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“Synthetic Language” — Library and Method

e “Synthetic Language” is what we create, just like the “Growing English”
* Very dynamic Library of standard elements, accepting new ones immediately
* Focus on Standard Profiles, not a Standard
* Focus on Methods for managing the library, mappings, and profiling



“Synthetic Language” Library and Method

* A library and a method that provide new capabilities:
» Analysis of app interfaces and their conversion into data exchange elements

« Management of library of data exchange elements additions and
updates

« Management of data exchange context for the library terms usage

« Management of mapping specification for data exchange source-target
terms

 Message profiling design for data exchange/integration scenario
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Integration Scenario

* A German organization maintains and requires information about
transportation structures in Europe.

* A Serbian organization is willing to share information about its
transportation structures.

* The information systems of the two organizations need to be
integrated.

* In the future, additional information systems of new organizations will
need to be integrated.
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Creating a Synthetic Language Library

What is Metro?

System from Serbia



Creating a Synthetic Language Library

What is Metro? Mngmt of mapping

. Mngmt of profiling

- Run Time
Execution

System from Serbia
Locati | Term- Meaning Synonyms
on Label (Location)

Serbia Metro A transportation method that goes Integer, KM
underground.




Creating a Synthetic Language Library

What is Metro? Mngmt of mapping

. Mngmt of profiling
- Run Time
Execution

System from Serbia
Locati | Term- Meaning Synonyms
on Label (Location)

. Serbia Metro A transportation method that goes Integer, KM

- underground.

System from US

U0 Metro A transportation method that can go both Real, Mile
underground and on the ground.



Creating a Synthetic Language Library

What is Metro? Mngmt of mapping

. Mngmt of profiling

- Run Time
Execution

System from Serbia
Locati | Term- Meaning Synonyms
on Label (Location)

. Serbia Metro A transportation method that goes Integer, KM
- underground.
System from US U0 Metro A transportation method that can go both Real, Mile
underground and on the ground.
. Germ S-Bahn A transportation method that can go both Integer, KM
& any underground and on the ground.

System from Germany



Creating a Synthetic Language Library
What is Metro? | Mngmt of mapping |

. Mngmt of profiling

- Run Time
Execution

System from Serbia
Locati | Term- Meaning Synonyms
on Label (Location)

‘ Serbia Metro A transportation method that goes Integer, KM U-Bahn
- underground. (German)
System from US U0 Metro A transportation method that can go both Real, Mile
underground and on the ground.
. Germ S-Bahn A transportation method that can go both Integer, KM
& any underground and on the ground.

System from Germany



Creating a Synthetic Language Library |7
[ngmt o context |
What is Metro? Vgt of mapping

. Mngmt of profiling

- Run Time

Execution
System from Serbia

Locati Meaning Synonyms
on ! (Location)
. Serbia etro A transportation method that goes Integer, KM U-Bahn
‘ underground. (German)
System from US U0 etro A transportation method that can go both Real, Mile
underground and on the ground.
. Germ S-Bahn A transportation method that can go both Integer, KM
& any underground and on the ground.
System from Germany Busines



Analysis of
mterraces

Creating a Synthetic Language Library |

Mngmt. of context

Mngmt of mapping

Mngmt of profiling

Run Time
‘ E)‘tlon
‘ Federated -

System A Decentralized System B

speaking Serbian Integration speaking German
Tool
Koliko
m srbija  ET Synthetic Language Library -“ Deutschl
metro Serbia Metro U-Bahn . m Sy
(Germany] I 1000 kM
us Met
=Ho m Serbien
German S-Bahn
Immediate analysis of a Y m ? KM
new interface specification Immediate update of the Library with m ? KM

new standardized components... in a
semantically meaningful way




Usage of Synthetic Language

Mteriaces
Mngmt. of

vr

Mngmt. of context

Mngmt of mapping

Mngmt of profiling

Run Time
Execution

‘ Federated
System A Decentra!lzed System B
. : Integration :
speaking Serbian speaking German
_ Tool .
Koliko Wie
Serbi : ing L Deutsch.
m eroid J€ Serbia German ang
Metro QY dug ist 300 KM
Germ. Metro .
metro die 1000 KM
<spec> U-Bahn
S-Bahn Serbia
Standardized mapping 5
.l : : : ? KM
specification, indexed on the Synthetic Language Library

