Week 2: New Programming Model
Unit 2: Evolution of Core Data Services (CDS)
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Evolution of Core Data Services (CDS)
History — hdbdd since SAP HANA 1.0 SPS 06

[fE; SAP HANA Development - Workshop Administration/data/demo.hdbdd - SAP HANA Studio

Development artifact extension — hdbdd
(data dictionary)

Defines the schema to use, reusable types, et 518 = 0 || demanabad 52

File Edit Source Mavigate Search Project Run  Window Help
i EIRE - OO @0 8 - - Ko . -| -
Quick Access 1<) |

== namespace workshop.admin.data;
multiple entities (tables), and views all within schema: *_svs x5
a 1,:""_, Workshop Administration [X5E (SYSTEM, ‘workshop.ad context |‘-1_\,!E0ntgxt {
- 4 JavaScript Resources
one source file 2 |
) V:jademo.hdbdd type MyName {
M It | t | b t t d | mailingList.hdbtable e i:;;:gzj:gf
ultiple catalog objects are generated upon . sidcle : string(oo);
. . ' WORKSHOP.schema b
aCtlvatlon + =% procedures
. (2 roles type .‘-lyStreetAddr:essi
- " street @ String(52);
el sEnIces number : Integer;
o ey ul };
HSACCESS
._j Xsapp entity MyAddress

. ‘,:x_sr KSE_SP5_EPM_Main [HST (DBA, 'sap.hana.democonten .
key id : Imteger;
street @ String(se);
number : Integer;
city : String(se);
zip : Integer;

I

entity MyEmployee {
key id : Imteger;

first : String(sa);
middle : String(3@8};
last : String(sa);

salary : Decimal(15,2);
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Evolution of Core Data Services (CDS)
History — hdbdd since SAP HANA 1.0 SPS 06: main features

Associations define relationships between entity Address {
titi tabl owner : Association to Employee;
entities (a es) key streefddress : String(77);
Integrated into the database/SQL but can *“?1;:’ zlpgid? ’(5_?; ing(11);
. . . C1l . [ i ) 5
also be referenced when defining views kinﬂ : Et,ﬂmg,:-__;j;
within the same CDS object b3

entity OrganizationUnit {
key name : String(l111);
costcenter : String(44);
manager : Association [£..1] to Employee;
parent : Association to OrganizationUnit;

}i

entity Employee {
key ID : String(35); JUID;
name : String(77);
salary : Amount; Amount is a struct
addresses : Association [@..%] to Address;
orgunit : Association to OrganizationUnit;
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Evolution of Core Data Services (CDS)
History — hdbdd since SAP HANA 1.0 SPS 06: main features

CDS syntax expands to include the definition of views
Views can utilize the defined associations between entities

define view EmployeesView as SELECT from Employee {
“key®/) IDy name,
orgunit.name as orgunitname

1

define view OrgUnitSalaries vith parameters
as SELECT from Employee {

orgunit.name as crgunit,

SUM (salary) as totalSalaries

} group by orgunit;
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Evolution of Core Data Services (CDS)
History — hdbcds since SAP HANA 1.0 SPS 11 within HDI

Development artifact extension in SAP HANA File Edit Build Run Search View Tools Help
SPS 06 — hdbdd (data dictionary) — changed to i = i
hddeS in HDI W|th SPS 11 -~ 88 = PurchaseOrderhdbcds =
. . L. Wark 1 namespace devlgl.db.data;
Defines reusable types, multiple entities (tables), e : {
. . . . 3 = context PurchaseOrder
and views all within one source file * che L
. : ) *db 5
Multiple catalog objects are generated upon build . che 5 Type Businesskey : String(10);
* 7 Type 5Date : LocalDaote;
Skr';ata Type CurrencyT : S5tring(5);

9 Type AmountT : Decimal(15,2);
® general hdbsynonym e

= 1@ Type QuantityT : Decimal(13,3);
E' ®header.csv 11 Type UnitT: String(3);
El ®item.csv 12 Type StatusT: String(l);
[E] ®Purchase.hdbtabledata 13
E * PurchaseOrderhdbcds 14~ Type HistoryT {
= * hdiconfig 15 CREATEDBY : Businessiey;
Bl O e 16 CREATEDAT : SDate;
- 17 CHANGEDBY : BusinessKey;
*s 18 CHANGEDAT : SDate;

*yweh 19 IR
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Evolution of Core Data Services (CDS)
History — hdbcds since SAP HANA 1.0 SPS 11 within HDI

In general, hdbcds works in HDI like it did in SAP
HANA Repository. There are some incompatible
changes, however.

