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Model Driven API specifications and the TM Forum Information Framework (SID) tmferum

SID is static and It describes business entities

focused on data It does not describe what you can do with those business entities

TMF Open APIs use
the SID as the basis
for their data model

TMF API Entities are REST/JSON realizations of the SID Entities (the Data part of the
Shared Information and Data)

TMF Op_en APls add % They define the operations that can be executed on the entities
behaviour to the

SID

They define the interaction patterns Request/Response/Exceptions and Notifications

TMF Open APIs use =
REST-based design
patterns

All TMF Open APIs use a consistent set of APl design patterns (TMF 630 & TMF 631)
Version 3.0 supports Polymorphism

TMF Open APIs B Polymorphism supports the dynamic creation of products and services using a
facilitate Dynamic common core API proven in catalyst projects
Product & Service Polymorphic API can carry the service / resource specific payloads defined by MEF,

Creation ONF, etc.




Open API Structure — Level 1 mapped to TM Forum Information Framework (SID) level 0

Market/Sales

I Marketing API I
I Sales Management API I

Product
Product Inventory API

Product Catalog API

Customer

Customer Management API

Quote API

Service
Service Inventory API

Service Catalog API

Resource

Resource Inventory API

Resource Catalog API

Engaged/Party
Party Management API

Service Level Agreement API

l Sales Organizations API l
l Stock Management AP| l Promotion API
Loyalty API Loyalty API

Product Ordering API Appointment API

Shopping Cart API SLA Management API

Service Test API Digital Service Management API

Configuration and Activation API Service Quality Management API

| Resource Topology API 1 Resource Function API

Configuration and Activation API Resource Pool API

Account Management API Onboarding API

Payment Method API Partnership API

Enterprise

Retail Premise API

Workforce Management API

Shipping Management API

Performance Monitoring
API

Trouble Ticket API

Common

Alarm API

Service Qualification API

Billing Management API

Service Qualification API

Service Problem Management

Alarm API

Customer 360 API

| Payment Management API |

Change Management API

Service Test API

Resource Test API

Agreement API

Party Role API

Location APl | Entity Catalog API| PM Threshold API

Usage Management API I Project API I I

Privacy API

Document Management
API

Product Order API

I Purchase Order API I

Address API IExperience Management APII

Policy API |

Metric API I User and Roles API

I Customer Insight API II

Test API

I I Federated Identity API

Il Topology API 1| Event API |




Open APIs and TM Forum Information Framework (SID) h‘nf@ru‘n

* The data structure provided with every TM Forum Open APl is
aligned to the SID

 The SID is widely adopted throughout the communications
industry

* This helps ensure interoperability — one of the key objectives of
the TM Forum Open APl program

* There is a direct mapping between the SID entity types and the
corresponding JSON resources in the TMF REST API resource
model and TMF API Data Model

 The mapping between the SID entity types and the corresponding
Resource model is based on a set of patterns called the SID JSON
Mapping Patterns



TM Forum Information Framework (SID) Relationships and Links

 The SID model defines a number of relationships

* Not all of them need to be implemented for a particular
resource within an API

e Choice of link data model must be made when mapping
relationships to a REST based representation model

Hyperlinks

Link Header

444

Dependent Entities
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Simple Data Model with Hyperlinks... based on TM Forum Information Framework (SID) trnferu’n

RelatedPartyRef Resource SpecificationRef
alnbuies
+href : String [1] “href strii'ﬁ"[n1”]'55
+relatedParty = = +name : String [1]
- ProductSpecification +version ; String [1]
.. relatedParty 1 aftrbntes
A i - i i Specification’|0..*
53 i . +id : String [1] +resouUrce
+status ring [0..1] +href : String [1]
+wersion ;. String [1]
attachment +lastUpdate : DateTime [1] resourceSpecification
1 +name : String [1]
+description : String [1] 1
+igBundle : Boolean [1] serviceSpecification
+brand : String [1]
= +lifecycleStatus : String [1]
+attachment |0.. 1 +validFor - TimePeriod [1] ) .
\Ltm—w&r( cification | 0..
48 5_;-"_5_"0"'['_{:]5 1 1 S»e}\rime.‘:';pe{:iﬁcation Ref
+hrer > siring i i i i aitnbuie
PrOd uct +type : String [1] productSpecificationRelationship +href|: Strinr;[‘l]s
+url : String [1] +na : String [1]
+description : String [0..1] bundiegPRoductSpecification +wergion : String [1]

catalog +uri : String [0..1]