Business Context

? KM




Usage of Synthetic Language

System C
speaking English
How
EESl VD ong
metro

Precise and reusable integration
specification, enabling repeatable
integration outcomes, given the
Business Context

Federated
Decentralized
Integration
Tool

Loc German

Metro

Syn U-Bahn
Synthetic Language Library

in

Wie

Lang
ist
die

Analysis of

Mteriaces
Mngmt. of

vr

Mngmt. of context

Mngmt of mapping

Mngmt of profiling

Run Time
Execution

System B
speaking German

Deutsch.
300 KM
1000 KM

MD, US
? KM
? KM







Core Component (Technical) Specification
(CCTS)! on a Slide

e Core Components (CCs)

 Library building blocks
* Conceptual Components (Business Context-independent)

* Business Information Entities (BIEs)
* Library usage specification (profiles)
e BIE = CC (Library building blocks) + BC (Business Context) + formatting constraints
* Business Component

* Business Context
e Definition and codification of the use case(s) in which BIE is valid

* Enables increase of reusability and automation by providing a mechanism to apply
BIEs and mapping specs (i.e., translations) for other systems that have the same or

similar business context

11SO 15000-5:2014-based and extended



Business Context encodes integration scenario

e Describes System operating environment

* Defined using different aspects (i.e., categories):
e Application (e.g., ERP that a system is using)
* Geo-political location
* Business process activity

* Example: System A is using SAP for PL management, it is located in
Germany
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* Geo-political location
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PL interface spec
examples for demo

Product Price  with tax
Ameda Adapter Cap $1.00 $1.09
Ameda Comfortgel Hydrogel Pads (1 pair) $13.99 $15.18
Ameda Comfortgel Hydrogel Pads (2 pair) $27.95 $30.33
Ameda Diaphragm $2.10 $2.28
Ameda Flanges $8.30 $9.01
Ameda Locking Disc $0.25 $0.27
Ameda Piston Seal $4.00 $4.34
Ameda Piston Unit $4.00 $4.34
Ameda Silicone Tubing $4.40 $4.77
Ameda Tubing adapter $1.25 $1.36
Ameda White Valve $2.10 $2.28
Dual Hygienikit $52.00 $56.42
Dual Hygienikit Disposable $26.00 $27.13
My Brest Friend Deluxe Pillow $49.00 $53.17

| My Brest Friend Pillow $39.00 $42.32
Simple Wishes Hands Free Breast Bump Bra (XS-XXL) $35.00 $37.98
Gabrialla Maternity Support Belt (Medium Support) $31.00 $33.64
Gabrialla Maternity Support Belt (Strong Support) Large $34.00 $36.89
Lansinoh Baby Wipes pkg. 80 $12.95 $14.05
Easy Expression Bustier or Halter (sizes S to XL) $33.00 $35.81
All Halo SleepSack Swaddles (cotton or fleece) $19.00 $20.62

9/16/2011

VAwhrc\gex\WHRC Product Price List

z

"id": "Pricelist",
“title": "Pricelist”,
“type": "object”,

‘properties”: { Mngmt. o

“PriceLlist": {

r

“id": "PriceList”,

"type": "object”, Mngmt. of context

"description”: "List of products’ prices”,

“properties™ { Mngmt of mapping
“ltemLine": { —
"id": "ltem”, Mngmt of profiling

“type": "array”,

"minltems": 1,

"maxltems™: 20,

"description”: "PL item lines",
“items": {

"id": "itemLing",

“type": "object”,
"description”: "PL item lines",

“properties”: {
“product”: {
“id": "product”,

"type": "string" |

"minltems": 1,

"maxltems": 1,

"maxLength”: 21,
“description”: "Product name "

}

“price”: {
“id": "price”,
"minltems™: 1,
"maxltems”: 1,
“type": "integer”,
“description”: "Price of a product without tax."

L

“priceWVithTax": {

“id": "priceWWithTax",

"minltems": 1,

"maxltems": 1,

“type": "integer”,

“description”: "Price of a product with taxes included.”




