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Disclaimer

This presentation outlines our general product direction and should not be relied on in making a purchase
decision. This presentation is not subject to your license agreement or any other agreement with SAP. SAP
has no obligation to pursue any course of business outlined in this presentation or to develop or release any
functionality mentioned in this presentation. This presentation and SAP's strategy and possible future
developments are subject to change and may be changed by SAP at any time for any reason without notice.
This document is provided without a warranty of any kind, either express or implied, including but not limited
to, the implied warranties of merchantability, fithess for a particular purpose, or non-infringement. SAP
assumes no responsibility for errors or omissions in this document, except if such damages were caused by
SAP intentionally or grossly negligent.
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ABAP Platform Overview




ABAP Platform
Product description

SAP NETWEAVER APPLICATION SERVER FOR 4( ROCK SOLID AND SCALABLE SERVER >
ABAP IS THE TECHNOLOGY PLATFORM
UNDERLYING SAP’s DIGITAL CORE ... built for mission critical business systems

)

EFFECTIVE PROGRAMMING ENVIRONMEND

... built for the complete life cycle of business apps

SAP NW / ABAP Platform

CONTINUOUSLY EXTENDED >
Database

... to serve new business scenarios
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ABAP Platform

Major innovations through SAP HANA

SAP
Business
Suite
EHP x

SAP
NetWeaver
7.X

SAP NW Application Server
for ABAP 7.x
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SAP
Business
Suite
EHP 7

SAP
NetWeaver
7.4

SAP NW Application Server
for ABAP 7.4

SAP HANA

SAP S/4 HANA
SAP Fiori UX
Cloud



ABAP Platform: Foundation for SAP S/4AHANA

SAP
Business S S/AHANA
. NetWeaver .
Suite 75 Finance
EHP 8 ' 3.0

SAP NW Application Server for ABAP 7.5/ 7.6x packages for Cloud

Any DB incl.
SAP HANA
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ABAP Platform: Foundation for SAP S/4AHANA

SAP
NetWeaver
AS for
ABAP 7.51

________________________________________
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SAP NW Application Server for ABAP 7.51 / 7.6x packages for Cloud

© 2017 SAP SE or an

SAP affiliate company. All rights resel

Any DB incl.

SAP HANA

rved. | PUBLIC

FOCUS OF
ABAP PLATFORM
DEVELOPMENT




=
ABAP Platform 7.52: Foundation for SAP S/4HANA CCurrentlnnovation)

________________________________________
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SAP
NetWeaver
AS for
ABAP 7.52

SAP NW Application Server for ABAP 7.52 / 7.6x packages for Cloud

Any DB incl. FOCUS OF
SARHANA ABAP PLATFORM
DEVELOPMENT

g J
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ABAP Platform 7.52: Foundation for SAP S/4AHANA CCurrentInnovation)
Main investment topics

SAP

Competitive ABAP platform cloud SAP
k > Sl SI4HANA
on-premise

edition cloud
1709

edition

SAP S/4HANA specific SAP_ABA component

ABAP programming model fo_r _ SAP NW Application Server
SAP HANA optimized SAP Fiori Apps for ABAP 7.52 / 7.6x packages for Cloud

Customer-specific code adaptation

SAP HANA FOCUS OF
S ABAP PLATFORM
DEVELOPMENT

for SAP HANA and SAP S/4AHANA
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ABAP Platform 7.52 at a glance
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Further simplification and enrichment of the ABAP language

ABAP application development further optimized for SAP HANA

ABAP programming model for apps in SAP S/4HANA

Increased developer efficiency in Eclipse©

Advanced quality assurance tools and custom code adaptation
for SAP S/AHANA

SAP S/AHANA extensibility

Real-time events and Industrial 10T
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ABAP 7.52 Product Highlights




ABAP Development :(:'?E

Tools Iin Eclipse




N
ABAP development on the Eclipse platform

Powerful ABAP Development Tools

Advanced source code editing, search & navigation
Full ABAP for SAP HANA support

Tools for Floorplan Manager and Web Dynpro ABAP
Test, Quality Assurance, Troubleshooting

Toolset for Core Data Services development

Eclipse

Tooling
Platform

Various SAP development tools

Increased developer SAPUI5 Easy installation and upgrade
productivity SAP Gateway Selective usage
Power of SAP HANA for SAP Cloud Platform Available in SAP Development Tools site *
ABAP developers SAP BW4/HANA and SAP BW
* https://tools.hana.ondemand.com

Easy integration of
custom or 3" party tools
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ABAP Development Tools in Eclipse
AS ABAP 7.52 features overview (1)

