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Chapter 4
Working with SAP Extractors

This chapter discusses standard SAP extractors in different functional
areas in logistics. You'll learn about the extractor types and the differ-
ences between them.

When you want to extract data from any SAP ERP system into SAP BW/4HANA, you
need extractors or DataSources that fetch and send data between the two systems. In
this chapter, you’ll be introduced to the extractors in each functional area in Section
4.1

There are many extractors that are delivered across multiple functional areas, and each
functional area has its own logic to send historical and delta records to SAP BW/4HANA
using DataSources. You'll learn about the types of SAP-delivered extractors in Section
4.2. You'll explore the logistics Extractors in Section 4.2.1, where we’ll focus on logistics
applications like sales and distribution, materials management, purchasing, plant
maintenance, and so on. Then we’ll talk about the finance extractors in Section 4.2.2,
with extractors for areas like accounts receivable, accounts payable, and the general
ledger. Finally, we’ll look at human resources extractors in Section 4.2.3.

Section 4.3 looks at generic extractors, and then you'll learn about installing SAP Busi-
nessObjects Business Intelligence (SAP BusinessObjects BI) content in Section 4.4. Once
you complete the chapter, you'll have a strong foundation for learning about data load-
ing from SAP S/4HANA in later chapters.

4.1 Introduction to SAP Extractors

This section covers types of SAP ERP systems and their associated SAP BusinessObjects
BI content and discusses the availability of SAP extractors and DataSources.

SAP ERP System and Extractors

SAP BW/4HANA can be connected to SAP ERP and SAP S/4HANA. There have been
major functional-level changes between these two systems, and new tables have
replaced some old tables in SAP S/4HANA. The important SAP S/4AHANA versions start
from SAP S/4HANA 1610, which was released in May 2016, and the latest version is SAP
S/AHANA 2022. Most of the SAP business content extractors that worked with SAP ERP
are still used in SAP BW/4HANA. A few DataSources are depreciated with SAP
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S/4HANA. For some DataSources, alternatives have been provided in SAP S/4HANA.
We'll focus on the most common application areas here and their associated
extractors, where most SAP BW reporting is used.

To extract data from SAP ERP, many DataSources have been developed by SAP across
multiple application components. These DataSources can be accessed using specific
transactions in SAP S/4HANA or SAP ERP systems. For SAP BW systems, these Data-
Sources have been updated and shipped using the BI CONT add-on, which can be
installed in SAP BW 7.X systems; for example, SAP BusinessObjects Bl content 7.57 is the
add-on for 7.5. It includes SAP HANA-optimized business content. When SAP
BW/4HANA is used, you'll see two new components: BWACONT and BW4CONTB. BW4-
CONTB contains objects like InfoAreas, application components, InfoObjects, and so
on. BW4CONT has dataflows, aDSOs, CompositeProviders, InfoSources, and transfor-
mations. You can see the BWACONT component in Figure 4.1.

[E- Installed Software

Installed Software Component Versions ’ Installed Product Versions
(&) [&][F 6] ¥ (==,
Component Release  SP-Level Support Package Short Description of Component
SAP_BASIS 753 0007 SAPK-75307INSAPBASIS SAP Basis Component
SAP_ABA 75D 0007 SAPK-75D07INSAPABA  Cross-Application Component
SAP_GWFND 753 ooos SAPK-75308INSAPGWFND SAP Gateway Foundation
SAP_UI 754 0010 SAPK-75410INSAPUI  User Interface Technology
ST-P1 740 0014 SAPK-74014INSTPI SAP Solution Teels Plug-In
:BW4CONT : 200 0011 SAPK-20011INBW4CONT SAP BW4 HANA Content Addon
BW4CONTB 200 0011 SAPK-20011INBW4CONTB SAP BW4 HANA Content Basis Addon
DW4CORE 200 0007 SAPK-20007INDW4CORE DATA Warehouse
UIBAS001 400 ooos SAPK-40008INUIBAS001 UI for Basis Applications
BPC4HANA 200 0006 SAPK-20006INBPC4HANA BPC/4HANA
DMIS 2011 1 731 0022 SAPK-11622INDMIS  DMIS 2011 1
ST-A/PI 0iU_731 0001 SAPKITABSZ Servicetools for SAP Basis 731 and highe

Figure 4.1 BWACONT and BW4ACONTB

Types of SAP extractors include the following:
m Application-specific

— Business content extractors—widely used

— Customer-generated extractors—not used much with SAP S/4HANA
m Cross-application

— Generic extractors

— Custom CDS views

4.2 SAP-Delivered Business Content Extractors

For application-specific business content extractors, SAP delivers the business content
completely, which means the DataSource is already developed by SAP. During the
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implementation, it's enough to activate the DataSource and consume the data from
the source system. SAP-delivered extractors include logistics extractors, finance
extractors, and HR extractors. Let’s look at these extractors in detail in the following
sections.

