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SQLScript Language Enhancements
Overview: What? Why?

SQLScript is
Extension of ANSI standard SQL
Language for creating stored procedures and user-defined functions in SAP HANA
Set-based declarative SQL and imperative control flow constructs
Suitable for mass data processing and OLTP scenarios as well

Advantages compared to plain SQL.:
Smaller, parameterized reusable chunks of code (procedures, functions)

Well structured query logic (using table variables)
— Improving maintainability

— Gaining performance by parallel execution

— Debuggable intermediate steps

Supports invoker security mode
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N
SQLScript Language Enhancements

Libraries: SQLScript user-defined libraries

Library is a set of related variables, procedures, and MasterData.hdblibrary X
functions. A user-defined library is a library written by act coecarer s

the user in SQLScript. Users can create their own 3 ssGN
library and utilize it in other procedures or functions. 5 putic variable rowcount int;

[

public function "employee_exists™(

hdbllbrary artlfaCt ; in im_employee_id nvarchar(1@) )
returns res boolean as

Public/Private access modes . ...

11 declare lv_count int;

lerary members 12 select count{*) into lv_count —'P-C'n ".'-IIZl:E.jEﬂp'l_D'_-,-eesi y
3 where employeeid = im_employee_id;
— Scalar variables( handled via session variables) - F vcount 0 wher

else

- PrOCedureS i? res = false;
— Functions o .

9 end;

20

] public procedure "get_employee_data™(
22 out ex_employees "MD.Employees™ )
23 LANGUAGE SQLSCRIPT
24 SQL SECURITY INWOKER
25 o
26 begin
2 ex_employees = select * from "MD.Employees™;
2 rowcount = record_count(:ex_employees);

end;
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SQLScript Language Enhancements
Libraries: SQLScript user-defined libraries — Continued

The Iibrary IS deSigned to be used Only in a get_master_data.hdbprocedure X
SQLScript procedure or function and is not available 1+ PROCEDURE “get_master_data” (
. 2 out ex_emp_exists boolean,
N Othel’ SQL Statements 3 out ex_employees "MD.Employees™,
4 out ex_emp_count int,
The user must declare the library via USING. : out ex_products "MD.Products”,
6 out ex_prod_count int,
Variables, procedures, and functions can then be e b Renessrerar
referenced or called via the assigned aliases. 9 LANGUAGE SQLSCRIPT
16 SQL SECURITY INWVOKER
. . . 11 READS S0QL DATA AS
Current Limitations 12 BEGIM USING "MasterData” as MData;
. . . . 13
Not possible to use library variables in SELECT 14 ex emp_exists - Mpata:"employee exists”(*199999');
INTO statement and INTO-clause of dynamic SQL .~
16 call MData:"get_employves_data™( ex_employess };
Variables cannot be declared using LIKE i c-ome-count = osta:roucount;
Non-constant variables cannot have default value S L Mowea: et proucedtar( ex_products );
Table type library variable is not supported 2 | | | , |
22 call MData:"get_business_partner_data™( ex_business_partners );
Library member function cannot be used in queries i =fe-court = MData:rowcount;
25 END;
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SQLScript Language Enhancements
Libraries: SQLScript Sync built-in library

The SQLSCRIPT_SYNC library contains 1 DO
procedures for putting processes to sleep and BEGIN USING SQLSCRIPT_SYNC as SYNCLIB;
waking them up:
SLEEP_SECONDS — makes the current
process wait for the given number of seconds > END;

WAKEUP_CONNECTION — resumes a process
waiting due to SLEEP_SECONDS

L g

CALL SYNCLIB:SLEEP SECONDS(18);

T WA e

1 DO

3 BEGIN H&Eﬂé SOLSCRIPT_SYHC AS SYHCLIE;

3

.| DECLARE i integer;

5 1t_connections = SELECT CONMECTION_ID FROM M_SERVICE_THREADS

6 WHERE LOCE_WAIT_MAME LIKE “SQLSCRIPT_WAITR';
K

8~ FOR i in 1..record_count{:1t_connections) DO

o CALL SYMCLIB:WAKEUP COMNECTION(:1t_connections.CONNECTION_ID[:1]);
18 END FOR;

11

12 END
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SQLScript Language Enhancements
Libraries: SQLScript String built-in library

The SQLSCRIPT_STRING library contains several s,

functions which are useful for string manipulation.