F8 [ \] EMPLOYEES_DEMO i3

@EndUserText.label : "Demo database table for employees’ o [UIA] HELLOWORLD 3 |
@fbapCatalog.enhancementCategory : #NOT_EXTENSIBLE
{isbapCatalog.tableCategory : #TRANSPARENT » O HELLOWORLD »
@AbapCatalog.deliveryClass @ #A 2 [ ] 5.EPM_BO_SO 52 = g .
@AbapCatalog.dataMaintenance : #LIMITED - | = RERORT: HELLOWORLD
define table employees_demo { # Overview: S EPM BO S0 BE- ~| =2 2
@EndUserText.label : 'Client’ —T T, ) . 3 DATA : 1lv_test type string value 'World'.
key mandt : abap.clnt not nullj snerslDatz e
@EndUserText.label : 'User Name®
;sy L.I?El"ld .: abap.chal:‘(_?) not. rl-|u]_1)- Application Component: | BC-SRY-NWD Superpackage: | S_EPM_BO Run As ¥ 1ABAP Application Fa
@EndUserText.label : 'Last Name Responsible: SAP Package Type: Development v
lastname  : abap.char(20) not null; [ Adding further objects to package not possible Debug As (} 2 ABAP Application (Console) F9
@EndUserText.label : 'Surname e ated : - >
1 firstname : abap.char(22) not nullj; neapsulete Profile As W, 3 ABAP Test Cockpit Ctrl+Shift+F2
@EndUserText.label : 'Street’
street : abap.char{42) not null;
@IEndUSE’Text.label : 'Z?P Code’ Transport Properties ECOHSOiE =3 =% b & l L = 8 4 ;z_i b AR
zipcode : abap.char(5) not nullj z E _
@EndUserText.label : 'Residence’ org.eclipse.ui.console.ConsoleView
city : abap.char(42) not null; Transport Layer sowa ©01.08.2017 HELLO WORLDS
@EndUserText,.label : 'Country' Software Component: [sapBASSs | B P ----cemeemmm e eccccccccccccmme -
country = taxl
@EndUserText. Labd o 3unap) 46c - structure

salary : abap
o0 tax0311_46¢ |

[N SIS

=@

Coverage As

v

w oo

A
WOk ®

~ @

=
W

(SRR SR SR N SR

Record Changes to all Objects of the Package in Transport Requests Hello World

Wk ®

[V

QOverview | Use Accesses | Package Interfaces | Sub Packages

New source-based New form-based

Database Table editor ABAP package editor
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ABAP Development Tools in Eclipse
AS ABAP 7.52 features overview (2)

ADT on the Open Eclipse 4.7 (Oxygen) Platform e colle -2
@ =
CDS enhancements bl Lome o Frce comency | e
» Ensure quality of CDS code moo oo
» Hierarchy tests using CDS Test Double Framework yr—— [ ]
» Apply Quick Assist in ABAP Unit class editor e Er—
» Make easier to write tests for CDS Views o Mer camp | Comp nourejify | puck
» Integration with SAP Translation Hub for language- M m
dependent CDS annotation values (SAP Note 2473699 ) == » = B =
Debugging enhancements
» Improved internal table analysis S T

i

@ SY-SUBRC 0

» Debugging dynpro flow logic e

= SAPLSEUK transaction_next_screen [form] 3 B
= SAPLSEUK rs_transaction_wm_editor [function]

» Debugging enhancement implementations ‘ '

W, 0310 (SAPLSEUK) [SCREEN] |52 =g

@ process after input.
) module exit_tcode_menu at exit-command.
1@ field tstca-objct module change_obj on request.

Further developer productivity enhancements i e

chain.
3 field: tstct-ttext, tstc-pgmna, tstc-dypno, tstca-objct,
rsstcd-trans_var.
module set_safety_flg on chain-request.
o code_menu.
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ABAP Language Today




Declarative modernization of the ABAP language

Simple and concise ABAP code thru new language features
like inline declarations, constructor expressions

Extensively expression-oriented syntax

Advanced table operations like CORRESPONDING( )
operator, grouping and filtering

Test seams and injections for ABAP unit testing

JSON support in sXML library, INT8 support

Inline code documentation with ABAP Doc

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Modern

ABAP
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Support of enumerated types

TYPES: TYPES:
BEGIN OF ENUM colorsl, BEGIN OF ENUM colors2 STRUCTURE colors2_values,
black, red,
red, white,
gold, blue,
END OF ENUM colorsl. END OF ENUM colors2 STRUCTURE colors2 values.
DATA mycolorl TYPE colorsl. DATA mycolor2 TYPE colors2.
mycolorl = black. mycolor2 = colors2 values-red.

Full support

TYPES:
BEGIN OF ENUM colors3 STRUCTURE colors3_values BASE TYPE intl,
red VALUE IS INITIAL,
green VALUE 42,
blue VALUE 255,
END OF ENUM colors3 STRUCTURE colors3 values.

DATA mycolor3 TYPE colors3.
mycolor3 = colors3 values-green.
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Further language enhancements in ABAP 7.52

MESSAGE ID 'SABAPDEMOS' TYPE 'S’ DATA(mapper) =
NUMBER '888' cl abap_corresponding=>create with value
WITH 'Message'.
TRY. .
RAISE EXCEPTION TYPE cx_demo_dyn_t10@ USING MESSAGE. SClEcs = struct/itab
CATCH cx_demo_dyn_t1@0@ INTO DATA(oref). destination = struct/itab
cl_demo_output=>display( oref->get text( ) & *, ~ && oref->msgty). mapping = mapping_tab
ENDTRY. discarding duplicates = flag
cl abap_itab_utilities=>virtual_sort(im_virtual_source = VALUE #(
( source = REF #( from_city tab ) components = VALUE #( ( name = 'latitude' )( name = 'longitude' ) ) )
( source = REF #( to_city tab ) components = VALUE #( ( name = 'latitude' )( name = 'longitude' ) ) )
( source = REF #( flight_tab ) components = VALUE #( ( name = 'carrid' ) ( name = 'connid' ) ) )