4.2.1 Logistics Extractors

SAP has delivered many DataSources to extract data from logistics-based applications,
including the following functional applications:

® Sales and distribution

® Purchasing

®  Materials management

® Shop floor control

® Quality management

® Plant maintenance

® Invoice verification

The DataSources can be accessed from Transaction LBWE in SAP S/4AHANA (the Logis-

tics Cockpit), which has information about all logistics DataSources. Each logistics
application is identified with a unique two-digit number, as you can see in Figure 4.2.

LO Data Extraction: Customizing Cockpit
s

Source data

= & Logistics applications

¢ : Purchasing

: Inventory Controlling

: Shop Floor Control

: Quality Management

: Invoice Verification

: Shipment

: SD Sales BW

: LE Shipping BW

: SD Billing BW

: Plant Maintenance BW

: Customer Service BW

: Retailing

: BW: Retail POS Data: Cashier
: BW: Retail POS Data: Cash Reg. Receipts
: Agency Business

: SAP Global Trade Management
: Subsequent Settlement

: Workflow

Figure 4.2 LO Cockpit

When you expand any application component number, you can see the details of the
extractors that are delivered by SAP under Extract Structures, as shown in Figure 4.3.
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LO Data Extraction: Customizing Cockpit
bl

Source data Structure DataSource
~ *Eﬁ; Logistics applications
* %5 02 : Purchasing
: Inventory Controlling
: Shop Floor Control
: Quality Management
: Invoice Verification
: Shipment

« % 11 : SD Sales BW
- {83 Extract structures
¢ ©CE MC11VAOHDR: Extraction SD Sales BW: Document Header p? Mainten... f 2LIS 11 VAHDR
¢ ©CE MC11VAOITM: Extraction SD Sales BW: Document Ttem p? Mainten... f 2LIS 11 VAITM

+ ©CE MC11VAOKON: Extraction SD Sales BW: Document Condition p? Mainten... f 2LIS 11 VAKON
+ ©CE MC11VAOSCL: Extraction SD Sales BW: Document Schedule Line p? Mainten... f 2LIS 11 VASCL
» ©CE MC11VAOSTH: Extraction MD Order Header Status ﬁ? Mainten... f 2LIS_11_VASTH
» ©CE MC11VAOSTI: Extraction MD Order Item Status f Mainten... p’ 2LIS_11_VASTI
» CCE MC11V_0ITM: Extraction SD Sales BW: Document Item Allocation f Mainten... ﬁ 2LIS_11_V_ITM
» ©CE MC11V_0SCL: Extraction SD Sales BW: Allocation Schedule Line & Mainten... & 2LIS_11_V_SCL
» ©CE MC11V_0SSL: Extraction MD Sales: Order Delivery & Mainten... & 2L1S 11 V_SSL
%12 : LE Shipping BW

* % 13 : SD Biling BW

Figure 4.3 Extractors in LO Cockpit

Application component 11, SD Sales BW, which is used to extract sales and distribution
data, has many DataSources, as listed in Figure 4.3. Chapter 5 will discuss how to use
these DataSources and extract data to SAP BW/4HANA.

When extracting the data from the logistics DataSources, you need to fill in the setup
table, which is a temporary table for loading the historical data, and then use the logis-
tics-based delta logic to get the new and changed records.

When handling scenarios like inventory management, the data should not be cumu-
lated in SAP BW because inventory deals with the inflow and outflow of materials. To
handle such scenarios, use materials management DataSources that deal with
extraction of inventory data. They support noncumulative key figures in SAP
BW/4HANA. When extracting data using these DataSources, there is an additional pro-
cess that needs to be followed. The DataSources can be seen in the application compo-
nent for inventory management, as shown in Figure 4.4.