SPLIT functions allow for splitting strings into

variables, arrays, and intermediate tables
SPLIT/ SPLIT_ REGEXPR
SPLIT_TO ARRAY/SPLIT_REGEXPR TO_ARRAY
SPLIT_TO_TABLE/SPLIT_REGEXPR_TO_TABLE

FORMAT functions support new Python-style ]

formatting for formatting strings into variables, arrays, = | octabon vt

and intermediate tables o|
FORMAT S | S ——
FORMAT _TO_ARRAY
FORMAT _TO TABLE RESULT PRODUCTID PRICE
TABLE_SUMMARY s o -
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SQLScript Language Enhancements
Libraries: SQLScript Print built-in library

The SQLSCRIPT_PRINT library functions create
the server-side results from the parameters and

push them into an internal buffer.

PRINT _LINE — introduces a string as a PRINT
result. Only supports NVARCHAR as input type.
Users can freely introduce string manipulation
with either concatenation operator (||),
TO_NVARCHAR() value formatting, or newly
Introduced SQLSCRIPT_STRING built-in library.

PRINT_TABLE - introduces a table variable as
a PRINT result. PRINT_TABLE() parses a table
variable into a single string and sends the string

to the client.

Currently only supported in hdbSQL interface
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oo
BEGIN

USIMNG

USING
PRTLIB
PRTLIS

PRTLIB
1t_rol
PRTLIB
PRTLIB

SQLSCRIPT_PRINT as PRTLIE;

SQLSCRIPT_STRIMG as STRLIE

:PRINT_LINME('Start of Print’

:PRINT_LINE(

= SELECT
:PRINT_LINE(

:PRIMNT_LII

FROM SYS

of Example 2");
Y¥5.ROLES LII

lhdbsql HXE=> DO BEGIN USING SQLSCRIPT_PRINT as PRTLIB; USING SQLSCRIPT_STRING as STRLIB; PRTLIB:PRINT_LINE('Start of Print'); PRTL
18:PRINT_LINE('Start of Example 1'); lt_users = SELECT * FROM SYS.USERS LIMIT 5; PRTLIB:PRINT_LINE( STRLIB:TABLE_SUMMARY(:lt_users
) ); PRTLIB:PRINT_LINE('Start of Example 2'); lt_roles = SELECT » FROM SYS.ROLES LIMIT 5; PRTLIB:PRINT_TABLE(:lt_roles); PRTLIB:PR

INT_LINE('End of Print'); END;
0 rows affected (overall time 127.882 msec; server time 17.064 msec)

start of Print

start of Example 1

USER_NAME ,USER_ID, USERGROUP_NAME ,USER_MODE , EXTERNAL_IDENTITY,CREATOR,CREATE_TIME ,VALID_FROM,VALID_UNTIL,LAST_SUCCESSFUL_CONNECT LA
ST_INVALID_CONNECT_ATTEMPT,INVALID_CONNECT_ATTEMPTS,ADMIN_GIVEN_PASSWORD,LAST_PASSWORD_CHANGE_TIME,PASSWORD_CHANGE_NEEDED,IS_PASSW
ORD_LIFETIME_CHECK_ENABLED,USER_DEACTIVATED,DEACTIVATION_TIME,TS_PASSWORD_ENABLED,IS_KERBEROS_ENABLED,IS_SAML_ENABLED,IS_JWT_ENABL
ED,IS_LDAP_ENABLED,IS_X509_ENABLED,IS_SAP_LOGON_TICKET_ENABLED,IS_SAP_ASSERTION_TICKET_ENABLED,IS_RESTRICTED,IS_RESTRICTED_DETAILS
,IS_CLIENT_CONNECT_ENABLED ,HAS_REMOTE_USERS ,PASSWORD_CHANGE_TIME , AUTHORIZATION_MODE , COMMENTS ,CREATE_PROVIDER_TYPE ,CREATE_PROVIDER_
NAME