) )
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SAP HANA-centric
Optimizations




- .
ABAP optimizations for SAP HANA

Overview
MORE Exploit
SAP HANA native
features
ABAP managed
database procedures
RlvElies .SQL CDS table functions
. _ _ programming
Effort for Quick wins with
reuse components Open SQL
code ALY with | enhancements
ushdown with integrate _
P Out-of-the-box data access Advanced view
transparent building with Core
optimizations Enhanced search help Data Services (CDS)
Fast Data Access
LESS For all entries

\_

LOW Utilization of SAP HANA capabilities HIGH

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 22



ABAP optimizations for SAP HANA
Mainstream and code breakouts

MAINSTREAM

ABAP Core Data Services (CDS)
Open SQL

ABAP Managed Database
Procedures

CDS Table Functions

c
=
o
e
=
%)
>
o
o)
g
o
O
o
@
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@
c
@
3
al
<
a8
<
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Next generation data modelling and access with CDS

Capture Common Improved
!ousmess data programming
intend

model model
Reduced complexity Semantically rich For all application domains
Extending SQL Declarative Rich set of build-in functions
Close to conceptual Code pushdown capabilities

thinking
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CDS integration into the ABAP platform

@ Leverage DDIC semantics

( > Highly reusable and extensible CDS artefacts

@ Fully integrated into the ABAP infrastructure

( > Proven and consistent ABAP lifecycle management

@ Consumption in Open SQL and Gateway/SADL

N N

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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Built-in SQL functions and expressions in ABAP CDS

ARITHMETIC STRING

GENERIC /

AGGREGATION CONVERSION

DATE / TIME

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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CDS associations

Capturing the relationships between entities in the
data model

Used (!) associations are implicitly translated into
SQL joins

Reuse of generated joins when semantically
identical

Can be queried in CDS views and Open SQL
®» Navigate thru entity using path expressions

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

FROM
CLAUSE

g

WHERE PROJECTION HAVING
CLAUSE LIST CLAUSE

GROUP BY
CLAUSE




Hierarchy of views and extensibility

Consumer Consumer Consumer Extensions
C3

Hierarchical view-on-view concept

Optimized result sets with minimum data
transfer

Append additional columns, arithmetic
expressions or literals to result set

Basic View

28
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CDS annotations for domain-specific frameworks

CDS
ANNOTATION
DOMAINS

)
)

Analytics

)
)

Bl-Tools

TN

Planning

<

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

OData

~_

Business
Logic

<

Enrich meta model with consumer-specific
vocabularies

Reusable and unified view model for all use
cases

Enabling flexible usage in different contexts

Separation of concern using CDS metadata
extensions for Ul-specific annotations

Vital part of new SAP Fiori programming
model

29



CDS metadata extensions (MDE)

Keep view definition distinct
from Ul-specific annotations

Use one view definition with :
various layers of metadata Separation of
(e.g. SAP, partner, customer concerns

or industry specific)

METADATA
EXTENSIONS

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Change Ul-specific annotations
without modifying underlying

Simplified CDS view

change i No need to change original (SAP)
ERELE '

views when metadata changes

Simplified mass activation /
activation chain

Wizard for extracting
Tool support existing metadata from CDS
view to CDS MDE

30



Declarative access control with CDS roles

SQL

Authorization
check

Classical approach

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

SQL

Declarative approach instead of
coded approach

®» Thru CDS Data Control Language

®» Based on CDS entities and PFCG
data

®» Full access rules and roles inheritance
supported

Authorizations pushed down to the
database

Defined once and automatically
used everywhere

Declarative approach

31



CDS feature overview in AS ABAP 7.52

Integration of CDS extensions
into the switch framework

© 2017 SAP SE or an SAP affiliate company. All rights rese
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™

Various access control enhancements

Like roles for CDS table functions and higher
expressiveness in access conditions

Enhanced supportability with
transaction CDS_REPAIR

Easily find and repair inconsistencies
in CDS views

32



Broad SQL standard coverage

Higher expressiveness in Open SQL statements
Code pushdown support thru new language features
Reduction of existing limitations

Flexible consumption of CDS modelling entities and roles

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Enhanced
Open SQL

Open SQL (= ABAP 7.4)
(before
ABAP 7.4)

SQL-92 Standard

Enhanced
Open SQL
(= ABAP 7.5)

Incl. CDS
Associations

33



20,
)

Increased
number of
allowed sub-

)
)
)

Various SQL
functions &
expressions

gueries

<
<
(
<
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Common
Table
Expressions

UNION
(ALL)

)¢

Access to
Global
Temporary

CDS
consumption

Tables

)

Access to
cached
Views In

SAP HANA

.
Advanced Open SQL capabilities

34



- .
Common Table Expression (CTE) in Open SQL

828 OPEN SQUFEATURES New WITH statement for defining one or

» @ ZR OPEN_SQL_FEATURES »

o REPORT 2r_open_sal festures. common table expressions

8 DATA from_id TYPE spfli-carrid VALUE 'AF".
9 DATA to_id TYPE spfli-carrid WALUE "LH".

19 Name of CTE begins with +
11 * Common Table Expression (CTE) ]

12 Wi Comma-separated list
13 +connections AS (

14 SELECT spfli~carrid, carrname, connid, cityfrom, cityto

. spflLicare UNION supported
16 INNER JOIN scarr

17 ON scarr~carrid = spfli~carrid

18 WHERE spfli~carrid BETWEEN @from_id AND @to_id ), . .

~J Each CTE is a kind of subquery
21 SELECT carrid, connid, SUM( seatsocc ) AS sum_seats .

