
module. Node.js can fork a exec("whoami", (err, stdout, stderr) => {
child process which runs if (err) {
directly at the Linux OS level
of the application server. For res.type("text/plain").status(500).send( ERROR:
this we can use the ${err.toString()});
child_process built-in module. return;
}else {
As the next part of this
exercise you can return to res.type("text/plain").status(200).send(stdout);
ex2.js and add another route
handler, /osUser, that DE
outputs the results from a DE
Linux Shell command
whoami.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/db15.js
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33. Then run the js module and

test agam at &5y SAP Web IDE for SAP HANA X [ httpsy//34511pnvhudtz46h-oper X +
/node/ex2/osUser & 2 C O G /node/ex2/osUser
hxeadm
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Exercise 4.4: Asynchronous Non-Blocking I/O

In this exercise, you will learn about the fundaments of the asynchronous nature of Node.js. We will also
see how this asynchronous capability allows for non-blocking input and output. This technique is one of the
basic things that makes Node.js development different from other JavaScript development and also creates
one of the reasons for its growing popularity. We will see how these techniques are applied to common
operations like HTTP web service calls or even SAP HANA database access.

Explanation Screenshot
1. Return to the srv module and
the router/index.js source file. | "use strict";

Add a second module require
statement for ./exerciseAsync

module.exports = function(app,server) {
app.use("/node", require("./routes/myNode")());
app.use("/node/ex2", require("./routes/ex2")());
app.use("/node/excAsync",

require("./routes/exerciseAsync")(server));

g

2. Create a new file in your
router/routes folder called
exerciseAsync.js.

= *srv
=] *.che
G +gen
] +lib
1 *node_modules
7= +router
7= +routes

El +ex2js

El +exerciseAsync.js

El +myNode js
E! +index.js
=] +utils

El *.eslintrc

3. Add the following code to your
exerciseAsync.js file. You
can look at this code if you
want, but isn’'t what we want
you to focus on for this
exercise. Instead this is really
just a test framework.

We will instead write the

[*eslint no-console: 0, no-unused-vars: 0, new-cap:0 */
[*eslint-env node, es6 */

"use strict";

var express = require("express");

var WebSocketServer = require("ws").Server;

module.exports = function (server) {
var app = express.Router();
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important parts of this exercise
in a series of additional
Node.js modules — each
focusing on a different Node.js
asynchronous aspect.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex5
lex5 7

const asyncLib = require(global. __base +
"async/async.js");

const dbAsync = require(global.___base +
"async/databaseAsync.js");

const dbAsync?2 = require(global.__base +
"async/databaseAsync2.js");

const fileSync = require(global.__base +
"async/fileSync.js");

const fileAsync = require(global.__base +
"async/fileAsync.js");

const httpClient = require(global.__base +
"async/httpClient.js");

app.use((req, res) => {
var output =
"<H1>Asynchronous
Examples</H1></br>
<a
href="/exerciseAsync">/exerciseAsync</a> - Test Framework
for Async Examples</br>";
res.type("text/html").status(200).send(output);
i

try {
var wss = new WebSocketServer({

/Iserver: server
noServer: true

D

server.on("upgrade”, function
upgrade(request, socket, head) {
const url = require("url");
const pathname =
url.parse(request.url).pathname;

wss.handleUpgrade(request,
socket, head, function done(ws) {

wss.emit("connection”, ws, request);

s
}
h;

wss.broadcast = (data) => {
var message = JSON.stringify({
text: data
D

wss.clients.forEach(function
each(client) {

try {
client.send(message,
function ack(error) {
if (typeof error
== "undefined") {
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console.log("Send Error: ${error.toString()}");

s

} catch (e) {

console.log("Broadcast Error:

s

${e.toString()});

console.log("Sent: ${message}");

k

wss.on("error", (error) => {
console.log("Web Socket Server Error:

${error.toString()}");

h;

wss.on("connection”,

(ws) => {

console.log("Connected");

ws.on("message"”, (message) => {
console.log("Received:

${message});

var data =

JSON.parse(message);

switch (data.action) {

case
asyncLib.asyncDemo(wss);
case
fileSync.fileDemo(wss);
case
fileAsync.fileDemo(wss);
case
httpClient.callService(wss);

case

case

dbAsync2.dbCall(wss);

"async":

break;
"fileSync":

break;
"fileAsync":

break;
"httpClient":

break;

"dbAsync":
dbAsync.dbCall(wss);
break;

"dbAsync2":

break;

default:

Undefined Action: ${data.action}’);

}

wss.broadcast( Error:

break;
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b;

ws.on("close"”, () =>{
console.log("Closed");
D

ws.on("error", (error) => {
console.log("Web Socket
Error: ${error.toString()});
b
ws.send(JSON.stringify({
text: "Connected to Exercise
3"
1}, function ack(error) {
if (typeof error |==
"undefined") {
console.log("Send
Error: ${error.toString()});

b
D;
} catch (e) {
console.log(‘General Error: ${e.toString()});

return app;
4. We will also need a test user web 26 perMessa
interface for this exercise. che 27 s
1
Download the content from common e A wss .broadcas
this address: i18n Import > From File System ;
https://github.com/SAP/hana- images Export | b,
Xsa-opensap- multiply Convert to >3 : 1i
. - wss.clle
hana7/raw/shippets_2.3.2/ex5/ ,
. . odataBasic i~ try
exerciseAsync.zip Cut Ctri+X |
odataCRUD P
) Copy Ctri+C 5
Go to the web/resources ocataView b
. . El index.html Copy Full Path
folder and right mouse click. = : 3
Choose Import->From File El package json Paste Cli+V-
System. =l xs-annisnon Danama £9 & - 1 s
. Press browse and file the file
. N Import
exerciseAsync.zip in the
Downloads folder. Keep all ,
other selections at their *File exerciseAsync.zip Browse...
defaults and press OK.
* Import to /openSAPHANA/web/resources Select Folder
v| Extract Archive
OK Cancel
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6. This should import the

complete Ul for you.

= +web
O +.che
= +resources

0 +common

= +exerciseAsync

= +controller
0 +i18n
g +view
E! +Component.js
El +index.html
[El +manifest.json
0 +images
E! +favicon.ico
E! +index.html
[El +package.json

[El +xs-app.json

7.

In the web module, also edit
the xs-app.json. Add the
Websockets enabled section
and a logout after the
authenticationMethod.

"logout"; {
"logoutPage": "/logout.html",
"logoutEndpoint™: "/my/logout"

"websockets": {
"enabled": true

h
8. Create a folder upd_er Srv B= *srv

called async. This is where

we will create the rest of the =] °.che

files in this exercise part. = -async %
G +gen
o +lib
1 *node_modules
=] +router
=] +utils

[E] *.eslintrc
[E] - .eslintrc.ext

El -.installjs
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9. Download the rest of the files
from the following address:
https://github.com/SAP/hana-
Xsa-opensap-
hana7/raw/snippets_2.3.2/ex5/
async.zip

Right mouse click on
/srv/async and choose
Import -> From File System.

Choose the file async.zip
from the Download folder on
your local machine. Keep all
other settings the same and
press OK.

Import

*File async.zip
* Import to

lopenSAPHANA/srv/async

v| Extract Archive

: Browse...

Select Folder

OK | | Cancel

10.We can now run the srv
module.

Run script start

B> Workspace
B +openSAPHANA [master]

& *.che
0 +db
] *node_modules
B *srv
=] +.che
0] +async
= +gen
O +lib
1 =node_modules

11. You should see that the build
and deploy was successful.

12.S0 now run the web module
since we have new frontend
content as well.
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13.In the running tab, you should & SAP Web IDE for SAP HANA X [ web x +

see the index.html from
earlier. C ¢ G /indexhtml

Hello World!

14.Now change the path in the g G g -
browser to /exerciseAsync.

You should see the test

framework for this exercise. v Node.js Async Test Framework

Connected to Exercise 5

Basic Async | File Sync | File Async | HTTP Client | DB1 | DB2

15.Basic Async runs the async.js

code. In this code we will asyncls x
output a start message, then 1 |"esliﬂt-eﬂ-‘ node, esé
set a timer which will issue a 2 "use strict";
message after 3 seconds. 3+ module.exports = {
Finally we will issue an ending no asyncDemo: (wss) => {
message. 5 wss.broadcast("start");
6~ setTimeout(() =» {
7 wss.broadcast("Wait Timer Over");
8 }, 3000);
9 wss.broadcast("End");
10 }
11}
16.What do you expect this code | grr Q-

will output? From many other
programming languages we

Exercise Node.js Async

would eXpeCt Sequential ~ Node.js Async Test Framework
processing and therefore the

End output wouldn’t come until start

after the timer expired. o e Over

However part of the power of
node.js is asynchronous non-
blocking execution of many
core elements. In test UI,
press the Basic ASynC button. Basic Async | File Sync | File Async | HTTP client | DB1 | DB2
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17.Perhaps a timer seemed like
an obvious asynchronous
operation. However this
asynchronous nature of
node.js is often used when
programs must wait on input
or output. When asynchronous
processing is applied to these
operations, we can keep from
blocking execution of other
logic while we wait on things
like file access, http requests
or even database query
execution.

Let’s first look at the difference
between synchronous and
asynchronous file operations.

18.The fileSync.js is using the fs fileSyncjs x
library and the function 1
readFileSync to read each of 2 “use strict";
the two text files. After each 3 var fs = require("fs");
read operation output there is ‘5‘ -, -
~ module.exports =
amessage. 6~ fileDch: (wss) => {
7 var text = fs.readFileSync("./async/file.txt", "utfg8");
8 wss.broadcast(text);
9
10 wss.broadcast("After First Read\n");
11
12 text = fs.readFileSync("./async/file2.txt", "utf8");
13 wss.broadcast(text);
14
15 wss.broadcast("After Second Read\n");
16
17 }
18 )
19.Test your fileSync.js from the | = M 8 -
Ul test tool.
As you mlght eXpeCt, ~ Node.js Async Test Framework
everything is output in exactly
the same order as the lines of This is my first file
code were listed in the A
application because all This is my second file
operations were synchronous. Aler Second fead
Program execution didn’t
continue until each read
Operation had Completely Basic Async ."F'}i; sync | File async | HTTP client | DB1 | DB2

finished.
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20.Now to look at fileAsync.js. " fleAsyncjs x |
Notice that the message
output now is embedded as
an in-line callback function. It
doesn’t get executed until the
read operation is complete,
but the rest of the program
flow continues and isn’t

eslint-env node, es6
"use strict";
var fs = require("fs");

module.exports = {

- fileDemo: (wss) => {

- fs.readFile("./async/file.txt", "utf8", (error, text) => {
wss.broadcast(text);

W 0N OV R W N R
4

blocked by the file operation. M
10 wss.broadcast("After First Read\n");
11
12~ fs.readFile("./async/file2.txt", "utf8", (error, text) => {
13 wss.broadcast(text);
14 s
15 wss.broadcast("After Second Read\n");
16
17 }
118}
-
21.Now run fileAsync.js from the | = & Q.
test Ul. The output of this _ ,
exercise gives us very
different results. Both after ~ Node.js Async Test Framework
comments are output before
either of the file contents. e

Also if the first file had been
significantly larger than the

second, it's possible that the e e
second might have finished
and output first.

After Second Read

Basic Async | File Sync | File Async | HTTP Client | DB1 | DB2
This has powerful implications
to how we code applications.
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22.Similar to file operations, " httpClientjs x |
HTTP requests are another 1
area where our programs o e strict
. 3 var http = require("http");
must often wait on an external 7
response. In this exercise let’s 5+ module.exports = {
see how node.js also makes i lrvics (e e
Ca”ing eXternaI HTTP SeNiceS 8 wss.broadcast("Before HTTP Call\n");
non-blocking. 9
10~ try {

. . 1~ http.get({
The http |Ibl’al’y we used n 12 path: "http://www.loc.gov/pictures/search/?fo=json&q=SAP&",
earlier exercises can also be 3 hets. i ae B,
used to make HTTP requests. ol iy
Use the get fUﬂCtIOﬂ Of the 16 host: "www.loc.gov"
http library to call to 27 ¥ }

K . 18 5
http://www.loc.gov/pictures/se = Rusekion(response)
aI’Ch/?fOZISOH&CIZSAP. ThIS 20 response.setEncoding("utf8");
will call the US Library of 25 response:on(data’, (data) ®x:{

22 wss.broadcast(data.substring(e, 100));
Congress Image Search (a 5% b
REST APl WhICh requires no 24 response.on("error", wss.broadcast);
authentication or API Key to > s
. . 26~ } catch (err) {
keep the exercise simple). 27 wss.broadcast (err. tostring());
Issue a message before and 28 }
after the HTTP request. i: wss.broadcast("After HTTP Call\n");
31 }
32 )
23.Test your httpClient.js from oy G Q.
the test Ul.
Similar to the earlier file v Node js Async Test Framework
exercise, the after http call
console message is output Before HTTP Call
before the response from the JRR—
HTTP request.
{"search":{

“field": null,

"hits": 187,

"sort_order": null,

Basic Async | File Sync | File Async [{ HTTP client | DB1 | DB2
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24.Perhaps most interesting to us )
. . . databaseAsync.js x
is that this non-blocking
concept can also be extended 1
to database access. This 2  "use strict";
allows us to issue multiple 3 var hana = require("./database");
requests to the underlying 4~ module.exports = {
HANA_ database in parallel 5 v dbcall: (wss) => {
and Wlthout stopping the - function dummy() {}
processing flow of the . .
JavaScript application Iogic. 7 wss.broadcast("Before Database Call");
8 hana.callHANAL (dummy, wss);
Earlier in this exercise, you 9 hana.callHANA2 (dummy, wss);
learned about making 10 wss.broadcast("After Database Call");
database access to HANA. 11 }
For this exercise we've 12 };
already coded the database
requests in a reusable module
for you, so you can
concentrate on the
asynchronous flow.
First we have
databaseAsync.js. This
issues a message, then calls
two functions (call[HANA1 and
callHANAZ2), then issues
another message. This will
execute two different queries
in the HANA database.
25.Test your databaseAsync.js oy O Q-
from test UI. : :
Exercise Node.js Async
As you are hopefully learning v Node.js Async Test Framework
to expect, the messages you
issued after the database Before Database Call
requests are actually output e e o1
first. Only then are the Databsse Connected 2
database query results e el
returned. There is also no SO
guarantee that query 1 will
finish before query 2. Basic Async | File Sync | File Async | HTTP Client | 81 | DB2
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26.But what if you want more databaseAsync2 js
control over the flow of 1|
program execution. Maybe 2
you want several database g Vce stracts )
. . 4 var hana = require("./database");
Operatlons to happen n . 5 var async = require("async");
parallel, but then some logic to 6
execute only after all queries o '”°d”;:jﬁ°rfs =){ {
. . - a : WSS =
are complete. Thls_ is one of 5c asyne.parallel ([
things the async library in 10 - function(cb) {
node_js can make easier_ 11 wss.broadcast("Before Database call");
12 cb();
. 13 },
In databaseAsync2.js we 14~ Function(cb) {
adjust the |Ogic to use the 15 hana.callHANA1(cb, wss);
async.parallel function. This e Fonctiontch) ©
allows some of the commands 18 hana.callHANA2(cb, wss);
to execute in parallel as 19 b
before, but then have a sync e function(co) {
) ! N 21 wss.broadcast("After Database Call");
point once all operations are - b();
complete to allow further 23 }
processing. We will output - 1, function(err) ‘
. 25 wss.broadcast("---Everything's Really Done Now. Go Home!---");
one final message after = b
everything is done. 27
28 +
29 L
27.Test your databaseAsync2.js | g hoQ -
from the teSt UI Exercise Node.js Async
The execution is similar to v Node.js Async Test Framework
before, but now we have the
final message after all queries 300000011 HT-1007
are complete. Because we Toosoeia s
have a sync point after all
parallel execution is complete, Database Disconnected #2
H H End Waterfall #2
We Can OUtpUt thIS flnal ) ---Eve;lliing':neauy Done Now. Go Home!---
message after both queries
are Complete Basic Async | File Sync | File Async | HTTP Client | DB1 | DB2

277



Exercise 4.5: Exploring JavaScript Language Features

Explanation Screenshot
1. Using what you have [*eslint-env node, es6 */
learned already, let’s "use strict";

migrate the JavaScript
Basics in Exercise 3.3 from | module.exports = (app, server) => {

XSJS to pure Node.js. app.use("/node", require("./routes/myNode")());

Extend the router index.js app.use("/node/ex2", require("./routes/ex2")());

with a path for app.use("/node/excAsync”, require("./routes/exerciseAsync")(server));

JavaScriptBasics. app.use("/node/JavaScriptBasics",
require("./routes/JavaScriptBasics")());
h

2. Inthe srv/router/routes [*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, new-cap: 0, dot-

folder add the file notation:0, no-use-before-define:0 */

JavaScriptBasics.js with [*eslint-env node, es6 */

the same express router "use strict";

structure we've used var express = require("express");

throughout Exercise 4.
module.exports = function() {
var app = express.Router();

//Hello Router

app.get("/", (req, res) => {
res.send("JavaScript Basics Exercise");
i

return app;

3. This exercise will be a bit ~ & W BB avasapSasiss
different from all others.
Instead of following along
step-by-step or working
toward a very specific final
product; this exercise will
instead allow you to explore .
various JavaScript D exercsehsyncis
language features. e
Specifically we use what D
we've just learned about
Node.js non-blocking,
callback nature to adjust the
XSJS exercises from earlier
to pure Node.js

There is no strict right or
wrong solution to many of
these exercise parts.
However, you can view
sample solutions from:
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https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/master/srv/route
r/routes/JavaScriptBasics.js

Feel free to create similar
Node.js routes to explore
these language features.
However, the main point of
this exercise is to focus on
general JavaScript
language constructs and
how to adapt them to
unique aspects of Node.js.

4. First we will learn about
strings in JavaScript.

< C 1 Q /node/JavaScriptBasics/strings
Create a string with some
sample text in it (hint: =). Basic String: SAP HANA Extended Application Services
Access the first character The first character in the string: S
of the string. (hint: offsets
are zero based and The length of the string: 38

specified via [])

Access the last character in The last character in the string: s
the string (hint: slice). Upper: SAP HANA EXTENDED APPLICATION SERVICES

Output the length of the

string (hint: length). Lower: sap hana extended application services
Convert the string to all Find HANA: 4

upper and all lower case

(hint: toUpperCase). Find Last occurance of the letter A: 18

Find the position of a text Replace with XS: SAP HANA XS
part of the string (hint;

indexOf). Template Literals in ES6!

Find the last occurrence of
a character in the string.
Perform a find and replace
operation on the string
(hint: lastindexOf).

Multi-line string
second line

Sample implementation:
/strings
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5. Create a Data object with

the current date (hint: new
Date()).

Convert the data to various
other formats (UTC, Local
Data, Local Time, I1SO,
JSON (hint: to*String with
various modifies UTC,
Date, LocalDate,
LocaleTime, etc).

Access the sub-parts of the
date: Year, Month, Day,
Hours, Minutes, and
Seconds (hint: get* with
modifiers for FullYear,
Month, Day, Date, Time,
Hours, Minutes, Seconds).

Perform math on a date,
adding 30 days to the
current date (hint: setDate
and simple math).

Sample implementation:
/dates

& C 10  Q /node/lavaScriptBasics/dates
Now: Thu Aug 10 2017 13:49:16 GMT-0400 (EDT)
Now UTC: Thu, 10 Aug 2017 17:49:16 GMT

Now Date String: Thu Aug 10 2017

Now Locale Date String: 8/10/2017

Now Locale Time String: 1:49:16 PM

Now Locale String: 8/10/2017, 1:49:16 PM

Now ISO String: 2017-08-10T17:49:16.8217

Now JSON String: 2017-08-10T17:49:16.821Z
Now Year: 2017

Now Month: 7

Now Day of Week: 4

Now Day of Month: 10

Now number of milliseconds since midnight Jan 1, 1970: 1502387356821
Now Hours: 13

Now Minutes: 49

Now Seconds: 16

30 days from now: Sat Sep 09 2017 13:49:16 GMT-0400 (EDT)
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6. Create two arrays: one with

the colors Red, Green, and
Blue and one with Black,
White, Orange, and Purple

(hint: [“one”, “two, “three”]).

Output the first array as a
string (hint: toString).

Access the first element by
index (hint: zero based).

Get the number of
elements in the first array
(hint: length).

Get the index of Blue in the
first array (hint: indexOf).

Loop over the first array
and output each element
(hint: for( var i; i < length;
i++).

Combine the two arrays
(hint: concat).

Reverse Sort and then Sort
Ascending (hint: reverse,
sort).

Remove the last and then
first element (hint: pop,
shift).

Slice out the 3 and 4™
element (hint: slice).

Add two new colors
(Malachite and Fallow) at
the 3™ position (hint:
splice).

Add Brown to the start of
the Array (hint: unshift).

Sample implementation:
/array

& SAP Web IDE for SAP HANA X

< cC 0O

G /node/lavaScriptBasics/array
Complete Array: Red,Green,Blue

First Element: Red

Number of Elements: 3

Position of Blue: -1

Loop of Elements: Red Green Blue

Combined Array: Red,Green,Blue,Black, JPurple
Reverse Sort: Purple, s Black.Blue,Green,Red
Sort Ascending: Black,Blue,Green, JPurple,Red,
Remove the last element: Black,Blue,Green, Purple,Red
Remove the first element: Blue,Green, ,Purple,Red
Slice out the 3rd and 4th element: JPurple

Add two values at position 3: Blue,Green,Malachite,Fallow,Red

Add element to the beginning of the array: Brown,Blue,Green Malachite Fallow,Red

[ https://34511pnvhudtzd6h-ope

X

+
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Select 10 records from
PO.Header and convert the
results to JSON (hint:
reg.db and callbacks).

Loop over the elements in
the JSON object and create
a new DISCOUNTAMOUNT
attribute by discounting the
GROSSAMOUNT by 10%
(hint: for (var i; i < length;
i++).

Convert the JSON object to
a string and output it to the
frontend (hint:
JSON.stringify).

Sample implementation:
/json

e

[

C  Q /node/JavaScriptBasics/json

PURCHASEORDERID: 300000000,
HISTORY.CREATEDBY.EMPLOYEEID: 29,
HISTORY.CREATEDAT: "2815-81-01",
HISTORY.CHANGEDBY.EMPLOYEEID: 17,
HISTORY.CHANGEDAT: "2815-81-01",
NOTEID: "980eeeeeel",
PARTNER.PARTNERID: 1loooooeee,
CURRENCY: "EUR",

GROSSAMOUNT: "13224.47",
NETAMOUNT: "11113.08",
TAXAMOUNT: “2111.47",
LIFECYCLESTATUS: "N",
APPROVALSTATUS: "I",
CONFIRMSTATUS: "I",
ORDERINGSTATUS: "I",
INVOICINGSTATUS: "I,
DISCOUNTAMOUNT: 11902.023

PURCHASEORDERID: 360000001,
HISTORY.CREATEDBY.EMPLOYEEID: 18,
HISTORY.CREATEDAT: "2015-01-02",
HISTORY.CHANGEDBY.EMPLOYEEID: 1,
HISTORY.CHANGEDAT: "2015-01-02",
NOTEID: "90eeoeeesl”,
PARTNER.PARTNERID: 100000002,
CURRENCY: "EUR",

GROSSAMOLINT - "12403 73"

Create an object literal
called colors. Give it three
properties — red with the
value #FF0000, green with
the value #00FFO00, and
blue with the value
#0000FF. Give the object
a function named
favoriteColor. On Monday,
it should return blue, all
other days it returns red
(hint: var colors = {}).

Access the colors in the
object including the
Favorite color (hint:
object.<variable>).

Prove that objects are
assign by reference and
not assign by value (hint:
just set a value to a regular
variable and an object and
see the difference).

Create a purchase order
object for PO.Header
which returns PO Id, gross

&2 SAP Web IDE for SAP HANA X

e

C @ G /node/lavaScriptBasics/objects

Object Literals

Red

Blue

Favorite Color

References

Value 1: New Value

Value 2: First Value

Value 3: New Value

Value 4: New Value

Object Constructor

[ https://34511pnvhudtz46h-ope

X

-

Purchase Order: 300000001 Gross Amount: 12493.73 Discount Amount: 11244.357

Purchase Order: 300000002 Gross Amount: 11666.69 Discount Amount: 10500.021

282



amount, and a calculated
discount amount (10% off
gross amount) (hint:
function with logic from last
step — json.xsjs).