LO Data Extraction: Customizing Cockpit

Source data Structure DataSource
% ogistics applications
02 : Purchasing
= % 03 : Inventory Controlling
~ {',a Extract structures
» ©CE MCO3BFO : Extraction MM-BW: Goods Movements f Mainten... ﬁ 2LIS 03 _BF
» ©CE MCO3UMO  : Extraction MM-BW: Stock Revaluations f Mainten... ﬁ 2LIS_03_UM

Figure 4.4 Inventory Management Extractors
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4.2.2 Finance Extractors

There are many SAP standard-delivered DataSources that extract data from finance
application components. The common finance applications used most commonly
until SAP BW 7.5 include the following:

®  Accounts receivables
® Accounts payable

® New general ledger

With SAP S/4HANA, there has been a major change in finance applications and how
data is stored in the tables; many old finance tables have been replaced by table ACO-
DOCA. With SAP S/4HANA, new DataSources based on table ACDOCA have been delivered
to replace old finance DataSources. You can see the OFI ACDOCA 10 and OFI ACDOCA 20
DataSources in Figure 4.5.

Installation of DataSource from Business Content

E“ E ;'E Set Section &y E“ Content Delta Activate DataSources  Version Comparison  Display Log

OFI_ACDOCA 10 Unified Journal Entry

OFI ACDOCA 20 Unified Journal Entry (with Currency type)

OFI GL 1 General ledger: Transaction figures

OFI_GL_10 General Ledger: Leading Ledger Balances

OFI_GL_11 General Ledger: Balances of Leading Ledger via Line Items
OFI_GL_12 General Ledger: Balances of Leading Ledger via Delta Queue
OFI GL 14 =g General Ledger (New): Line Ttems Leading Ledger

Figure 4.5 Table ACDOCA and Finance DataSources

Unlike logistics DataSources, there is no need for a setup table to do a historical data
load here. Finance extractors use timestamps for fetching new and changed records in
delta extraction. You'll learn more about this logic in Chapter 5.

4.2.3 HR Extractors

You may need to extract data from HR or SAP ERP Human Capital Management-based
applications for SAP BW reporting, and SAP has delivered DataSources for these scenar-
ios. Note that SAP SuccessFactors is also used for many HR-based activities, and SAP
BW/4HANA can also extract from that application. An example of the personnel
administration application is shown in Figure 4.6.

—:_P_'I_: PA-PA Personnel Administration
—@E PA-PA-IO Personnel Administration Master Data

OHR_PA 0 2 Employee
OHR PA 1 Personnel Actions
OHR:PA:4 Employee Headcount
OHR_PA 5 Actions
OHR PA 6 Reminder of dates with Direct Access
OHR:PA:S EDE:, Salary Overview
OPAY FREQ TEXT Eﬁ Pay Frequency

Figure 4.6 HR Personnel Administration DataSources
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You can also see the DataSources for payroll and time management in Figure 4.7. When you want to create a generic DataSource in SAP S/4AHANA, you can use Transac-
tion RSO2. It will have various options to create the DataSource, as shown in Figure 4.8.
_P_'I_; PT Time Management
[ & Bl e MEmagEueme MEoeer DaEa Create DataSource for Trans. Data: ZS4DATASOURCE
OHR_PT 1 B Times from personal work schedule
OHR_PT_2 =@ Actual personnel times Generic Delta
OHR_PT 3 B Quota movements

DataSource ZS4DATASOURCE \ Extraction from View |
Figure 4.7 HR Time Management DataSources Applic. Component : :q | Extraction from Query |
Data Reconciliation [] ‘ Extraction by FM ‘

Object Status New

o . . Texts
SAP HANA-Optimized Business Content o

Short description [~

When you install the latest SAP BusinessObjects Bl content add-on, you'll get SAP Medium description ]

HANA-optimized business content objects. There are many in-memory objects, like Long description &

aDSOs and SAP HANA composite providers. These objects support new data models
that follow recommendations based on Layered Scalable Architecture++ (LSA++).

Extraction from DB View
View/Table
ExtractStruct.