22 FROM sflight

23 II-IEREScaiEid BETWEEN @from_id AND @to_id prOdUCIng a tabUIar reSUIt
24 GROUP BY carrid, connid ),

25

26 +result( name, connection, departure, arrival, occupied, dummy ) AS (

27 SELECT 5 Cm id, ityf , cityto, | ts, t_with_ 'Hello", ' 1d!", 1 -
. P vt 3 g Y e cliyte, sim sests, concatwith spacel Hello®, “wor Can be used as a data source in

. O c-carrdd — s-carrid A0 the same WITH statement

32 SELECT *

+ ORDER BY name, connection in all subsequent queries
26 A in the main query
37

38 cl_demo_output=>display( 1t_data ).
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Open SQL feature overview in AS ABAP 7.52

New statement SELECT FROM @ITAB

With better semantics than FOR ALI. ENTRIES
New and enhanced SQL

expressions and functions

BETWEEN, >, <, >, <, LIKE,
ESCAPE, BINTOHEX, HEXTOBIN ﬁ

More flexible handling for Limitation of results of subqueries

CDS entities thru filter ORDER BY, UP TO n ROWS, OFFSET in
specification in paths subqueries

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 36



Why code breakouts make sense ...

Unleash the full potential of your
SAP HANA database
Some scenarios require

selective measure

Highest performance requirements
e.g. with complex calculations

Use of database / analytical engine
specific functions required

Open SQL and CDS views are not
sufficient to solve problem efficiently

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

A\

Database specific
SAP HANA only

No automatic fallback for any-db
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ABAP managed database procedures (AMDP)

Utilize
native SAP
HANA

entities

Stored procedures and
database functions
supported

Complex logic with
if / else...

Parameterized requests
and multiple result sets

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Integrated in
ABAP
infrastructure

Development, runtime error
analysis, enhancement,
transport

SQLScript coding embedded
in ABAP classes

Seamless integration with
CDS

Easy access to SAP
HANA advanced
engines / libraries

Like predictive analysis, financials,
text mining, calculation engine

38



Seamless AMDP integration into CDS

CDS Table function definition

Parameter list Runs stored SQLScript procedure

generated from AMDP on database
tables

Return Parameter
Reference to implementing method

-
-

/ ——————————

AMDP function
Implementation

Includes SQLScript based
database function body

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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AMDP feature overview in AS ABAP 7.52

More flexibility in leveraging SAP HANA-
specific features within CDS data models

Arbitrary nesting of CDS views and CDS
table functions allowed

™

Improved interoperability
between CDS and AMDP

AMDP support for CDS views using
client handling algorithm
#SESSION VARIABLE

40
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Programming Model for
SAP S/4HANA




New types of apps intrinsically optimized for SAP HANA

2 < & V) Sales Order Processing App v

2

Standard * &) = Development of state-of-

7AII U 5 & | AdaptFiters (1) [[E) the-art Web based appS

Sales Ord . SAP Fiori user experience
ales Orders (24) Standard © + @ . .
Sales Order ID Customer Overall Status On a” deVICeS drlves the
500001060 mOdeI

Locked by A4H-112

, ) - Combining transactions,
— - search and analytics
500000025 Talpa (100000003) Delivered (D)
oo o e oo Optimized for SAP HANA
200900601 Alpine Systems (100000011 Delivered (D) Com mon CIOUd qua“tles

e by AdH 12 HEPA Tec (100000013) Delivered (D) (e ] g ] extenS| bl I ”:y) SAP

500000143 Robert Brown Entertainment (100000015) Delivered (D) HANA
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Develop SAP HANA optimized SAP Fiori apps
The new ABAP programming model

Freestyle or templates based Ul development
SAPUI5 / SAP Fiori Elements

SAPUIS

OData protocol infrastructure v OData A
SAP Gateway

SAP Gateway

Effective and efficient application development

Modern ABAP language and development tools

ABAP Application Core Data
Development Frameworks Services

Transaction, error and event handling services

Business Object Processing Framework (BOPF)

SAP NetWeaver

One common data modelling technology for all scenarios

Core Data Services (CDS) V SQL A

Exploit SAP HANA features and performance
AMDP and CDS Table Functions

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 43



ABAP programming model for SAP S/AHANA apps
Major components and responsibilities

Client

REST

OData OData protocol implementation

ABAP platform Authorization, metering, ...

L swcmmmy oot depaiing

Query pushdown
Common data modelling SADL

Database artefacts Write and draft handling
Locking

Ul semantics BOPE
Authorization

Business logic exits

Open SQL

BOPF: Business Object Processing Framework

SAP HANA CDS: Core Data Services

REST: Representational State Transfer
SADL: Service Adaptation Description Language

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 44



Where to invest now to be prepared for the SAP S/4AHANA programming model?