"CUPS_SFLIGHT",155053,"null","LOCAL", "null","SYSTEM",2018-02-27 07:13:00.7810000,2018-62-27 67:13:00.7810000,null,2018-62-27 09:21
:69.2460000,null,0,"TRUE",2018-02-27 07:13:00.7816000,"FALSE","FALSE","FALSE" ,null,"TRUE","FALSE" ,"FALSE","FALSE","FALSE" ,"FALSE"
"FALSE","FALSE","FALSE","null","TRUE","FALSE",null,"LOCAL","null","null","null"
"DEMO_1",160631,"null","LOCAL","null","_SYS_DI_SU",2018-03-05 14:08:20.9480000,2018-03-05 14:08:20.9480000,null,null,null,0, "TRUE"
,2018-03-05 14:08:20.9600000 ,"FALSE", "TRUE" ,"TRUE",2018-03-05 14:08:20.9950000, "TRUE" ,"FALSE","FALSE" ,"FALSE","FALSE","FALSE" ,"FAL
SE","FALSE" , "TRUE","ROLE PUBLIC","FALSE","FALSE",2018-03-05 14:08:20.9600000,"LOCAL","null","null", "null"

"DEMO_1#DI",160345, "null","LOCAL" ,"null","_SYS_DI_SU",2018-03-05 14:08:19.2190000,2018-03-05 14:08:19.2190000,null,null,null,e,"TR
UE",2018-03-05 14:08:19.2390000,"FALSE","TRUE","TRUE",2018-03-05 14:08:19.2780000,"TRUE","FALSE","FALSE" ,"FALSE","FALSE", "FALSE
FALSE","FALSE","TRUE","ROLE PUBLIC","FALSE","FALSE",2018-03-05 14:08:19.2390000,"LOCAL","null","null","null"
["DEMO_1#00",160633,"null","LOCAL","null","_SYS_DI_SU",2018-03-05 14:08:21.6990000,2018-03-05 14:08:21.0990000,null,null,null,0,"TR
UE",2018-63-05 14:08:21.1100000,"FALSE", "TRUE","TRUE",2018-03-05 14:08:21.1360000,"TRUE" ,"FALSE","FALSE" ,"FALSE" ,"FALSE" ,"FALSE" "
FALSE","FALSE","TRUE","null","FALSE","FALSE",2018-03-05 1 1.11600000, "LOCAL", "null","null", "null"
"DEMO_1_25IBRANAKEBNEN69ILOINS160W_RT", 160718, "null","LOCAL", "null","SYS_XS_HANA_BROKER_INTERNAL",2018-03-05 14:08:29.0200000,2018-
03-05 14:08:29.0200000,null,null,null,0,"TRUE",2018-03-05 14:08:29.0200000,"FALSE" ,"FALSE","FALSE",null,"TRUE","FALSE","FALSE","FA
LSE", "FALSE","FALSE" ,"FALSE" ,"FALSE", "FALSE", "null","TRUE", "FALSE",null,"LOCAL",,"null", "null", "null"

start of Example 2

ROLE_SCHEMA_NAME ,ROLE_NAME ,ROLE_ID,ROLE_MODE ,GLOBAL_IDENTITY,CREATOR,CREATE_TIME,COMMENTS, CONTEXT
"null","PUBLIC",131676,"LOCAL","null","SYS",2018-62-27 07:10:13.4290000,"null","null"

"null", "MONITORING" 131077, "LOCAL", "null","SYS",2618-02-27 07:10:13.4290000,"null","null"

"null", "RESTRICTED_USER_JDBC_ACCESS",131078,"LOCAL","null","SYS",2018-62-27 07:10:13.4290000,"null","null"

"null", "RESTRICTED_USER_ODBC_ACCESS",131079,"LOCAL","null","SYS",2018-02-27 07:10:13.4290000,"null","null"
"null","SAP_INTERNAL_HANA_SUPPORT",144555,"LOCAL" ,"null","SYS",2018-62-27 07:10:38.3080000,"null","null"

End of Print

lhdbsql HXE=> I




SQLScript Language Enhancements
SQLScript language features: dynamic SQL with in/out scalar parameters

Allows to pass scalar parameters to the SQL 1 PROCEDURE “"dynamic_sql" ( out ex value decimal(15,2) )
query as well as return scalar output values : UANGUAGE SQLSCRIPT
_ 3 SQL SECURITY INVOKER
—Use ? or $1, $2, $3 to parameterize the a AS
guery. Can only use in SQL statements 5 BEGIN
where query parameters are supported. 6
. - 7 DECLARE lv _multiplier decimal({15,2) = 1.25;
- Qu_ery will fail if the result set does not have 8 DECLARE lv_tabMame nvarchar(32) = ""MD.Products™';
a single row g DECLARE lv_colName nvarchar(32) = 'PRICE';
1@
11 EXECUTE IMMEDIATE 'select max{' || :1v_colName |
12 "y * ? as a from ' || :1lv_tabName
13 INTO ex_walue
14 USING :lv multiplier;
. {\
16 END
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SQLScript Language Enhancements
SQLScript Language Features: Dynamic SQL with Table Variables

