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Abstract

Generative Atrtificial Intelligence or GenAl is all over the news
and gaining worldwide popularity.It falls under the broad category of
machine learning. Generative Al enables quick generation of new
content such as text, images, animation, sound, 3D models based on
input prompts.

Keywords: SAP is integrating Generative Al with extensive industry-specific
data and deep process knowledge to create innovative Al capabilities

SAP; . ) for the SAP applications.For example, creating compelling job
geni‘rﬁtlve Al descriptions and interview questions, developing an Al copilot called
A?t?ficfal Intelligence: “Joule” to complete tasks using natural language processing,
Al g ’ expediting freight verification and documentation, generating ready-

to-use process models and KPI recommendations, etc.This paper
focuses on using Generative Al in SAP Business Technology
Platform (SAP BTP) to process business documents in applications
such as expediting freight verification, automatically processing
payables, invoices, or payment notes while making sure that invoices
and payables match.
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1. Introduction

Extraction of data from business documents used to be a time-consuming and error-prone manual process.
Manual data extraction could be either manual data entry or copying from source documents and pasting into
the desired document. Both these methods are labor-intensive, high cost, limit scalability, and subject to
human errors. Given the volume of business documents that businesses need to deal with today, it is
important to embrace automation. Different automation technologies available today use Artificial
Intelligence (Al) and Machine Learning (ML)to provide effective tools for document data extraction. One
such technology is the Document Processing and Information Extraction using SAP BTP.

SAP offers Al foundation on Business Technology Platform (BTP) that has access to a variety of
Foundation Models offered by renowned vendors such as — AWS, Microsoft, Google Cloud, IBM, etc.
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SAP BTP Al Foundation is a starting point for SAP developers to build and extend applications
leveraging the vast Al offerings.

Al Foundation

Complete services for Al developers on SAP BTP

Al Foundation
on Business Technology Platform

Al Services

Document Processing Recommendation Machine Translation

Generative Al Management Al Workload Management

Business Data & Context
Vector Engine
Data Management

Lifecycle Management

.

The Al Foundation includes everything needed from embedding business-ready Al into SAP applications
as extensions, like ready-to-use Al services. It has access to the business data and, most importantly, it has
access to the foundation models, which are either SAP built, or partner built. It is designed to have security
and governance in mind. Besides the possibilities of using different foundation models being hosted, it is
possible to leverage grounding capabilities via the vector engine and the data management piece, to ensure
that the enterprise data gives a proper context to your LLM so that hallucinations are mitigated.
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1.1 Generative Al Hub in SAP Al Core

SAP Applications

T T T
‘ SAP Business Technology Platform
Development Tooling SAP Generative Hub in SAP Al Core SAP Hosted Foundation Models in SAP Al Core

Generative Al Hub in Orchestration Access SAP Built Foundation Model
SAP Al Launchpad

Third Party Language Open Source Models

Hose

[

Remote Foundation Models
Cloud ERP Data CRM Data Spend Data HXM Data !

HANA Cloud / Datasphere

Generative Al Hub Architecture Overview

The generative Al hub incorporates generative Al into your Al activities in SAP Al Core and SAP Al

Launchpad. Generative Al hub consist of the following main components-

1) Development Tooling — Purpose-build tools and services for the development phase including
playground for experiments and testing, APIs with the SAP applications, and libraries and
SDKs.

2) Access to Foundation Models — Instant access to the top-rated foundation models from multiple
providers.SAP managed legal and commercial framework allows direct and instant access to any
foundation model of our choice; we can also switch the foundation model in future to upgrade to
the best suited technology.

3) Trust- Preserving security and privacy of the business data.Applications are typically native and
embedded with SAP security.

4) Control-The HANA Cloud Vector Store Capabilities provide grounding capabilities to
minimize hallucinations to model responses.

1.2 Document Information Extraction — Features, Compliance and Security

Document Information Extraction is an SAP BTP service that is used to extract information from
business documents. It can process large volumes of business documents that have content in headers
and line items, such as tables. The Large Language Models support more than 40 languages. The
information, either structured or semi-structured can be extracted using pretrained machine learning
models.

The following features are available for Document Information Extraction-
1) Automate information extraction — Automate the extraction of relevant information from

business documents. The Document API takes document files as input and returns header fields
and line items as structured data.

2) Automate data enrichment - Match a business document to enrichment data records based on
the information extracted from the document. The Enrichment Data API takes document files as
input and returns the ID of the matching enrichment data records.

3) Benefit from multitenancy support - Use this service in tenant-aware (multitenant)
applications. Run them on a shared compute unit that can be used by multiple consumers
(tenants).