YOU SHOULD

Follow the programming model and best practices and use...

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

*Core Data Services (CDS) for database artefacts
(= 7.40, Documentation)

*CDS Metadata Extensions for Ul Annotations
(2 7.51 SP2, Documentation)

*DCL for read/query instance-based authority checks
(27.50, Documentation)

BOPF stand-alone
(= 7.40, Documentation, newer releases: CDS/BOPF integration)

*BOPF and CDS integration including draft
(=2 7.51 SP2, Documentation)

Gateway integration of CDS or BOPF
(= 7.40, Documentation, newer releases: OData Exposure)

*OData Exposure of CDS / BOPF for

SAP Fiori and future development
(= 7.50 SP5, Documentation)

Floorplan-Manager integration of CDS and BOPF
(= 7.40, Documentation)

*. best practice Fiori apps, E2E documentation

DO NOT

Implement things that are already solved
®» Manual implementation of read-only calls to DB

® Business logic mixed with technical aspects
(e.g. locks, authority-check, LUW handling, persistency)

® Business logic mixed with protocol specific APIs
(e.g. PBO/PAI, Gateway classes: DPC_EXT)

BENEFITS

Reuse / prepare your skillset and coding for the future
®» Reuse CDS and DCL in SAP S/AHANA

®» Lower TCD for the future: Minimal investment on
technical protocol level
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ABAP Code Analysis
Tools




ABAP Code Analysis Tools
Advanced quality assurance

ABAP Test Cockpit for static quality checks and
unit tests on ABAP objects

SQL Monitor for runtime SQL performance
analysis in productive ABAP-based systems
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ABAP Code Analysis Tools

ABAP Test Cockpit - One tool for all quality aspects

®» Central infrastructure for functional,
performance and security code checks

®» Extensible infrastructure for customer specific
checks

®» Uniform quality criteria for your whole system
landscape

®» New quality assurance processes minimize
errors in productive systems

®» Smooth migration of ABAP code to SAP HANA
and SAP S/4AHANA

l? ATC Introduction

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Standard Code Inspector checks incl. SLIN

Security Checks (CVA)

ABAP
Test
Cockpit
S

based on SAP HANA Checks
Code

Inspector
(SCI)

ABAP Unit Tests

SAP S/4AHANA Checks

Customer specific checks

48
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ABAP Code Analysis Tools
Remote code analysis with ATC

One central ATC system (SAP_BASIS = 7.51) for all static
checks in your system landscape

Remote stubs return a model from custom code
Check logic is executed on central system
Check variant is maintained in central system
New checks are installed on central system
Exemptions are stored on central system

Integrated in the development system
Minimized administration efforts

One quality standard for your whole system landscape

IE_J Remote Code Analysis in ATC
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Central Check System (SAP_BASIS =2 7.51)

ABAP Test Cockpit (ATC)

RFC

Checked
System A
(= 7.00)

Customer
Code

- Remote Stubs

Checked
System B

(2 7.00)

Customer
Code

Checked
System C
(=7.00)

Customer
Code
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ABAP Code Analysis Tools
Baseline in ATC — Focus on findings in new or recently changed code

Baseline concept
®» Take over individual ATC results into the baseline

®» Options =T
. . . ||‘3Refr95h ”E?E'i Baseline ..] E.” = ||ﬂﬁ| |? B L=
®» suppress all fmdmgs from the baseline (exclude from Add to Baselne 1o . | Suppress Fndings
the ATC reSUIt IISt) Remove from Baseline Exempt Findings
. . . . . FUGK XSATC with Ch i i W Prinri
® indicate the findings from the baseline as exempted R ren BRI TSE  Delete Baselne Assign Low Priority

® assign the low priority to the findings from baseline

ABAP Test Cockpit: Manage Results

I Display |filf Delete |FE Copy |EZReplicate ||/ Activate |[3)Refresh ||l Baseline |

® The baseline is effective as long as the related code
sections remain unchanged

ABAP Results
=3 Active Cen_ | Isin Baseline Run_  Check Run Title

Baseline activities M Created by Batman on 20160622
ATC CI Check for FUGK XSATC with Check
® Adding/Removing individual check results | 7| ———  ATCCI Check for FUGS XSATC with Check
ATC CI Check for PROG SATC_TEST_PROG
® Deleting baseline (reset the test system to original v ATC CI Check for ENHO SATC_ABAP_CHEC
state) (1 SATC API FACTORY REMOTE====(p

.F Working with Baseline in ATC
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ABAP Code Analysis Tools

Local developer scenario for remote code analysis with ATC

All Remote Code Analysis activities during development

occur in the local development system
®» Execute ATC checks

View ATC checks results

Check transports before release
Correct findings

Request exemptions

IE_J Remote Code Analysis in ATC for Developers
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Central Check System (SAP_BASIS = 7.51)

ABAP Test Cockpit (ATC)

RFC

Checked Checked Checked
System A System B System C
TLl| (27.00) 2| (=7.00) <l|| (=27.00)

Customer Customer Customer
Code Code Code

- Remote Stubs
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ABAP Code Analysis Tools ——
Performance tuning using SQL Monitor e Suo dose Qoo