Create two instances of
this object — one for PO
300000000 and one for
300000001 (hint: use
async.parallel so you have
a sync point after both
objects are finished)

Sample implementation:

/objects

Now adjust the objects &> SAPWeb IDEfor SAPHANA X [ hitpsy//34511pnvhudizd6h-oper X =+
example from the previous

step and cover the <« C 0 G /node/JavaScriptBasics/classes

Purchase Order section to

be a true ES6 Class. True Classes

Create a purchase order Red

object for PO.Header Blue

which returns PO Id, gross
amount, and a calculated
discount amount (10% off
gross amount) (hint: use a Favorite Color
factory pattern to allow the
asynchronous loading of
the record from the DB
within the constructor of the

main class). Purchase Order: 300000001 Gross Amount: 12493.73 Discount Amount: 11244.357

Class Constructor

Purchase Order: 300000000 Gross Amount: 13224.47 Discount Amount: 11902.023

Create two instances of
this object — one for PO
300000000 and one for
300000001 (hint: use
async/await so you have a
sync point after both
objects are finished before
filling the output body
string)

Sample implementation:
/classes
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Exercise 4.6: Text Bundles

Explanation Screenshot

1. Return to the srv module.

2. Add a route for a new module

named textBundle that
corresponds to
/node/textBundle in the
router/index.js

[*eslint-env node, es6 */
"use strict";

module.exports = (app, server) => {
app.use("/node", require("./routes/myNode")());
app.use("/node/ex2", require("./routes/ex2")());
app.use("/node/excAsync",
require("./routes/exerciseAsync")(server));
app.use("/node/JavaScriptBasics",
require("./routes/JavaScriptBasics")());
app.use("/node/textBundle”,
require("./routes/textBundle")());

g

3. Create a new file in your

router/routes folder called
textBundle.js.

B “srv
= *.che
O] +async
0 +gen
0o +lib
£ +node_modules
= +router
B +routes
El +ex2.js
[El +exerciseAsync.js
[El +JavaScriptBasics.js
[El +myNode.js
[El +textBundle.js
El +indexjs
o] +utils

[El *.eslintrc

Add the following code to
your textBundle.js file. It has
implemented an HTTP
handler for the root URL
using express. In the
processing of this handler
use the TextBundle library.
When creating a new
TextBundle instance the
input are path (value
messages to point to your
message.properties file) and
locale which should call
getLocale passing in the req

*eslint no-console: 0, no-unused-vars: 0, consistent-return: 0,
new-cap: 0*/

[*eslint-env node, es6 */

"use strict";

var express = require("express");

var app = express.Router();

var os = require("0s");

var TextBundle = require("@sap/textbundle"). TextBundle;

var langparser = require("accept-language-parser");

function getLocale(req) {
var lang = reqg.headers["accept-language"];
if (llang) {
return;
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object. Then write into the res
object with the TextBundle
getText function (passing in
the text ID of greeting and
two parameters of
os.hostname() and

os.type().

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/ex5 8

}
var arr = langparser.parse(lang);
if (farr || arr.length < 1) {

return;

var locale = arr[0].code;
if (arr[O].region) {

locale +=
}

return locale;

+ arr[0].region;

}

module.exports = function() {

app.get("/", function(req, res) {
var bundle = new TextBundle(global.__base +
_i18n/messages”, getLocale(req));
res.writeHead(200, {
"Content-Type": "text/plain;

charset=utf-8"

i

var greeting = bundle.getText("greeting",
[0s.hostname(), os.type()]);

res.end(greeting, "utf-8");

b
return app;
b
5. We need a few text files to test Import
with.
You can download these files
from here: *File i18n.zip Browse... |
https://github.com/SAP/hana- . _
Import to lopenSAPHANA/srv/_i18n Select Folder

Xsa-opensap-
hana7/raw/snippets_2.3.2/ex5/
i18n.zip

Create a folder in srv called
_i18n. Right mouse click on
the srv/_i18n folder and
choose Import-> From File
System. Choose the file
i18n.zip from your Download
local folder. Keep all other
settings at their default values.
Choose OK.

v| Extract Archive

OK Cancel
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6. We can now run the srv
module.

)

=)

7=  Workspace
B +openSAPHANA [master]

&=
=] +db

.che

1 *node_modules
= “srv
£ =.che
= +_i18n
[E + messages.properties
[El + messages_de.properties
[El +messages_ja.properties
o +async
0 +gen
= +lib

T +*node modules

VAN

7. You should see that the build

and deploy was successful.

8. So now run the web module.

9. In the running tab, you should

see the index.html from
earlier.

&3y SAP Web IDE for SAP HANA X [N web

C 1 G /indexhtml

Hello World!
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10.Now change the path in the
browser to /node/textBundle.
You should see the English
message output from your text
file in the i18n folder.

E3 sAP Web IDE for SAP H/

«

Hello! Welcome to hanapm running on Linux.

C n

/node/textBundle

11.In order to test the translated
strings, go into the browser
Settings. Search for Lang and
then choose the Language
and input settings button.

e

i Apps [) XSAHomePage J& SAP HANA XS Adv:

MNew tab

Mew window

MNew incognito window

History
Downloads

Bookmarks

Zoom

Print...
Cast...
Find...
More tools
Edit
Settings

Help

Exit

C O @ Chrome

= Settings

- 100%  +

Cut Copy

e//settings

Q  lang

Languages

Paste

B3 SAP Web IDE for S/

Language
Eng @mn d State

Spell check

English (United States)
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12.Add German and Japanese
to the language list. Drag and
drop to raise German to the
top of the list

Languages

Language

English (United States)

Order languages based on your preference

English (United States)

Google Chrome is displayed in this [anguage

German

English

C]

[] nDpisplay Google Chrome in this language

[[] offerto translate pages in this language

Move to the toj
&

Move down
Remove

Offer to translate pages that aren't in a language you read ®

Spell check o

English (United States)

13.Refresh the web browser and
you should now see the B3 sAP Web IDE for SAPHA! x / [} /node/tex £ Settings
German text. : . :
(— c ﬁ | /node/textBundle

Hallo! Willkommen bei hanapm lauft auf Linux .

14.Repeat the process raising
Japanese [ja] to the top of the
list and refresh the web page

B SAP Web IDE for SAP H X !
5 C n

- 14

ZALZBIE ! hanapm |- Cifra h

/node/text X

£ Settings - S

15.Return the browser settings to
English at the top.
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16. Text bundles can now also be
used by CDS to create
language indepenent texts in
the metadata/annotations of
the generated OData services
as well.

my-service.cds x

1 IJs:'mg opensap.Purchaseorder.Headers as Headers frem '../db/data-model’;
using opensap.Purchaseorder.Items as Items from '../db/data-model’;

~ service CatalogService {

title: '{i18n»poService}’,

Remember back to the first of
Exercise 4 when we first

2
3
4
5
6 entity POs {(
7
8~ TTrreresT
9

InsertRestrictions: {Insertable: true},

10 UpdateRestrictions: {Updatable: true},
Crea_ted the PO and POltems 11 DeleteRestrictions: {Deletable: true}
Services. 12 }

13 ) as projection on Headers;

14

We used a title like shown in

15 entity POItems @(

the SCfeenShOtS. We dldn,t 16 title: "{il8n>poService}’,
have a text bundle at the time 17+ eapabitttiesT
SO it actua”y output this entire 18 InsertRestrictions: {Insertable: true},
. . 19 UpdateRestrictions: {Updatable: true},
block in the service. Now I_ets 20 DeleteRestrictions: {Deletable: true}
create a text bundle for this - }
String as well. 22 ) as projection on Ttems;
23
24 )
</Entit9Typ;> -

<Annotations Target="CatalogService.POs">
<Annotation Term="Common.Label" String="{il8n>poService}"/>
</Annotations>
<Annotations Target="CatalogService.EntityContainer/POs">
<Annotation Term="Capabilities.InsertRestrictions">
<Record Type="Capabilities.InsertRestrictionsType">
<PropertyValue Property="Insertable" Bool="true"/>
</Record>
</Annotation>
<Annotation Term="Capabilities.UpdateRestrictions">
<Record Type="Capabilities.UpdateRestrictionsType">
<PropertyValue Property="Updatable" Bool="true"/>
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17.

Create a new file named
i18n.properties in the
srv/_i18n folder.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex5
/i18n.properties

File Edit Build Run Dep

PA 5 5 | | Run scrptstan

Sl = viokspace
B> +openSAPHANA
g £l " che
T +db
5 *node_modules
& s
5 -.che
B +_it8n
[2) +i18n.propertias
+messages properties
5) +messages_de.properties
) +messages_ja.properties
=] +async
= +gen
7] +lib

[
[

|

E *node_modules
5] +router

[

5 +utils

* eslintrc
+ eslintrc.ext

« installjs

* my-sarvice.cds
* package json

+serverjs

5 +user_db

= +web

5] +xsis
+.cds_gen log
*mita yaml

=) -package json

=) +xs-securityjson

18.

Save your files and re-run the
srv module. Then retest the
Odata V4 service metadata at
/odata/v4/opensap.hana.Cat
alogService/$metadata

If you scroll down into the
metadata you should see that
the CatalogService.POs
annottion now hast he
descriptive string which is
langauge specific. The same
way we created translated
bundles for this exercise
could now be applied to your
Odata V4 metadata as well.
This is especially important
later when we start to build
UI5/Fiori applications that use
these labels in the User
Interface.

Before:
</EntityType>

<Annotations Target="CatalogService.POs">
<Annotation Term="Common.Label" String="{il8n>poService}"/>

</Annotations>

<Annotations Target="CatalogService.EntityContainer/POs">
<Annotation Term="Capabilities.InsertRestrictions">
<Record Type="Capabilities.InsertRestrictionsType">
<PropertyValue Property="Insertable" Bool="true"/>

</Record>
</Annotation>

<Annotation Term="Capabilities.UpdateRestrictions">
<Record Type="Capabilities.UpdateRestrictionsType">
<PropertyValue Property="Updatable" Bool="true"/>

After:

</CMLLLYy 1ype>

<Annotations Target="CatalogService.POs">

<Annotation Term="Common.Label" String="Purchase Orders"/>

</ ATMota tLoms

<Annotations Target="CatalogService.EntityContainer/POs">
<Annotation Term="Capabilities.InsertRestrictions">
<Record Type="Capabilities.InsertRestrictionsType">
<PropertyValue Property="Insertable" Bool="true"/>

</Record>
</Annotation>

<Annotation Term="Capabilities.UpdateRestrictions">
<Record Type="Capabilities.UpdateRestrictionsType">
<PropertyValue Property="Updatable" Bool="true"/>

</Record>
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Exercise 4.7: Open Source Modules

We've already seen how key Node.js functionality is provided by non-SAP open source modules. You've
used express, async, and others already in this exercise. Now we will see other common programming
tasks can be accomplished without the need of SAP provided APls. We will convert database query
results to Microsoft Excel, utilize ZIP compression, and XML parsing — all using existing open source

Node.js Modules.

Explanation

Screenshot

1. Return to the srv module.

2. Add a route for a new module
named excel that corresponds
to /node/excel in the
router/index.js

[*eslint-env node, es6 */
"use strict";

module.exports = (app, server) => {
app.use("/node", require("./routes/myNode")());
app.use("/node/ex2", require("./routes/ex2")());
app.use("/node/excAsync",
require("./routes/exerciseAsync")(server));
app.use("/node/JavaScriptBasics",
require("./routes/JavaScriptBasics")());
app.use("/node/textBundle”,
require("./routes/textBundle™)());
app.use("/node/excel", require("./routes/excel")());

k
3. Create a new file in your =R
router/routes folder called & -.che
excel js. Ce1+_i18n
O +async
=] +gen
£ +lib
£ +node_modules
B +router
P> +routes
El +ex2js
El +exceljs

El +exerciseAsync.js
El +JavaScriptBasics.js
El +myNode.js
[El +textBundle js

[El +indexjs

& +utils
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Add the following code to
your excel.js file. We are
using the node-xlsx module.
With one call to a function in
this module we can pass in
query results as JSON and
receive back the binary string
that contains the true Excel
content format (not just tab or
comma delimited string).

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/ex5_excel.js

[*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, dot-
notation: 0, new-cap: 0*/

[*eslint-env node, es6 */

"use strict";

var express = require("express");

var excel = require("node-xIsx");

var fs = require("'fs");

var path = require("path");

module.exports = function() {
var app = express.Router();

//Hello Router
app.get("/", (req, res) =>{
var output =
"<H1>Excel Examples</H1></br>
<a
href="${req.baseUrl}/download">/download</a> - Download
data in Excel XLSX format</br>";
res.type("text/html").status(200).send(output);
i

//Simple Database Select - In-line Callbacks
app.get("/download", async(req, res) => {
try {
const dbClass = require(global. __base
+ "utils/dbPromises");
let client = new dbClass(req.db);
const statement = await
client.preparePromisified(
"SELECT TOP 10
"HEADER.PURCHASEORDERID" as "ID",

"PRODUCT.PRODUCTID" as "PRODUCT",
GROSSAMOUNT as "AMOUNT"

FROM "PO.ltem™
)i

const results = await
client.statementExecPromisified(statement, []);

let out = [];

for (let item of results) {

out.push([item.ID,

item.PRODUCT, item.AMOUNT]);

var result = excel.build([{
name: "Purchase Orders",
data: out
1)
res.header("Content-Disposition”,
"attachment; filename=Excel.xIsx");
return res.type("application/vhd.ms-
excel").status(200).send(result);
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} catch (e) {
return
res.type("text/plain").status(500).send(' ERROR:
${e.toString()});
}

D;
return app;
h
5. We can now run the srv /= File Edit Build Run Deploy Search

module.

E%J B Workspace
B +openSAPHANA [master]
5:‘;;4 O *.che
= +db

1 *node_modules

B “srv

= -.che
=] +_i18n
=] +async
T +gen

6. You should see that the build &
and deploy was successful. =
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7.

In your other browser tab
where we've been testing,
change the path in the
browser to
/node/excel/download. You
should receive the file save
dialog of the browser for a file
named Excel.xlIsx.

[E) SAP Web IDE for SAP He x /= hitpsu//wdfibmt0749md X

€ C O @ secure | htps //wdflbmt0748 wdfsap corp

Excel Examples

download - Download data in Excel XLSX format

€ sove s
- . p

Organize = Mew folder
~ s Quick access
Douments
& Downloads
& Pictures
2017
exercises
HANAZ_SPS2 W26

installs

File name: | Excelxlsx
Save as type: Microsoft Excel Worksheet

A Hide Folders

) SAP Web IDE for SAPH/ X / =7 https//wdflbmt0749mwa: X

¢« C O | @ Secure | https//wdflbmt0749 wdf sap.corp

Excel Examples

download - Download data in Excel XLSX format

Rl sers\ 20976000 ments

» CHINODG40487A > Documents > TechEd » 2017 » v

ochEd2017 HBD260
TCantralConsumptionDB
TCenwalConsumptionNode
TechEd2017CenuaiDd

(]

Insert  Page Layout

Copy ~
¥ Format Painter
Ciipbosrd
Al v fi

A B C D

[ se+o8]HT-1000 1137.64

3E+08 HT-1091 61.88

1

2

3 3E+08 HT-1100 213.96
4 3E+08 HT-2026 '35.69

5 3E+08 HT-2000 '892.46
6  3E+08 HT-1010 2378.81
7 3E+08 HT-1104 '196.35
8  3E+08 HT-1603 6069.00
9 3E+08 HT-1011 '5471.62
10 3E+08 HT-1104 '65.45

Purchase Orders +

Formulas

300000000

Data Review View

A A = ¥

- A s
¢

F G H

PDF-XChange V6 ) Tel

¥ Wrap Text

Merge & Center -

8. Return to the srv module. Add

a route for a new module
named xml that corresponds
to /node/xml in the
router/index.js

[*eslint-env node, es6 */
"use strict";

module.exports = (app, server) => {
app.use("/node", require("./routes/myNode")());
app.use("/node/ex2", require("./routes/ex2")());
app.use("/node/excAsync",

require("./routes/exerciseAsync")(server));
app.use("/node/JavaScriptBasics",

require("./routes/JavaScriptBasics")());
app.use("/node/textBundle",

require("./routes/textBundle”)());

app.use("/node/excel”, require("./routes/excel")());
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app.use("/node/xml", require("./routes/xml")());

9. Create a new file in your
router/routes folder called
xml.js.

B “srv
=] *.che
0 +_i18n
] +async

=1 +gen
0 +lib
£33 +node_modules
B> +router
B> +routes
=l +ex2.js
=l +excel.js
=l +exerciseAsync.js
El +JavaScriptBasics.js
E +myNode.js
El +textBundle.js
El +xmljs
[El +index.js

=1 +utils

10. Add the following code to
your xml.js file. We are using
the xmldoc module. This
module provides XML parsing
and rendering functions. We
will provide a simple,
hardcoded XML string and
use this module to parse it
and output results for each
child of the root node we find.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/ex5 _xml.js

[*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0,
quotes: 0, new-cap: 0*/

[*eslint-env node, es6 */

"use strict";

var express = require("express");

var XmIDocument = require("xmlidoc").XmIDocument;

module.exports = function() {
var app = express.Router();
//Hello Router
app.get("/", (req, res) =>{
var output = '<H1>XML Examples</H1></br>
<a
href="%{req.baseUrl}/example1l">/examplel</a> - Simple XML
parsing</br>";
res.type("text/html").status(200).send(output);
i

/ISimple Database Select - In-line Callbacks
app.get("/fexamplel”, (req, res) => {
const xml =
“<?xml version="1.0" encoding="UTF-8"
standalone="yes"?>
<l-- this is a note -->
<note noteName="NoteName">

<to>To</to>
<from>From</from>
<heading>Note
heading</heading>
<body>Note body</body>
</note>
</xml>7;
let body ="";
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let note = new XmIDocument(xml);
note.eachChild((item) => {

body += item.val + '</br>";
i

return
res.type("text/html").status(200).send(body);
Dk

return app;

11.We can now run the srv
module.

File Edit  Build Run Deploy  Search

E%J B Workspace
B +openSAPHANA [master]
i:‘;,? O *.che
= +db
8 *node_modules
= “srv
& -.che
a1 +_i18n
] +async
T +gen

12. You should see that the build
and deploy was successful.

13.In your other browser tab
where we've been testing,
change the path in the
browser to
/node/xml/examplel. You
should see the results of
parsing the sample XML
content.

E SAP Web IDE for SAP HA X / 7 https://wdflbmt0749.wd’ X

& C @& Secure | https//wdflomt0749.wdf.sap.corp:51055/node/xml/example1

To

From

Note heading
Note body
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14.Return to the srv module. Add

a route for a new module
named zip that corresponds to
/node/zip in the
router/index.js

[*eslint-env node, es6 */
"use strict";

module.exports = (app, server) => {
app.use("/node", require("./routes/myNode")());
app.use("/node/ex2", require("./routes/ex2")());
app.use("/node/excAsync",
require("./routes/exerciseAsync")(server));
app.use("/node/JavaScriptBasics",
require("./routes/JavaScriptBasics")());
app.use("/node/textBundle”,
require("./routes/textBundle")());
app.use("/node/excel", require("./routes/excel")());
app.use("/node/xml", require("./routes/xml")());
app.use("/node/zip", require("./routes/zip")());

h
15.Create a new file in your B e
router/routes folder called [ wehe
. . 0 +_i18n
le'JS' O +async
01 +gen
£ +lib
CJ *node_modules
B +router
B +routes
[l +ex2js
El +excel js

[El +exerciseAsync.js
[El +JavaScriptBasics.js
[El +myNode. js
[El +textBundle js
[El +xmljs
El +zipjs

[El +index.js

& +utils

16.

Add the following code to
your zip.js file. We are using
the node-zip module. With
one call to a function in this
module can create zip
content; adding files, folders,
or any content to the output
Zip archive.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/ex5_zip.js

[*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, dot-
notation: 0, new-cap: 0*/

[*eslint-env node, es6 */

"use strict";

var express = require("express");

module.exports = function() {
var app = express.Router();

//Hello Router
app.get("/", (req, res) =>{
var output =
"<H1>ZIP Examples</H1></br>
<a
href="${req.baseUrl}/example1">/examplel</a> - Download
data in ZIP format - folder and files</br>
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<a
href="${req.baseUrl}/zipPO">/zipPO</a> - Download Purchase
Orders in ZIP format</br>";
res.type("text/html").status(200).send(output);
D

//Simple Database Select - In-line Callbacks
app.get("/examplel"”, (req, res) => {
let zip = new require("node-zip")();
zip.file("folderl/demol.txt", "This is the new
ZIP Processing in Node.js");
zip.file("demo2.txt", "This is also the new ZIP
Processing in Node.js");
let data = zip.generate({
base64: false,
compression: "DEFLATE"
i
res.header("Content-Disposition”, "attachment;
filename=ZipExample.zip");

return
res.type("application/zip").status(200).send(new Buffer(data,
"binary"));
i

//Simple Database Select - In-line Callbacks
app.get("/zipPQ", async(req, res) => {
try {
const dbClass = require(global. __base
+ "utils/dbPromises");
let client = new dbClass(req.db);
const statement = await
client.preparePromisified(
"SELECT TOP 25000
"PurchaseOrderld", "Partnerld", "CompanyName",
"CreatedByLoginName", "CreatedAt", "GrossAmount"
FROM "PO.HeaderView"
ORDER BY "PurchaseOrderld"
)i
const results = await
client.statementExecPromisified(statement, []);
let out ="";
for (let item of results) {
out += item.PurchaseOrderld
+ "\t" + item.Partnerld + "\t" + item.CompanyName + "\t" +
item.CreatedByLoginName + "\t" + item.CreatedAt +
"\t +
item.GrossAmount + "\n";
}
let zip = new require("node-zip")();
zip.file("po.txt", out);
let data = zip.generate({
base64: false,
compression: "DEFLATE"

b

298



res.header("Content-Disposition”,
"attachment; filename=poW orklist.zip");

return
res.type("application/zip").status(200).send(new Buffer(data,
"binary"));
} catch (e) {
return
res.type("text/plain).status(500).send( ERROR:
${e.toString()});
D
return app;
h
17.We can now run the srv (&> File Edit Build Run Deploy Search

module.

f—%ﬁ B Workspace
= +openSAPHANA [master]
@3 = *.che
0 +db

9 *node_modules
= “srv
=] *.che
+ i18n

Ea
7 +async
] +gen

18. You should see that the build
and deploy was successful.
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19.In your other browser tab

where we've been testing,
change the path in the
browser to
/node/zip/examplel. You
should receive the file save
dialog of the browser for a file
named ZipExample.zip.

This zip file has a folder
named, folderl, with afile
named demol.txt. It also has
a file named demo?2.txt in the
root.

@ Save As
A | > CHINOOGAD4BTA > Documents > TechEd > 2017 » v U Search2017
Organize = New folder
W CHINODBAO4BTA ~ Name Date modified Type
m Desktop BB TechEd2017. HBD260.2ip
2 Documents BB TechEd2017CentralConsumptionDB.zip
& Downloads & TechEd2017CentralConsumptionNode.zip
B Music B TechEd2017CentralDB.zip
. TechEd2017 HBD260
& Pictures
TechEd2017CentralConsumptionDB
W Videos TechEd2017CentralConsumptionNode
&5 05Disk (C) TechEd2017CentralDB
- Backup (E) v <

File pame: |

Save as type: WIinRAR ZIP archive

 Hide Folders Save Cancel
B ZipExample.zip - WinRAR IS - o %
File Commands Tools Favorites Options Help b

- a2 B % ¢

i v b

e i

Add  ExtractTo Test  View Delete Find  Wizard  Info | ViusScan Comment  SFX

[ @ zipExample zip - ZIP archive, unpacked size B7 bytes
[ Neme Size Packed Type Modified

Local Disk

folder!
demoz tet

=L

Fike folder
a6 46 Text Document

Total 1 folder and 46 bytes in 1 file

/32017 9
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Exercise 4.8: JavaScript Object Oriented

In Exercise 4.5 we saw some of the basics of the new JavaScript class capabilities of ES6. In this exercise
we want to expand upon this topic and learn more about the objected oriented programming concepts

that are possible in Node.js.

Explanation Screenshot
1. Return to the srv module.
2. Inourroutes folder, createa | & "sv
new file named G - .che
ooTutoriall.js. £ +_M8n
[E3] +async
ﬁ +gen
0o +lib
£ *node_modules
B= +router
B> +routes
[El +ex2js
El +exceljs

[El +exerciseAsync.js
[El +JavaScriptBasics.js
[El +myNode js
[El +ooTutorial1 js
[El +textBundle.js
El +xmljs
El +zipjs

[El +indexjs

O +utils

3. InooTutoriall.js, let’s create
a very small class. It should
have a constructor that
accepts a unique id. It should
also have one method that
takes an input value. If that
value is equal to 20, then
throw an error. Otherwise just
return the input value.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-

[*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, new-
cap: 0, dot-notation:0, no-use-before-define:0, no-inner-
declarations:0 */
[*eslint-env node, es6 */
module.exports = class {

constructor(id) {

this.id = id;
}

myFirstMethod(importl) {
if (importl === 20) {
let error = {};
error.message = "Something Bad

Happend";
error.value = importl;
throw error;
}
return import1;
}
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hana7/blob/snippets_2.3.2/ex
5/o0l.js

. In our routes folder, create a
new file named
ooTutorial2.js.