Extraction frm SAP Query
DataSource Enhancement _—
In any SAP-delivered extractor, there is an option to enhance the standard extractor. If
you have a business requirement that can be achieved by enhancing a standard

extractor, like adding a few fields, that’s possible with DataSource enhancement. You

Extraction by Function Module
Function Module

Extract.Struct.
need to enhance the DataSource fields and, if required, write the enhancement logic to
extract the data for the enhanced fields. If the business requirement is so complex that Figure 4.8 Generic DataSource Creation: Transaction RSO2
an enhancement won'’t be enough, then the only option is to create a custom Data-
Source based on the business requirement by creating your own extractor, as we’ll dis- Transaction RSO2 will work only in the SAP S/4HANA or SAP ERP source system. In SAP
cuss in the next section. BW/4HANA, you can only display the DataSource; the Create option will be disabled, as

shown in Figure 4.9.

. Maintain Generic DataSources
4.3 Generic Extractors —
i
When the SAP-delivered business content-based extractors can’t meet your business
requirements, then you can create generic extractors or user-developed extractors. The DataSource
end-to-end process of creating an extractor and enabling the delta process should be ~ ) " a
o . ] . =) Transaction data L J
done by the extractor developer who is implementing the solution. SAP has provided Py
multiple methods to create custom DataSources, including the following: DTexts
® Generic DataSource based on views [# Change | & Display
® Generic DataSource based on InfoSets

® Generic DataSource based on function modules Figure 4.9 Transaction RSO2: SAP BW/4HANA

. .
SAP BW BAdI providers Because Transaction RSO2 is not available in SAP BW/4HANA, the alternate option is to

create the generic DataSource within the SAP BW/4HANA system, using the following
® Custom SAP HANA calculation views options:

B Custom CDS views
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® ABAP CDS views (using custom logic)
ABAP CDS views help you create complex and semantically rich data models. Using
CDS views, you can create views based on table fields according to application-spe-
cific needs for your business. These CDS views are a kind of virtual data model that
allows direct access to the tables.

®m SAP HANA calculation views (custom calculations)
An SAP HANA calculation view is a type of information view that you can use to
define more advanced slices of data available in the SAP HANA database. You can
create joins and projections on tables that reside in the database.

= BAdI InfoProvider as an ODP SAP BW provider
A BAdI InfoProvider is an InfoProvider that you can enhance by means of ABAP
implementation. It’s created using the RSO _BADI PROVIDER BAdI.

4.4 Installing SAP BusinessObjects Business Intelligence Content

When you need to use SAP-delivered business content objects or dataflows in SAP
BW/4HANA, you need to install the SAP BusinessObjects BI content. Execute Transac-
tion RSA], and you can find the Bl Content button, as shown in Figure 4.10.

]

‘ Administration

+ (B2 Process Chains

+ [T Source Systems

+ 71 Monitors

+ &5 Analysis Authorizations

o EEE Metadata Search/Documents
o T‘q’, Remodeling

+ % Analysis of BI Objects

+ [T Housekeeping tasks

+ [T Current Settings

‘ Transport Connection ‘

‘ Documents ‘

I\ BI Content \I

‘ Translation ‘

‘ Metadata Repository ‘

Figure 4.10 Bl Content Option

Once you choose Bl Content, you will have the option to install required objects, as
shown in Figure 4.11:

© Choose Object Types.

© Choose the object type that you need to install and click Choose Objects. The system
will show a popup with a list of available objects based on the type.
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© Select the SAP BusinessObjects BI content object that you want to install (you can
use the Search icon to find an object).

O Choose Transfer Selections, which will collect all the related objects upward and
downward for installation. For example, if you choose an aDSO, then the downwards
objects in the dataflow for the aDSO are InfoObjects, DataSources, and transforma-
tions. The upwards objects are SAP HANA composite providers and the associated
queries. All these objects will be collected for the installation.