State
Number of Records 665.006
Record Limit 2.000.000
. Last State Change 19.08.2014 / 11:46:58 (CET) by user Batman
SQL Monitor allows to get performance data for all SQLs Lt s Actn 01.07.2016 0315708 (GET) by sar satman afesh ta)
. . Scheduled Data Refresh Job Scheduled for Job Event SAP_RTM_COLLECT_ALL_FINISHED by Usei L
exeCUtEd In yo u r p rOd u Ct'Ve Syste m Scheduled Deactivation 26.08.2014 [ 11:46:56 (CET) by user Batman
Time Series Active / Period: 1 Hours

®» What are the most expensive and most frequently executed 'ationswte ® Globaly Actwe (8 servrs avalabie)
SQLS? :er\.rer Mame Expected State | Actual State Local .

dummy01 @ o SQL Monitor is active -

®» Which SQL reads/writes millions of records? [ dummy02 N -
®» Whatis the SQL profile of my transaction VA01? feteton  peacuaton B

[#3 Select Servers | =
SQL Monitor allows to link the monitored SQL to the driving = —

business process B cooom |

Available for SAP NetWeaver =2 7.00 e
- b EApphmt\Un Help (© Display Time Series =1 Activate/Deactivate SQL Trace 2 Display SQL Trace Activations &y Display SQL Trace

™ DB Exctns Total DB Time Total Records DB Mn T Mean . Time/Rec Table Names 5QL Operation Obj. .. Object Name Inc
H . 3.313 3.107,570 o 0,938 0,000 0,000 CROSS SELECT (Open S CLAS CL SLIN_VIRTUAL _ CL
SQL Monitor does not harm your business processes I N—ra e e e
1.730 2.783,618 1.730 1,609 1,000 1,609 SUTNAUTH_CACH  MODIFY (Open 5 CLAS CL_SLIN_AUTH CAC  CL

8632 63.681,713 1.026.184 73,877 1.190 0,062 AGR_HIERT Other (ABAP SQL) FUGR SDBL DYNSQL Ls
(pe rfo rm an Ce Ove rh e ad < 3%) 836 596,711 0 0,714 0,000 0,000 TADIR SELECT (Open S, CLAS CL_SPAK_OBJECT_E. CL.
749 1.321,531 o 1,764 0,000 0,000 <NO_TABLE> Commit FUGR THFB LT

749 8.193,385 283488 10,039 512,0 0,021 AGR_HIERT Other (ABAP SQL) FUGR SDBL DYNSQL [
661 952,737 2.508 1,441 3,930 0,367 DDOLL SELECT, FOR ALL _ PROG RADBTDDF RA
654 781,104 145 1,194 0,222 5,387 DDOSL SELECT (Opsn 5. CLAS CL_ABAP_COMPILER  Cl_
654 1.456,300 653 2,227 0,998 2,230 DDO2L SELECT (Open 5 CLAS CL_ABAP_COMPILER CL
635 794,959 137 1,252 0,216 5803 DD12L SELECT (Open S, CLAS CL_ABAP_COMPILER  CL.
625 994,397 323 1,591 0,517 3,079 DD175,0D03L SELECT (Opsn 5. CLAS CL_ABAP_COMPILER . Cl_
625 1.007,215 137 1,612 0,218 7,352 DD12L SELECT (Open 5 CLAS CL_ABAP_COMPILER CL
: . . 620 982,767 5.163 1,585 8327 0,190 DDO4L SELECT, FOR ALL _ PROG RADBTDDF R
SOL Monitor Gu|de and Best Practices 558 675,007 56 1,210 0,100 12,054 DDO2L Other (ABAP SOL) CLAS CL_DDL_PARSER o
545 895,458 857 1,643 1,572 1,045 DD02B,DDO2BND  Other (ABAP S0L) CLAS ClL_DDL_PARSER a

545 816,005 6.269 1,497 11,503 0,130 DDO3ND Other (ABAP SOL) CLAS CL_DDL_PARSER 5
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ABAP Code Analysis Tools
AS ABAP 7.52 features overview

ABAP Test Cockpit
® Improve coverage of checked source code

®» Scan all custom code in enhancements,
modifications, customer EXITs, Smart Form

® Ignore findings in SAP Includes, generated code

® Additional information in ATC result list with filtering
and sorting capabilities

® Display of simplification item information in ATC
result list, e.g. OSS note

SQL Monitor
®» Support for CDS entities and AMDPs

®» New default settings for Time Series

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

@ [M02] SE0_CLASS_OUTPUT &
+ @ DSMY_CLASS OUTPUT b © POOL SOURCE
- =

exceptions others = 1.
36-1if sy-subre <> 0.
message 003 (oo) with cifkey.

43 DATA: wa_vseoclass TYPE vseoclass.

45 SELECT * FRCM wvseoclass INTO TAELE @DA’:‘A(it_vseoclass].

¢ 47 READ TABLE it_vwseoclass INDEX INTO wa_vseoclass.

45 IF wa_vwseoclass-clsfinal = 'X'.
50 WRITE: 'Final Class exists'.
51 ENDIF.

Zt-case cifref-»clstype.
when seoc_clstype class.