B *srv
«.che
+_i18n
+async
+gen
+lib

[ B EEEE

=3
o
Q.
@
3
o
a
=4
o
[

= +router
> +routes
El +ex2js
El +exceljs
El +exerciseAsync.js
El +JavaScriptBasics.js
El +myNode js

El +ooTutoriall.js

El +ooTutorial2.js

El +textBundle js
El +xmljs
El +zipjs
[El +index. s
o +utils

Open the new file
ooTutorial2.js.

Like any good OO
environment, JavaScript
classes support both instance
and static methods/attributes.
Let’s create another class
with two static methods —
getFlightDetails and
calculateFlightPrice.

getFlightDetails will just be a
simple wrapper for a
database selection.

calculateFlightPrice will also
be a database select, but we
will also enhance the results
with business logic to apply
different price surcharges for
different plane types.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address

*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, new-
cap: 0, dot-notation:0, no-use-before-define:0, no-inner-
declarations:0 */
[*eslint-env node, es6 */
module.exports = class {
static async getFlightDetails(db, carrierld,
connectionld, flightDate) {
return new Promise(async(resolve, reject) => {
try {

const dbPromises =
require(global. __base + "utils/dbPromises");

let dbConn = new
dbPromises(db);

const statement = await
dbConn.preparePromisified("select * from SFLIGHT WHERE
CARRID =? AND CONNID = ? and FLDATE =?");

resolve(await
dbConn.statementExecPromisified(statement, [carrierld,
connectionld, flightDate)));

} catch (err) {

let error = {};

error.message = "Invalid
Flight";

error.carrierld = carrierld;

error.connectionld =
connectionld;

error.flightDate = flightDate;

error.details = err;
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https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/002.s

reject(error);

b
}

static async calculateFlightPrice(db, carrierld,
connectionld, flightDate) {
return new Promise(async(resolve, reject) => {
try {

const dbPromises =
require(global.__base + "utils/dbPromises");

let doConn = new
dbPromises(db);

const statement = await
dbConn.preparePromisified(

"select PRICE,

CURRENCY, PLANETYPE from SFLIGHT WHERE CARRID =
? AND CONNID =? and FLDATE =?");

const results = await
dbConn.statementExecPromisified(statement, [carrierld,
connectionld, flightDate]);

let price;

switch
(results[0].PLANETYPE) {

case "747-400":

price =
results[0].PRICE * 1 + 40;
break;
case "A310-300"
price =
results[0].PRICE * 1 + 25;
break;
default:
price =
results[0].PRICE * 1 + 10;
break;
resolve(price);
} catch (err) {
let error = {};

error.message = "Invalid
Flight";

error.carrierld = carrierld;

error.connectionld =
connectionld;

error.flightDate = flightDate;

error.details = err;

reject(error);

D

303



. In our routes folder, create a
new file named
ooTutorial3.js.

B “srv

4 *.che

i +_i18n

[v] +async
+gen

0 +lib

1 *node_modules

B +router

B +routes

El +ex2js
=l +excel.js
=l +exerciseAsync.js
=l +JavaScriptBasics.js
El +myNode.js
=l +ooTutorial1.js
=l +ooTutorial2.js
=l +ooTutorial3.js
=l +textBundle.js
=l +xml.js
=l +Zip.js

[El +indexjs

Now copy the content from
ooTutorial2.js into
ooTutorial3.js. We want to
adjust this class to now be
instances based. Add a
constructor method that will
accept the DB object. We can
store the DB object in the
instance of the class and
avoid having to pass it into
each method.

Also, we can store the results
of the database query with
the class instance as well.
We don'’t have to pass the
keys into both methods.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/003.js

[*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, new-
cap: 0, dot-notation:0, no-use-before-define:0, no-inner-
declarations:0 */
[*eslint-env node, es6 */
module.exports = class {

constructor(db) {

this.db = db;
}

async getFlightDetails(carrierld, connectionld,
flightDate) {
const dbPromises = require(global. __base +
"utils/dbPromises");
let dboConn = new dbPromises(this.db);
return new Promise(async(resolve, reject) => {
try {
const statement = await
dbConn.preparePromisified("select * from SFLIGHT WHERE
CARRID =? AND CONNID = ? and FLDATE =?");
this.flight = await
dbConn.statementExecPromisified(statement, [carrierld,
connectionld, flightDate]);
resolve(this.flight);
} catch (err) {
let error = {};
error.message = "Invalid
Flight";
error.carrierld = carrierld;
error.connectionld =
connectionld;
error.flightDate = flightDate;
error.details = err;
reject(error);

D
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calculateFlightPrice() {
return new Promise(async(resolve, reject) => {
try {
let price;
switch
(this.flight[0]. PLANETYPE) {
case "747-400"

price =
this.flight[0].PRICE * 1 + 40;
break;
case "A310-300"
price =
this.flight[0].PRICE * 1 + 25;
break;
default:
price =
this.flight[0].PRICE * 1 + 10;
break;
resolve(price);
} catch (err) {
let error = {};
error.message = "Flight not
loaded yet";
error.details = err;
reject(error);
}
i
}
h

8. In our routes folder, create a
new file named
ooTutorial4.js.

«.che
+_i18n
<] +async
] +gen
T +lib
1 *node_modules
25 +router
B +routes
=l +ex2.js
=l +exceljs
=l +exerciseAsync.js
= +JavaScriptBasics.js
=l +myNode.js
=l +ooTutorial1 js
=l +ooTutorial2 js
=l +ooTutorial3.js
£l +ooTutorial4 js
=l +textBundle.js
=) +xmljs
=l +zipjs
=l +index.js

9. For our final class,
ooTutorial4.js, let's use one
of the most powerful aspects
of OO —inheritance.

Create a class that inherits

*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, new-
cap: 0, dot-notation:0, no-use-before-define:0, no-inner-
declarations:0 */

[*eslint-env node, es6 */

var ooTutorial3 = require("./ooTutorial3");

module.exports = class extends ooTutorial3 {
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from the previous steps. constructor(db) {
Overload the super(db);
calculateFlightPrice method }

with a new implementation
that adds a 25% surcharge to async calculateFlightPrice() {

all prices. return new Promise(async(resolve, reject) => {
try {

Note: if you don’t want to let price = await

type this code, we super.calculateFlightPrice();

recommend that you cut and resolve(price * 1.25);

paste it from this web } catch (err) {

address reject(err);
https://github.com/SAP/hana-
Xsa-opensap- b;
hana7/blob/snippets_2.3.2/ex }

5/004.js h

10.Add a route for a new module | /*eslint-env node, es6 */
named oo that corresponds to | "use strict";
/node/oo in the
router/index.js so that we can | module.exports = (app, server) =>{
write tests for all these new app.use("/node", require("./routes/node")());
classes. app.use("/node/ex2", require("./routes/ex2")());
app.use("/node/excAsync",
require("./routes/exerciseAsync")(server));
app.use("/node/JavaScriptBasics",
require("./routes/JavaScriptBasics")());
app.use("/node/textBundle”,
require("./routes/textBundle")());
app.use("/node/excel", require("./routes/excel")());
app.use("/node/xml", require("./routes/xml")());
app.use("/node/zip", require("./routes/zip")());
app.use("/node/oo"”, require("./routes/o00")());
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11.Create a new file in your
router/routes folder called
00.jS.

O3 +async
0o +gen
o +lib

= +router
= +routes

[El +ex2js
[El +exceljs
[El +exerciseAsync.js
[El +JavaScriptBasics.js
[El +myNode.js
El +oo.js
[El +ooTutorial1.js
[El +ooTutorial2.js
[El +ooTutorial3.js
[El +ooTutoriald.js
[El +textBundle js
El +xmljs
[El +zip.js

El +index.js

12. Add the following framework
code to your 00.js file.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/00.js

[*eslint no-console: 0, no-unused-vars: 0, no-shadow: 0, new-

cap: 0, dot-notation:0, no-use-before-define:0, no-inner-
declarations:0 */

[*eslint-env node, es6 */

"use strict";

var express = require("express");

var ooTutoriall = require("./ooTutorial1");

var ooTutorial2 = require("./JooTutorial2");

var ooTutorial3 = require("./ooTutorial3");

var ooTutorial4 = require("./ooTutorial4");

module.exports = function() {
var app = express.Router();

//Hello Router
app.get("/", (req, res) => {

let output =
“<H1>JavaScript Object
Oriented</H1></br>
<a

href="${req.baseUrl}/classesl">/classsesl</a> - Classes</br>

<a

href="${req.baseUrl}/classesl1Error'>/classseslError</a> -

Classes, catch errors</br>
<a

href="${req.baseUrl}/classes2a">/classes2a</a> - Classes

with Static Methods #1</br>
<a

href="${req.baseUrl}/classes2b">/classes2b</a> - Classes

with Static Methods #2</br>
<a

href="${req.baseUrl}/classes3a">/classes3a</a> - Classes

with Instance Methods #1</br>
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<a
href="${req.baseUrl}/classes3b">/classes3b</a> - Classes
with Instance Methods #2</br>

<a
href="${req.baseUrl}/classes4a">/classesda</a> - Classes
with Inherited Methods #1</br>

<a
href="${req.baseUrl}/classes4b">/classes4b</a> - Classes
with Inherited Methods #2</br>";

res.type("text/html").status(200).send(output);
i

app.get("/classesl”, (req, res) =>{
let class1 = new ooTutorial1("first example");
return
res.type("text/html").status(200).send("Call First Method:
${class1.myFirstMethod(5)}");

b

app.get("/classes1Error", (req, res) => {
let class1 = new ooTutorial1("first example");
try {
return classl.myFirstMethod(20);
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)}");
}

b

app.get("/classes2a”, async(req, res) => {
try {
const results = await
ooTutorial2.getFlightDetails(req.db, "AA", "0017", "20100421");
return
res.type("text/html").status(200).send(
"Call Static Method:
${ISON.stringify(results)}’);
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)}");
}

b

app.get(“/classes2b", async(req, res) => {
try {
const results = await
ooTutorial2.calculateFlightPrice(req.db, "AA", "0017",
"20100421");
return
res.type("text/html").status(200).send(

308



“Call Static Method - Calc
Price: ${results.toString()});
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)}");
}

h;

app.get(“/classes3a”, async(req, res) => {
try {
let class3 = new ooTutorial3(req.db);
const results = await
class3.getFlightDetails("AA", "0017", "20100421");
return
res.type("text/html").status(200).send(
“Call Instance Method:
${ISON.stringify(results)});
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)}");
}

b

app.get("/classes3b", async(req, res) =>{
try {
let class3 = new ooTutorial3(req.db);
await class3.getFlightDetails("AA",
"0017", "20100421");
const results = await
class3.calculateFlightPrice();
return
res.type("text/html").status(200).send(
“Call Instance Method - Calc
Price: ${results.toString()});
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)}");
}

b

app.get(“/classes4a”, async(req, res) => {
try {
let class4 = new ooTutorial4(req.db);
const results = await
class4.getFlightDetails("AA", "0017", "20100421");
return
res.type("text/html").status(200).send(
“Call Inherited Method:
${ISON.stringify(results)}’);
} catch (e) {
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return
res.type("application/json").status(200).send("Call and catch
errors:; ${JSON.stringify(e)}");
}

h;

app.get("/classes4b”, async(req, res) => {
try {
let class4 = new ooTutorial4(req.db);
await class4.getFlightDetails("AA",
"0017", "20100421");
const results = await
class4.calculateFlightPrice();
return
res.type("text/html").status(200).send(
“Call Overridden Method -
Calc Price: ${results.toString()});
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)}");
}

b

return app;

13.Let’s break down this big block

of code and study it in more
detail.

Add two route handlers to
00.js file — classesl1 and
classesl1Error to test
ooTuoriall.js. The first
handler will pass in the value 5
which should be valid. The
second handler will pass in the
value 20 which should trigger
the error handling.

app.get(“/classesl”, (req, res) => {
let class1 = new ooTutorial1("first example");
return
res.type("text/html").status(200).send("Call First Method:
${classl.myFirstMethod(5)});

b

app.get(“/classeslError", (req, res) => {
let class1 = new ooTutorial1("first example");
try {
return classl.myFirstMethod(20);
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)}");
}

b

14. Add another two route

handlers — classes2a and
classes?2b to test our two
static class methods from
ooTutorial2.js.

app.get(“/classes2a”, async(req, res) => {
try {
const results = await
ooTutorial2.getFlightDetails(req.db, "AA", "0017", "20100421");
return
res.type("text/html").status(200).send(
“Call Static Method:
${ISON.stringify(results)}’);
} catch (e) {
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return
res.type("application/json").status(200).send("Call and catch
errors:; ${JSON.stringify(e)}");
}

b

app.get("/classes2b”, async(req, res) => {
try {
const results = await
ooTutorial2.calculateFlightPrice(req.db, "AA", "0017",
"20100421");
return
res.type("text/html").status(200).send(
“Call Static Method - Calc
Price: ${results.toString()}");
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)}");
}

b

15.Add another two route

handlers — classes3a and
classes3b to test our two
instance class methods from
ooTutorial3.js. Notice how we
now only need to pass the
keys in once. We can call the
calculateFlightPrice without
specifying any input
parameters because the
current record is stored in the
instance of the class.

app.get(“/classes3a", async(req, res) => {
try {
let class3 = new ooTutorial3(req.db);
const results = await
class3.getFlightDetails("AA", "0017", "20100421");
return
res.type("text/html").status(200).send(
"Call Instance Method:
${ISON.stringify(results)}’);
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)}");
}

h;

app.get(“/classes3b", async(req, res) => {
try {
let class3 = new ooTutorial3(req.db);
await class3.getFlightDetails("AA",
"0017", "20100421");
const results = await
class3.calculateFlightPrice();
return
res.type("text/html").status(200).send(
“Call Instance Method - Calc
Price: ${results.toString()});
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)}");




h;

16.Add the final two route
handlers — classes4a and
classes4b to test our inherited
class from ooTutorial4.js. We
don’t see any difference from
the consumption of the class
but we will get the enhanced
calculateFlightPrice method
with the automatic surcharge.

app.get("/classes4a”, async(req, res) => {
try {
let class4 = new ooTutorial4(req.db);
const results = await
class4.getFlightDetails("AA", "0017", "20100421");
return
res.type("text/html").status(200).send(
“Call Inherited Method:
${ISON.stringify(results)});
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)}");
}

b

app.get("/classes4b", async(req, res) => {
try {
let class4 = new ooTutorial4(req.db);
await class4.getFlightDetails("AA",
"0017", "20100421");
const results = await
class4.calculateFlightPrice();
return
res.type("text/html").status(200).send(
"Call Overridden Method -
Calc Price: ${results.toString()}’);
} catch (e) {
return
res.type("application/json").status(200).send("Call and catch
errors: ${JSON.stringify(e)});
}

h;
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17.We can now run the srv /3  File Edit Build Run
module.

Deploy  Search

</> Run script start v %

=
NGl B Workspace
= +openSAPHANA [master]

fé] O *.che

= +db
f] *node_modules
= *srv

= *.che

O +_i18n

] +async

O +gen

] +lib

18. You should see that the build
and deploy was successful.

19.1n your other browser tab & SAP Web IDE for SAP HANA X [ hitps//34511pnvhudtzdéh-oper X +
where we've been testing, ~
change the path in the < C o CliEE

browser to /node/oo. You can . . .
then test each of the individual | J aVaSCl‘lpt ObJECt Oriented

links to see the results from
the different class tests we just .
/classses] - Classes

coded. /classses1Error - Classes, catch errors
/classes2a - Classes with Static Methods #1
/classes2b - Classes with Static Methods #2
/classes3a - Classes with Instance Methods #1
/classes3b - Classes with Instance Methods #2
/classes4a - Classes with Inherited Methods #1
/classes4b - Classes with Inherited Methods #2
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¢ SAP Web IDE for SAP HANA X [ https://34511pnvhu
< C @ G /node/oo/classest

Call First Method: 5

&5 SAP Web IDE for SAP HANA X [ https://34511pnvhudtz46h-oper X +

< C & G /node/oo/classesiError

Call and catch errors: {"message":"Something Bad Happend","value":28}

& SAPWBIDEGrSAPHANA X | [ hitpsy/345tipmbudtedhoper X | 4

« C 0 G /node/oo/classes2a

Call Static Method: [ {"MANDT™:"300","CARRID":"AA","CONNID":"0017","FLDATE"-"20100421","PRICE":"422.94","CURRENCY":"USD","PLANETYPE":"747-
4007, "SEATSMAX " 385,"SEATSOCC": 366,"PAY MENTSUM™=" 189549, 14" "SEATSMAX_B"31 "SEATSOCC_B™28 "SEATSMAX_F":21,"SEATSOCC_F":20]

(& SAP Web IDE for SAP HANA X [ https://34511pnvhudtza6h-oper X +
<« C (v G /node/oo/classes2b

Call Static Method - Calc Price: 462.94

& SAPWebIDEforSAPHANA X [ itps/345 phudtadBhioper X |

« C O G /nodefoo/classes3a

ISD"."PLANETYPE":"747-
SEATSOCC F™:20]

'FLDATE™:"20100421"."PRICE"
SEATSMAX B":31,"SEATSOCC |

&> SAP Web IDE for SAP HANA X [ https//34511pnvhudtz46h-o
< C 0 G /node/oo/classes3b

Call Instance Method - Calc Price: 462.94

APWeh (D for SAPHANA. X [} hupsssastipnhudutihops: X |

« C O G /nodejao/classesda
"FLDATE™"20100421","PRICE":"422 94" "CURRENCY":"USD","PLANETYPE":"747-
ATSMAX_B":31,"SEATSOCC_B":28."SEATSMAX_F":21."SEATSOCC _F":21

Call Inberited Method: [|"MANDT":"300","CARRID":"AA","CONNID":"00/
400" SEATSMAX™:383,"SEATSOCC" 366, PAY MENTSUM":"fl§9549. 1.
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& SAP Web IDE for SAP HANA X [ https://34511pnvhudtzt

& C O G /node/co/classesdb

Call Overridden Method - Calc Price: 578.675
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Exercise 4.9: Web Sockets

Our next exercise part in this section will demonstrate the ease at which you can tap into the powerful web
sockets capabilities of node.js. We will use web sockets to build a simple chat application. Any message
sent from the SAPUIS5 client side application will be propagated by the server to all listening clients.

Explanation

Screenshot

1. Return to the srv module.

2. Add an express route handler
for this chatServer module in
the router/index.js and pass
the server variable in as well.

[*eslint-env node, es6 */
"use strict";

module.exports = (app, server) => {
app.use("/node", require("./routes/myNode")());
app.use("/node/ex2", require("./routes/ex2")());
app.use("/node/excAsync",
require("./routes/exerciseAsync")(server));
app.use("/node/JavaScriptBasics",
require("./routes/JavaScriptBasics")());
app.use("/node/textBundle”,
require("./routes/textBundle")());
app.use("/node/excel", require("./routes/excel")());
app.use("/node/xml", require("./routes/xml")());
app.use("/node/zip", require("./routes/zip")());

app.use("/node/chat",
require("./routes/chatServer")(server));

5
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3. Create a new file in your
srv/router/routes folder
called chatServer.js.

= *srv

«.che

+_i18n
+async
+gen
+lib

*node_modules

3

= +router
= +routes
E! +chatServer.js
El +ex2.js
El +exceljs
El +exerciseAsync.js
El +JavaScriptBasics.js

[El +myNode.is

Add the following code to
your chatServer.js file.

The Node.js module for Web
Sockets which we are going
to use is ws. Require it and
create a new instance of the
WebSocketServer.

This is then a recommended
implementation for the
remainder of the Web
Sockets functionality to both
receive and send messages.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/lex5 9

[*eslint no-console: 0, no-unused-vars: 0, new-cap: 0*/
[*eslint-env node, es6 */

"use strict";

var WebSocketServer = require("ws").Server;

var express = require("express");

module.exports = function (server) {
var app = express.Router();
app.use((req, res) =>{
var output =
"<H1>Node.js Web Socket
Examples</H1></br>
<a
href="/exerciseChat">/exerciseChat</a> - Chat Application for
Web Socket Example</br>";
res.type("text/html").status(200).send(output);

D

var wss = new WebSocketServer({
I server: server,
noServer: true,
path: "/node/chatServer"

D

server.on("upgrade", function upgrade(request, socket,
head) {
const url = require("url");
const pathname =
url.parse(request.url).pathname;

if (pathname === "/node/chatServer") {
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wss.handleUpgrade(request, socket,
head, function done(ws) {
wss.emit("connection”, ws,
request);

s
b

wss.broadcast = (data) => {
wss.clients.forEach(function each(client) {
try {
client.send(data);
} catch (e) {
console.log("Broadcast Error:
%s", e.toString());

h;

console.log("sent: %s", data);
h

wss.on("connection”, (ws) => {
console.log("Connected");
ws.on("message"”, (message) => {
console.log("received: %s", message);
wss.broadcast(message);

ws.send(JSON.stringify({
user: "XS",
text: "Hello from Node.js XS Server"
return app;
5. We will also need a nice user & +web
interface for this exercise. G +.che
Download the files for the Ul 75 *resources Run >
. [x] +common Modeling >
from here:
. o+ iseA )
https:/github.com/SAP/hana- oo vimegon | >
N
Xsa_opensap__ [El +favicon.ico | o " ’ = s
hana7/r_aw/sn|pp(_ats_2.3.2/ex B +index himl mep‘:n i
5/exerciseChat.zip ® +logouthtml Arcphive nnotation Fils
[El +package.json Convert R
Go to the web/resources E +xs-appjson o -

folder and right mouse click.
Choose Import->File or
Project.
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6. Press browse and select the
file exerciseChat.zip in the
Downloads folder. Keep all
other selections at their
defaults and press OK.

Import

*File exerciseChat.zip
* Import to

/lopenSAPHANA/web/resources

v| Extract Archive

Browse... |

Select Folder

OK

Cancel

7. This should import the
complete Ul for you.

= +web
=] +.che
= +resources
=] +common
] +exerciseAsync
= +exerciseChat
=] +controller

B +i18n

B +view

El +App.view.xml
E! + Component.js
E! +index.html
E! +manifest.json

] +images
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8. We can now run the srv &> File Edit Build Run
module.

Deploy  Search View

/ 2l 9 Run script start v % <&

=
NGl B Workspace
7= +openSAPHANA [master]

fé] O *.che

= +db
f] *node_modules
= *srv

= *.che

O +_i18n

] +async

O +gen

] +lib

9. You should see that the build
and deploy was successful.

10. So now run the web module.

11. In the running tab, you should & SAPWeb IDEfor SAP HANA X [ web x  +
see the index.html from
earlier. C O G /indexhtml
Hello World!
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12. Now change the path in the
browser to /exerciseChat. R
You should see the simple '
chat user interface.
13. Open a second browser = sapd -
WIndOW and CUt and paSte v Node js WebSocket Chat v Node js WebSocket Chat
the chat application URL into
|t Studentd Student2
14. Anything you type into either sap 4 g

window is sent to the server
and then pushed out to all
listeners. If you want to test
further open more than two
browser windows.

v Node.js WebSocket Chat

Studentd

Student4: Hello
Student2: It's Me!

Enter Chat Text Here

Send

v Node.js WebSocket Chat

Student2

Studentd: Hello
Student2: It's Me!

nter Chat Text Here.

Send
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Exercise 4.10: Odata V4 Services with Exits

In this exercise we want to return to the CDS-based Odata V4 services that we created early in Exercise 4.
Now that we know more about Node.js development in general, we are ready to develop more advanced
Odata V4 services which utilize exits to allow us to override or extend the generic provider framework.

Explanation

Screenshot

1.

Return to the srv module and
the my-service.cds file.

Let’s begin by adding more
service entities to this file.

We have definitions within the
db module for wrappers
around several views we also
want to use in our services.