Enables table variables to be used in USING dynamic_sql_table_var.hdbpro... X
and INTO clause and supports CALL statement Bl e e
in im_table_name nvarchar(256),
parameters with USING and INTO clauses as 3 in in multiplier decinal(15,2))
4 LANGUAGE SQLSCRIPT
We”. 5 SQL SECURITY INVOKER
[ AS
7 BEGIN
g
9~ declare 1t_results table( productid nvorchar(1@),
18 price decimal (15,2},
SQL Console 9.5gl = 11 newprice decimal (15,2) )3
= e . = T - P P 12
® Connected to: WORKSHOP_D0-seziobInTbb3g32-comsapop.. a0 13+ EMEC 'Select PRODUCTID, PRICE, (PRICE * ?) + PRICE as newprice from ' ||
1~ CALL "dynamic_sgl_table_var”( 14 im_tsble_name dinto 1t_results wsing im_multiplier;
2 IM_TABLE_NAME =» '"MD.Products™', =
’ TM_MULTIPLIER => .50 ); 16 select * from :1%t_results;
17
18 END
19

Result *  Messages x

Rows (106) saL | ¥ C 0®
PRODUCTID PRICE NEWPRICE

1 HT-1000 956 1434

2 | HT-1001 1249 18735

3 | HT-1002 1570 2355

4 | HT-1003 1650 2475
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SQLScript Language Enhancements
SQLScript language features: INSERT/UPDATE/DELETE operators for table variables

Allows the developer to execute DML-like P
statements on intermediate table variables -
without involving the SQL layer 3 dectare 1 o

L4 declare lv

_index int = @;
_del_index int array;
_array_index int = @;

Leads to increased performance g ="

. L7 1t_products = select PRODUCTID, CATEGORY, PRICE from "MD.Producis"”;
Operatlons Supported L8 rex_products. INSERT( :1t_products);

rex_products. INSERT({ 'Productd’, 'Software', '1999.9%'), 1);

_— ;; rew_products. INSERT({'ProductB’, 'Software', '2999.9%'}), 2;;
INSERT

1 rex_products., INSERT({ ' ProductC’, 'Software’, '3999.,99'), 3);
— UPDATE

i3~ FOR 1v_index IN 1..record_count(:ex_products) DO

— DELETE b :ex_products. (PRICE).UPDATE({:ex_products .PRICE[1v_index] * 1.25), lv_index);

END FOR;

i7~ FOR 1v_index IN 1..record_count(:ex_products) DO
g - IF :ex_products.PRICE[1v_index] <= 258@.82 THEN

lv_array_index = lv_array_index + 1;

b 1v_del_index[1v_array_index] = 1v_index;
1 END IF;

¥ END FOR;

k3

ha rey_products . DELETE( : 1v_del_index);

1lv_index = :ex_products.SEARCH{"CATEGORY", 'PC', 1);
ex_pc_productid = :ex_products.PRODUCTID[1v_index];

END
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SQLScript Language Enhancements
SQLScript language features: SEARCH operator for table variables

Enables efficient search by key-value pairs in search_by_product_id.hdbproc... X
table variables. 1+ PROCEDURE "search by product id” (
. ] 7 in 1 ~oductid nvarchar(1a),
— The size of the column and value lists must be i out o fomm booteon ':
the same: the columns and values are matched 4 LANGUAGE SQLSCRIPT
by their position in the list ’ 2QL SECURTTY TNVOKER
. ] ] ) : READS 5L DATA AS
— The <start_position> is optional, default is 1 7 BEGIN
(1st position). i.e. scan of all data . _ ) ,
i 9 1t_products = select * from "MD.Products”;
— Any expression can be used as values and 10
start pOSition i;v if i_:Lt;prci-lc:a.SEAHEH{"F‘RDDLETID"J vim_productid, 1) ) * @ then
ex_found = true;
— The position of the first matching record is 13 else
returned, or NULL if no record matches if E;‘—f:‘-'r“ - false;
5 end 1f;
— This result can be used in conjunction with 16
other table variable operators (DELETE, i END