7 ATC Problems 22

» (¥ DEV b [T3 S4HANA_READINESS b (7 Last Check Run

type filter text

Description
~ =] Worklist: 1 Infos
~ @ Infos (1)

% READ TABLE ... INDEX 1 for result of statement at Include SEO_CLASS_OUTPUT |

Check

ine43  Search problematic statements for result of SELECT/OPEN CURSOR without ORDER BY
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Custom code
adaptation for
SAP S/4AHANA




SAP S/4HANA system conversion
Custom code related process

Prepare phase

Realization phase

Software Update Application specific
Manager (SUM) follow-up activities

Database migration
SIMPLIFICATION LIST Software update

SAP S/4AHANA on premise edition

Code conversion
. J

System Maintenance Simplification Custom Code
requirements planner Item-checks Migration Worklist

Unicode conversion

SCOPING ANALYSIS ADAPTATION OPTIMIZATION
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Custom code adaptation for SAP S/4AHANA AnEE
Setup the remote ATC checks for SAP S/4AHANA P

|.  Setup remote ATC in central system and implement
the SAP Note 2436688

Central Check System (SAP_BASIS >=7.51)

Il. Download the newest version of the Simplification ABAP Test Cockpit (ATC)
Database from SAP Service Marketplace
(SAP Note 2241080)

Simplification % RFC
IIl. Install the Simplification Database on the central database
check system (transaction SYCM)

V. Run ATC with check variant

S4HANA READINESS REMOTE g;;gfnef\ g;;gtneg g;:tgtneg
(= 7.00) (= 7.00) (= 7.00)
V. Analyze the ATC result list T SIPETER SR

- Remote Stubs
IE_J Technical setup of remote ATC
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Custom code adaptation for SAP S/4AHANA
SAP S/4HANA readiness checks in AS ABAP 7.51/7.52

Simplification use cases

® Functionality not available anymore o~ i T
. v i & 2 S/4HANA: Field length extensions
» Data mOdeI Changes J v [i] & = & S/4HANA: Search for database operations
. J i & S/4HANA: Search for usages of simplified objects
®» Data type Changes . J i & S/4HANA: Search for ABAP Dictionary enhancements
. J il F 2 S/4HANA: Search for base tables of ABAP Dictionary views
SAP HANA use cases * 1] & S/4HAMA: Search for 5/4 related syntax errors
®» Usage of DB vendor specifics (native SQL)
®» DB operations on pool / cluster tables
Database
®» SELECT/OPEN CURSOR statements without _ _ o
ORDER BY * L4 1] & = & C(ritical Statements ———————>{ Wiative 50L
= 0" )
U heck iant . v |[i] Zp 8 Search DB Operations in Pool/Cluster Tables
Se check varian . [i] & = & Search problematic statements for result of
» S4HANA READI NESS REMOTE - SELECT/OPEN CURSOR without ORDER BY
-:> Check variant S4HANA_READINESS REMOTE
includes and checks
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What you can do today in your SAP Business Suite landscape
Get your custom code prepared for SAP S/AHANA

-

@ YOU SHOULD @ YOU COULD

a Collect productive usage and SQL execution data a Start to adapt your code in your dev system
Switch on SCMON Convert to Unicode
Switch on SOL Monitor Fix SAP HANA ATC findings (e.g. NO ORDER)
— Optimize performance critical SQLs found in SQL Monitor
ad Create new code already SAP S/4HANA ready L
Setup remote ATC a4 Estimate custom code adaptation efforts
Use SAP S/AHANA ATC checks in your dev system Run SAP S/4HANA ATC checks for all custom code

ﬁ Educate your developers to be SAP S/4AHANA ready

Gain practical skills in ADT in Eclipse

Get familiar with SAP S/4HANA must-have technologies
(e.g. SQL, CDS, BOPF, OData)
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Real-time events and Industrial 10T

Real-time user experience
» Always up-to-date data on Ul
» Immediate reaction to events

ABAP Channels

®» ABAP Push Channel (APC)

ABAP Messaging Channel (AMC)
Collaboration, Industrial IoT scenarios

Recommended for productive use cases with
SAP NetWeaver AS ABAP 7.4 SP0S8

ABAP Daemons
» Always available ABAP sessions to handle events
®» General availability: SAP NetWeaver AS ABAP 7.52
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ABAP Channels
No polling. Collaboration. Industrial 10T.

_ SENSORS /
ABAP Push Channel — No polling USER INTERFACE MACHINES
» WebSockets in ABAP |
» Ul automatically updates when data changes

ABAP Messaging Channel — Collaboration ‘
®» Pub/sub infrastructure to exchange messages

] Direct TCP/IP
between sessions communication

» Data changes are published to subscribed clients
immediately

4 N 4 N

; ABAP Messagin

®» Direct communication with sensors/machines

» Support native TCP/IP protocols Application Application

Server Server
\ / ABAP SYSTEM \

.? Introduction to ABAP Channels
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ABAP Daemons in AS ABAP 7.52
Always available ABAP sessions to handle real-time events

Features

Similar to Windows Services or Linux cron jobs
Long-lived: once started, there is no limit for the lifetime
Robust against errors (E/A/X messages)