Note: if you don’t want to
type this code, we
recommend that you cut and
paste it from this web
address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex
5/cdssl.txt

using opensap.PurchaseOrder.Headers as Headers from
'../db/data-model’;

using opensap.PurchaseOrder.ltems as Items from '../db/data-
model’;

using PURCHASE_ORDER_ITEM_VIEW as ItemsView from
'../db/data-model’;

using BUYER as BuyerView from '../db/data-model’;

using USER_DETAILS as UserDetails from "../db/data-model’;
using CURRENCY as Curr from "../db/data-model’;

service CatalogService {

entity POs @(
title: {i18n>poService}',
Capabilities: {
InsertRestrictions: {Insertable: true},
UpdateRestrictions: {Updatable: true},
DeleteRestrictions: {Deletable: true}

}

) as projection on Headers;

entity POltems @(
title: '{il8n>poService},
Capabilities: {
InsertRestrictions: {Insertable: true},
UpdateRestrictions: {Updatable: true},
DeleteRestrictions: {Deletable: true}

}

) as projection on Items;

extend ItemsView with {
PARTNERS: association to BuyerView on
PARTNERS.PARTNERID = PARTNER_ID;
}
entity POltemsView @(
title: '{il8n>poService},
Capabilities: {
InsertRestrictions: {Insertable: false},
UpdateRestrictions: {Updatable:
false},
DeleteRestrictions: {Deletable: false}

}

) as projection on ItemsView;
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entity Buyer @(
title: {i18n>buyerService},
Capabilities: {
InsertRestrictions: {Insertable: false},
UpdateRestrictions: {Updatable:
false},
DeleteRestrictions: {Deletable: false}

}

) as projection on BuyerView;

entity User @(
title: '{i1l8n>userService},
Capabilities: {
InsertRestrictions: {Insertable: true},
UpdateRestrictions: {Updatable: true},
DeleteRestrictions: {Deletable: true}

}

) as projection on UserDetails;

entity CURRENCY @(
title: {i18n>currencySrvice},
Capabilities: {
InsertRestrictions: {Insertable: false},
UpdateRestrictions: {Updatable:
false},
DeleteRestrictions: {Deletable: false}

}

) as projection on Curr;

}

. Not only have we imported
several more entities, but you
can see another intersting
feature of the new CDS — the
ability to easily extend existing
objects. In this file we extend
the ltemsView with a new
association to the Partner
information.

Note: No task for this step.
Just a learning point.

extend ItemsView with {
PARTNERS: association to BuyerView on
PARTNERS.PARTNERID = PARTNER_ID;

}

. Save the my-service.cds file.
Perform a Build CDS and
then build the db module
again. Finally run the srv
module to pickup these
changes.

> Workspace
= +openSAPHANA
£ *.che
o +db

Git > Build CDS (RH+B
New >
g +*node_modules
>
B “srv
03 -.che

Import
Export
Convert >
Edit >

O +_i18n

g +async
Proiect >
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B> Workspace
B> +openSAPHANA [master]

File Edit Build Run Search

Deploy

7 ) Run script start v | @

o | U

~ F W

= Workspace

7= +openSAPHANA [master]

&
0 +db

.che

=1 *node_modules
= “srv

0 +.che

= +_i18n

=] +async

O *.che
0 +db
__ J aul Run >
*node_modules
e
B srv "
. Modeling > Build Selected Files
g «.che
. Open HDI Container
& +_i18n
ﬁ, Git >
] +async
— New >
7 +gen
&= +lib Import >

View

4. We can now test these new
services

The Service Catalog:

/odata/v4/opensap.hana.Cat

alogService/

& > C (O @ /odata/v4/opensap.hana.CatalogService/

{
@odata.

@odata.
- value:

-1

context: "$metadata”,
metadataEtag: "W/"2clLIsS+E3P/70ipDrT13hEozxySRvfKQdTiZirR4k4=
[

name: "POs",
url: "POs"
name: "POItems”,

url: "POItems"

name: "POItemsView",
url: "POItemsView"

name: "Buyer",
url: "Buyer"

name:
url:

"User",
"User"

name: "CURRENCY",
url: "CURRENCY"
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5. The service catalog metadata:
/odata/v4/opensap.hana.Cat
alogService/$metadata

& SAPWebIDEfor SAPHANA X [} httpsy/3451Iprvhudtzdsh-oper X | 4

<« C 0 G /odataivé/opensap hana CatalogService/$metadata

for XPath. Doub! fck t
vely

ollapse/expand. Enter XPath or XML string then click XPathl/Parse for xPathl/Parse

XL Lo

CedmxsEdmx \/=rsion="
<edmx:Reference Ur
<edmx: Include Alias="Core” Namespa

http://docs.casis-open.org/odata/ns/edmi">
-tes.github. io/odata-vocabularies/vocabularies/Org. 0Data. Core, V1. xml">
‘Org.0Data . Core.V1"/>

</edmx:Referance>
<edmx:Reference Ur
<edmx: Include Alias="Measures”

https://oasis-tes.github. io/odata-vocabularies/vocabularies/Org. OData. Heasures V1. xml ">
rg.0Data.Measures.V1™/>

Namespaces
«/edmx:Reference>
CadmxiRefarance Uri="https://casis-tcs.github.io/cdata-vocabularies/vocabularies/Org.0Data. Capabilities. V1. xml">

<edm: Include Alias="Capabilities" Namespace="Org.OData.Capabilities.V1"/»

</edmx:Reference>
<edmx:Reference Ur
<edmx: Include Alias

"https://casis-tes. github. io/odata-vocabularies/vocabularies/Org.0Data. Aggregation. V1 xml">
ggregation” Namesp, Org.0Data. Aggregation.V1™/>

«/edmx:Reference>
https://wiki.sen. sap. comwiki/download/attachments /462638211/Analytics. xmlapi=v2">
“Analytics" Namespaces"com.sap.vocabularies.Analytics.vi®/>

</edmx:Reference>

https: //wiki.scn. sap. com/wiki/dounload/attachments/448470974/Common. xul api=v2">
“Common” Hamespace="com. sap. vocabularies. Common.v1"/>

<admx:Reference Ur
<edmx: Include Alia:

</edmx:Referances

https://wiki.scn. sap.com/wiki/download/attachments/448478971/Communication. xml?ap:
“Communication™ Namespace="com.sap.vocabularies.Communication.vl"/>

<edmu:Include Alias="UI" Namespaces”com.sap.vocabularies.UI.vl"/>

<fedmx:Referance>
<cedmx: DataServices>
<Schema Nanespace="CatalogService"
<EntityContainer Mame="EntityContainer"s
<EntitySet Mame="POs" EntityTypes“CatalogService.POs"
<NavigationPropertyBinding Path="ITEMS" Target="POItems"/>
</EntitySet>
<EntitySet Nawe="POItems" E
<KavigationPropertyBinding Pat
</Entityset>

ttp://docs.casis-open.org,

ityTypes"Catalogservice.Paltems">
POHeader™ Target="POs"/>

6. Check and make sure the POs
and POltems services still
work
/odata/v4/opensap.hana.Cat
alogService/POs
And
/odata/v4/opensap.hana.Cat
alogService/POltems

t

PO Headers:

PWRbIOE for SAPMANA X | [ hitos//3ast

€ 9 C O G lodstaivéiopensaphanaCatologSenice/POs

Bodata.context: “SaetadatasO
godata.netadatattag: "2
- fvaloe: {

A

PURCHASEORDERID: 590690008,
NOTEID: "soesceesel’,
PARTNER: ~9100090006"

LIFECYCLESTATUS.
APPROVALSTAT
CONFIRMSTATUS :
‘CRDERINGSTATUS:
INVOICINGSTATUS
HISTORY_CREATEDSY :
ISTORY_CREATEDAT:
HISTORY_CHANGEDSY
HISTORY_CHANGEDAT:

v
LIFECYCLESTATUS: “N

HISTORY_CHANGEDSY
HISTORY_CHANGEDAT

PO Items:

& SAPWebIDERrSAPHANA X [ h

WS pmbudtesbhope: % 4

€ C 0 G /odatas/opensaphana CatalogService/POltems

POtans"

Bodata.context: "$netada: .
L155+E3P/ ToipDrT1 shEozxySRvFKQ

@odata.metadataktag: "W/
- |valu

PRODUCT: "HT-1208",
WOTEID: rull,
CURRENCY: "ELR",
R0 -

DELIVERYDATE: rull,
POHeader_PURCHASEORDERID: 520605506

PRODUCT: "HT-1891",

T:
DELIVERYOATE: null,
POHeader_PURCHASEORDERTD: 50200008

PRODICT: "HT-5188",
NOTEID: rull,
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7. The new POltemsView which
is built upon a HANA SQL
view instead of a CDS view
/odata/v4/opensap.hana.Cat
alogService/POltemsView

& SAP Web IDE for SAP HANA X [ hups/34stiprvhudizash-oper X +
<« cC O (cl/odata/v4/opensap.hana.CatalogService/POltemsView|

{

@odata.context: "$metadata#POItemsview”,

@odata.metadatabtag:

- value:

-1

d/"2c¢1LIs5+E3P/70ipDrT13hEozxySRVFKQATiZirR4ka=""

[

PO_ITEM_ID: Seesesees,
PARTNER_ID‘ "ele00e8808"
PRODUCT_ID: "HT-1880",
CURRENCY_CODE: "EUR",
AMOUNT : 1137.64,
NET_AMOUNT: 956,
TAX_AMOUNT: 181.64,
QUANTITY: 1,
QUANTITY_UNIT: "EA",
DELIVERY_DATE: null

PO_ITEM_ID: 580800808,
PARTNER_ID: "©180860808",
PRODUCT_ID -1891",
CURRENCY_CODE: "EUR",
AMOUNT: 61.88,
NET_AMOUNT: 52,
TAX_AMOUNT: 9.88,
QUANTITY: 2,
QUANTITY_UNIT: "EA",
DELIVERY_DATE: nul

PO_ITEM_ID: Seeoeeeas,
PARTNER_ID: “@1@0820000",
PRODUCT_ID: "HT-6188"

8. Also we have the assocation
which we extended into the
POltemsView that allows us
to expand the partner details.

/odata/v4/opensap.hana.Cat
alogService/POltemsView?
$expand=PARTNERS

& SAP Web IDE for SAP HANA X

(_

[ https://34511prvhudtzd6h-oper X +

C 0O @ /odata/v4/opensap.hana.CatalogService/POltemsView?$expand=PARTNERS

@odata.context: "$metadata#POItemsView(PARTNERS())",
@odata.metadataEtag: "W/"2clLIsS+E3P/70ipDrT13hEozxy5RvFKQdATiZirR4kd="",

-1

- value: [

PO_ITEM_ID: 5@0000000,
PARTNER_ID: "@leeceeeee”,
PRODUCT_ID: “"HT-1@@0",
CURRENCY_CODE: "EUR",
AMOUNT: 1137.64,
NET_AMOUNT: 956,
TAX_AMOUNT: 181.64,
QUANTITY: 1,
QUANTITY_UNIT: "EA",
DELIVERY_DATE: null,
- PARTNERS: {
BUILDING: "15",
CITY: "Walldorf",
COMPANYNAME: "SAP",
COUNTRY: "DE",
EMAILADDRESS: “"karl.mueller@sap.com",
LEGALFORM: "AG",
PARTNERID: 1e@0eeee8,
PARTNERROLE: "1",
POSTALCODE: "£9198",
REGION: "EMEA",
STREET: "Dietmar-Hopp-Allee"

PO_ITEM_ID: Seeeeeeee,
PARTNER_ID: "eleeeeeeee”,
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9. And of course we can directly
access the Buyer entity as
well. Remember this is the
entity built on top of a
Calculation View.

/odata/v4/opensap.hana.Cat
alogService/Buyer

< [Sa

&3 SAP Web IDE for SAP HANA X

@odata.context: "$metadata#Buyer”,

[ https://34511pnvhudtz46h-ope

G /odata/v4/opensap.hana.CatalogService/Buyer

bl

value: [
- o

BUILDING: "15",
CITY: "Walldorf",
COMPANYNAME: "SAP",
COUNTRY: "DE",
EMAILADDRESS: "karl.mueller@sap.com”,
LEGALFORM: "AG",
PARTNERID: 1080828600,
PARTNERROLE: "1",
POSTALCODE: "691%0",
REGION: "EMEA",
STREET: "Dietmar-Hopp-Allee"

BUILDING: "36",

CITY: "Berlin",

COMPANYNAME: "Becker Berlin",
COUNTRY: "DE",

EMAILADDRESS: "dagmar.schulze@beckerberlin.de",
LEGALFORM: "GmbH",

PARTNERID: 108eeeeel,
PARTNERROLE: "2",

POSTALCODE: "13467",

REGION: "EMEA",

STREET: "CalvinstraBe"

+

@odata.metadataEtag: “W/"2c1LJsS+E3P/70ipDrT13hEozxySRvFKQATiZirR4k4=""

10. And also the User entity
which is even more
interesting becuase it is built
on a synonym to our other
hdb container (which in turn
is also a calcuation view
object).

/odata/v4/opensap.hana.Cat
alogService/User

1
- {
BUILDING: "e1",
CITY: "Wilmington Delaware",
&3 SAP Web IDE for SAP HANA X [% https://34511pnvhudtz46h-ope
& C (v G /odata/vd/opensap.hana.CatalogService/User
{

@odata.context: "$metadata#User”,

value: [
-1
EMAIL: "test.user@sap.com”,
FIRSTNAME: "Test",
LASTNAME: “User",
USERID: 1

EMAIL: "test.user@sap.com”,
FIRSTNAME: "Test",
LASTNAME: "User",

USERID: 2

EMAIL: “"test.user@sap.com”,

FIRSTNAME: "Test",

@odata.metadataEtag: "W/"2clLIsS+E3P/70ipDrT13hEozxySRvFKQATiZirR4k4=""

327



11. And finally we have the

. (& SAP Web IDE for SAP HANA X [) https//34511pnvhudtzd6h-oper X =
CURRENCY entity that
ShOUId return a I|St Of a" the & cC 0O G /odata/v4/opensap.hana.CatalogService/CURRENCY
World's Currencies_ Click entity for XPath. Double-click to collapse/expand. Enter XPath or XML string then
or to XML Tree-ify, respectively.

/Od ata/V4/Opensap h an acat gerror xmlns="http://docs.oasis-open.org/odata/ns/metadata">
alogService/CURRENCY ccosmmefeore

<message>An error occurred during serialization of the entity collection</message>

</error>
But we get an error on this
entity. It seems our key field
has a null value in it, which
isn't allowed in Odata. T e e AT AL S A O
v4/1ib/invocation/CommandExecutor.js:76:45)
10/18/18 1:58:11.624 PM [APP/2-0] ERR at _combinedTickCallback (internal/process/next_tick.js:131:7)
Lo . 16/18/18 1:58:11.624 PN [APP/2-0] ERR at process._tickCallback (internal/process/next_tick.js:180:9)
However, this is something Lo/ie/ts 1oe 1 cae m (r/ace] R mostcam
. H . 10/18/18 1: 11.624 PM [APP/2-8] ERR { SerializationError: Not nullable value for 'CODE' must not be null
we can fix using an exit. 16/18/18 1:58:11.624 PM [APP/2-0] ERR erwmmmumwmmﬂvmmrmm‘._ ol
B0-0a70A-7EA amn /e, mediilac /e an/nde Inada modiilac lean/ndatans 11ih/eant 214 ran/DacminsalenCani alizan e1710:1€Y
12.Remem'be'r' bgck in Exercise serverjs x
4.1, we initialized the CDS 20}
- . . 3
Odata SeNICG' prpwder with a 508 * Object.assign(options, hanaOptions.hana, {
handler for exits in 51 driver: options.driver
Nlib/handlers/index.js 52 1)
53
We are ready to return to 54 cds.connect(options);
/lib/handlers/index.js and 55
implement some exit handlers. 56 var odataURL = "/odata/v4/opensap.hana.CatalogService/";
57 // Main app
58 + cds.serve("gen/csn.json”, {
59 crashonError: false
60 13
61 at(odatallgl )
62 .with(require("./lib/handlers™))
63 in{ app. Al
64~ .catch((err) => {
65 console.log(err);
66 process.exit(1);
67 s
(3]
~ & § 69 my-service.cds x index.js x
= Wcrkspace 1 J*es » no-unused-vars: @, no-undef:@,
5 +0penSAPHANA fmaster] . ¢
g *.che 4 "use strict";
g +db 2
=7 *nod dul 6 const uuid = require("uuid/va");
Lz *node_mocules 7 const cds = require("@sap/cds");
B srv 8
05 -.che ©
. . 10 ~ module.exports = function (entities) {
G +_i18n 11+ const {
£ +async 12 catalog
5 +gen 13 } = entities;
+lib “
Bl 15 )
= +handlers

El +indexjs

£ -node_modules
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13.Let’s start simple with exits. this.after("READ", "POltems", (entity) => {

One of the major new features if (entity.length > 0) {

of CDS Odata V4 services let now = new Date();

compared to XSODATA is that let nextMonth = new Date();

we now support read exits. nextMonth.setDate(now.getDate() + 30);

entity[0].DELIVERYDATE =
We will utilize the “After” Read | nextMonth.toJSON();

event to manipulate the data }

of the POltems entity afterits | });

been read from the database.
We will keep this first scenario
simple (and somewhat
unrealistic). We will just set
the PO Delivery Dates to 30
days from now for the first
record.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex5
/readl.js

14. Save you file and run the srv S EO ORI
module.

[ https://34511pnvhudtz46h-oper X +
< C v G /odata/v4/opensap.hana.CatalogService/POltems

Rerun the test of the POltems | ¢
@odata.context: "$metadata#POItems",

Eantit)/ at @odata.metadataEtag: "W/"2clLJsS+E3P/70ipDrT13hEozxySRvFKQATiZirR4k4="",
/odata/v4/opensap.hana.Cat - valu{e: [
alogService/POltems PRODUCT: "HT-1000",

NOTEID: null,
CURRENCY: "EUR",
GROSSAMOUNT: 1137.64,
NETAMOUNT: 956,
TAXAMOUNT: 181.64,
QUANTITY: 1,

QUANTITVUNIT A"

DELIVERYDATE: "2018-11-17T19:22:21.939Z",

PRODUCT: "HT-1@91",

NOTEID: null,

CURRENCY: "EUR",

GROSSAMOUNT: 61.88,

NETAMOUNT: 52,

TAXAMOUNT: 9.88,

QUANTITY: 2,

QUANTITYUNIT: “EA",

DELIVERYDATE: null,
POHeader_PURCHASEORDERID: 500000000
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15.Now that we know to
manipulate the service output
upon read, let’s use that
approach to fix the null key in
the CURRENCY entity.

Add a second After/Read
handlers but for the
CURRENCY entity. Loop over
all the restuls and if the CODE
is null change the value to a
string value of NUL.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex5
/read2.js

this.after("READ", "CURRENCY", (entity) => {

if (entity.length > 0) {
for (let item of entity) {
if (item.CODE

null) {

item.CODE = "NUL"; //remove

the NULL value

h;

16.Save you file and run the srv
module.

Rerun the test of the POltems
entity at
/odata/v4/opensap.hana.Cat
alogService/ CURRENCY

The error should be gone and
proper data returned.

&3 SAP Web IDE for SAP HANA X

@

cC O

@odata.context: "$metadata#CURRENCY",

@odata.metadataEtag: "W/"2¢1LIsS+E3P/70ipDrT13hEozxy5RvFKQdTiZirR4k4="",

[ https://34511pnvhudtz46h-oper X +

G /odata/v4/opensap.hana.CatalogService/CURRENCY

- value: [

CODE: "NUL",
CURRENCY: "No universal currency”

CODE: "ADP",
CURRENCY: "Andorran Peseta”

CODE: "AED",
CURRENCY: "UAE Dirham"

CODE: "AFA",
CURRENCY: "Afghani”

CODE: "AFN",
CURRENCY: "Afghani"

CODE: "ALK",
CURRENCY: "Old Lek"

CODE: "ALL",

17.Following our success with the
Read exits, let’s advance to
some Create and Update
scenarios.

Begin by extending the
Creation operation of the POs
entity. In the Before event, fill
in the

this.before("CREATE", "POs", (Orders) => {

console.log("Before Create");

const {
data,
run

} = Orders;

//data.ID = uuid();
var now = new Date();
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HISTORY_CREATEDAT with
the current date. This makes
sense that we wouldn’t rely
upon the service caller to
always fill in the created date
but instead calculate it within
the creation operation. We
will also use the POs after
event to just log the event. For
now we won't test, but in the
next until we will build user
interfaces which call this
service.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex5
/createl.js

data.HISTORY_CREATEDAT =
now.toJSON();

h;

this.after("CREATE", "POs", (Orders) => {
console.log("After Create");

h;

18.The final exit handlers will be

the most complex. We want to
support create and update on
the User entity. However the
source of this entity is a
Calcuation View.

The generic Odata service
provider framework can'’t
handle these operations on a
view, so we will use the On
event to completely override
the Create and Update
operations on this entity. This
means we are responsible for
both the validation and the
database operation.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex5
[create2.js

function validateEmail(email) {
varre =

MN(P<>0NN.,;\s@VT+(\.[Y<>(ONN., ;:\s@V'+)*) | (\".+\"))
@((\[[0-9]{1,3}\.[0-9]{1,3}\.[0-9]{1,3\.[0-9{1,31\D|(([a-zA-Z\-O-
9]+\.)+[a-zA-Z]{2,)))¥/;

return re.test(email);
}

this.on("CREATE", "User", async(User) =>{
console.log("Before User Create");
const {
data
} = User;
if (data.length < 1) {
return null;
}

if (IvalidateEmail(data.EMAIL)) {
throw new Error("Invalid email for
${data.FIRSTNAME}. No Way! E-Mail must be valid and
${data.EMAIL} has problems’);

}

const dbClass = require(global.__base +
"utils/dbPromises");

var client = await dbClass.createConnection();

let db = new dbClass(client);
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const insStatement = await
db.preparePromisified(
'INSERT INTO "UserData.User"
("FirstName", "LastName",
"Email")
VALUES (?,2,?)
)i
const updResults = await
db.statementExecPromisified(insStatement,
[data.FIRSTNAME, data.LASTNAME, data.EMAIL]));

const statement = await

db.preparePromisified(
"SELECT
CURRENT_IDENTITY_VALUE() AS ID
FROM

DUMMY");

const userResults = await
db.statementExecPromisified(statement, []);

data.USERID = userResults[0].ID;

console.log(JSON.stringify(data));

return data;

b

this.on("UPDATE", "User", async(User) => {
console.log("Before User Update™);
const {
data
} = User;
if (data.length < 1) {
return null;
}

const dbClass = require(global.__base +
"utils/dbPromises");
var client = await dbClass.createConnection();
let db = new dbClass(client);
const statement = await
db.preparePromisified(
"SELECT * FROM USER_DETAILS
WHERE
USERID = ?%;
const userResults = await
db.statementExecPromisified(statement, [data. USERID]);
Object.keys(data).forEach(function (key) {
userResults[0][key] = data[key];
D;

const updStatement = await
db.preparePromisified(
"UPDATE "UserData.User" SET
"FirstName" = 2,
"LastName" = ?,
"Email" = ?
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WHERE

"Userld" = ?°

)i

const updResults = await
db.statementExecPromisified(updStatement,
[userResults[0].FIRSTNAME, userResults[0].LASTNAME,
userResults[0].EMAIL,

userResults[0].USERID
D;

return userResults[0];

19.Be sure to save your index.js
file and re-run the srv module.
However we won’t be able to
fully test these update and
create operations until the
next exercise where we will
finally build our own user
interfaces upon these
services.
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EXERCISE 5 - SAPUI5/FIORI USER INTERFACE

Objective

For this exercise we will build a proper SAPUIS5 user interface that consumes both the XSJS and XSODATA
services as well as CDS based Odata V4 services from our Node.js module.

Exercise Description

e SAPUI5 Entry Point
e SAPUI5 Component
e SAPUIS5 Views

e SAPUI5 Controllers
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EXERCISE 5 - SOLUTION

Exercise 5.1: SAPUI5 as an XSA Micro-Service

Explanation

Screenshot

1.

In Exercise 1 a simple SAPUI5
Hello World application was
generated for us by the module
creation wizard.

The boostrap for SAPUI5 points
the publically hosted UI5
library. However a recent
addition to XSA was to deliver
SAPUI5 as its own Micro-
Service for local consumption.
Let’s now adjust our web
project and this index.html
hello world example to use the
local SAPUI5 Micro-service.

Note: if your HANA system
doesn’t yet contain this SAPUI5
micro-service then you can skip
this exercise continue to use
the public SAPUI5 location in
subsequent exercises.

index.html *

etitlonuohe fritlas

a http-equiv="X-UA-Compatible” content="IE=edge">
<meta http-equiv='content-Type' content='text/html;charset=utF-8" /»

18 data-cap-ui-theme="sap_bluecrystal®:

id="sap-ui-bootstrap"” data-sap-ui-libs="sap.

¢script sre="https://sapuis.hana.ondemand.com/resources/sap

"

core.js"

15 var myButton = new sap.m.Button(“btn”);

Launch the SAP HANA XS
Advanced Cockpit at the
following URL in your web
browser via Tools->SAP
HANA XS Advanced Cockpit.

Navigate to your organization
HANAExpress and space
development. Expand
Services and then click on
Service Marketplace. Select
sapui5_sb.