Document Information Extraction ensures cloud security at multiple levels-
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1

2)

For the complete list of compliance and security standards that the Document Information
Extraction service is compliant with, see SAP Business Technology Platform ISO Certificates -
Compliance Document Finder | SAP Trust Center.

For the complete list of Service Organizational Control (SOC) audit reports available for the
Document Information Extraction service, see SAP Business Technology Platform SOC
Reports - Compliance Document Finder | SAP Trust Center.

2. Research Method

For the Document Information Extraction,we can use APls or the Document Information Extraction Ul to
consume the service. In this example we will use the Ul. An Enterprise Account with SAP with the
entitlement “Document Information Extraction” with Service Plan “Premium Edition” or a BTP Trial
Account is needed.

Steps to set up the trial account are as follows-

Create an Enterprise Account on SAP BTP- SAP BTP cockpit.

= [T sAPBTP Cockpit Bn © @ @

& Account Explorer
[& Resource Providers
[ Boosters

[ System Landscape
[ Entitlements

B Security

2 Usage

B Legal Information

@ Trisl Home | @ 3cles2o0t L]

Global Account: 3c1c8299trial - Account Explorer CEIED s GlohatAccouns - Dot T Accourt

Q

Subaccounts

) trial

Select booster Set up account for Document Information Extraction to automatically assign entitlements,
update your subaccount (or create a new one), create a service instance, subscribe to and access the
Document Information Extraction Ul. On the navigation side bar, click Boosters. Search for Document
Information Extraction and click the tile to access the booster.
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(5 Rescurce Providers
Follow our interactve guided boasters and featu
Search Q A ~
[P System Landscape
Extension Sulte - Development Efficiency (6)
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9w S X & @ 4
i Usage Prepare an Account for ABAP Set up an Account for SAP Set up account for Business Set up account for Data
Trial Automation Pilot Entity Recognition Attribute Recommendation
Create instance and service key. Automated setup for SAP Automation Pilot in Get senvice key. Get access to the Data Atribute
your account. Recommendation APIs
Start Start
Start Start
Set up account for Document Get Started with SAP Build
Infarmation Extraction Apps - Detailed Account
Gat sarvice key and go to application. etup
Subscribe to SAP Build Apps
Start
Start
(@) Help and Suppart
= [T SAPBTP Cockpit Jonourusersuvey! £ g3 € B @ C©
@ Trial Home | @ ~ | @ Set up account for Extraction v
(B Booster -
Set up account for Document Information Extraction
Get service key and go to application
Overview Compenents. Additional Resources
This booster helps you set up Document Information Extraction in the SAP BTP cockpit.
Step by step, this booster updates your @ service instance and the associated service key for Document
Information Extraction. With mrs booster you can also subscribe to and access the Document Information Extraction UL,
After completing the booster, you will be able to g 10 extract i from documents by getting an OAuth access token for
DouumentInfotmation Extrachion o consuming the Document Inormetion Extraction U1
Extract Enrich Post
Enrich Post the information into your
from documents with your business data systems and processes
.
® Help and Support
@ Usetul Links
m

After the booster is executed, use Go to Application to navigate to the Document Information Extraction
application-
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Documents (0)

2 @|B

Document Name

Defauit (defaulf) Change Cllent  Chetna Khaparde ¥ @) 63

In the left navigation pane, click Schema Configuration.

= w Document Information Extraction

Documents (0)

a
N

(O Document Name

it v
Upload Date  Status.
o dat
Default (default) Change Client v ® 0
Search documents by name Q. + It v

Upload Date  Status

No data

To create your own schema, click Create. A dialog opens-

w Document Information Extraction

@ Schemas (4)

@ 0 You cannot delete SAP schemas.
) schema Name Document Type
[:] SAP_purchaseOrder_schema Purchase Order
() SAP_paymentAdvice_schema Payment Advice
[:] SAP_invoice_schema Invoice
[:] SAP_OCROnly_schema Custom

Default (default) Change Client v ® 0
x

Search Q It v

Description SAP Status

Schema

Schema configuration for document type :purchaseOrder YES ACTIVE ® >
Schema configuration for document type :paymentAdvice YES ACTIVE ® >
Schema configuration for document type :invoice YES ACTIVE @ >
OCR Schema configuration for document type :custom YES ACTIVE @ >

In the dialog, enter a name for your custom schema — for example, delivery _note_schema. Note that the name
can’t include blanks. Next, select Custom as your Document Type and Document as the OCR Engine
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Type.Click Create to create the schema.