Event-driven programing model, similar to ABAP
Channels

Supportability and Security

Monitor ABAP Daemons (SMDAEMON), standard
ABAP supportability tools for debugging, runtime
analysis (SAT), kernel statistical records (STAD,
STATS)

Only client-specific and inside of an ABAP system,
daemon user account must have S_RFC authority

rights
=

ABAP Daemons
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Class/Interface

Properties = Interfaces

Superclass
Description
Instance Generation
v

CL_AD_EXT_SIMPLE_DAEMON
Friends Attributes Methods
CL_Alclass/interface CL_ABAP_DAEMON_EXT_BASE iy
A simjl Properties | Interfaces | Friends - Aftributes . Methods | Evg

Public

Method
IF_ABAP_DAEMON_EXTENSION~ON_ACCEPT
IF_ABAP_DAEMON_EXTENSION~ON_START
IF_ABAP_DAEMON_EXTENSION~ON_MESSAGE
IF_ABAP_DAEMON_EXTENSION~ON_STOP
IF_ABAP_DAEMON_EXTENSION~ON_ERROR
IF_ABAP_DAEMON_EXTENSION~ON_RESTART
IF_ABAP_DAEMON_EXTENSION~ON_BEFORE_RESTART_BY_SYSTEM
IF_ABAP_DAEMON_EXTENSION~ON_SERVER_SHUTDOWN
IF_ABAP_DAEMON_EXTENSION~ON_SYSTEM_SHUTDOWN

e T T TN e N e O SO o T o TR e Y

ABAP Daemons of AS Instance

Sud P e&F B HER TRR2EE

[Ei] ABAP Daemon Application ID
CL_AD_EXT_SIMPLE_DAEMON
CL AD_EXT SIMPLE DAEMON

ABAP Daemon Session

Tqgrasressaax

= simple_daemon_== - ssssasaaszzases Idle 000

ABAP Daemon State | Client Use)
Processing 000

ABAP Daemon Name
simple_daemon_*sesssrsssrs
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SAP S/AHANA Extensibility
In-app extensibility and side by side extensibility

= Search Q, E-E‘J -« Cash Pasition h 4
My Home Today 2,199574,311.35
usD
Name Comparative Annual Approve Travel Create Customer Gross Revenue under
Employee Totals Request Common Task Target
By Region (M EUR) Global - Year to Date 2 2 i 218 Critical
Continent 1 234 M = = + . il
—— 8
= Continent 2 ar M AN ‘:+ Current Current vs. Target Target
— B = v M
Leave Requests S e M | | Roguest USD, Absolute Deviation
Cash Position by Region = R
- 1 Open Purchase Orders
Continent A Continent ™ Balance Amount in Group
A ) Currency
News Headline Q Continert
SAP News August 21, 2013 Purchase Documents ...
Comtinent
Working Space c 2421
Gross Revenue under Culmulative Totals Gross Revenue Company Name
Target Expenses (M EUR) Global - Year to Date Company Conlinent
Global - Year to Date D 42M
125
| ,
2 41 | —— 3 4 8 2 1 2 Continent
v M 75 + u M £ 362M
USD, Absalute Deviation Actual and Target USD, Actual Notes
2000 400M 008 800M 1.0B 128 148 168
Approve Travel Create Contact
Request Common Task # B
4 A
A y

easy changes directly for side by side extensions
Y| in the app and cloud integration
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SAP S/AHANA Extensibility
In-app extensibility

-
SAP S/AHANA

Application

\
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®E® @OEEO®E®

Custom fields

Custom user interface
Custom Business Objects *
Custom business logic

Custom reports / queries

Custom forms / reports

Extensibility cockpit *

Extensibility inventory *

* new with release 1708
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SAP S/4AHANA Extensibility
Side by side extensibility using SAP Cloud Platform

O Building new applications
General 10T services and industry use-case support Partner services

Extending SAP solutions

Support additional SAP SuccessFactors modules, extensions for SAP Ariba
O Try, explore and run SAP Fiori applications in the cloud

Extensions to SAP S/4AHANA

Running applications

O Enhanced monitoring
Improvements for business continuity and scalability

Platform APIs

Deepen commitment to open source communities
Support additional runtimes and infrastructure services
Developer Portal / APl Marketplace
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Key takeaways

—FLC

—rC

SAP NetWeaver
Application Server for
ABAP 7.52
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First class development experience in Eclipse using
enriched ABAP language

Common data model with CDS and various SAP HANA
optimizations

Efficient programming model for SAP Fiori applications

Best quality assurance with code analysis tools,
efficient custom code adaptation for SAP S/4AHANA

Extensible to the cloud with SAP Cloud Platform

Real-time events with ABAP Channels and ABAP
Daemons, and Industrial 0T support
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Further Information

SAP Community
Links collection about AS ABAP 7.52

https://go.sap.com/community/topic/abap.html — ABAP Development Community
https://go.sap.com/community/topic/abap-connectivity.html — ABAP Connectivity Community
https://go.sap.com/community/topic/abap-extensibility.html — ABAP Extensibility Community

https://go.sap.com/community/topic/abap-testing-and-analysis.html — ABAP Testing and Analysis Community

Developer on sap.com
https://www.sap.com/developer/topics/abap-platform.html

SAP Help Portal
https://help.sap.com/viewer/p/SAP NETWEAVER AS ABAP 752
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