¥ Space: development - Service Marketplace
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3. Click on Instances and press
the New Instance button.

5 Overview @y Home | S HANAExpress = [Z] development ~s | B sapui5_sb

5% Service: sapui5_sb - Instances
All: 2

I New Instance I
17

Name
openSAP-ui5

webConsole-ui5

4. Choose Plan sapui5-1.52 and Greale Instance
then press Next.

Choose Service Flan Choose Service Plan

Specify Parameters (Optional)
Plan | sapui5-1.52
Confirm rrr—
No data

Next | Cancel

5. We have no Parameters, so I
just press Next.

Create Instance

Choose Senvice Plan Specify Parameters (Optional)

Specify Parameters (Optional
pecity ! Select a JSON file or specify parameters in the JSON farmat:

Confirm

Browse...
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6. Specify an Instance Name of
openSAPHANA_XX-ui5
(where XX is your group
number) and then press
Finish

Create Instance

Confirm

Service Plan: sapuis-1.52

Instance Parameters

*Instance Name:

Cancel

Previous  Finish

We need to add
openSAPHANA_XX-ui5
(where XX is your group
number) as a dependent
service/resource to the
mta.yaml file.

Click on the Resources tab.
Then click the plus button to
add a new resource entry. This
will make a new input field
appear below the plus button.
You can type the name of the
resource in here.

Then on the right hand side you
can fill in the type and
parameters of the resource.

Save your file. Switch to the
Code Editor and then back to
the MTA Editor to refresh all the
value helps.

-~ & ® 89 mta.yaml x
Workspace

openSAPHANAB Meodules ‘RésBDrEeEJ Basic Information

web

resources

El index.htmi L
[El package.json No data
- ’ Type
[El xs-app.json

mta.yam|

~  Parameters

openSAPHANA_00-ui5

13 Clouienncry managec-senvics

v Properties
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8. Next you need to add the UI5
resource as a dependency in
the web module.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex4
lex4_2

> Properties

~ Requires

.. user_db
s

xsjs

0penSAPHANA_00-ul5 (resourc|

- name: web
type: html5
path: web
requires:
- name: openSAPHANA_00-uaa
- name: xsjs_api
group: destinations
properties:
name: xsjs_api
url: '~{url}’
forwardAuthToken: true
- hame: srv_api
group: destinations
properties:
name: srv_api
url: '~{url}'
forwardAuthToken: true
- hame: openSAPHANA_00-ui5

=

Properties of openSAPHAL

Key

9. We don’t want to hard code
the url of the UI5 service in th
bootstrap in every html file in
our project. We can instead
use the replacment logic of the
App Router to insert the
runtime URL for us
dynamically.

For this we need to add a
route configuration to our xs-
app.json in the web module.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex4
lexd 3

*Xs-app.json x

33 "destination": "xsjs_api”,
34 "authenticationType": "xsuaa"
35 1,

36w {

37 "source": "/(.*)",

38 "localDir": "resources”,

39 "authenticationType": "xsuaa",
49 ~ "replace":

a1~ “pathSuffixes™: [

42 "index.html",

43 "odataTest.html"”

aa 1

45 = “services": {

46 "sapui5_sb": {

47 "tag": "uis"

a8 }

49 ¥

50 1

51 3

52 1}
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10.

The final step is to adjust the
index.html file in the
web/resources folder to use
this uibliburl placholder variable
instead of the external address
for the UI5 library in the
bootstrap.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex4/
ex4_4

<title>web</title>

script id="sap-ui-bootstrap" src="{{{ui5liburl}}}/rescurces/sap-ui-core.js"|

data-sap-ui-libs="sap.m"
data-sap-ui-theme="sap_belize">

</seript>

¢ <script>

11.

Save any open files. Run the
web module.

If the change was sucessful,
the hello world index.html
should load as normal.

SAP Web IDE for SAP HA X

C 0

[ web

Hello World!

x \ ) comsa

:51039/index.html

12.

If you would like to confirm the
change you can perform a view
source in the web browser or
use browser developer tools to
view the request.

="X-UA-Compatible” co
ntent-Type' cont:

=edge”>
html;charset=UTF-8' />

UIS (from a remote server), select theme and control

ap-ui-bogtstrap™ sro="http:

Library -=>

23puis. hana ondemand .com/rgsources/sap-ui-co

bootstrap” |src="https://hanaexpress-sap-sapuis-fesv4.hanapm.local.com: 36033
i

rg.is” -
/resources/sap-ui-core,js"

data-s: - _belize_plus">
Is button and place it onto the page --

// create the button instance
var myButton = new sap.m.Button("btn");

// set properties, e.g. the text (there is also a shorter way of setting several properties)

myButton.setText("Hello World!™);

// attach an action to the button's “press” event (use jQuery to fade out the button)

myButton.attachPress(function(){$("#btn").fadeOut()});

// place the button into the HTML element defined below
myButton.placeat( uiarea");
pt>

sapUiBody”>
where you place the UIS button --»
rea”></div>
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Exercise 5.2: Creating a Text Bundle

Explanation

Screenshot

1. In most of these exercises
we will simply hard code our
texts to keep everything
simple. However in real
applications, text strings
should be maintained
separately so they can
easily be translated. Now
we will adjust the
HelloWorld application to
use a text bundle.

2. Create a new folder within
your web/resources folder
called i18n.

B +web

= +.che

= +resources
5] +common
5] +exerciseAsync
5] +exerciseChat
T *i18n
] +images

[El +favicon.ico

El +index.html
3. Inthis folder create a file B +web
named ' 5 +.che
;nessagebundle.propertle B= +resources

5 +common
f] +exerciseAsync
r] +exerciseChat
= +i18n
[El + messagebundle.properties
] +images

[El +favicon.ico

4. Add the following text to this
file.

Save the file.

messagebundle.properties X
1 # TRAMNSLATE

2 helloworld=Hello world (translated)

5. Gotothe index.html. Add
the following lines just
before the myButton
creation.

[ KRk sk sk ok ok sk ok ok ok sk ok ok Language Resource Loader ¥skokkskskokkxskok /

jQuery.sap.require("jquery.sap.resources");

var slLocale =
sap.ui.getCore().getConfiguration().getlLanguage();
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var oBundle = jQuery.sap.resources({url

"./il8n/messagebundle.properties™, locale: slLocale});

6. Your index.html now looks

messagebundle.properties x *index.html x

bundle.

myButton.setText(oBund
le.getText("helloworld

"))

myButton.setText(oBundle.getText("helloworld™));

myButton.attachPress(function(){3( "#btn").fadeout()});

Ilke thls 1 <!DOCTYPE HTML>

2 = <html>

3~ <head>

4 <meta http-equiv="X-UA-Compatible” content="IE=edge">

5 <meta http-equiv="Content-Type' content="text/html;charset=uTF-8" />
6 <title>web</title>

7

8

9~ <script id="sap-ui-bootstrap" src="{{{sapui5_sb.url}}}/resources/sap-ui-core.js"
10 data-sap-ui-libs="sap.m"

11 data-sap-ui-theme="sap_belize_plus">

12 </script>

13

14 + ¢sceipt

15 -

16 jQuery.sap.require("jquery.sap.resources”);

17 var sLocale =

18 sap.ui.getCore().getConfiguration().getLanguage();
19~ var oBundle = jQuery.sap.resources({url :

20 "./i18n/messagebundle.properties”, locale: sLocale});
21
22
23 var myButton = new sap.m.Button("btn");
24

7. Change the setText function
of the button to use the text var myButton = new sap.m.Button(“btn");

8. Save and run your web
module. The new Hello
World text should appear.

&> SAP Web IDE for SAP HANA X [ web

CcC o

G /index.html

Hello World (translated)

9. You can return to your
project and create a second
file in your i18n folder
named
messagebundle_de.prope
rties with the shown
translated text for the
helloworld id.

messagebundle_de properties X

1 # TRANSLATE
2  helloworld=Halle Welt (Deutsche)
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Save and re-run your web
module.

10. You can change your
browser settings so that
German is now the primary
language.

Q  lang

Languages

Language
English (United States)

Order languages based on your preference

German

English (United States)
Google Chrome is displayed in this language

Japanese

English

Add languages

Offer to translate pages that aren't in a language you read

Spell check
English (United States)

11. The test page will now
automatically show the
translated German text.

Afterwards, change the
primary language back to
English.

& SAP Web IDE for SAP HANA X [ web

C 0 G /indexhtml

Hallo Welt (Deutsche)

X

£ Settings
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Exercise 5.3: SAPUI5 User Interface

Explanation Screenshot

1. Now we want to build a proper
SAPUI5 interface that will web
consume our XSJS and
XSODATA services. che

resources

Let’s return to our web module i18n
and create a new folder named )
web/resources/odataView a odataView
new html file in the this folder
called index.html El index.html

[E] package.json

2. Here is the complete coding of

the index.html page.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex4
lexd 5

We are loading the SAPUI5
bootstap and then initializing
the shell and component.

<IDOCTYPE html>
<html>
<head>
<meta http-equiv="X-UA-Compatible"
content="|E=edge" />
<meta http-equiv="Content-Type"
content="text/html;charset=UTF-8"/>
<meta name="viewport" content="width=device-width,
initial-scale=1.0" />
<link type="image/x-icon" href="/images/favicon.ico"
rel="shortcut icon">
<link type="image/x-icon" href="/images/favicon.ico"
rel="icon">
<!-- <script id="sap-ui-bootstrap"
src="https://sapui5.hana.ondemand.com/resources/sap-ui-
core.js" -->
<script id="sap-ui-bootstrap"
src="{{{sapui5_sb.url}}}/resources/sap-ui-core.js"
data-sap-ui-theme="sap_belize_plus"
data-sap-ui-xx-bindingSyntax="complex"
data-sap-ui-compatVersion="edge"
data-sap-ui-preload="async"
data-sap-ui-language="en"
data-sap-ui-resourceroots='{
"opensap.odataTest": "./"}

data-sap-ui-
libs="sap.m,sap.ui.comp,sap.ui.core,sap.ui.layout,sap.ui.unifie
o
data-sap-ui-frameOptions="trusted">
</script>
<script type="text/javascript" src="/common/error.js"
></script>
<script type="text/javascript"
src="../common/startup.js"></script>
<script>
localShellStartup("opensap.odataTest");
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</script>
</head>

<l-- Ul Content -->

<body class="sapUiBody" id="content">
</body>

</html>

3. Next we need to create our

Component.js file in
web/resources/odataView.
Here is the coding of this file.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex4
/lex4 8

Here we initialize the SAPUI5
component and in doing so we
create an instance of the json
configuration model.

We also load our first view
which we will create in the
next step.

[*eslint no-console: 0, no-unused-vars: 0, no-use-before-
define: 0, no-redeclare: 0*/
sap.ui.define([
"sap/ui/core/UIComponent",
"sap/ui/Device",
"opensap/odataTest/model/models”
], function(UIComponent, Device, models) {
"use strict";

return
UlComponent.extend("opensap.odataTest.Component"”, {

metadata: {
manifest: "json"
}1
init: function() {
jQuery.sap.require("sap.m.MessageBox");
jQuery.sap.require("sap.m.MessageToast");
this.setModel(models.createDeviceModel(), "device");

sap.ui.core.UlComponent.prototype.init.apply(
this, arguments);
}1

destroy: function() {
/I call the base component's destroy
function

UlComponent.prototype.destroy.apply(this,
arguments);
}

h;
h;

. At the beginning of the
Component.js processing you
might notice the section that
refers to a manifest for the
metadata. This allows us to
separate out a lot of the
configuration of our application

{

_version"; "1.4.0",
"start_url": "index.html",

"sap.app": {
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into a separate manifest.json
file (as most modern Fiori
based UI5 applications are
designed).

Create this manifest.json file
in your odataView folder and
add the following content to it.

This JSON file specifies
libraries and other technical
details, but more importantly
sets the initial view details as
well as creates the json and
Odata models.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex4
/lex4 8a

version": "1.4.0",

"type": "application”,

"resources": "resources.json",
"i18n": "i18n/il8n.properties",

"id": "odataView",

"title": "{{appTitle}}",

"description”: "{{appDescription}}",
"applicationVersion": {

"version": "${project.version}"

}1

"sap.fiori": {
" version": "2.0.0",
"registrationlds": [],

"archeType": "transactional”
h
"sap.ui: {
"_version": "1.40.0",
"technology": "UI5",
"icons": {
"icon™: "./images/favicon.ico",
"favlicon": "./images/favicon.ico

3
"deviceTypes": {
"desktop": true,
"tablet": true,
"phone": true
3
"supportedThemes": [
"sap_hch",
"sap_bluecrystal”,
"sap_belize"

3
"sap.ui5": {
"config": {
"sapFiori2Adaptation”: true
3
"rootView": {
"viewName"; "opensap.odataTest.view.App",
"type": "XML",
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"id": "app"
}1

"dependencies": {

"libs™: {
"sap.ui.core™: {
"minVersion": "1.40.0"
|3
"sap.ui.comp": {
"minVersion": "1.40.0"

|3
"sap.m": {
"minVersion": "1.40.0"
b
"sap.ui.layout": {
"minVersion": "1.40.0"

}1
"contentDensities": {
"compact": true,

"cozy": true
3
"handleValidation": true,
"models": {
s g
"type": "sap.ui.model.json.JSONModel",
"settings": {
"defaultBindingMode": "TwoWay"
}
3
"config": {
"type": "sap.ui.model.json.JSONModel"
3
"i18n": {
"type": "sap.ui.model.resource.ResourceModel",
"settings™: {
"bundleUr!": "./i18n/i18n.properties"
}
}
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5. We want to put our text strings
into a text bundle.

Create a folder inside
odataView named i18n and
then a file named
i18n_en.properties.

B +web
] +.che
= +resources
O +common
O] +exerciseAsync
O] +exerciseChat
& +i18n
°f +images
= +odataView
= +i18n
[E! +i18n_en.properties
[El +Component.js
El +index.html

El' +manifest.json

6. Add the following text strings
to this i18n_en.properties
file.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-

hana7/blob/snippets_2.3.2/ex4

/lex4 _8b

# This is the resource bundle for OData View Exercise
# __ldi.translation.uuid=1aadca5c-73bb-4086-ae70-
98149af3cdel

#XTIT: Application name
appTitle=Workshop OData Test

#YDES: Application description
appDescription=Workshop OData Test

H1=Multi-Entity Read
P1=Multi-Entity Service Selection
L1=Service Path

L2=Header Entity Name

L3=Item Entity Name
B1=Execute Service
B2=Download Excel
POHeader=PO Header Data
POItem=PO Item Data

#~~~ Not Found View

#XTIT: Not found view title
notFoundTitle=Not Found
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#YMSG: The not found text is displayed when there was an
error loading the resource (404 error)
notFoundText=The requested resource was not found

#~~~ Error Handling

#YMSG: Error dialog description
errorText=Sorry, a technical error occurred! Please try again
later.

. Create a folder called view
inside odataView. This is
where we will hold all of our
views.

Create the root view named
App.view.xml.

= +web
Og +.che
= +resources
{*] + common
=] +exerciseAsync
=] +exerciseChat
=] +i18n
£ +images
B +odataView
0 +i18n
B +view
El +App.view.xml
[El +Component.js
[El +index.html
[El +manifest.json

[l +favicon.ico

. Here is the complete coding of
the App.view.xml file.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex4
lexd 9

It creates the shell control and
the overall flow of our page,
but then defers the design of
the header and table areas to
an XML fragment we will
create next.

<mvc:View xmlns="sap.m" xmins:mvc="sap.ui.core.mvc"
xmins:core="sap.ui.core"
controllerName="opensap.odataTest.controller.App"

class="sapUiSizeCompact" height="100%">

<Page title="{i18n>appTitle}">

<content>
<lconTabBar
class="iconTabBarPaddingTop" upperCase="true"
expanded="true">
<items>
<lconTabFilter

text="{i18n>H1}">

<core:Fragment
fragmentName="opensap.odataTest.view.MRead"
type="XML"/>

</lconTabFilter>
<f/items>
</lconTabBar>
</content>

</Page>

</mvc:View>
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9. Create a file named

MRead.fragment.xml in the
view folder.

Here is the complete coding of
this file.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex4
/lex4 10

Here we build the panel with
our input fields. These fields
will allow us to control settings
for calling our XSODATA
service. We then will have a
table control for our purchase
order header and another for
our purchase order item. The
rendering of these two
sections if further separated
out into two JavaScript based
fragments.

<core:FragmentDefinition xmIns:core="sap.ui.core"
xmlns="sap.m">
<Panel expandable="true" expanded="true"
headerText="{i18n>P1}">
<List width="100%">
<InputListltem label="{i18n>L1}">
<Input id="mPath"
value="{/mPath}"/>
</InputListltem>
<InputListitem label="{i18n>L2}">
<Input id="mEntity1"
value="{/mEntity1}"/>
</InputListltem>
<InputListltem label="{i18n>L3}">
<Input id="mEntity2"
value="{/mEntity2}"/>
</InputListltem>
</List>
<Button press="callMultiService"
text="{i18n>B1}"/>
<Button press="callExcel" text="{i18n>B2}"/>
</Panel>
<core:Fragment
fragmentName="opensap.odataTest.view.MTableHead"
type="XML"/>
<core:Fragment
fragmentName="opensap.odataTest.view.MTableltem"
type="XML"/>
</core:FragmentDefinition>

10.Create the

MTableHead.fragment.xml
file. Here is the complete
coding for this file.

Note: if you don’t want to type
this code, we recommend that
you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex4
lex4 11

We are creating a table control
to display our Purchase Order
Header data which will be
returned by the XSODATA
service.

<core:FragmentDefinition xmlIns:core="sap.ui.core"
xmins="sap.m" xmins:smartTable="sap.ui.comp.smarttable">
<VBox fitContainer="true">
<smartTable:SmartTable id="tbIPOHeader"
tableType="Table" header="{i18n>POHeader}"
showRowCount="true" enableAutoBinding="true"

showFullScreenButton="true"></smartTable:SmartTab
le>

</VBox>
</core:FragmentDefinition>
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11.Repeat the process for the PO | <core:FragmentDefinition xmlIns:core="sap.ui.core"
Item table. Filename xmlns="sap.m" xmlns:smartTable="sap.ui.comp.smarttable">
MTableltem.fragment.xml. <smartTable:SmartTable id="tbIPOltem"
tableType="Table" header="{i18n>POltem}"
Note: if you don’t want to type | showRowCount="true" enableAutoBinding="true"
this code, we recommend that showFullScreenButton="true"/>
you cut and paste it from this </core:FragmentDefinition>
web address
https://github.com/SAP/hana-
Xsa-opensap-
hana7/blob/snippets_2.3.2/ex4

lex4_12

12.The next piece of our Ul is the | /*eslint no-console: 0, no-unused-vars: 0, no-use-before-
view controller named define: 0, no-redeclare: 0, no-undef: 0%/
App.controller.js. Create a /ITo use a javascript controller its name must end with
folder named controller in .controller.js
odataView and then the file sap.ui.define([
named App.controller.js "opensap/odataTest/controller/BaseController",

"sap/ui/model/json/JISONModel"
Note: if you don’t want to type | ], function(BaseController, JSONModel) {

this code, we recommend that "use strict";
you cut and paste it from this
web address return

https://github.com/SAP/hana- | BaseController.extend("opensap.odataTest.controller.App", {
Xsa-opensap-

hana7/blob/snippets_2.3.2/ex4 onlnit: function() {
/lex4 13
var oConfig =
There is some considerable this.getOwnerComponent().getModel("config");
code in this file because here var userName =

we have all the event handlers | oConfig.getProperty("/UserName");
for our application.
var urlMulti =
We start with the oninit event | "/xsodata/purchaseOrder.xsodata";

which fires on the startup of

the page. We set some initial this.getOwnerComponent().getModel().setProperty("/m
values into the configuration Path", urlMulti);

model so they appear in our

input fields. this.getOwnerComponent().getModel().setProperty("/m

Entityl", "POHeader");
callMultiService handles the
logic to call our OData service. this.getOwnerComponent().getModel().setProperty("/m
We are reading the metadata | Entity2", "POltem");

from the OData service in

order to dynamically create 1,

the columns in our table callMultiService: function() {

controls. var oTable =
this.getView().byld("tblPOHeader");

onRowsSelect handles the var oTableltem =

selection of a PO Header this.getView().byld("tbIPOltem");

record and forces the loading

of the corresponding PO Item var mPath =

records. this.getOwnerComponent().getModel().getProperty('/mPath");
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var mEntityl =

Finally callExcel responds to | this.getOwnerComponent().getModel().getProperty("/mEntityl"
a button press and calls );

I/xsjs/hdb.xsjs to download our var mEntity2 =

PO data in a text tab delimited | this.getOwnerComponent().getModel().getProperty("/mEntity2"
format. );

var oParams = {};

oParams.json = true;

oParams.useBatch = true;

var oModel = new
sap.ui.model.odata.v2.O0DataModel(mPath, oParams);

oModel.attachEvent("requestFailed",
oDataFailed);

function fnLoadMetadata() {
oTable.setModel(oModel);
oTable.setEntitySet(mEntity1);

oTableltem.setModel(oModel);
oTableltem.setEntitySet(mEntity2);

var oMeta =
oModel.getServiceMetadata();
var headerFields = ";
var itemFields = ™;
for (vari=0;i<
oMeta.dataServices.schema[0].entityType[0].property.length;
i++) {
var property =
oMeta.dataServices.schema[0].entity Type[O].property]i];
headerFields +=
property.name +",";

}

for (vari=0;i<
oMeta.dataServices.schema[0].entityType[1].property.length;
i++) {
var property =
oMeta.dataServices.schema[0].entity Type[1].property]i];
itemFields +=
property.name +",";

}

oTable.setlnitiallyVisibleFields(headerFields);
oTableltem.setlnitiallyVisibleFields(itemFields);

}

oModel.attachMetadatal oaded(oModel, function() {
fnLoadMetadata();
»;
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oModel.attachMetadataFailed(oModel,
function() {

sap.m.MessageBox.show("Bad Service Definition", {

icon:
sap.m.MessageBox.lcon.ERROR,

title: "Service Call
Error",

actions:
[sap.m.MessageBox.Action.OK],

styleClass:
"sapUiSizeCompact"

b
D
h

callExcel: function(oEvent) {
//[Excel Download

window.open("/node/excel/download/");
return;
}

h;
h;

13.We can also separate certain
controller functions out into a
reusable base controller that
can be shared by mulitple
controllers. Although this first
simple example only has one
controller, let’'s go ahead and
setup this base controller
(named BaseController.js in
the controller folder) for
future exercises.

Note: if you don’t want to type
this code, we recommend that

you cut and paste it from this
web address
https://github.com/SAP/hana-
Xsa-opensap-

hana7/blob/snippets_2.3.2/ex4

/lex4 13a

/*global history */
sap.ui.define([
"sap/ui/core/mvc/Controller"”,
"sap/ui/core/routing/History"
], function (Controller, History) {
"use strict";

return
Controller.extend("opensap.odataTest.controller.BaseControlle

" {

/**

* Convenience method for accessing
the router in every controller of the application.

* @public

* @returns
{sap.ui.core.routing.Router} the router for this component

*/

getRouter : function () {

return

this.getOwnerComponent().getRouter();

3

/**

* Convenience method for getting the
view model by name in every controller of the application.

* @public

* @param {string} sName the model
name
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* @returns {sap.ui.model.Model} the
model instance
*
getModel : function (sName) {
return
this.getView().getModel(sName);

)

/**

* Convenience method for setting the
view model in every controller of the application.

* @public

* @param {sap.ui.model.Model}
oModel the model instance

* @param {string} sName the model
name

* @returns {sap.ui.mvc.View} the
view instance

*/

setModel : function (oModel, sName) {

return

this.getView().setModel(oModel, sName);

’

/**

* Convenience method for getting the
resource bundle.

* @public

* @returns
{sap.ui.model.resource.ResourceModel} the resourceModel of
the component

*/

getResourceBundle : function () {

return

this.getOwnerComponent().getModel("i18n").getResourceBun

dle();
h

/**

* Event handler for navigating back.

* |t there is a history entry we go one
step back in the browser history

* If not, it will replace the current entry
of the browser history with the master route.

* @public

*/

onNavBack : function() {

var sPreviousHash =

History.getinstance().getPreviousHash();

if (sPreviousHash !==
undefined) {
history.go(-1);
}else {
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this.getRouter().navTo("master", {3}, true);

}
D;
}
);
14. We can also have reusable
+
functions like formatters, = +web
sorters, and grouping functions. =] +.che

We've prepared these model
support tools for you. You can
download the model.zip file
from here:

= +resources

=] +common

https://github.com/SAP/hana- ] +exerciseAsync
xsa-opensap- B +exerciseChat
hana7/blob/snippets_2.3.2/ex4/ .
model.zip?raw=true G +i18n

=] +images
= +odataView

=] +controller

Please import this file into the
odataView folder.