PL interface spec
examples for demo

Price List (Luggage & Bags 2) 23-a8r-2016

Demo

WWW: hitp-/Avww.company.com

E-mail: mail@company.com

Phone: 206-954-3619

P.O. Box 34069 #381 Seattle, WA 98124-1069

Hot selling! Women
WEDD15 Fashion Small Shell 56.00
e Lestrer Flaie
WBOD1 ey Lo 12,00 Fashion 2016 Designers
= WEDD1E Women Messenger Bags 7200
and
Females
Sheln Bags Handbags
WEDDZ Women Famous Brands 18.00
Ladies Fashion 2016 new women
2016 New fashion WBDD18 handbag famous brands 8600
wBon2 shoulder bags handbags 17.00 shoulder bag Ladies
women famaus brand FLYING BIRDS! women
Fashion Small Bag WE0D13 leather handbag 5400
. Women Messenger Bags . bags should
iBoo4 Soft PU Leather =00 Bolsa Bolsos Carteras
Handbags WB0020 Mujer Marca Women PU 3400
Famous Brand Lusury Leather Cat
Women Leather 2016 NEW Fashion
WB00S Hendbags Women's %86 \wenoz1 Famous Brand PU s200
Trunk Leather Woven Snoulder
Realer brand women bag AllMaich Fashion Female
WBDDE hallow out ombe 2200 || wBDD22 Package 2015 Winter &1.00
handbag fioml Elegant Women
Mew Arival Women New Fashicn Alligaior
WBODT Fashion Faux Leather 12,00 || we0022 Lady Embossing 00
Satchel Bowknot Crocodile
2016 New Fashion 2016 Women Messenger
weDDg Women FU Leather 2400 || weD024 Hag Hollow Out bolsa 56.00
Handbag High Quality feminina bola
2016 New Lusaury Women
WEDD25 Leather Handbags Rivet 7700
Ladsoul 2018 women Woman
WEDDS handbag pu lesther 56,00 2018 pew Brans Voriey
iple Nylon Women's
Famous Brand Ladies \WEaozs 2o Ll
weoote = BEQESW;,;';" U AL 2018 Vintage Women bag
WBO02T Lady FU Leather Cross 4900
2016 New fashion women Bocy
weaot1 gsfss“;g‘:gshs"d“gi €70 ESUFEIR 2016 Fashion
WEDDZE Fanelled Leather Women 2800
Mew Brand Bags For Handbag Multi
=00z Women Leather Women ZHIE New arival fashion
WE0D23 women messenger bags 2900
INLEELA 201€ Fashion = Shoulderbag o2
WE0D12 ;.:guaim:;n:n Buoet 22,00 2018 N Women Toie
WEDD20 Lwary Brand Bags 7200
Women Shoulder Bag Pl Ll
WEDD14 oy Tt 4400 Designer Sapenting
WB0021 Women's Handbeg 2800
Sheulder Bag Quality

1

“properties”: {
“ltemLine”: {

"id": "ltem”,
“type": "array”,
"minltems": 1,

Mngmt. o

"maxltems”: 20,
"description™: "PL item lines",

Mngmt. of context

“items" |
“id": "itemLing",

Mngmt of mapping

“type": "object”,
"description”: "PL item lines",

Mngmt of profiling

"properties”: {

"sku": {

"id": "SKU",

“typa": "string”,

"minltems”: 1,

"maxltems”: 1,

"maxLength": 21,

“description”: "Stock keeping unit.”

}

“price™: {
“id": "price",
"minltems”: 1,
"maxitems”: 1,

“type": "integer”,

L
“description™: {

"id": "description”,
"minltems": 1,
"maxltems”: 1,
“type": "string”,

2
“category™: {

“id": "category”,

"minltems": 1,

"maxltems": 1,

“type": "string”,

“description”: "Category of a product.”

“description”: "Price of a product without tax.”

“description”: "Description of a product.”




PL interface spec
examples for demo

Product Price List

Last updated [DATE]
*Bulk pncing apphes to quantities of 12 or more units
o Retall Price
‘ Product Number Name ‘ Description ‘ Per Unit

“ltemLine”: {

"id": "ttem”,

"type": "array”,

"minltems": 1,

"maxitems”: 20,

"description”: "PL item lines"”,
“items”: {

"id": "itemLine”,

"type": "object”,
"description”: "PL item lines"”,
"properties”: {
"productMumber”: {

"id": "productMumber”,
"type": "string"”,
"minftems": 1,
"maxltems": 1,
"maxLength": 21,

"name": {

"id": "name",
"type": "string",
"minltems": 1,
"maxltems": 1,
"maxLength": 21,

"description”: "Product name."