Data Warehousing Workbench: BI Content [ Data Warehousing Workbench: BI Content
“sCollected  43) [F 7 Tipelete /T jucTo eeex | [ [E]F ][] [PL] (B 6| (= .5 0] €]
— | 1D Object Name Long Description
[ Administration | [l = /IMO/CMFICA12 CM FI-CA: Work Items (OFC_WLI) 20.160.802.121.4 =
‘W‘ All Objects According to Type Techn| = /IMO/CMFICA13 CM FI-CA: Promise to Pay Header(OFC_PP) 20.160.713.143.55
——— AREA | =1 /IMO/CMFICA14 CM FI-CA: Due Amount for Payment Date (... 20.160.607.152.92
‘ Documents ‘ APCO | =1 /IMO/CMFICALS CM FI-CA: Disconnect/Reconnect (OFC_WLIA) 20.160.713.113.31
[ erconent | ACGR | =1 /IMO/CMFICA16 CM FI-CA: Partner Independent Contract Acc... 20.160.606.142.51
— QUIW | /IMO/CMFICAL7 CM FI-CA: Partner-Specific Contract Account... 20.160.606.142.5%
- » 2 Query Elements ELEM | =  /IMO/CMFIGLO4 CM FI-GL: Line Items (OFL_GL_4) 20.150.325.105.23
* @ InfoProviders by Infc | , &%, CompositeProvider HCPR | &1 /IMO/CMFIGLOG CM FI-GL: Balances (OFI_GL_6) 20.150.325.125.11
+ /M InfoObjects by InfoA | » [IT] open ODS View FBPA | =1 /IMO/CMFIGL12 CM FI-GL: New GL Balances (OFI_GL_12) 20.150.325.130.61
« @) InfoSources by InfoA | » B SAP HANA Analysis Process Haap | = (E))/IMO/CMFIGL14 'CM FI-GL: New GL Line Items (OFI_GL_14) 20.150.408.135.12
+ @ Roles ~ {5 DataStore Object (advanced) ADSO | = /IMO/CMMDGOL MDG: Key Mapping (OMDG_KEY_MAPPING) 20.191.015.081.5¢
0 2 Object Types Select Objects = /IMO/CMMMIMOL CM MM-IM: Material Movements - Deltas (2L... 20.150.617.151.5¢
- [E) Objects n BW Patch ¢ | * L1 InfoObject 108) | /IMO/CMMMIMO2 CM MM-IM: Revaluations - Deltas (2LIS_03._... 20.150.617.151.82
5 + [ Transformation TREN | = /IMO/CMMMIMH1 CM MM-IM: HISTORICAL Material Movement... 20.150.617.151.52
* ==& Transport Request b &3 InfoSource TRCS | =1 /IMO/CMMMIMH2 CM MM-IM: HISTORICAL Revaluations (2LIS... 20.150.617.151.81
* & Packages » ¥ DataSource RSDS | =) /IMO/CMMMIVO1 CM MM-1V: Invoice Verification (2LIS_06_IN... 20.170.825.105.98
4 Source System Lsys | &= /IMO/CMNAE10 CM CO-OM NAE: Activity Elements Actual co... 20.170.915.092.7%
# Open Hub Destination DEST | =1 /IMO/CMNAE20 CM CO-OM NAE: Activity Element: Costs (PL... 20.170.915.092.8¢
» £0§ Data Flow Object = /IMO/CMNAE30 CM CO-OM NAE: Commitment Line Items (0... 20.171.004.082.13
+ (7 Data Transfer Process = /IMO/CMNTW10 CM CO-OM NTW: Actual Line Items (0CO_O... 20.170.915.092.81
» & Process Chain /IMO/CMNTW20 CM CO-OM NTW: Cost Totals Plan (0CO_O... 20.170.915.092.82
+ [ Semantic Group /IMO/CMNTW30 CM CO-OM NTW: Commitment Line Items (... 20.170.918.085.13
i «» | ¥ EProcesses /IMO/CMNWA10 CM CO-OM NWA: Netw. Activity Actual Cost... 20.170.915.092.8¢
[ Tonswton ] |' [1Planning /IMO/CMNWA20 CM CO-OM NWA Network Activity: Costs (D... 20.170.915.092.8¢
+ Al Ranort-Renort Tnterface /IMO/CMNWA30 CM CO-OM NWA: Commitment Line Items (... 20.170.915.092.8¢
| Metadata Repository | v l=  mAevaoaa M FAZAM QDA Achial Lina Teame (0FA A an 121 nnc 2nn ce

0‘?7 Transfer Selections |3 Cancel | [

Figure 4.11 Object Types in SAP BusinessObjects Bl Contents

When installing, you will have option to group objects as shown in Figure 4.12, with the
following options:

® Only Necessary Objects will collect the important objects for the required SAP BW
object that needs to be installed.

® Data Flow Before will collect all the objects that connect to the current object; for
example, for an aDSO, you'll get the InfoObject, transformations, and so on.