Cr] +i18n

= +model

= +formatter.js

=l +grouper.js

=l +GroupSortState. js
=l + models.js

e +view

=1 1 Mamamam et ia

15. Now run the web module. It will | === n——
need to rebuild and redeploy all
the newly added artifacts.

LAINSAGET request to

ER gol.
\gabundie_en_US propertios comploted with status 404 - error during fs.realpath: ENOENT: no such file or directory, Istat

78013150057 d/applresources1Bn/messagabundie_en_US. properties'®
10/18/18 7:30:11.200 PM [APP12-0] SYS #2.002018 10 18
15:30:11:1994-04 CuSOn2aCVgoLs 1#PLAINGSGET roquest fo
18nimessagebundie_an properties completad with status 404 - eror during fs realpath: ENOENT: no such file or directory,Istat

3 2 383

\_en properties’s
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16.In the running tab, you should

see the index.html from
earlier. Change this to
/odataView to test the new Ul
we just created.

Test the Execute Service
button. The Download Excel
button backend service won’t
be implemented until the next
Exercise.

Workshop OData Test

v Multi-Entity Service Selection

Service Path
Header Entity Name
Item Entity Name

Execule Service | Download Excel

PO Header Data (2)
PURCHASEORDERID
500,000,000

500,000,001

PO Item Data (20)
POHeader. PURCHASEORDERID
500,000,000
500,000,000
500,000,000
500,000,000

500,000,000

HISTORY.CREATEDBY

PRODUCT

HT-1000

HT-1001

HT-1002

HT-1007

HT-1080

NOTEID

IxsodataipurchaseOrder.xsodata

POHeader
POltem
& @
HISTC

& @

CURRE.

EUR

EUR

EUR

EUR

EUR
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Exercise 5.4: Consume XSJS Services via JQuery AJAX calls

Explanation Screenshot

1. Using what you have learned B +web
create a new folder named = +.che
multiply in web/resources with a BS +resources
similar structure to the earlier £5 +common
applications you created ] +exerciseAsync

(index.html, Component.js,
manifest.json, view folder,
App.view.xml, controller folder and
App.controller.js)

] +exerciseChat
53 +i18n
g +images
B +multiply
= +controller
[El +App.controller.js
= +view
[El +App.view.xml
[El +Component.js
El -index.html

[El + manifest.json

2. Theindex.html is nearly identical <IDOCTYPE html>
to our earlier exercise. It loads the <html>
UI5 boostrap and creates the intial
shell Ul structure. <head>
<meta http-equiv="X-UA-Compatible" content="IE=edge" />
Note: You might have to adjust the <meta charset="UTF-8">
sap-ui-boostrap URL if your system <meta name="viewport" content="width=device-width, initial-scale=1.0,
doesn’'t have the SAPUI5 central maximum-scale=1.0, user-scalable=no" />
service installed <title>XSJS Multiply Exercise</title>
<link type="image/x-icon" href="/images/favicon.ico" rel="shortcut icon">
Note: if you need help writing this <link type="image/x-icon" href="/images/favicon.ico" rel="icon">
code please refer to the solution at: <!-- <script id="sap-ui-bootstrap"
https://github.com/SAP/hana-xsa- src="https://sapui5.hana.ondemand.com/resources/sap-ui-core.js" -->
opensap- <script id="sap-ui-bootstrap" src="{{{sapui5_sb.url}}}/resources/sap-ui-
hana7/blob/snippets_2.3.2/ex4/ex4 core.js"
14 data-sap-ui-theme="sap_belize_plus"

data-sap-ui-xx-bindingSyntax="complex"
data-sap-ui-compatVersion="edge"
data-sap-ui-preload="async"
data-sap-ui-language="en"
data-sap-ui-resourceroots="{
"sap.shineNext.xsjsMultiply": "./",
"view": ".view" ¥
data-sap-ui-
libs="sap.m,sap.ui.comp,sap.ui.core,sap.ui.layout,sap.ui.unified">
</script>
<script type="text/javascript" src="../common/startup.js"></script>
<script>
localShellStartup("sap.shineNext.xsjsMultiply");
</script>
</head>
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<body class="sapUiBody" role="application">
<div id="content"></div>
</body>
</html>
The Component.js is also very [*eslint no-console: 0, no-unused-vars: 0, no-use-before-define: 0, no-
similiar, although simplier, than our redeclare: 0*/
eariler exericse. sap.ui.define([
"sap/ui/core/UIComponent"
Note: if you need help writing this ], function(UIComponent) {
code please refer to the solution at: "use strict";
https://github.com/SAP/hana-xsa-
opensap- return UlIComponent.extend("sap.shineNext.xsjsMultiply.Component", {
hana7/blob/snippets_2.3.2/ex4/ex4
_15 metadata: {
manifest: "json"
h
init: function(){
jQuery.sap.require("sap.m.MessageBox");
jQuery.sap.require("sap.m.MessageToast");
sap.ui.core.UlIComponent.prototype.init.apply(
this, arguments);
3
destroy: function() {
/I call the base component's destroy function
UlComponent.prototype.destroy.apply(this,
arguments);
}
i
i
The manifest.json is also very {
similiar, yet simplified as we don’t " version": "1.4.0",
have an OData model service in "start_url": "index.html",
this example. "sap.app": {
" version": "1.4.0",
Note: if you need help writing this "type": "application”,
code please refer to the solution "resources": "resources.json",
at: https://github.com/SAP/hana- "id": "multiply",
Xsa-opensap- "applicationVersion": {
hana7/blob/snippets_2.3.2/ex4/ex4 "version™: "${project.version}"
_15a }
h
"sap.fiori": {
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" version": "2.0.0",
"registrationlds": [],
"archeType": "transactional”

h
"sap.ui: {
"_version": "1.44.0",
"technology": "UI5",
"icons": {
"icon": "limages/favicon.ico",
"favicon™: "/images/favicon.ico'
h
"deviceTypes": {
"desktop": true,
"tablet": true,
"phone": true
h
"supportedThemes": [
"sap_hcb",
"sap_bluecrystal”,
"sap_belize",
"sap_belize_plus"
]
h
"sap.uib": {

"config": {
"sapFiori2Adaptation": true
}

"rootView": {
"viewName":
"sap.shineNext.xsjsMultiply.view.App",
"type": "XML",
"id": "app"
}

ependencies": {
"minUl5Version™; "1.44.0",
"libs": {
"sap.ui.core"; {
"minVersion":
h
"sap.ui.comp"; {
"minVersion":

}

ap.m": {
"minVersion":

}

ap.ui.layout": {
"minVersion":
}
}

ontentDensities": {
"compact": true,
"cozy": true

}

"1.44.0"

"1.44.0"

"1.44.0"

"1.44.0"
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"handleValidation™: true

5. The complete View Implementation . oo .
for App.view.xml is provided for v XS Service Test - Multiplication
you as a template. It has two input
fields for the numeric values which
are multiplied. We will then call the
service on the server when the

;ilzledr.changes the value in either Value #2 g

Value #1 4

Note: This could be accomplished - 20
by simple math on the client side.
We are using this very simple
example in order to focus on the
techniques for creating and calling
the XSJS services without needing
to get into too much detail.

<core:View
controllerName="sap.shineNext.xsjsMultiply.controller.App"
xmins="sap.m"
xmins:mvc="sap.ui.core.mvc"

. :ll H n >
The template can be accessed at: xmins:core="sap.ui.core

https://github.com/SAP/hana-xsa- <Panel . .
opgﬁsa%_ Hh-com ana-xsa headerText="XS Service Test - Multiplication"
hana7/blob/snippets_2.3.2/ex4/ex4 expandable="true

16 expanded="true">

<List width = "400px">
<InputListitem label="Value #1">
<Input id="vall" value="{/vall}" liveChange="onLiveChange" />
</InputListltem>
<InputListitem label="Value #2">
<Input id="val2" value="{/val2}" liveChange="onLiveChange" />
</InputListitem>
<InputListitem label="=">
<Text id="result" value="{/result}" />
</InputListitem>
</List>
</Panel>
</core:View>
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6. In App.controller.js add the oninit sap.ui.define(["sap/ui/core/mvc/Controller"], function(Controller) {
function with code to create local "use strict”;
JSON model. You can also set the
Compact design. return Controller.extend("sap.shineNext.xsjsMultiply.controller.App", {
onlnit: function() {
var model = new sap.ui.model.json.JSONModel({});
this.getView().setModel(model);
this.getView().addStyleClass("sapUiSizeCompact"); //
make everything inside this View appear in Compact mode
h
7. Inthe controller add an event onLiveChange: function(oEvent) {
handler called onLiveChange var view = this.getView();
which has two parameters — var result = view.getModel().getData();
oEvent and oVal. This is the event var controller = this.getView().getController();
which is triggered every time the var valSend;
value is changed in either input if (oEvent.getParameters().id === "comp---app--vall")
field. {
valSend = result.val2;
Using jQuery.ajax call the URL }else {
/workshop/solution/services/multipl valSend = result.vall;
y.xsjs?cmd=multiply adding on the }
numl value from the oEvent and if (valSend === undefined) {
numz2 value from the oVal input valSend = 0;
parameter. }
var aUrl =
On Success of the AJAX call, call a "Isap/hana/democontent/epm/services/multiply.xsjs?cmd=multiply" +
controller event named "&numi1=" +
onCompleteMultiply. If there is a escape(oEvent.getParameters().newValue) +
failure call a controller event "&num2=" + escape(valSend);
named onErrorCall. jQuery.ajax({
url: aUrl,
Note: if you need help writing this method: "GET",
code please refer to the solution at: dataType: "json",
https://github.com/SAP/hana-xsa- success: controller.onCompleteMultiply,
opensap- error: controller.onErrorCall
hana7/blob/snippets_2.3.2/ex4/ex4 i
_17 b
8. In the onCompleteMultiply, accept onCompleteMultiply: function(myTxt) {
the response object as an input var oResult = sap.ui.getCore().byld("comp---app--
parameter called myTxt. This will result");

field will contain the result of the
multiplication in clear text.

Use the

if (myTxt === undefined) {
oResult.setText(0);
}else {
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sap.ui.core.format.NumberFormat
to format the output as an interger jQuery.sap.require("sap.ui.core.format.NumberFormat");
and set the value back into the var oNumberFormat =
oResult textView. sap.ui.core.format.NumberFormat.getintegerinstance({
maxFractionDigits: 12,
Note: if you need help writing this minFractionDigits: O,
code please refer to the solution at: groupingEnabled: true
https://github.com/SAP/hana-xsa- b;
opensap-
hana7/blob/snippets_2.3.2/ex4/ex4 oResult.setText(oNumberFormat.format(myTxt));
_18 }
h
In the onErrorCall, produce an onErrorCall: function(oError) {
error dialog if (oError.statusCode === 500 || oError.statusCode
(sap.ui.commons.MessageBox.sho === 400 || oError.statusCode === "500" || oError.statusCode === "400") {
w) and output the var errorRes =
jgXHR.responseText as the details JSON.parse(oError.responseText);
of this error. if (lerrorRes.error.innererror) {
Note: if you need help writing this sap.m.MessageBox.alert(errorRes.error.message.value);
code please refer to the solution at: }else {
https://github.com/SAP/hana-xsa- if (lerrorRes.error.innererror.message)
opensap- {
hana7/blob/snippets_2.3.2/ex4/ex4
19 sap.m.MessageBox.alert(errorRes.error.innererror.toString());
}else {
sap.m.MessageBox.alert(errorRes.error.innererror.message);
}
}
return;
}else {
sap.m.MessageBox.alert(oError.response.statusText);
return;
}
nb;
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10. Save your project.

& SAP Web IDE for SAP HANA X B XSJS Multiply Exercise X
Test your application in a web < C O @ /multiply
browser by running the web
module.
sang

The URL would be /multiply/.
v XS Service Test - Multiplication
Since we are using the live change
event on the input fields, you only

need to start typing into either field Value #1 3
to trigger th_e call to the server and Value #2 4444
the calculation of the results

= 13,332
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Exercise 5.5: Consume a Basic OData V2 Service within SAPUI5 binding the
service to a Table

Explanation Screenshot

1. We've prepared a skeleton B +web
applciation for you with .
several sections that need 4 +.che
to be completed marked To- P= +resources
Do.

=] +common
Import this this template

. &] +exerciseAsync
into web/resources folder ] y

from the following URL: (] +exerciseChat
https://github.com/SAP/han -
a-xsa-opensap- G +i18n
hana7/raw/snippets_2.3.2/e ] +images
x4/odataBasic.zip _ _

e +multiply

7= +odataBasic

=] + controller

=] +i18n

1 +model

(] +Vview

E! + Component.js
El +index.html

E! +manifest.json

e e s A W
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In the manifest.json file we
initialize the application and
set the base Ul elements for
the page.

You should notice that there
are commented To-Do
sections in this code.

These are the most
important parts and will be
completed in the next few
steps.

m manifestjson x

1-{

2

LU TR e BN [+ RV B S V3

1e
11
12
13
14
15
16
17

" _version": "1.4.0",
"start_url": "index.html",
"sap.app": {

" _version": "1.4.0",

"type": "application”,
"resources": "resources.json",
"ilg8n": "il8n/i18n.properties”,
"id": "odataBasic",
"title": "{{appTitle}}",
"description": "{{appDescription}}",
"applicationVersion": {
"version": "${project.version}”
Ts
Y/ /To-Do data sourcel

¥

In the first To-Do location is
in the manifest.json file, you
should add the code to
create a data source named
bpService. Use the
provided service
/Ixsodata/businessPartner
s.xsodata/.

m manifest.json x

1- {
2 " _version": "l1l.4.e",
3 "start_url": "index.html",
4~ "sap.app": {
5 " _version": "1.4.e",
6 "type": "application",
7 "resources": "resources.json",
8 "il8n": "il8n/il18n.properties”,
9 "id": "odataBasic",
10 "title": "{{appTitle}}",
11 "description”: "{{appDescription}}",
12~ "applicationversion": {
13 "version": "${project.version}”
14 3,
15 Y/ /To-Do data sourcel
16
17 ¥
"dataSources": {
"bpService": {
"uri": "/xsodata/businessPartners.xsodata/",
"type": "OData",
"settings™: {
‘odataVersion™ "2.0"
}
}

}




2

The second To-Do location
is later in the same
manifest.json file.

Here you need to create the
model named bpModel that
connects the previous
step’s data source of type
sap.ui.model.odata.v2.0d
ataModel.

® "manifest.json x

72 }

73 I i

74 ¥

75 - "contentDensities": {

76 "compact": true,
77 "cozy": true
78 s
79 "handleValidation": true,
80 -~ "models": {
81 ~ me {
82 "type": "sap.ui.model.json.JSONMcdel",
83 - "settings": {
84 "defaultBindingMode": "Twolay"
85 }
86 s
@ 87 //To-Do_bpModel
88
89 ~ "config": {
90 "type": "sap.ui.model.json.JSONModel"
o1 s
92 - "ilen": {
"bpModel™: {

"dataSource": "bpService",
"type": "sap.ui.model.odata.v2.ODataModel",
"preload": true,

"settings": {
"useBatch": false,
"json": true,
"defaultBindingMode": "TwoWay",
"defaultUpdateMethod": "PUT"
}
3

In the third To-Do location
in the App.controller.js file,
you should set the model
named bpModel to the table
control named oTable. Bind
the table to the entity
BusinessPartners. Then
tell the SmartTable which
columns to display

oTable.setModel(bpModel);
oTable.setEntitySet("BusinessPartners");

oTable.setlInitiallyVisibleFields("PARTNERID,COMPANYNAME,PARTNER

ROLE");
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That'’s all that is necessary B +web

to connect the SmartTable i +.che
Ul element to the OData E= +resources
service. 5] +common

] +exerciseAsync

We get built in table sorting

] +exerciseChat
and filtering, as well as £ +i18n
server side scrolling via the £ +images
various built-in parameters £ +multiply
of the OData service B> +odataBasic
framework. f55 + controller

£ +i18n
Save your files, run the web 7 +model
module. B +view

El +Component js
El +index html

El +manifest.json

Adjust the run URL to sirg 0

8 v
JodataBasic/. We hardcode
the columns, however. It s
would be better to add them

B

dynamically via the
metadata of the OData
servcie — which is exactly
what we will do in the next
exercise.

2 DeiBont In

3 Talpa
4 Panorama Studios

5 TECUM

Laurent
AVANTEL

)9 Telecomunicaciones Star

100,000,011 A

100,000,012
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Exercise 5.6: Use oData V2 Metadata to dynamically create the columns.

Explanation Screenshot

1. Inthe previous part of this v return BaseController.extend("opensap.cdataBasic.controller.App”, {
exercise we hard coded all
the table column definitions | - onInit: function() {
in the temp|ate_ However, this.getView().addStyleClass("sapUiSizeCompact");
oData services expose all var oConfig = this.getOwnerComponent().getModel("config");
their meta data and we can var userName = oConfig.getProperty("/UserName");
use this feature to build the var bpModel = this.getOwnerComponent().getModel("bpModel");

columns dynamically. var oTable = this.getView().byId("bpTable");

1
Return to your
App.controller.js file.
Delete the three lines after
the To-Do comment you .
filled in for the last exercise.

oTable.setModel(bpModel);
oTable.setEntitySet("BusinessPartners");
oTable.setInitiallyVisibleFields("PARTNERID,COMPANYNAME,PARTNERROLE");

2. You can create a function fnLoadMetadata() {
connection to the metadata try {
object via the function oTable.setModel(bpModel);
getServiceMetadata of
your model object. Inside oTable.setEntitySet("BusinessPartners");
this meta data you will find var oMeta =
the columns of the service bpModel.getServiceMetadata();
at var headerFields = ",
dataServices.schema|0].e for (vari=0;i<
ntityType[0].property. oMeta.dataServices.schema[0].entityType[O].property.length; i++) {
var property =
Loop over this collection oMeta.dataServices.schema[0].entity Type[O].property]i];
and create a column for headerFields +=
each property.name in the property.name +",";
service dynamically. }
Note: if you need help oTable.setlnitiallyVisibleFields(headerFields);
writing this code please } catch (e) {
refer to the solution at: console.log(e.toString());
}
https://github.com/SAP/han }
a-xsa-opensap- bpModel.attachMetadatalL.oaded(bpModel, function() {
hana7/blob/snippets_2.3.2/ fnLoadMetadata();
ex4/ex4_23 b;
fnLoadMetadata();

Save and re-run your web
module.
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3) Test your application in a
web browser using the Run 0Dt Basic Exerise
Option Business Partner List (45) ® & 0

PARTNERID  PA. EMAILADDRESS PHONENUMBER

100,000,000

Karl.mueller@ 622734567

3088530

The URL would be
/odataBasic.

saskia sommer@talps-hannaver.de

100,000,004 Enorama-studios. biz

2

1 y
N0t|ce that you now have a” 100,000,005 : bart koenig@tecum-ag.ds

2

100,000,006

the columns of the service;
not just the few you had

100,000,009

victor san .com

jorge.velez@talecomunicacionesstar.com

before.

100.000,010 frankiin jones@pear-computing.com 6789012345
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Exercise 5.7: Consume an OData V2 Service with Create Option

1. We will begin by making a B +web
copy of the previous 0o +.che
exercise = +resources
& +common
O] +exerciseAsync
0] +exerciseChat
& +i18n
O +images
= +multiply
] +odataBasi
odataBasic Run N
] +odataVi
[x] +odataView Modeling >
El +favicon.ico )
Git >
El +index.html
New >
[El +logout.html
) Import >
El +package.json
- ] Export
=l +xs-app.json
o i PP Archive
+Xxsjs
= : Convert >

[El +.cds_gen.log

5 *miayaml Cut Ctrl+X

= . Project >
[El «package.json
Refresh Workspace Items Paste rl+V

El +xs-securityjson

Quick Access Ctrl+3 Rename F2
Delete Delete
2. Highlight the resources B +web
folder and right mouse click. F +.che
= +resources
Choose Paste. Fx] +common Run >
O +exerciseAs Medeling >
o] +exerciseCh Git >
& +i18n New >
g +images Import >
5 +multiply Export
] +odataBasic Archive
=] +odataView Convert >
El +favicon.ico Cut Ctrl+X
El +index.html Project > Copy Ctrl+C
El +logouthtml  Refresh workspace Items w
Bl +packagejson  quick Access Ctrl+3 Rename F2
El +xs-appjson Delete Delete
05 +xsjs
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3. Inthe copy folder dialog,
give the new Name as
odataCRUD

Naming Conflict

This folder already contains at least one Folder with the same name.

Enter new name for the current Folder.

Resolving 1 of 1 conflicts

odataCRUD|

4. Much of the startup logic
will be the same. In the
mainifest.json file change
the service URL to:
/xsodata/user.xsodata/

We must also setup the
model binding mode.

Note: if you need help
writing this code please
refer to the solution at:

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
exd/exd 24

oK Cancel

manifest.json x

1~ {

2 "_version": "1.4.0",

3 “start_url": "index.html",

4~  “sap.app"™: {

5 " _version": "1.4.0",

6 "type": "application”,

7 "resources": "resources.json",

8 "i18n": "iisn/iisn.properties”,

9 "id": "odataTest",

1@ "title™: "{{appTitle}}",

11 "description": "{{appDescription}}”,
12~ "applicationversion": {

13 "version": "${project.version}"
14 b

15~ "dataSources": {

16 ~ "userservice": {

17 | "uri": "/xsodata/user.xsodata/",
18 "type": "oOData",

19~ "settings": {

20 "odataversion": "2.8"

21 }

22 }

23 !

p.ui.model.json.IsONModel",

s

defaultgindingtode”

“userModel”: {

"dataSource”: "userServ

1.odata.v2.0DataModel",

“preload”
"settings": {
"useBatch”: false,
"json": true,
“defaultBindingMode”: "Twoway",
“defaultupdateMethod”: “PUT"

.model.resource.Resourcemodel”,
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5. The complete View Siod Py ——

Im plem entat'on fOI‘ ~  New User Record Details

App.view.xml is provided

for you as a template. It w0 tess

has a table control built . : s

from the odata service

/xsodata/user.xsodata/ - 9“ Pariner List (2) o — g
all of which is very similar to 1030000235 o w0 .

the earlier exercise. In 1000000227 00-test2 Group00@sap.com

addition, this view has input
fields for creating a new
record. It also has the ability
to update records in the
table control; not just
display them.

The template can be
accessed at:

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
exd/ex4 25

6. In this exercise we will
focus on the implement of
the event handlers — which
is all done in the
App.controller.js file. You
have the App.controller.js
implementation from the
previous exercise whose
contents is now largely
about to change,
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We need to add to event
handlers,, onlnit,
callUserService (which
performs the creation of
new records) and
callUserUpdate (which
updates records from the
table) and onErrorCall (and
error handler). Remove the
old function definitions and
insert the new empty
functions into
App.controller.js as
shown.

* App.controllerjs x

1

2

3~ sap.ui.define([

4 "opensap/odataBasic/controller/BasecController”,
5 "sap/ui/model/json/ISONModel”

6+ ], function (BaseContrcller, JSONModel) {

7 "use strict";

8

9~ return BaseController.extend("opensap.odataBasic.controller.App”, {
1@

11~ logout: function () {

12 window.location.href = "/my/logout”;
13 Fs

14

15~ onInit: function () {

16

17

18 b

19

20~ calluserservice: function() {

21

2 b

23

24~ calluserUpdate: function() {

25

2 b

27

28~ onkrrorCall: function (ofrror) {

29

30 }

31 s
32 1)

For the onlInit we need to
connect our model to the
SmartTable control.

this.getView().addStyleClass("sapUiSizeCompact"); //
make everything inside this View appear in Compact mode

var oConfig =

this.getOwnerComponent().getModel("config");

var userName = oConfig.getProperty("/UserName");

var userModel =

this.getOwnerComponent().getModel("userModel");

var oTable = this.getView().byld("userTable");

oTable.setModel(userModel);

For callUserService, you
first need to get access to
the model object.

Next you need to create a
JSON object with the
service fields (PERS_NO,
FIRSTNAME, LASTNAME,
and E_MAIL). PERS_NO
can get a hardcoded value
of “0000000000”. The other
fields should be read from
the screen with the bound
JSON model

Finally you need to set a
custom header of content-
type with the value of
application/json;charset=
utf-8 in the model. Then

callUserService: function() {

var oModel =

this.getOwnerComponent().getModel("userModel");

successful");

var result = this.getView().getModel().getData();

var okntry = {};
oEntry.Userld = "0000000000";

oEntry.FirstName = result.FirstName;
oEntry.LastName = result.LastName;

oEntry.Email = result.Email;

oModel.setHeaders({

b

var mParams = {};

"content-type": "application/json;charset=utf-8

mParams.success = function() {

sap.m.MessageToast.show("Create

h

mParams.error = this.onErrorCall;

oModel.create("/Users", oEntry, mParams);
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you can call the
oModel.create function for
the entity /Users.