The following annotations are not supported in HDI:
@Schema

@Catalog (index and tableType)

@Searchlndex

@Searchlndexes

@nokey

@GenerateTableType
@W.ithStructuredPrivilegeCheck

O 0L
OO0
o0OU

For all annotations that have been replaced by
regular syntax in HDI, the syntax variant is also
available and recommended in Repository.
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Evolution of Core Data Services (CDS)
CDS usage within the new application programming model

Service SDKs

+
W
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SAP HANA + other
) Infrastructure

Platform Services

Define Data
Models

Define Services

Add Custom
Logic

Consume
Services
(e.g. from S/4)

Add Uls

CDS

CDS

Service

SDKs

for Java
or Node.js

CDS
Annotations

Mapping to physical schemas (e.g. SQL)
Deployment to SAP HANA + others
Foreign keys and joins

Localized data

Extensibility

Language-embedded data access

Model translation

(e.g. to OData, Open API)
Serving requests out-of-the-box
Standard validations

Auto-filling audit data

Trace and audit logging
Authorization enforcement

Multitenancy and isolation
Connection pooling
Validating input

Message handling
Serializing responses
Platform Integration

Providing APIs in Java / Node.js
Mashups with local data
Handling http requests
Resilience, caching, ...

Translating to OData vocabularies
Generating SAP Fiori app skeletons




Evolution of Core Data Services (CDS)
History — New CDS artifact as of SAP HANA 2.0 SPS 03 (October 2018 revision)

Development artifact extension in SAP HANA
SPS 06 — hdbdd (data dictionary) — changed to
hdbcds in HDI with SPS 11 — changed again to
cds as part of the new application programming
model

Still defines reusable types, multiple entities
(tables), and views all within one source file but
with modified, database-agnostic syntax

You build cds artifacts on the “client side” within
the development tools, not within the SAP HANA
server

When you build cds artifacts, database-specific
design time objects are created
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Evolution of Core Data Services (CDS)
CDS: user-defined types

Individual types as well as structured BurchaseOrder cds
types

A structured type is a data type 3
comprising a list of attributes, each of :

bamespace opensap.PurchaseOrder;
using BUYER from '../db/import’;
type BusinesskKey : String(1e);
type SDate : DateTime;
type CurrencyT : String(5) @title: '{iil8n>currency}’;
type AmountT : Decimal(15, 2);
type QuantityT : Decimal(13, 3) @(title: "{ii8n>»quantity}’', Measures.Unit: Units.Quantity );
type UnitT : String(3) @title: '{il8n>quantityunit}’;
type StatusT : String(1);

which has its own data type
The attributes of the structured type

can be defined manually in the 10
: : 11 ~ type HistoryT {
StrUCtured type Itself’ and reused elther 12 CREATEDBY : BusinessKey @(title: '{iil8n>CreatedBy}', Common.FieldControl: #ReadOnly);
t))/ Eir]()tf]f}r E;tr[j(:t[jrf}(j t)/F)EB or an E}r]tit)/ 13 CREATEDAT : SDate @(title: '{il8n>CreatedAt}', Common.FieldControl: #ReadOnly);
14 CHANGEDBY : BusinessKey @(title: '{il8n>ChangedBy}', Common.FieldControl: #ReadoOnly);
15 CHANGEDAT : SDate @(title: '{il8n>ChangedAt}', Common.FieldControl: #ReadOnly);
16 3
17
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Evolution of Core Data Services (CDS)
CDS: entities and associations

An entity is the core artifact for e Mg R 4501 R P eSS . Ao, O
persistence-model definition using the ‘ orc
CDS syntax

A CDS entity is a table with a set of data
elements that are organized using
columns and rows

Associations define relationships between 5‘
entities (tables)
Associations are specified by adding an Mk
element to a source entity with an
association type that points to a target
entity, complemented by optional
information defining cardinality and which
keys to use

RRENCY', type: #fixed},
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Evolution of Core Data Services (CDS)