® Data Flow Afterwards will collect all objects above the current installation object. For
example, the aDSO will get all objects that have queries and other reporting ele-
ments.

® Data Flow Before and After will collect all data flow-based objects like InfoObjects,
transformations, aDSOs, queries, and so on.

Once you've decided on a grouping option, you can install the object with the Install
option, as shown in Figure 4.13.
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Remote Logon ~ Connection Test  Unicode Test Fast Serialization Test 5
RFC Destination CB4CLNT100 |
Connection Type E‘ ABAP Connection lD@cription
“Description
Description 1 CB4 Client 100
Description 2
Description 3
ponmrson | e s oy | | sy opers
Logon Procedure
Language EN
Client 100
User BWREMOTE [ Current User
PW Status saved |

Figure 4.12 Grouping

(- |4i#Grounina .|[# matall .|collection Mode ./|Displav Hlm
Collected Objects L Simulate Installation o] e
Install

Install in Background

Installation and Transport

Figure 4.13 Install SAP BusinessObjects Bl Content Object

4.5 Summary

In this chapter, you learned the basics of SAP extractors. We looked at the different
types of extractors across different functional areas. We walked you through the stan-
dard-delivered extractors in the LO cockpit and explained how the application num-
bers are used in logistics extractors. We also walked through the different categories of
extractors in finance applications. Finally, we looked at the extractors used in HR appli-
cations. You also learned about generic extractors and the steps to install the Bl content
objects in an SAP BW/4HANA system. These basics will be used as the foundation for
data staging from the next chapter on.

In the next chapter, we’ll focus on extracting data from SAP logistics applications to
SAP BW/4HANA. This will be one of the most important chapters in the book. We’'ll
detail the steps thoroughly so that the data staging can be understood from end to end.
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with over 15 years of extensive experience working with SAP
BW/4HANA, SAP HANA, and SAP S/4HANA. Renjith currently
serves as an SAP BW/4HANA services architect at SAP America,
Inc., within the esteemed SAP Cloud Success Services Center
of Expertise (SAP CoE). There, he specializes in extracting data
from SAP S/4HANA for business intelligence analytical report-
ing. His expertise encompasses critical components such as SAP
S/4HANA-based extraction and data staging, native SAP
BW/4HANA data modeling, mixed SAP BW/4HANA modeling,

P —y : : : native SAP S/4HANA modeling, and SAP BW/4HANA greenfield implementations and
T l 3‘“ ;I ‘ 7 i | | | remote conversions.

il | m | 4l | \‘l. ﬂmn | ] C : Throughout his tenure at SAP America, Renjith has excelled as an SAP BW/4HANA archi-

L =w s I ) vo- wneey S MR- tect and services consultant, collaborating with renowned Fortune 100 companies across

North America. With a primary focus on SAP BW/4HANA data modeling utilizing mixed

Operational Data Provisioning modeling techniques and data staging from SAP S/4HANA, Renjith has been pivotal in

with SAP BW/4HANA multiple SAP Business Warehouse (SAP BW) on SAP HANA migration projects and com-

plex SAP BW/4HANA conversions across North America. Notably, he played a crucial role
in overseeing the world’s first and largest SAP BW migration powered by SAP HANA for
a prominent retail company in North America. His expertise extends to native SAP HANA
modeling and SAP BW/4HANA data staging implementations, as well as native and mixed
SAP BW/4HANA modeling projects. Renjith has successfully led and played a crucial role

Model data and create an ODP source system

Use ODP to extract SAP S/4HANA finance data, logistics
data, and more

Connect to data sources such as SAP HANA calculation L erous Iarg modeing projecs ke implementation yled and pla projects i ol
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views, CDS views, and other SAP BW systems

multiple industry sectors, delivering valuable insights and solutions for organizational an-
alytical strategy positioning.

Renjith Kumar Palaniswamy e E}Tﬁjﬂgerk Prior to joining SAP America, Inc., Renjith made significant contributions to SAP BW prod-

uct support, serving as the global topic contact for the business content and extractors
(BCT) component at SAP Labs India. His notable achievements include moderating the BCT
space in SAP Community, authoring various SAP Notes, and publishing articles in interna-
tional journals related to data warehousing. Renjith’s expertise has guided and facilitated
SAP BW-based initiatives for major companies worldwide, spanning across the Americas

Operational Data Provisioning with and Asia Pacific.
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