Note: if you need help
writing this code please
refer to the solution at:

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
exd/exd 26

10.

The implementation of
callUserUpdate is actually
much simplier. We are
using two-way model
binding therefore we need
only ask the model to
submit any pending
changes and capture the
response status events.

Note: if you need help
writing this code please
refer to the solution at:

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex4/exd 27

callUserUpdate: function() {
var oModel =

this.getOwnerComponent().getModel("userModel");

oModel.setHeaders({
"content-type": "application/json;charset=utf-8"
i

var mParams = {};

mParams.error = function() {
sap.m.MessageToast.show("Update failed");

h

mParams.success = function() {
sap.m.MessageToast.show("Update

successful);

k

oModel.submitChanges(mParams);

11.

In the onErrorCall we want
to be able to parse the error
body to pull out the detailed
error message.

Note: if you need help
writing this code please
refer to the solution at:

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
exd/ex4 28

onErrorCall: function(oError) {
if (oError.statusCode === 500 || oError.statusCode
=== 400 || oError.statusCode === "500" || oError.statusCode === "400") {
var errorRes =
JSON.parse(oError.responseText);
if (lerrorRes.error.innererror) {

sap.m.MessageBox.alert(errorRes.error.message.value);

}else {
if (lerrorRes.error.innererror.message)

sap.m.MessageBox.alert(errorRes.error.innererror.toString());
}else {

sap.m.MessageBox.alert(errorRes.error.innererror.message);
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}

return;
}else {

sap.m.MessageBox.alert(oError.response.statusText);

return;
12. Save your files and re-run
the web module.
13. Test your application in a = & wosksHor o0
web browser using the Run ~ New User Record Detalls
option.
Last Name 00-test2
The URL would be i
IOdataCRUD/ Business Partner List (2) & o3
Try creating a new record. oonorezs sme o Sopiess o
1000000227 Group 00 - test 2 GroupOO@sap com

Also try creating a record
with an invalid email
address.

Alert

Invalid email for Group No Way! E-Mail must be valid and Group00 has problems

OK
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Explanation

Exercise 5.8: OData V2 Batch Operation

Screenshot

Often you might want to
send more than one
operation to the server at a
time. The Odata $batch
operation allows this.

In this exercise we will
extend the odataCRUD
project from the previous
exercise to allow the
creation of multiple records
at a time.

First we need to create an
XML fragment for our batch
dialog we will display.

Create a new file named
batchDialog.fragment.xml
in the same
odataCRUD/view folder.

Add the following code to
this file.

Note: if you need help
writing this code please
refer to the solution at:

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex4/exd 29

<core:FragmentDefinition
xmlns="sap.m"
xmlns:core="sap.ui.core">
<Dialog

title="Create Users with batch request”
class="sapUiPopupWithPadding" >

<content>
</content>
<beginButton>

<Button text="Submit"
</beginButton>
<endButton>

<Button text="Cancel"
</endButton>

</Dialog>
</core:FragmentDefinition>

press="onSubmitBatch" />

press="onDialogCloseButton" />
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We also need to add a new
button in the App.view.xml
that will trigger the batch
creation dialog box.

Add the following code to
create a button for this.

batchDialog.fragment.xml  x

*App.view.xml x

1~ <core:View xmlns="sap.m" xmlns:mvc="sap.ui.core.mvc" xmlns:u="sap.ui.unified" xmlns:cc

2
3w
4~
Sl
6
7.
8w
9w
16 ~
11~
12
13
14 ~
15
16
17 ~
18
19
20
21
22
23
24
25~

controllerName="opensap.odataBasic.controller.App">
<u:Shell id="myShell" icon="/images/sap_18.png">
<u:zuser>
<u:ShellHeadUserItem image="sap-icon://person-placeholder" username="{conf
</uiuser>
<u:content>
<ScrollContainer height="100%" width="10@%" horizontal="true" vertical="tr
<Panel headerText="New User Record Details" expandable="true" expanded
<List width="4@@px">
<InputlListItem label="{il8n>FName}">
<Input id="fName" value="{/FirstName}"/>
</InputListItem>
<InputListItem label="{i18n>LName}">
<Input id="1Name" value="{/LastName}"/>
</InputListItem>
<InputListItem label="{i18n>EMail}">
<Input id="email" value="{/Email}"/>
</InputListItem>
</List>

<Button text="{i18n>B3}" press="callUserService"/>

<Button text="{i118n>B5}" press="onBatchDialogPress"/>

< fPaTeT

<VBox fitContainer="true">

Now in the
App.controller.js you need
to implement the event
handlers for the dialog
creation, adding of new row,
deleting rows, and calling
the service in Batch mode.
Here we use two feature of
the UI5 OData model
object.

First you use the
addBatchChangeOperatio
ns to collect the individual
records and the actions you
want to perform on the
records.

Next you use submitBatch
function to send the request
to the server. The OData
model takes care of all the
technical details of building
the multi-part MIME request
which will contain all the
inner request objects for
each record you want to
create.

Note: if you need help
writing this code please
refer to the solution at:

onBatchDialogPress: function() {
var view = this.getView();
view._bDialog = sap.ui.xmlfragment(

"opensap.odataBasic.view.batchDialog", this //
associate controller with the fragment

);

view._bDialog.addStyleClass("sapUiSizeCompact");

view.addDependent(this._bDialog);

view. bDialog.addContent(view.getController().getltem(true));
view._bDialog.open();
}1

onDialogCloseButton: function() {
this.getView()._bDialog.close();
}1

getltem: function(isFirstRow) {
var view = this.getView();
var addlcon = new sap.ui.core.lcon({
src: "sap-icon://add",
color: "#006400",
size: "1.5rem",
press: function() {

view._bDialog.addContent(view.getController().getltem(false));

D

var deletelcon = new sap.ui.core.lcon({
src: "sap-icon://delete",
color: "#49311c",
size: "1.5rem",
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press: function(oEvent) {
view._bDialog.removeContent(oEvent.oSource.oParent.sld);
}
i

var icon;
if (isFirstRow) {

icon = addlcon;
}else {

icon = deletelcon;

}
icon.addStyleClass("iconPadding");

var firstNameTxt = new sap.m.Label({
text: "First Name"
i

firstNameTxt.addStyleClass("alignText");
var firstNamelnput = new sap.m.Input({});

var lastNameTxt = new sap.m.Label({
text: "Last Name"
i

lastNameTxt.addStyleClass("alignText");
var lastNamelnput = new sap.m.Input({});

var emailTxt = new sap.m.Label({
text: "Email"
i

emailTxt.addStyleClass("alignText");
var emaillnput = new sap.m.Input({});

return new sap.m.FlexBox({

/I enableFlexBox: true,

/I fitContainer: true,

/I justifyContent:

sap.m.FlexJustifyContent.SpaceBetween,

items: [firstNameTXxt,
firstNamelnput,
lastNameTxt,
lastNamelnput,
emailTxt,
emaillnput,
icon

b
3

onSubmitBatch: function() {
var view = this.getView();
var content = view._bDialog.getContent();
var newUserList = [];
for (var i = 0; i < content.length; i++) {
var user = {};
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user.Userld = "0000000000";

user.FirstName =
content[i].getltems()[1].getValue();

user.LastName =
content][i].getltems()[3].getValue();

user.Email =
content][i].getltems()[5].getValue();
1 user.ZMYNEW1 ="";

newUserList.push(user);

}

/lcreate an array of batch changes and save
var oParams = {};

oParams.json = true;
oParams.defaultUpdateMethod = "PUT";
oParams.useBatch = true;

var batchModel = new
sap.ui.model.odata.v2.ODataModel("/xsodata/user.xsodata/", oParams);

/Ivar batchChanges = [];

var mParams = {};

mParams.groupld = "1001";

mParams.success = function() {

sap.m.MessageToast.show("Create

successful);

h

mParams.error = this.onErrorCall;

for (var k = 0; k < newUserList.length; k++) {
batchModel.create("/Users", newUserList[K],
mParams);

4. Save your files.
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Not critical, but if you want
the field alignment in the
batch dialog to look nice;
you can also return to the
index.html file and add
several style elements near
the beginning of the file.

App.view.xml X App.controller.js X “index.html X batchDialog.frag
1= <!DOCTYPE himl>
2= <html>

3= chead>»

4= <style>
5w .mobile-list-item {
padding: @.5em;
}
8~ .paddingall {
} padding: 5px;
1] }
11 = .aligntext {
12 line-height: 2.5;
13 margin-right: lem;
14 margin-left: lem;
15 }
16 .iconPadding {
17 margin-left: 2.5rem;
18 line-height: 2 !important;
19 }
20 ylex

21 wmeta http-equiv="X-Ua-Compatible” content="TE=edge" />

Test your application in a
web browser using the Run
option.

The URL would be
/odataCRUD/.

Try using the new Create
users with batch request
button and creating two
records.

Create Users with batch request

First Name  Test Last Name  Number1 Email

First Name  Test Last Name  Number2 Email

test1@sap.com

test2@sap.com|

Submit
¥

=+

Cancel
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Exercise 5.9: OData V2 Deep Insert (Content-ID and Links)

Explanation

Screenshot

1. Aswe saw in the previous
exercise, it is possible to
perform multiple operations
in one request.

This is particularly useful in
situations where you are
inserting objects with a
parent/child relationship.
But what happens when
you create both objects via
generated keys on the
server side. In one batch
how can you also create the
relationship between the
objects as well? This
exercise will look at how to
perform just such a ‘deep
insert’ in one batch and will
rely upon many of the
techniques covered in
previous exercises.

2. We already have the
XSODATA service named
businessPartnersAddress
es.xsodata in our xsjs
module,
lib/sap/hana/democontent
/lepm/services folder.

In this service we want to
allow the creation of records
in both the
MD.BusinessPartner and
the MD.Addresses tables.

We also create an
association between the
two tables.

Use XSJS exit handlers for
both tables and the
association.

m businessPartnersAddresses xs x

1  service |

a s “MD. Bus:

4 as "Busine:
navigates e
create events(before m ice IsinessPartnersAddresses.xsjsli p_create_before_exit
‘MD. Addresses”
as sse
without (“POINT")
create events(before "sap.hana.democontent.epm.services:businessPartnersaddresses.xsjslib:address_create_before_exit™);

association "Toaddresses” prineipal "BusinessPartners”("ADDRESSES.ADDRESSID™)
4 multiplicity "17
dependent JRESSID") multiplicity "1%
over “MD.
prineipal(™s ID") dependent {"ADD

update using "sap.hana.democontent.epm.

es:businessPartnersiddresses.xsjsli

t:assocation_create_exit"™;
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We also have the xsjslib
named
businessPartnersAddress
es for the exit handlers of
our service.

= +xsjs
& +.che
= +lib
= +sap
7 +hana
7= +democontent
= +epm
P +services

El +businessPartners.xsjslib

]

+businessPartners.xsodata

+businessPartners2.xsodata

|

+businessPartnersAddresses.xsjslib

]

+businessPartnersAddresses.xsodata

+businessPartnersExt.xsodata

)

+checkTimeData.xsjs

+crrCinny xsis

We will look at each of the
exit handlers one at a time.

The first function runs
before the creation of the
business partner record and
allows us to use a
sequence for the partner id
and for defaulting in some
values.

$.import("sap.hana.democontent.epm.services", "session");
var SESSIONINFO = $.sap.hana.democontent.epm.services.session;

/**
@param {connection} Connection - The SQL connection used in the OData
request
@param {beforeTableName} String - The name of a temporary table with the
single entry before the operation (UPDATE and DELETE events only)
@param {afterTableName} String -The name of a temporary table with the
single entry after the operation (CREATE and UPDATE events only)
*

/

function bp_create_before_exit(param) {

var after = param.afterTableName;
var pStmt;
try {

pStmt = param.connection.prepareStatement('select
"businessPartnerld".NEXTVAL from DUMMY");
var rs = pStmt.executeQuery();
var Partnerld = ";
while (rs.next()) {
Partnerld = rs.getinteger(1);

pStmt.close();

pStmt = param.connection.prepareStatement('update " + after
+ " set PARTNERID = ?," +
" PARTNERROLE =?, '+

" "HISTORY.CREATEDBY.EMPLOYEEID" =
' "HISTORY.CHANGEDBY.EMPLOYEEID"

" "HISTORY.CREATEDAT" = now()," +
' "HISTORY.CHANGEDAT" = now()," +
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" "CURRENCY" =?;
pStmt.setinteger(1, Partnerid);
pStmt.setString(2, '01');
pStmt.setinteger(3, 33);
pStmt.setinteger(4, 33);
pStmt.setString(5, 'EURY);

pStmt.execute();
pStmt.close();

}

catch (e) {
console.log(e.toString());
return;

The next part is very similar
and handles the before
creation for the address
table.

function address_create_before_exit(param) {
var after = param.afterTableName;

var pStmt;
try {

pStmt = param.connection.prepareStatement('select
"addressld".NEXTVAL from dummy");
var rs = pStmt.executeQuery();
var Addressid = ";
while (rs.next()) {
Addressld = rs.getinterger(1);

pStmt.close();

pStmt = param.connection.prepareStatement(‘'update " + after
+ " set "ADDRESSID" =?," +
'ADDRESSTYPE = ?,' +
"VALIDITY.STARTDATE" = TO_DATE(' + "2000-01-
01, 'YYYY-MM-DD")," +
"VALIDITY.ENDDATE" = TO_DATE(' + "9999-12-
31, 'YYYY-MM-DD")" );
pStmt.setinteger(1, Addressld);
pStmt.setString(2, '02";
pStmt.execute();
pStmt.close();

catch (e) {
console.log(e.toString());
return;
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The final part is different
because it handles the
association between two
entities.

The input parameters pass
in the data from both the
principal and dependent
entities.

We link the two by updating
the business partner table
with the address id from the
address table.

Notice at this point we don’t
have any special
processing for the batch.
We simply assume that the
records for both the address
and the business partners
will be passed in with their
correct generated keys
although the whole
operation is happening in
one transaction.

/**

@param {connection} Connection - The SQL connection used in the OData
request

@param {principalTableName} String - The name of a temporary table with the
entity type at the principal end of the association

@param {dependentTableName} String -The name of a temporary table with
the dependent entity type

*/

function assocation_create_exit(param){

var princ = param.principalTableName;

var dep = param.dependentTableName;

var pStmt = param.connection.prepareStatement('select * from " +
princ + ");

var Principal =
SESSIONINFO.recordSetToJSON(pStmt.executeQuery(), 'Details");

pStmt.close();

var pStmt = param.connection.prepareStatement('select * from " +
dep + ),

var Dependent =
SESSIONINFO.recordSetToJSON(pStmt.executeQuery(), 'Details");
pStmt.close();

$.trace.debug(JSON.stringify(Principal));

$.trace.debug(JSON.stringify(Dependent));

var pStmt = param.connection.prepareStatement(‘update
"MD.BusinessPartner" ' +

' SET "ADDRESSES.ADDRESSID" = ? WHERE

"PARTNERID" = ?");

pStmt.setinteger(1, Dependent.Details[0]. ADDRESSID);

pStmt.setinteger(2, Principal.Details[0].PARTNERID);

pStmt.execute();

pStmt.close();
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Next we need to create the
user interface. Using what
you have learned create a
new SAPUI5 application
named odataDeep with a
similar structure to the
earlier applications you
created (index.html,
Component.js,
manifest.json, view folder,
App.view.xml, controller
folder, and
App.controller.xml)

= +odataDeep

7= +controller

El +App.controller.js
= +view

El +App.view.xml
El +Component.js
E! +index.html

El +manifest.json

Open indext.html. For the
use of the $batch with
content-ids we can’t use the
SAPUI5 odata object. We
must build the complete
request object ourselves.
This also means that we will
be calling the service with
jQuery.ajax and must
handle the CSRF token
request ourselves.

For this we will refer to the
common/csrf.js we
created near the beginning
of this exercise.

Note: if you need help
writing this code please
refer to the solution at:

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex4/exd 31

1 <IDOCTYPE html>

2+ <html>
3
4+ <head>
5 <meta http-equiv="X-UA-Compatible” content="IE=edge" />
6 <meta charset="UTF-8">
7 <meta name="viewport” content="width=device-width, initial-scale=1.8, maximum-scale=1.0,
8 <title>OData Deep Insert Exercise</title>
9 <link type="image/x-icon" href="/images/favicon.ico" rel="shortcut icon">
10 <link type="image/x-icon" href="/images/favicon.ico" rel="icon">
11
12 - <script id="sap-ui-bootstrap” src="{{{sapui5_sb.url}}}/resources/sap-ui-core.js"
13 data-sap-ui-theme="sap_belize_plus”
14 data-sap-ui-xx-bindingSyntax="complex"
15 data-sap-ui-compatversion="edge"
16 data-sap-ui-preload="async"
17 data-sap-ui-language="en"
18 data-sap-ui-resourceroots="{
19 "sap.shineNext.odataDeep”: "./",
20 “view": "./view" }'
21 data-sap-ui-libs="sap.m,sap.ui.comp,sap.ui.core,sap.ui.layout,sap.ui.unified">
22 </script>
23 <script type="text/javascript” src="/common/csrf.js" ></script>
24 <script type="text/Javascript™ src="../common/startup.js"></script>
25~ <script>»
26 localshellstartup(“sap.shineNext.odataDeep™);
27 </script>

28 </head>
29 » <body class="sapUiBody" role="application">

30 <div id="content"></div>
31 </body> I
32 </html>

In the view rendering,
App.view.xml, we want to
simply have three fields and
a button.

The three fields are for
Company Name, City, and
Email Address.

Note: if you need help
writing this code please
refer to the solution at:

<mvc:View controllerName="sap.shineNext.odataDeep.controller.App"
xmins="sap.m" xmlns:mvc="sap.ui.core.mvc" xmins:core="sap.ui.core"
height="100%">
<Page title="{i18n>appTitle}">
<content>
<Panel headerText="New Business Partner Details"
expandable="true" expanded="true">
<List width="600px">
<InputListltem label="Company
Name">
<Input id="cName"
value="{/{CompanyName}"/>
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</InputListltem>
<InputListltem label="City">
<Input id="city"
value="{/City}"/>
</InputListltem>
<InputListltem label="Email">
<Input id="email"
value="{/Email}"/>
</InputListltem>
</List>
<Button text="Create Record"
press="callCreateService"/>
</Panel>
</content>
</Page>
</mvc:View>

10.

For the controller,
App.controller.js, we have
one event handler for the
press of the button.
However this event handler
is very important because
this is where we will build
the complete OData $batch
request. Unlike the earlier
exercise where the SAPUI5
framework did all the work,
here we must build the
complete multiple part
request.

Notice that in the individual
request headers we use the
Content-ID option. This
allows us to create a place
holder to represent the keys
of the object which won’t be
generated until server side.

We can then use $1 and $2
in the association URL and
body as placeholders for
the actual values. The
XSODATA framework on
the server side will replace
these values during
processing.

Note: if you need help
writing this code please
refer to the solution at:

[*eslint no-console: 0, no-unused-vars: 0, no-use-before-define: 0, no-
redeclare: 0, no-undef: 0, no-sequences: 0, ho-unused-expressions: 0, quotes:
0*/
/[To use a javascript controller its name must end with .controller.js
sap.ui.define(["sap/ui/core/mvc/Controller"], function(Controller) {

"use strict";

return Controller.extend("sap.shineNext.odataDeep.controller. App", {

onlnit: function() {
var model = new sap.ui.model.json.JSONModel({});
this.getView().setModel(model);
this.getView().addStyleClass("sapUiSizeCompact"); //
make everything inside this View appear in Compact mode

2

callCreateService: function() {
var result = this.getView().getModel().getData();
var oBusinessPartner = {};
oBusinessPartner.PARTNERID = "0000000000";
oBusinessPartner. EMAILADDRESS = result.Email;
oBusinessPartner. COMPANYNAME =
result. CompanyName;

var oAddress = {};
0Address.ADDRESSID = "0000000000";
0Address.CITY = result.City;

var oLink = {};
oLink.uri = "$2";

var xhr = new XMLHttpRequest();
xhr.open("POST",

'Isap/hana/democontent/epm/services/businessPartnersAddresses.xsodata/$b
atch', true);
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var token = getCSRFToken();
xhr.setRequestHeader("X-CSRF-Token", token);

xhr.setRequestHeader("Accept”, ‘application/json’);
xhr.setRequestHeader("Content-Type",

'multipart/mixed;boundary=batch");

xhr.setRequestHeader("DataServiceVersion", '2.0";
xhr.setRequestHeader("MaxDataServiceVersion",
var body =";

body +='--batch’ + \n\n’;
body += 'Content-

Type:multipart/mixed;boundary=changeset' + \r\n';

body += 'Content-Transfer-Encoding:binary' + \r\n’;
body +="\r\n’;

body +='--changeset' + \r\n’;

body += 'Content-Type:application/http' + \r\n’;
body += 'Content-Transfer-Encoding:binary\r\n’;
body +='Content-ID: 1\r\n";

body +="\r\n’;

body +="'POST BusinessPartners HTTP/1.1\r\n";
body += "Content-Type: application/json\r\n";

var jsonBP = JSON.stringify(oBusinessPartner);
body += "Content-Length:" + jsonBP.length + \r\n’;
body +="\r\n’;

body +=jsonBP + "\r\n’;

body +='--changeset' + \r\n’;

body += 'Content-Type:application/http' + \r\n’;
body += 'Content-Transfer-Encoding:binary\r\n’;
body += 'Content-ID: 2\r\n’;

body +="\r\n";

body +='POST Addresses HTTP/1.1\r\n";

body += "Content-Type:application/json\r\n";

var jsonAdd = JSON.stringify(oAddress);

body += "Content-Length:" + jsonAdd.length + \r\n’;
body +="\r\n’;

body += jsonAdd + \n\n’;
body +='--changeset' + \r\n’;

body +='Content-Type:application/http' + \r\n’;
body += 'Content-Transfer-Encoding:binary\r\n’;
body += \r\n’;

body +="PUT $1/$links/AddRef HTTP/1.1\r\n’;
body += "Content-Type:application/json\r\n";
var jsonLink = JSON.stringify(oLink);
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body += "Content-Length:" + jsonLink.length + \r\n’;

body +="\r\n’;
body +=jsonLink + "\r\n’;

body +='--changeset' + '--\n\n’;
body +="\r\n’;

body +='--batch’ + '--\r\n’;
xhr.onload = function() {};

xhr.send(body);
sap.m.MessageToast.show("Business Partner

created");
}
D
D
11. Next we need our {

manifest.json, but its very
basic as we have no OData
model being used in this
exercise.

Note: if you need help
writing this code please
refer to the solution at:

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex4/ex4_33a

" version": "1.4.0",
"start_url": "index.html",

"sap.app": {

" version": "1.4.0",
"type": "application”,
"resources": "resources.json",
"id"; "odataDeep",

"applicationVersion": {

}
h
"sap.fiori": {
" version": "2.0.0",
"registrationlds"; [],
"archeType": "transactional”
h
"sap.ui"; {
" version": "1.44.0",
"technology": "UI5",
"icons": {
"icon": "limages/favicon.ico",
"favicon": "/images/favicon.ico"
h
"deviceTypes": {
"desktop": true,
"tablet": true,
"phone": true

}

upportedThemes": [
"sap_hcb",
"sap_bluecrystal",
"sap_belize"
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"sap.ui5": {
"config": {
"sapFiori2Adaptation”: true

}1

"rootView": {
"viewName": "sap.shineNext.odataDeep.view.App",
"type": "XML",
"id": "app"

}

ependencies": {
"minUI5Version™: "1.44.0",
"libs™: {
"sap.ui.core": {
"minVersion": "1.44.0"
h
"sap.ui.comp": {
"minVersion": "1.44.0"

}1
"sap.m": {
"minVersion": "1.44.0"
}1
"sap.ui.layout": {
"minVersion": "1.44.0"

}
}
%

"contentDensities": {
"compact": true,
"cozy": true

}

"handleValidation": true

}
}

12. Finally we need to create
the Component.js file.

Note: if you need help
writing this code please
refer to the solution at:

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
exd/ex4 34

[*eslint no-console: 0, no-unused-vars: 0, no-use-before-define: 0, no-
redeclare: 0%/
sap.ui.define([
"sap/ui/core/UIComponent"
], function(UIComponent) {
"use strict";

return
UlComponent.extend("sap.shineNext.odataDeep.Component”, {

metadata: {

manifest: "json"
}1

init: function(){
jQuery.sap.require("sap.m.MessageBox");
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jQuery.sap.require("sap.m.MessageToast");

sap.ui.core.UIComponent.prototype.init.apply(
this, arguments);

2

destroy: function() {
/I call the base component's destroy function
UlComponent.prototype.destroy.apply(this,
arguments);

b
b

13.