}

description": {
"id": "description”,
"minltems": 1,
"maxltems”: 1,
“type": "string",

IR
“retailPricePerUnit": {

"id": "retailPricePerUnit”,
"minltems": 1,
"maxltems”: 1,

"type": "integer”,

Mngmt. of

Mngmt. of context

Mngmt of mapping

Mngmt of profiling

"description”: "Product number identification "

"description”: "Description of a product.”

“description”: "Price of a product with taxes included.”




Re S u ‘tS Analysis of

* Core Components (integral data model) Mngmt. of context

Object_dass_term  Property_term Representation_term  Definition Mn g mt of m app in g

Item cateqory Text, Type Category of a product,

Item description Text. Type Description of a product. Mn gmt of p rofilin g

Item price Mumber. Type Price of a product without tax.

Item priceWithTax Mumber, Type Price of a product with taxes induded.

Item product Text, Type Product name.

Item productiumber  Text. Type Product number identification. Analysis of

Item SKL Text, Type Stock keeping unit.

* Business Information Entities (profiles)

Mngmt of mapping

DEM Definition min_cardinality  max_cardinality BOT_jid Constraint_De Constrain Assigned_BCs .
Item. category Category of a product. 1 1 14 33 Mn gmt of P rofilin )
Ttem. description Description of a product. 1 1 14 33, 55
Ttem. price Price of a product without tax. 1 1 17 1, 33
Ttem. priceWithTax  Price of @ product with taxes ind... 1 1 17 1, 55
Item. product Product name. 1 1 14 1, 55
Item. productMumber  Product number identification, 1 1 14 55
Ttem. SKU Stock keeping unit. 1 1 14 33

1 May be based on interface specification and/or an existing standard specification that uses CCTS




Results

e Core Components (integral data model)

Object_dass_term  Property_term  Representation_term  Definition
Item cateqory Text, Type Category of a product,
Item description Text. Type Description of a product.
Item price Mumber. Type Price of a product without tax.
Item priceWithTax Mumber, Type Price of a product with taxes induded.
Item product Text, Type Product name.
Item productMumber  Text. Type Product number identification.
Item SKL Text, Type Stock keeping unit.

* Business Information Entities (profiles)

Mngmt. of context

Mngmt of mapping

Mngmt of profiling

Mngmt AnaIySiS of
DEM Definition min_cardinality  max_cardinality BOT_jid Constraint_De Constrain Assigned_BCs ||\r/1l}]egr I[r?'tc eOSf
Item. category Category of a product. 1 1 14 33 Mn gmt :
Ttem. description Description of a product. 1 1 14 33, 55 Mngmt_ of context
Ttem. price Price of a product without tax. 1 1 17 1,33
Ttem, priceWWithTax — Price of @ product with taxes ind... 1 1 17 1, 55 _
Ttem, product Product name. 1 1 14 1, 55
Item. productiumber | Product number identification. 1 1 14 55 Mngmt of p rofilin g
Ttem. SKU Stock keeping unit. 1 1 14 33
DEM definition BOT id  Business_Terms_For_BCs  Owerall_BCs
category. ... Category of a product. 14 33
description Description of a product., 14 33, 55
price Price of a product without tax. 17 1,33
gri::eWithTax Price of a product with taxes induded. 17 retailPricePerUnit - 55 1, 55
product Product name. 14 name - 55 1, 55
productiumber  Product number identification. 14 55
KU Stock keeping uniit. 14 33



Integration demo

* Source (business context = 55)
BC 55 =SAP, Price List Management, Germany

Product Price List

Last updated [DATE]
*Bulk pncing apphes to quantities of 12 or more units
; Retall Price
‘ Product Number Name ’ Description Per Unit

* Target (business context = 1)