UPDATE)
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SQLScript Language Enhancements
SQLScript language features: MAP_MERGE operator

B,E,F
F,.C
AA

AB,B

o g A~ W N

EiE

Bl pa e

=] @ LA

[ s B s ]

T T T )
B ld ka3 [us]

* FUNCTION “"count_char_mapper® { im im_id imt, in im_strdata varchar (5800

- returns table ( id int,
val varchar,
freg int )
LANGUAGE SQLSCRIPT
READS SQL DATA AS
begin using sqlscript_string as lib;
declare 1t_split_result table{result wvarchar);
1t_=plit_result = lib:split_to_table(:im_strdata, ','):
1~ return select :im_id as id, result as wval, count{result) as freg
from :1t_split_result group by result;
end;

|
#
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SQLScript Language Enhancements
SQLScript language features: MAP_MERGE operator — Continued

1 do begin

1 do begin z
2 3 declare 1t_input table( id imnt, strdata varchar{5008));
3 declare 1t_input table( id int, strdata varchar{502a}); 4 declare 1t mapper_result table( id int, val varchar, freg int);
4 declare 1t_mapper_result table{ id int, wal varchar, freq int); 2 ) o . . )
5 declare cursor c_input for select # from :1t_input; ° -'_":'n:'lt':!'d'l] = 1:—%1th'5trdE_'E'1] = BT
_ 7 1t_ipput.id[2] = "2"; 1t_input.strdata[2] = 'B,E,F";
N . L ) . i B 1t_imput.id[3] = "3'; 1t_input.strdata[3] = 'F,C';
! -'_'—:"-':"t'?d'l] =1 1_‘—?"“1:'5”“:3'1] = AET S 1t_input.id[4] = '4'; 1t input.strdsta[4] = 'A,A";
8 1t anput.ad[2] = "2%; It input.strdatal2] = '8,E,F; 18 1t_input.id[5] = '5'; 1t _input.strdata[5] = 'A,B,B';
: -'_'—?”:"t'%dj] =34 1‘—%"““'5”“3:3:3] = 'R0 11 1t_input.id[6] = '6'; 1t _input.strdata[6] = 'E,F';
18 1t_inmput.id[4] = '4"; 1t_input.strdata[d4] = 'A,A"; 12
11 1t_input.id[&5] = '5"; 1t_input.strdata[5] = 'A,B,B"; 134 1t mapper_result = MAP MERGE( :1t_input,
12 1t_input.id[6] = '6'; 1lt_input.strdata[s] = 'E,F'; 14 4 T count_char_mapper™ (:1t_input. id,
13 15 :1t_input.strdata) );
14~ § for 1s_input as c_input do 16
15 - 1t_mapper_result = select *# from :1t_mapper_result 17 select # from :1%t_mapper_result order by id, val;
16 union all 18 Rows (12) sqL L 9
17 - select # from "count_char_mapper™{:1ls_input.id, 12 end; - - -
18 :1s_input.strdata) ] = ' VAL FREQ
19 end for; ;_ i ; i
28
21 select * from :1t_mapper_result order by id, wval; i 2 S i
22 5] 2 F 1
23 end; e I3 c 1

7 3 F 1

8 4 A 2

9 5 A 1

10 |5 B 2

11 6 E 1

12 |6 F 1
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SQLScript Language Enhancements
SQLScript language features: MAP_REDUCE operator

B,E,F
F,.C
AA

AB,B

o g A~ W N

EiE

Bl pa e

=] @ LA

[ s B s ]

T T T )
B ld ka3 [us]

* FUNCTION “"count_char_mapper® { im im_id imt, in im_strdata varchar (5800

- returns table ( id int,
val varchar,
freg int )
LANGUAGE SQLSCRIPT
READS SQL DATA AS
begin using sqlscript_string as lib;
declare 1t_split_result table{result wvarchar);
1t_=plit_result = lib:split_to_table(:im_strdata, ','):
1~ return select :im_id as id, result as wval, count{result) as freg
from :1t_split_result group by result;
end;

|
#
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SQLScript Language Enhancements
SQLScript language features: MAP_REDUCE operator — Continued