Save your files and re-run
the web module.

14.

Test your application in a
web browser using the Run
option.

The URL would be
/odataDeep/

v New Business Partner Details

Company Name Gropu 00
City Demo City
Email Group00@sap.com

Crealeilj]?ecord
o i

Business Partner created
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Exercise 5.10: OData V4 and Fiori Annotations

Explanation

Screenshot

1. With the Odata V2 services
based upon XSODATA, we
were able to do some
dynamic things in the Ul
based upon the metadata
(such as column headers of
tables). But with Odata V4
and the new CDS based
services, we have much
larger range of metadata
which can be defined via
CDS annotations that is
expected by Fiori based
applciations.

These new features allow
us to define nearly
everything about the Ul
(value helps, sort options,
columns for output, etc) in a
declarative way within the
CDS files.

Let’s return to the db
module and the
PurchaseOrder.cds file so
we can extend our entities
with such annotations.

B Workspace
E5 +openSAPHANA
g *.che
= +db
3 -.che
0 +cfg
£ +src
El -.buildjs
[El' *data-model.cds
E! +import.cds
[El -package.json
[l +PurchaseOrder.cds
O *node_modules
0 *srv
O +user_db
0 +web
& +xsjs
[E +.cds_gen.log
E *mta.yaml
[El +package.json

[El +xs-security.json

~ & & 68
1
2
3
a4
5
6
7
8

9
10

11~

12
13
14
15
16
17

18 »

19
20
21
22
23
24
25
26
27
28
29

PurchaseOrder.cds x

namespace opensap.Purchaseorder;

type Businesskey : String(10);
type SDate : DateTime;

type CurrencyT : String(5);
type AmountT : Decimal(15, 2);
type QuantityT : Decimal(13, 3);
type UnitT : string(3);

type StatusT : String(1);

type HistoryT {
CREATEDBY : BusinessKey;
CREATEDAT : sDate;
CHANGEDBY : BusinessKey;
CHANGEDAT : SDate;

s

entity Headers {
key PURCHASEORDERID : Integer;
ITEMS : association to many Items on 1
HISTORY ¢ HistoryT;

NOTEID : BusinessKey null;
PARTNER i BusinessKey;
CURRENCY ¢ CurrencyT;
GROSSAMOUNT © AmountT;
NETAMOUNT * AmountT;
TAXAMOUNT i AmountT;

LIFECYCLESTATUS : StatusT;
APPROVALSTATUS : StatusT;

2. Some of this metadata is so

namespace opensap.PurchaseOrder;

fundamental (such as
column descriptions) that
we want to build them into
the lowest layer — in the
entity defintions
themselves. So we will start
with the entities in
PurchaseOrder.cds

using BUYER from "../db/import’;

type BusinessKey : String(10);

type SDate : DateTime;

type CurrencyT : String(5) @title: {il8n>currency}’;

type AmountT : Decimal(15, 2);

type QuantityT : Decimal(13, 3) @(title: '{i18n>quantity}’, Measures.Unit:
Units.Quantity );

type UnitT : String(3) @title: {i18n>quantityUnit}’;

type StatusT : String(1);
Note: if you need help
writing this code please
refer to the solution at:

type HistoryT {
CREATEDBY : BusinessKey @!(title: '{i18n>CreatedBy},
Common.FieldControl: #ReadOnly);
CREATEDAT : SDate @(title: '{i1l8n>CreatedAt}', Common.FieldControl:
#ReadOnly);
CHANGEDBY : Businesskey @(title: '{il8n>ChangedBy},
Common.FieldControl: #ReadOnly);

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex5/poCds.txt
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CHANGEDAT : SDate @(title: {i18n>ChangedAt},
Common.FieldControl: #ReadOnly);

k

entity Headers {
key PURCHASEORDERID : Integer @(title: '{i18n>po_id},
Common.FieldControl: #Mandatory, Search.defaultSearchElement,
Common.Label: {i18n>po_id});
ITEMS : association to many Items on ITEMS.POHeader = $self
@(title: '{i18n>po_items}, Common: { Text: {$value: ITEMS.PRODUCT,
"@Ul.TextArrangement": #TextOnly }});

HISTORY . HistoryT;

NOTEID : BusinessKey null @title: {i18n>notes};
PARTNER : BusinessKey @title: {i1l8n>partner_id};
CURRENCY : CurrencyT @(

Common: {

Text: {$value:
CURRENCY.CURRENCY, "@Ul.TextArrangement": #TextOnly},

ValueList: {entity: 'CURRENCY", type:
#fixed},

ValueListWithFixedValues

}

GROSSAMOUNT  : AmountT @( title: '{i1l8n>grossAmount},
Measures.ISOCurrency: currency);

NETAMOUNT : AmountT @( title: {i1l8n>netAmount},
Measures.ISOCurrency: currency);

TAXAMOUNT : AmountT @( title: {il8n>taxAmount}',
Measures.ISOCurrency: currency);

LIFECYCLESTATUS : StatusT @(title: {i18n>lifecycle}’,
Common.FieldControl: #ReadOnly);

APPROVALSTATUS : StatusT @(title: {il8n>approval},
Common.FieldControl: #ReadOnly);

CONFIRMSTATUS : StatusT @(title: {i18n>confirmation},
Common.FieldControl: #ReadOnly);

ORDERINGSTATUS : StatusT @(title: {il8n>ordering},
Common.FieldControl: #ReadOnly);

INVOICINGSTATUS : StatusT @(title: {i18n>invoicing}
Common.FieldControl: #ReadOnly);

}

entity Items {
key POHeader : association to Headers @title: {i1l8n>poService}';
key PRODUCT : BusinessKey @(title: '{il8n>product},
Common.FieldControl: #Mandatory, Search.defaultSearchElement);
NOTEID : BusinessKey null ;
CURRENCY : CurrencyT @(
Common: {
Text: {$value:
CURRENCY.CURRENCY, "@UI.TextArrangement": #TextOnly},
ValueList: {entity: 'CURRENCY", type:
#fixed},
ValueListWithFixedValues
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}
);

GROSSAMOUNT : AmountT @( title: '{i18n>grossAmount}',
Measures.ISOCurrency: currency);

NETAMOUNT : AmountT @( title: {il8n>netAmount},
Measures.ISOCurrency: currency);

TAXAMOUNT : AmountT @( title: {il8n>taxAmount},
Measures.ISOCurrency: currency);

QUANTITY : QuantityT,;

QUANTITYUNIT : UnitT;

DELIVERYDATE : SDate @title: '{i18n>deliveryDate}';

define view ltemView as

select from ltems

{
POHeader.PURCHASEORDERID,
POHeader.PARTNER,
PRODUCT,
CURRENCY,
GROSSAMOUNT,
NETAMOUNT,
TAXAMOUNT,
QUANTITY,
QUANTITYUNIT,
DELIVERYDATE

We are using the title
annotation to add text
descriptions that will be
used later as field labels
and column headers. These
can be used at the reusable
type level or within the
entity or view definition
itself.

We also see that we can
use FieldControl which will
set the state of input fields
based upon these columns
— for example Read Only or
Mandatory.

We can also set Measures
— for example the amount
fields get their measure
type from the Currency
column.

Finally we also see we can
set Valuelist, such as the
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CURRENCY column
pointing to foreign entity
named CURRENCY. This
allows us to populate Drop
Down List Boxes or fill
Value Helps within the Ul
from this definition.

While we are in the db
module, let’s also add
similiar Ul-helpful
annotations to the
import.cds file.

That way even these
“Phantom” entites for
foreign views can be
annotated as well.

Note: if you need help
writing this code please
refer to the solution at:

https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex5/importCds.txt

type BusinessKey : String(10);

type SDate : DateTime;

type CurrencyT : String(5) @title: '{il8n>currency}’;

type AmountT : Decimal(15, 2);

type QuantityT : Decimal(13, 3) @(title: {i1l8n>quantity}, Measures.Unit:
Units.Quantity );

type UnitT : String(3) @title: '{i18n>quantityUnit}’;

type StatusT : String(1);

@cds.persistence.exists
entity PURCHASE_ORDER_ITEM_VIEW {
key PO_ITEM_ID: Integer @(title: '{i18n>po_items}', Common: { Text:
{$value: PRODUCT_ID, "@Ul.TextArrangement": #TextOnly }});
PARTNER _ID: BusinessKey @title: {i1l8n>partner_id};
key PRODUCT _ID: BusinessKey @(title: {i18n>product},
Common.FieldControl: #Mandatory, Search.defaultSearchElement);
CURRENCY_CODE: CurrencyT @(
Common: {
Text: {$value:
CURRENCY.CURRENCY, "@Ul.TextArrangement": #TextOnly},
ValueList: {entity: 'CURRENCY", type:
#fixed},
ValueListWithFixedValues
}
).

AMOUNT: AmountT @( title: '{i1l8n>grossAmount}, Measures.ISOCurrency:
currency);

NET_AMOUNT: AmountT @( title: {i1l8n>netAmount},
Measures.ISOCurrency: currency);

TAX_AMOUNT: AmountT @( title: {il8n>taxAmount}'
Measures.ISOCurrency: currency);

QUANTITY: QuantityT;

QUANTITY_UNIT: UnitT;

DELIVERY_DATE: SDate @title: '{i18n>deliveryDate}';

}

@cds.persistence.exists

Entity BUYER {
BUILDING: String(10) @title: '{i18n>building};
CITY: String(40) @title: '{i18n>city}’;
COMPANYNAME: String(80) @title: '{il8n>company}’;
COUNTRY: String(3) @title: {i18n>country};
EMAILADDRESS: String(255) @title: '{i1l8n>email}’;
LEGALFORM: String(10) @title: '{i18n>legal}’;
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}

key PARTNERID: Integer @title: '{i18n>partnerld}’;
PARTNERROLE: String(3) @title: '{il8n>partnerRole}’;
POSTALCODE: String(10) @title: '{i18n>postalCode}’;
REGION: String(4) @title: '{i18n>region}’;

STREET: String(60) @title: '{i18n>street}’;

@cds.persistence.exists
Entity USER_DETAILS {

}

EMAIL: String(255) @title: {i18n>email}’;

FIRSTNAME: String(40) @title: {i18n>fname}’;

LASTNAME: String(40) @title: '{i18n>Iname}’;
key USERID: Integer @title: '{i18n>userld}’;

@cds.persistence.exists
Entity CURRENCY {

key CODE: String(3) @title: '{i18n>currCode}’
CURRENCY: String(80) @title: '{i18n>currDesc}’;

Now we want to add some
less general annotations.
These might only apply to a
single service or Ul page.
Therefore we will go to the
srv module and add a new
file named fiori-
annotations-my-
service.cds

This way we can build
layers of annotations.

Note: if you need help
writing this code please
refer to the solution at:
https://github.com/SAP/han
a-xsa-opensap-
hana7/blob/snippets_2.3.2/
ex5/fioril.txt
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6. Save any edited files and 7= Workspace

then use the Build CDS = +0penSAPHANA [master]
option = *.che Build > Build
o >
Then build the db module. 55 -node_modules New >
-, Import >
. O Tsrv
Finally re-run the srv = +user db Export
module for all your changes £ +web Convert >
to be presented in the £ +xsjs Edit >
Odata V4 services. B +.cds genlog Project >
2 *mta.yaml Refresh Workspace ltems
[E -package.json Quick Access Ctrl+3
=] +xs-security.json
= Workspace
= +openSAPHANA [master]
= *.che
0 +db
T +node_modules Run >
-
0 *srv
=5 +user_db Modeling >
= +web Open HDI Container
T +xsjs Git >
[El + eds nen lnn New >

Run script start v g}

= Workspace

= +openSAPHANA [master]
.che
+db

*

*node_modules

&

srv

+user_db

e

+web
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"CatalogService.POs/PURCHASEORDERID" >
Common.FieldControl" Enumtember="Common.FieldControlType/Mandatory”/>

If you check the Odata V4 <Annotations Targcis

<Annotation Teri

metadata document we <Annotation Term="Common.Label" String="Purchase Order ID"/>

</Annotations>
ShOUId see a IOt Of new <Annotations Target="CatalogService.POs/ITEMS">
Content generated by these <Annotation Term="Common.Text" Path="ITEMS/PRODUCT"

) ) <Annotation Term="UI.TextArrangement" EnumMember="UI.TextArrangementType/TextOnly"/>
annotations we just added. </Annotations
<Annotation Term="Common.Label" String="Purchase Order Items"/>

</Annotations>

/Od ata/V4/0pen8ap h an aC <Annotations Target="CatalogService.POs/NOTEID">

. <Annotation Term="Common.Label" String="Notes"/>
atalogService/$metadata i
<Annotations Target="CatalogService.POs/PARTNER">

<Annotation Term="Common.Label" String="Partner ID"/>
</Annotations>
<Annotations Target="CatalogService.POs/CURRENCY">

<Annotation Term= ="CURRENCY/CURRENCY"'>

<Annotation Term="UI.TextArrangement" EnumMember="UIL.TextArrangementType/TextOnly"/>

</Annotation>
<Annotation Term="Common.ValuelList">
<Record Type="Common.ValuelistType">
<PropertyValue Property="Label" String="Currency"/>
ollectionPath" String="CURRENCY"/>
Parameters">

<PropertyValue Property
<PropertyValue Property
<Collection>
<Record Type="Common.ValuelListParameterInOut">
<PropertyValue Property="LocalDataProperty" PropertyPath="CURRENCY"/>
<PropertyValue Property="ValuelListProperty" String="CODE"/>
</Record>
<Record Type="Common.ValueListParameterDisplayOnly"
<PropertyValue Property="ValuelistProperty" String="CURRENCY"/>
</Record>
</Collection>
</PropertyValue>
</Record>
</Annotation>

"Common.ValueListWithFixedValues" Bool="true"/>

Common.Label™ String="Currency”/>

<Annotation Ter

<Annotation Term=
</Annotations>
<Annotations Target="CatalogService.P0s/GROSSAMOUNT">

<Annotation Term="Measures.ISOCurrency"” Path="currency"/>

<Annotation Term="Common.Label" String="Gross Amount"/>
</Annotations>

<Annotations Targets
<Annotation Ter

"CatalogService.P0Os/NETAMOUNT" >
Measures.ISOCurrency” Path="currency"/>

<Annotation Term="Common.Label" String="Net Amount"/>
</Annotations>

<Annotations Target='
<Annotation Term=

CatalogService.POs/TAXAMOUNT" >
Measures.ISOCurrency" Path="currency"/>

Common.Label” String="Tax Amount"/>

<Annotation Ter:
</Annotations>

<Annotations Targe
<Annotation Term=

CatalogService.POs/LIFECYCLESTATUS">
Common . FieldControl™ Enumtember="Common.FieldControlType/ReadOnly"/>
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In a perfect world, we would
run one of the Fiori wizards
(Master/Detail or List
Report) and generate a Ul
from the service definition
and these annotations.
However, the Fiori
templates and wizards don’t
yet fully support Odata V4.
Such support is planned but
not yet available.

But we can use the same
“magic” that makes Fiori
work to build our own
appliation. This “magic” is
the XML templating
concept.

Download the complete Ul
from
https://github.com/SAP/han
a-xsa-opensap-
hana7/raw/snippets_2.3.2/e
x5/poListV4.zip

Import it into the
web/resources folder.

In the manifest.json, you
will see that we switch from
the Odata V2 to the Odata
V4 SAPUI5 model. So while
Fiori and some of the
template based Ul elements
don’t yet support Odata V4,
SAPUIS itself does support
it.

Import
*File poListV4.zip | Browse...
* t e fopenSAPHANA/web/resources Select Folder
v
OK | | Cancel
2 +web
+.che
P +resources
] +common
] +exerciseAsync
5] +exerciseChat
] +i18n
] +images
] +multiply
] +odataBasic
] +odataCRUD
7] +odataDeep
+] +odataView
B3 +polistv4
[ +controller
T +i18n
+view
= +Component.js
=l +Helper.js
=) +index.html
+manifest.json
manifest.json x
1-4
2 "_version": "1.8.0",
3 "start_url": "index.html",
4~ "sap.app": {
5 "ach": "CA-UI5-COR",
6~ "applicationversion": {
7 "version": "1.58.3"
8 b
9 "description"; "{{sap.app.description}}"
10 - "dataSources™: {
11~ "default™: {
12 "uri": “/odata/v4/opensap.hana.Catalogservice/",
13 "type": "OData",
14 - "settings": {
15 "odataversion": "4.0"
16 }
17 }
18 T
19 "id": "opensap.polListv4",
20 "iisn": "iisn/iisn.properties”,
21 "title": "{{sap.app.title}}",
22 "type": "application”
23 b
24 - "sap.ui”: {
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10.

The Main.view.xml is
where most of the dynamic
templating takes place. You
see the use of the
template:with and

template:repeat elements. C
This allows for the iteration
over certain Odata ]‘ J
Annotations to control the
Ul output dynamically
I
11. Re-run the web module so € > C 0 @ polisna ¢moo @
we can test this new sirg &
poListV4 application. > (Technical Tests)
Purchase Orders
The columns in the output iS | suwcecodernens — proaua Gross Amourt
decided by the Lineltem
annotation in the fiori- S o i - -
annotations-my-service.cds | swowoo w00
file. The Ul.Important also
controls if the column o I : -
headers are bold or not. 500000000
More
12. You can test this if you
want. Return to fiori- i
annotations-my- "
service.cds and remove
the Partner ID from the
Lineltem. Perform the Build w .
CDS and re-run the srv
module.
Then simply refresh the
web page on poListV4. You
should see that the Parnter o e s
ID column is gone. . o oe
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Exercise 5.11: Consume an OData V4 Service with Create Option

Explanation

1. Now its time to combine
many things we’ve learned
together. We will adjust the
Odata V2 creation Ul from
exercise 5.7 to update it to
work with our CDS-based
Odata V4 service and its
annotations. This will also
allow us to test the
Create/Update Odata V4
exits from Exercise 4.10.

Download the complete Ul
from
https://github.com/SAP/han
a-xsa-opensap-
hana7/raw/snippets_2.3.2/e
x5/odataCRUDV4.zip

Import it into the
web/resources folder.

Screenshot
Import
*File odataCRUDV4.zip Browse...
¥ Import to fopenSAPHANA/web/rescurces Select Folder
OK | | Cancel
P= +web

] +.che
P= +resources
] +common
51 +exerciseAsync
=) +exerciseChat
3] +i18n
T] +images
5 +multiply
+] +odataBasic
C7] +odataCRUD
7] +odataCRUDV4
] +odataDeep
1 +odataView
[+] +poListv4
=l +favicon.ico
=l +index.html
=1 +logout.html
[El +package.json

[El +xs-app.json
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Let’s look at the major
chagnes compared to the
odataCRUD that was based
upon Odata V2.

One obvious change ist hat
the manifest.json is
changed to use the Odata
V4 model.

But in the manifest.json,
we also have different
settings for the Odata V4
model.

manifest json x

Another change is that we
can’t use the SmartTable
control yet with a binding to
the Odata V4 model.
Therefore we will change to
the m.table control in the
App.view.xml
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The last major change
between Odata V2 and V4
models has to do with the
update and create events in
the App.controller.js. The
Odata V4 model is actually
much easier in these
events. You only need to
bind the new data to the
model. There are no special
model functions to call.

Re-run the web module and
then test this new Ul
application via
/odataCRUDV4

<

User List

Usar ID

First Nama

Test

Test

Tast

Tast

OData V4 CRUD Exercise

©

Do
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Test the user interface. You
can also return to the
console logs for the srv
module and see the logging
from your Odata V4 service
exit from back in Exercise
4.10.

10719/18 16:25:07.060 &0 [ATR] AT 127.8.0.1 -
10/19/18 10:35:07.295 WY [APP/3-8] UT i
19/

19/
18/15/18 19:35:07
18/18/18 16:35:07
10 20:2

S0NE 396 40 38 by BOP-FFOEAI-TCId-4207-8a47-SHLAIACDESE

T30 ewail for saf. Wa Nay| E-Til mist be valid anc 5 has proviens,
1

nvalid emil for 36f. Mo Nay| E-Veil mist be valid and s¢ has proslees

In a perfect world, we would
run one of the Fiori wizards
(Master/Detail or List
Report) and generate a Ul
from the service definition
and these annotations.
However the Fiori templates
and wizards don't yet fully
support Odata V4. Such
support is planned but not
yet available.

But we can use the same
»,magic” that makes Fiori
work to build our own
appliation. This ,magicis
the XML templating
concept.

Download the complete Ul
from
https://github.com/SAP/han
a-xsa-opensap-hana7/
raw/snippets_2.3.2/ex5/poLi
stV4.zip and import it into
the web/resources folder.

Import

*File polistv4. zip

*Import to fopenSAPHANA/web/resources

v| Extract Archive

P +web
51 +.che
P +resources
&3 +common
3] +exerciseAsync
51 +exerciseChat
&) +i18n
=] +images
5] +multiply
5] +odataBasic
#] +odataCRUD
{57 +odataDeep
5] +odataView
B> +polistv4
& +controller
£ +i18n
) +view

=l +Component.js

= +Helperjs

= +index.html

=) +manifest.json




EXERCISE 6 — PACKAGING FOR TRANSPORT

Objective

Now that we have a completed application we can package it for transport

Exercise Description

e Build all modules
e Build project to create MTAR
e Download MTAR
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EXERCISE 6 — SOLUTION

Exercise 6.1: Package for Transport

Explanation Screenshot

1. The build and run process
creates services on the XSA
server; but they should be
considered “local” testing
services only. They are prefixed
with your user name and
workspace. We now want to
package our complete
application so that it's
installable in its final form and
ready to transport to
downstream systems.

2. Perform a build at the project B Workspace
= +openSAPHANA
level. - S T
O ~.che
_ Git > Build CDS Ctrl+B
0 +db
£ -node_modules New ”
— . Import >
09 *srv
= +user_db Export
p— Convert >
0 +web
— - Edit >
g +xsjs
El +.cds_gen.log Project >
El *mta.yaml Refresh Workspace Items
El -package.json Quick Access Ctrl+3

[El +xs-security.json

3. After a few minutes, you should BS  Workspace
now have a separate

mta_archives project in your = mta_archives
workspace. This is where the
built archives for all our projects

go. = openSAPHANA
El  openSAPHANA _0.0.1.mtar N
= +openSAPHANA
*.che
+db

.che

H

*node_modules

e B

*erg
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4. You can now manually B> Workspace
download the MTAR file using B> mta_archives
Export and install it from the B che
command line using the XS B> openSAPHANA
DEPLOY command. El  openSAPHANA_0.0.1.mtar Open Code Editor
= +openSAPHANA [master]
— o ehe Deploy >
=l Git >
&g +db
7 +node_modules
. Cut Ctrl+X
O “srv
= .. Copy Ctr+C
5. Optionally you can now deploy B Workspace
the MTA directly from the Web =
IDE for SAP HANA to the local B openSAPHANA
XSA instance or to a remote T Open Code Edtor
SAP Cloud Platform Cloud £ *che
i _ = +db Git > Deploy to XS Advanced
05 "srv Cut Ctrl+X
P|atf0 rm. 3] +user_db Copy Ctri+C
) +web Rename F2
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Coding Samples

Any software coding or code lines/strings (“Code”) provided in this documentation are only examples and are not intended for use in a production system environment. The Code is only intended to better explain
and visualize the syntax and phrasing rules for certain SAP coding. SAP does not warrant the correctness or completeness of the Code provided herein and SAP shall not be liable for errors or damages cause by
use of the Code, except where such damages were caused by SAP with intent or with gross negligence.
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National product specifications may vary.

These materials are provided by SAP SE or an SAP affiliate company for informational purposes only, without representation or warranty of any kind, and SAP or its affiliated companies shall not be liable for
errors or omissions with respect to the materials. The only warranties for SAP or SAP affiliate company products and services are those that are set forth in the express warranty statements accompanying
such products and services, if any. Nothing herein should be construed as constituting an additional warranty.

In particular, SAP SE or its affiliated companies have no obligation to pursue any course of business outlined in this document or any related presentation, or to develop or release any functionality mentioned
therein. This document, or any related presentation, and SAP SE's or its affiliated companies’ strategy and possible future developments, products, and/or platform directions and functionality are all subject to
change and may be changed by SAP SE or its affiliated companies at any time for any reason without notice. The information in this document is not a commitment, promise, or legal obligation to deliver any
material, code, or functionality. All forward-looking statements are subject to various risks and uncertainties that could cause actual results to differ materially from expectations. Readers are cautioned not to
place undue reliance on these forward-looking statements, and they should not be relied upon in making purchasing decisions.
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