CDS: views
CDS syntax expands to include the definition 61 define view ItemView as
of views 62 select from Items
A view is a virtual table, not persisted, based o {
on the dynamic results returned in response o POHeader . PURCHASEORDERID,
tO a SQL Statement 65 PDHeadEF+PARTI‘JER,
66 PRODUCT,
Views can utilize the defined associations 67 CURRENCY,
between entities 68 GROSSAMOUNT,
. . . 69 METAMOUMNT
Supports the use of aggreqgation and filterin 7 ’
pp gg g g 78 TAXAMOUNT ,
71 QUANTITY,
72 QUANTITYUNIT,
73 DELIVERYDATE
74 ¥
75
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Evolution of Core Data Services (CDS)
CDS: services and Ul annotations

CDS can also be used to define services and * my-service.cds x
. 1 using PURCHASE_ORDER_ITEM VIEW as ItemsView from '../db/data-model’;
Ul annotations 2

3 ~ service CatalogService {

~ extend ItemsView with {
PARTNERS: association to BuyerView on PARTMERS.PARTNERID = PARTNER_ID;

We will go into this in much more depth in later
units of this week 1)

entity POItemsView @(
title: '{i18n>poService}’,

10 - Capabilities: {
11 InsertRestrictions: {Insertable: false},
12 UpdateRestrictions: {Updatable: false},
13 DeleteRestrictions: {Deletable: false}
14 }
15 ) as projection on Itemsview;
16 }
17
fiori-annotations-my-service.cds x
1 using Catalogservice as cats from './my-service';

annotate cats.POItemsView with @(

uI: {
) » LineTtem: [
13Ty

'UI.DataField’, value: PO_ITEM_ID,
'UI.DataField’, value: PRODUCT_ID,
'UI.DataField’, value: PARTNER_ID,
‘UI.DataField’, value: PARTNERS
"UT.DataFi

IPANYNAME ,

@ " #Medium},
@UI.Importance”

Value: A

'UI.DataField’, value: "@UI.Importance”: #Medium},

Presentatior

sortorder: [ {$Type: 'Common.SortOrderType', Property: PO_ITEM_ID, Descending: false}, {$Type: ‘Common.SortorderType', Property: PRODUCT_ID, Descending: false} ]
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Evolution of Core Data Services (CDS)
CDS: package.json in project root

NeW paCkagejSOn |n the prOJeCt root that {5 File Edit Build Run Deploy Search View Tools Help
. /s <
controls CDS settings cross-module ¥

~ & & 69 package.json x
L)
orll = Workspace 1w

Dependencies section sets overall CDS o -hanaxsa-opsnsap-hana? 2 e Soperssen,

533 3 "description": "Reference application built according to the CAP model”,
. o &5 -.che 4 ' "1 "1.0.0",
version (from NPM) and can also reference —_— Se epmaenciests {
1 1 1 7 *node_modules ° “@sap/edsT: Ta2.0”

foreign cds files from other projects e , |

05 esrv 8 "scripts”: {

. . =7 -user db 9 "build": "cds build/all --clean"

Other settings such as the service and 5 ~user_xeie b

& +web 12 ~ "service": {
database model module names S -

= 14 +s

[El «.cds_gen.log 5. “data®s {

[El - .gitignore 16 "model": "db/"

El -create-auditlog.txt 17 b

_ ) 18 - 18n": {

[l -create-cups-sflight.txt X folde (" i18n"]

[El screate-httpdest-images.txt 20 }

[El -create-uaa.txt Zal b

= . . 22 "privat t

El -install-all-prerequsites.txt = I

[El <LICENSE

El +mta.yaml

El *NOTICE

[£l -package.json

[El «README.md

E‘

E|

* xs-security.json

*xs_users.bat
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Evolution of Core Data Services (CDS)

CDS build

You build cds artifacts on the
“client side” within the
development tools, not within
the SAP HANA server

Currently, build generates
hdbcds artifacts but in the
future will generate directly to
hdbtable/ndbview

Builds of cds can be done for
other target databases (for
example, local testing in
SQLite)

PUBLIC

File Edit

Build Run Deploy Search

P Workspace

P -hana-xsa-opensen-henaT

Build
7] +.che
R Git
=] =.che New
- Import
'E ere Export
- datn Convert
-defaults  E9T
“functiong __Project
P gen Refresh Workspace Items
S . hdinar  Quick Access
= +BASE hdbods