val = A BN

1 1
4 2
group by val 5 1 \
1~ FUNCTION "count_char_reducer™ [ stmt_freq total_freq
2 in im_val varchar,
= i f . L
Val B id T 3= in im_wvaltab table{ 1id int,
1 A 1
1 1 4 freg int ) )
4 A 2 - ¢ table ( val i ) stmt_freq total_freq
> 2 1 —_—| 5 returns table { wval varchar, stmt_freq total_freq
5 A 1 = ; 6 stmt_freq int,
1 B 1 7 total_freq int )
8 LANGUAGE SQLSCRIPT stmt_freq total_freq
2 B 1 Val = C id freq 9 READS SQL DATA AS
—p .
5 B 2 > 3 | 1 18  begin
3 C 1 1 stmt_freq total_freq
12 -~ return select :im_val as val, o
2 E 1 Val - E 13 count{distinct(id)) as stmt_freq,
6 E 1 2 1 —_— |12 sum{freq) as total freg
g 15 from :im_valtab; stmt_freq total_freq
2 F 1 6 1 - ——————————————————————————
16
3 F 1 17 end;
6 F

1 val = F id freq /
2 1
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SQLScript Language Enhancements

SQLScript language features: MAP_REDUCE operator — Continued

TR

P

@D 03 =l o

=

e ]
@ W ooa o= o

LIV )

4

m

Pd Bd B P2 P PR B P Bd B
wn

do begin

declare 1t_input
declare 1t_mappe
declare 1t_resul

.id[1] =
2] -
[3] -
[4] =
[5] =

[e] =

table( id int,
r_result table(

strdata

id int, val varchar, freg int);

varchar({588a));

t table({val varchar, stmt_freg int, total_freg int);

'1'; 1t_input.
2 1t_input.
'3 1t_input.
- A 1t_input.
H 1t_input.

H 1t_input.

strdata
strdata
strdata
strdata
strdata
strdata

[11 = 'A,B";
[2] = "B,E,F";
[3] = 'F,C%
[4] = "A,A%;
[5] = "A,B,B";
[8] = "E,F";

begin

declare cursor c_input for select * from :1t_input;

for 1s_input as

1t_mapper_resu

end for;
end;

begin

c_input do

1t = select * from :1t_mapper_result

union all
select * fr

om "count_char_mapper"(:1s_input.id,

declare cursor <_mapper_result for

select distinct wal from

:1s_input.strdata);

:1t_mapper_result;

7 for 1ls_mapper_result as c¢_mapper_result do

8 1t_valtab = select id, freq from :1t_mapper_result

9 where val = :1s_mapper_result.val;
30 1t_result = select * from :1t_result

31 union all

32 select * from "count_char_reducer™(:1s_mapper_result.wal,
33 1

34 end for;

35 end;

36

37 select * from :1t_result order by val;

33

39  end;

1 do begin
2
3 declare 1t_input table{ id int, strdata varchar{50ea));
4 declare 1t _result table{val varchar, stmt_freq int, total_freg int);
=]
6 1t_input.id[1] = "1"; input.strdata[l] = "A,B";
7 1t_input.id[2] = "2"; 1t_input.strdata[2] = 'B,E,F";
8 1t_input.id[3] = "3"; 1t_input.strdata[3] = 'F,C';
g 1t _input.id[4] = "4"; 1t_input.strdata[4] = "A,A";
1@ 1t_input.id[5] = "'5"; 1t_input.strdata[5] = 'A,B,B"°;
11 1t_input.id[s] = "6"; 1t_input.strdata[6] = "E,F';
12
13 ~§ 1t_result = MAP REDUCE( :1t_input,
P T
14 “count_char_mapper™(:1t_input.id, :lt_input.strdata)
15 group by val as map_result,
16 “count_char_reducer”(map_result.val, map_result));
17
18 select * from :1t_result order by wval;
19
28 end;
Rows (5) saL L+ C 0»
VAL STMT_FREQ TOTAL_FREQ
1 A 3 4
2 B 3 4
5 C 1 1
4 E 2 2
5 F 3 3
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Thank you.

Contact information:

open@sap.com
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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.
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should not be relied upon in making purchasing decisions.

SAP and other SAP products and services mentioned herein as well as their respective logos are trademarks or registered
trademarks of SAP SE (or an SAP affiliate company) in Germany and other countries. All other product and service names
mentioned are the trademarks of their respective companies.

See www.sap.com/corporate-en/legal/copyright/index.epx for additional trademark information and notices.
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