Create New Schema
Name:* I delivery_note_schema I
Description:
Document Type: * I Custom A 'I
OCR Engine Type:* I Document v 'I
—
Create Cancel
- #~
Your schema now appears in the list. Access the schema by clicking on it.
= EE? Document Information Extraction Default (default) Change Client cheina khaparde v (3 €3
Schemas (5]
@ (5)
g @ You cant delete SAP schemas. x
@
search Q it v
() SchemaName Document Type Description SAP Schema Status
) delivery_note_schema Custom NO B
) SAP_purchaseOrder_schema Purchase QOrder Schema configy nt type ;purchaseOrder YES B
() SAP_paymentAdvice_schema Advice Schema c YES B
) SAP_invoice_schema Schema c YES B
) SAP_OCROnly_schema Custom OCR Schema configuration for document type :custom YES ACTIVE B
Click on “Add” to add fields for extraction-
= E’- ',' Document infrmation Extractio Default (defaclt) Change Cllent  chetna khaparde v (@)
a Schemas (5) delivery_note_schema @ Edt Copy Delete §3 X
2] O .
T ¥ou can't delote SAP schemas. x o
® pa ey 16,3028 DRAFT
ol croove | nv ~R
Bchems Hams Status Header Fields Line tem Fields
e » Hearder Fields [
nant Type: Custom Fiale Nama Deseription Data Type Aetin
© delveryNateNumber string V|
SAP_purchase .
Order_schema o
) Line Item Fields [ oo |
* Field Name Description Data Type Action
SAP_payment
Advice_schem ACTIVE » No data
VE
chema
SAP_OCROnly " R
schema
@

You must enter a field name and data type for each custom field. The available data types
are string, number, date, discount, currency, and country/region. Default extractors aren’t available for
custom documents. You can also optionally add a field label (user-friendly name) and a description.A
description is an optional entry. It can be useful if you want to include an explanation or some additional
context for a field.You can also use a description for other purposes, such as categorizing fields. For
example, in the description of the field limitedContract in work contracts, you could specify yes, if the
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contract is limited and no if the contract is not. Or you could specify that the line-item field skill Type in a
résumé can be technical or language.
See Step 5 for examples of schemas that use the description field.

As your first header field, add the number of the delivery note.
1. Enter the name for your field — for example, deliveryNoteNumber.
2. Select string as the Data Type.
3. Use auto as the Setup Type and click Add.

Note that when you use the setup type auto without a default extractor, LLMs are used to extract the
information from the document. The setup type manual supports extraction using a template.

Add Data Field

Field Name:* = deliveryNoteNumber

Field Label:
Description:

Data Type:*  string v
Setup Type:*  auto v

Cancel
D p

The field now appears in your list of header fields, where you can see all the information that you’ve just
entered. You can edit or delete the field by clicking the respective icons on the right.

= E:J-" Document inf aract faull (dofault) Change Client  chetna khaparde
Schemas (5) delivery_note_schema Edil Copy Del e
_note_: EE e copr Dol {7 x
@
2 L]
— o o P x
® Custor
May 16, 2024  DRAF
o 3 n v e
Stan Header Fields Line ltem Fields
Header Fields [ ca ]
Field Name Description Data Type Action
deliveryNoteNumber string 7 @
SAP_purch; P
Order_schema o
cument Type: Purchass Order Line Item Fields [ 2cd ]
- 2 Field Name Description Data Type Action
SAP_payment
Advie ham
’ Pay
SAP_inveice
hema
v
SAP_OCROnly
schema
@

Click Add again to open the Add Data Field dialog.
1. Enter the name for your second header field — for example, purchaseOrderNumber.
2. Select string as the Data Type.
3. Use auto as the Setup Type and click Add.
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Add Data Field

Field Name: * I purchaseOrderNumber I
Field Label:
Description:

Data Type: * I string ~ I
Setup Type: * I auto e I

Cancel
= p

Now, go ahead and add the remaining header fields and line-item fields shown in the table and image below.
Pay attention to the different data types and notice that the last three fields are line-item fields (not header
fields). Feel free to extend or reduce the list of fields.

Field Type Field Name Data Type Setup Type
header field deliveryNoteNumber string auto
header field purchaseOrderNumber string auto
header field deliveryDate date auto
line item field materialNumber string auto
line item field quantity number auto
line item field unitOfMeasure string auto
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2|8 B

3.

Default (dafault) Changa Client  chetna khaparde v @ €3

delivery_note_schema

Schemas (5)

@ Youcan't delete SAP schemas.