BC 1 =Oracle, Price List Management, Serbia

Analysis of

mteriaces
Mngmt. of

Mngmt. of context

Mngmt of mapping

Mngmt of profiling

Product Price  with tax
Ameda Adapter Cap $1.00 $1.09
Ameda Comfortgel Hydrogel Pads (1 pair) $13.99 $15.18
Ameda Comfortgel Hydrogel Pads (2 pair) $27.95 $30.33
Ameda Diaphragm $2.10 $2.28
Ameda Flanges $8.30 $9.01
Ameda Locking Disc $0.25 $0.27
Ameda Piston Seal $4.00 $4.34
Ameda Piston Unit $4.00 $4.34
Ameda Silicone Tubing $4.40 $4.77
Ameda Tubing adapter $1.25 $1.36
Ameda White Valve $2.10 $2.28
Dual Hygienikit $52.00 $56.42
Dual Hygienikit Disposable $25.00 $27.13
My Brest Friend Deluxe Pillow $49.00 $53.17
My Brest Friend Pillow $39.00 $42.32
Simple Wishes Hands Free Breast Bump Bra (XS-XXL) $35.00 $37.98
Gabrialla Maternity Support Belt (Medium Support) $31.00 $33.64
Gabrialla Maternity Support Belt (Strong Support) Large $34.00 $36.89
Lansinoh Baby Wipes pkg. 80 $12.95 $14.05
Easy Expression Bustier or Halter (sizes S to XL) $33.00 $35.81
All Halo SleepSack Swaddles (cotton or fleece) $19.00 $20.62

9/16/2011

VAwhrc\gex\WHRC Product Price List

xecution



Integration demo

POST - hrtp:/flocalhost:8080/profiling/dataExchange ‘ “

Params Authorization Headers (11) Body » Pre-request Script Tests Settings Cookies
none form-data w-www-form-urlencoded @ raw binary GraphQL JSOM -~ Beautify
Analysis of
1§ ) . L ITTEeTTaces
2 sourceBusinessContext”: { Mngmt of
3 'business=ContextId”: "55"
4 i Mngmt. of context
5 "targetBusinessContext™: T
6 'busi sContextId”: "1" .
; ] EinessmanTe Mngmt of mapping i
g "jsonDocumentlocation”: "C:\\Usexrs'\enj2\ \OneDrive - NIST'\Prototype plan'’\Prototype presentation’’\For RubiWorks\\PL1 sample data - source.json” ang
s 2 Mngmt of profiling

xecution



Integration demo

POST w http:f/localhost:8080/profiling/dataExchange

Params Authorization Headers (11) Body » Pre-request Script Tests Settings Cookies

none form-data w-www-form-urlencoded @ raw binary GraphQL JSOM -~ Beautify
Analysis of

1 1 . Inmterraces
2 "sourceBusinessContext”: I Mngmt of
3 'business=ContextId”: "55"
4 i Mngmt. of context
5 "targetBusinessContext™: -[
6 'busi sContextId”: "1" .
; ] RinEssmanEes Mngmt of mapping i
g "jsonDocumentlocation”: "C:\\Usexrs'\enj2\ \OneDrive - NIST'\Prototype plan'’\Prototype presentation’’\For RubiWorks\\PL1 sample data - source.json” ang
.- Mngmt of profiling

v

X
P
T

B

"PriceList™: {
"ItemLine™: [

[ xecution

"productNumber”: "“123",

"name": "Ameda Adapter Cap"”,

"description”: "Ameda Adapter Cap product description”,
"retailPricePerUnit”:"1.@9"

"productNumber”: "223",

"name"”: "Ameda Flanges",

"description”: "Ameda Flanges product description”,
"retailPricePerUnit”:"9.@1"

i
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Mngmt of mapping

1. Find the PL profile for the source BC _

& "ltemLine": {
"id": "ltem”,
“type™: "array”, xecution
"minltems™: 1,

"maxltems": 20,

"description”: "PL item lines”,

& "items": {

"id": "itemLine”,

"type": "object”,

"description”: "PL item lines",

g "properties™: {

= “productNumber”: {

"id": "productMumber”,

“type": "string",

"minltems": 1,

"maxltems": 1,

"maxLength": 21,

"description”: "Product number identification.”

- }‘
& "name”: {

"id": "name",
"type": "string”,
"minltems™: 1,
"maxltems™ 1,
"maxLength" 21,

"description”: "Product name.”