+CATALOGSERVICE_BUYER hdbcds
*CATALOGSERVICE_CURRENCY.hd
- CATALOGSERVICE_MYENTITY.hdb
+CATALOGSERVICE_POITEMS.hdbe
+CATALOGSERVICE_POITEMSVIEW
+CATALOGSERVICE_POS.hdbeds
+CATALOGSERVICE_USER hdbeds
+OPENSAP_PURCHASEORDER_HE
+OPENSAP_PURCHASEORDER_ITE
+OPENSAP_PURCHASEORDER_ITE
“json

+libraries

i -loads

*models

} «procedures

*roles
+sequences
~synonyms
*triggers

=.hdiconfig

] - conditionalBuild.js

-data-model.cds

View  Tools Help

ckages in 4.73s

ri+B

i SAPHANA@1.0.0 build /har

HXE/ r_datal 5¢91-460f-84c1-fbfdDe9eb 385/
? wild/all —clean
> .10.1, compiler 1.1.3, home: /hanals HXE) _data/exect roo 5c91-480f-84c1-fbfd0eSeb385/app

/META-INF/.sap_java_|

ouilding hana-db module: db/ > db/src/gen
srchaseOrder.cds db/data-model.cds dbfimport.cds srvifiori-annotations-my-service.cds srv/my-service.cds
suilding java-srv module: srv/ > srv/src/main/resources/edmx
ari-annotations-my-service.cds srv/my-service.cds
+3  ouilding nodejs-srv module: srv/ > srvigen
srvmori-annotations-my-service.cds srv/my-service.cds
[cds] - done > wrote output to:
dbisrc/gen/BASE hdbeds
dbisrc/gen/CATALOGSERVICE_BUYER hdbcds
dbisrc/gen/CATALOGSERVICE_CURRENCY.hdbcds
dby/src/gen/CATALOGSERVICE_MYENTITY hdbcds
db/src/gen/CATALOGSERVICE_POITEMS.hdbcds
dby/src/gen/CATALOGSERVICE_POITEMSVIEW hdbeds
dbisrc/gen/CATALOGSERVICE_POS hdbeds
dbisrc/gen/CATALOGSERVICE_USER hdbeds
dbisrc/gen/OPENSAP_PURCHASEORDER_HEADERS.hdbcds
db/src/gen/OPENSAP_PURCHASEORDER _ITEMVIEW.hdbcds
db/src/gen/OPENSAP_PURCHASEORDER _ITEMS.hdbeds
db/sre/gen/.hdinamespace
srvigeniesn json
[eds] - time: 501.322ms

dbisrc/gen/BASE hdbeds
dbisrc/gen/CATALOGSERVICE_BUYER hdbeds
dbisrc/gen/CATALOGSERVICE_CURRENCY.hdbcds
dbisrc/gen/CATALOGSERVICE_MYENTITY.hdbcds
db/src/gen/CATALOGSERVICE_POITEMS.hdbeds
db/srcigen/CATALOGSERVICE_POITEMSVIEW. hdbeds
db/srcigen/CATALOGSERVICE_POS hdbeds
db/src/gen/CATALOGSERVICE_USER .hdbeds
dbisre/gen/OPENSAP_PURCHASEORDER_HEADERS. hdbeds
dbisre/gen/OPENSAP_PURCHASEORDER_ITEMVIEW. hdbeds
dbisre/gen/OPENSAP_PURCHASEORDER_ITEMS.hdbeds
dbisre/gen’.hdinamespace

srvigenicsn json

CDS return code: 0
10:27:14 AM (DIBuild) ™******* End of /hana-xsa-opensap-hana7 Build Log ********

10:27:14 AM (DIBuild) Build results link: https://webide.hanapm.local.com:30033/che/builderiworkspace 7928r3v7 7556092u/download-alli7 36f44ba-Ta87-45e4-0¢70-59297 ab2 36be Parch=zip

WORKSHOP_00@Workspace

tomcal/

P

p.cds.mta/builds/t

1d-618543

TA-INF/.sap_java_buildpack/tomcatitemp/builder/sap.cds.mta/builds/build-61

Logout

@

m e

%

@

14



Thank you.

Contact information:

open@sap.com
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