Header Fields  Line ltam Fialds

Schema Name Status
. delivery_note N )
D DRAF Header Fields
schema
Document Type: Custo Field Mama Dascription Data Type
No
deliveryMoteNumber
SAP_purchase
ACTIVE
Order_schema . nbes g
Document Type: Purchase Grder
date
SAP ma: YES
>
SAP_payment
Advice_schem ACTIVE Line Item Fields
a
Field Name Description Data Type
erialNumbe g
O ACTIVE mber
ring
~— SAP_OCROn
U - v ACTIVE
schema

Results and Analysis (10pt)

Copy Delete 2

x

Action
7 @
s o
7 @

Action
7 @
/7 @
s o

Access Document from the navigation on the left, then click “+’ to upload the delivery note document.

Defauit (default) Change Client

= E" Document Information Extraction
D ts (0
E ocuments (0)
® s
@

Select Document Type — ‘Custom’ and created schema; click on upload.

Documents (0) © seiectvocument Seloct Header Fislds

o @B

Q + v 1. Select Document

[ Document Name Upload Date  Status.

ument type and the docu
DF, JPG, PNG. TIFF files =

No data

Documents (0)

Click on Step 2.

Default (defa

a |+

Upload Date  Status

ilt) Change Client

chetna ki

uparde v @ 63

chetna khaparde v @ €

3 Select Line tem Columns

& can have a maximum size of 50 MB and 100

folder

® file
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Documents (0)

Search documents by name

w Document Information Extraction

al +

2 @B

@]

%

Document Name

No data

Status

v

Default (default) Change Client

KA
@ ‘ew

o Select Document 2  Select Header Fields 3 Select Line item Columns

1. Select Document

@ Select the document type and the documents you want to upload for extraction. You can upload up to 50
files. Each file can have a maximum size of 50 MB and 100 pages. Only PDF, JPG, PNG, TIFF files are

supported.
Document Type: * [Custom v |

Schema: Pel}veyyﬁnoleﬁschema v ]

Template: Choose a template v
Documents (1) @ file () folder
@ delivery_note.jpg

File Size: 1.03 MB ’ .
Pending % &£ X
Cancel

Click on Step 3 and click Review. It is also possible to click on Edit to make any changes before
confirming.

2 @D

&

Documents (0)

Search documents by name

w Document Information Extraction

a +

(O Document Name

No data

Status

KA

Default (default) Change Client v @ gw

1. Document
Document Type: custom
Schema: delivery_note_schema

Documents (1)

= delivery_note.jpg

O File Size: 1.03 MB ) -
Pending 0%
Edit
2. Header Fields
Selected Header Fields: | daliveryDate Edit
deliveryNoteNumber
purchaseOrderNumber
3. Line Items Columns
Selected Line Item Columns; materialNumber Edit
quantity

unitOfMeasure

The document status changes to Ready or Pending.

KA
= w Document Information Extraction Default (default) Change Client v @ ew
@ Documents (1)
Search documents by name Q + It v
L s
[J Document Name Upload Date Status
delivery_note.jpg
February 6, 2024 READY >
% Custom
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Access the document by clicking on it. Click Extraction Results to see the information extracted from the
delivery note using LLMs and the schema created in the above steps.

Document Information Extraction

SR

delivery_note.jpg

2 @B

ﬂ Document Type: Custom

Template:

Add to Template

~

Create Template

Status:

Upload Date: February 6, 2024  Schema: delivery_note_schema READY @

Delete

Download

Default (default) Change Client

delivery_note.jpg

Extraction Confidence Range:
=

Header Fields (3)

deliveryDate
deliveryNoteNumber

purchaseOrderNumber

Line Items (3)
Label
v LUneitem1
materialNu
quantity
unitOfMeas
v Line item 2
materialNu.

quantity 10

v Line ltem 3

materialNu..

unitOfMeas... EA

Value

Al-Material

unitOfMeas. EA

v o 83

om -

a

2020-09-28

quantity 50

The information is successfully extracted from a delivery note document using the schema configuration
feature from Document Information Extraction and LLMs.

4. Conclusion

Automated document information extraction using SAP BTP works seamlessly to extract the required
information from a pdf, tiff, jpeg, jpg, tif and tiff files. It supports over 20 languages across 27 countries.
Along with information extraction, it provides data enrichment and multitenancy support which allows the
service to run on a shared compute unit that can be used by multiple consumers (tenants). With that said,
Document Information Extraction regularly undergoes audits and reviews of its policies and controls. It
follows SAP’s global data protection and privacy guidelines.

Document Information Extraction has immense potential to streamline and expedite the overall supply
chain, specifically by reducing the processing times of inbound and outbound deliveries, shipment
processing, freight verification, automatically processing payables, invoices, or payment notes while making
sure that invoices and payables match. This is one of the strong use cases of Generative Artificial

Intelligence.
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