= "description”: {

"id": "description”,

"minltems": 1,

"maxltems": 1,

“type": "string”,

"description”: "Description of a product.”

13
& "retailPricePerUnit": {
"id": "retailPricePerUnit”,
"minltems™: 1,
"maxitems”: 1,
“type": "integer”,
"description”: "Price of a product with taxes included.”
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Mngmt of profiling

1. Find the PL profile 2. PL profile -> standard component mapping (implicit)

for the source BC Run Time
B definition BOT_id  Business_Terms_For_BCs Execution
Category of a product. 14
Description of a product. 14
price Price of a product without tax. 17
priceVWithTax Price of a product with taxes induded. 17 retailPricePerUnit - 55
product Product name. 14 name - 55
productMumber  Product number identification. 14 iy

SKU Stock keeping unit. 14
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Mngmt of mapping

1. Find the PL profile
for‘_cvhe source BC

‘Product number identifcation

2. PL profile -> standard
component mapping
(implicit)

DEN definition BOT.id  Business_Terms_For BCs
fcategary | Categary of a product. 14 L]

description Description of a product. 14

price Price of a product without tax. 17 =0}

pricaWithTax  Price of a product with taxesincluded. 17 retalPricePertnit - 55
product Product name, 14 name - 55
productiumber  Product number identification. 14

SKU Stock keeping unit. 14 =0}

3. Find the PL profile for the target BC

"id": "PriceList",

“title™: "PriceList”,

"type": "object”,

"properties”: {

"PriceList™: {

“id": "PriceList”,

"type": "object”,

"description”: "List of products” prices”,
“properties”: {

“ltemLine™: {

“id": "ltem”,

"type": "array”,

“minltems”: 1,

"maxltems”: 20,
"description”: "PL item lines",
“items™: {

“id": “itemLine”,

"type": "object”,
"description”: "PL item lines",
“properties”: {

"product™: {

"id": "product”,
"type": "string"” |
“minltems”: 1,
"maxitems™: 1,
"maxLength”: 21,

"description”: "Product name.”

"price™: {

"id": "price”,

"minltems™ 1,

"maxitems™: 1,

"type": "integer”,

"description”: "Price of a product without tax."

1

"priceMVithTax": {

“id": "priceVVithTax",
"minltems™: 1,
"maxltems™: 1,

"type": "integer”,

"description”: "Price of a product with taxes included.”

Mngmt of profiling

Run Time

Execution




Integration demo — the background process

1. Find the PL profile 2. PL profile -> standard 3. Find the PL profile 4. Find the mapping specs

for the source BC component mapping for the target BC

e (implicit) T

“PL tem hnes’

f=5

| Analysis of

T s "ItemLine": [ Il\r/]ﬁ’]egr IIT?f eOSf

‘temLine’
object”
PL itern linos”

doctuntar DEN definition BDT_d  Business_Terms_For_BCs "MappingMaxCardinality -> copy the data”,
oducumber
“string” fcategory | Categary of a product. 14 L] “ . \ . S L “
descaption  bescpton ofa proct " MappingMinCardinality -> copy the data
Lo o prce P ofepodctmhosttz, 7 T 1 Mngmt. of context
O EIOSCL AR it saon priceWithTax  Price of 2 product with taxesincuded. 17 retaiPricePerlnit - 55 in 4
product Product name. 14 name - 55 n" "PL item lines”. n___ C . s !
productiumber  Product number identification, 14 ) retailPricePerlnit™: [
. s Stock keeping unit v . vl "MappingMaxCardinality -> copy the data”,
0" “Product name.* . . . -
3 e "MappingMinCardinality -> copy the data”,
g L T ‘Product name age
e by "MappingTerms -> priceWithTax -» retailPricePerUnit"” Mngmt of profilin
g
n" “Description of a product ™ ] r
:ra ( eger . =
ol ription” “Price of a product without tax. "rame" [

g "MappingMaxCardinality -> copy the data”,

¢
" “Price of @ product wh taxes included "

xecution

eger”

1 “Prce of a product with taxes nclded” "MappingMinCardinality -> copy the data”,

"MappingTerms -»> product -> name"

- r
"description”: [],
"productNumbexr™: []