A P I productSpecCharacteristic BundledProductSpecification
ProductSpecificationRelationship i . s ttribates
sttributes +produttSpecificationRelationship ~bpndledProductsSpecification +href : String [1] .
+href : String [1] 0= 0.=* +I|fec:,.rclest_atu3 : String [1]
+type : String [1] o +name : String [1]
+wvalidFor : TimePeriod [1]

+productSpecCharacteristic |0..*

ProductSpecCharacteristic
i i alnpuies
productSpecCharRelationship sname - String [1]
1 +de=scription : String [1]
+walueType : String [1] ProductSpecCharacteristicValue
+productSpecCharRelationship | 0..* +‘3“:'_g"§“”_1?r|_e: EU':!“E;"'1 [1] PR ——
ProductSpecCharRelationship ks s crvod 1] +valueType : S_tring [_1]
atiribuies +default : Boolean [1]
+type : String [1] 1 +walue : String [1] ]
+validFor : TimePeriod [1] +unitOfMeasure : String [1]
+ProductSpecCharacteristicvalue |+valueFrom . String [1]

+valueTo : String [1]

ProductSpecCharacteristicValue 0.* svalidFor : TimePerigd [1]




Customer SID Business Entities and the APl Model

PartyRolePossesesPartyAccount

£ PartyCreditProfileReference

o financialinstitutionName : String

8 financialinstitutionAccoutNumber : String
Eg financialinstitutionAccountType : String

B PartyRoleContactableVia - CreditReferenceSuppliedBy

| ContactM edium

’;andallnsﬁmtecw

oo

PartyCreditProfileincludes

PartyAcctContactAssessedVia 3

-

] Customer
€@ «required> ID : String /
E$ «required= customerStatus : String [0..1

! PartyCreditProfile

PartyRoleServesAs ;I&é ID : String

" Q PartyAccountContact

=— - o £§ creditProfileDate : DateTime
g contactType : String - g customerRank : long LE: validFor : TimePeriod
=@ validror : TimePeriod - o—0C Eg creditRiskRating : Integer
1.* E@ creditScore : Integer
/CustomerAccountContactedVia
o ICustomerPosseses

PartyAccountContactedVia

1

R = PartyA tTaxExemption
£ PartyAccount » O=% -icg issuingJurisdiction : String
-Ee' ID : String : 1 £ certificateNumber : String
E@ name : String CustomerAccountFurtherDefines | E@ validFor : TimePeriod

» E@ accountType : String

E@ accountStatus : String
E$ creditLimit : long
E@ pin : String

o rre——— We will need to make choices for the API:
i i 10 What relationships ? What entities ?




MEF API leveraging TMF polymorphism 1mfeer

* QOur proposal is to do the same for the APIs
used to automate interactions between BSS
and ONAP

* Introducing polymorphism pattern in Service
Order API (in progress), Service Catalog API
(already done in TMF release 17.5) and Service
Inventory (in progress) will allow the creation
of flexible ‘service-agnostic’ API



MEF API leveraging TMF polymorphism tmferl,m

« MEF SONATA LSO-SDK-R1 leveraged TMF Open API
features introduced with TMF API guidelines 3.0

 In particular, polymorphism pattern was used in
productOrder APl and productOfferingQualification API
to describe Product Specification and use this to
dynamically extend product ordering configuration

« Benefit of this pattern is to decouple APl model (which
are fully product-agnostic) from Product Description
that could be model driven and be described in JSON /
YML file

e These APIs were used in a PoC between AT&T, Colt and
Orange



MEF API leveraging TMF polymorphism trnfel"UT]

¥ FEETE R e O
s e I L O S
|id sting R S N D D R D DD

| esternslld sting ). oo oo o0 ———— A M s

| arderDate -date . 5 o o dilkbh Orderlem (5

|FEE = R s

A PI | requestedCompletionDate :date |0 0 id sting s
4 requestedStartDete date ™ o - - - - - action :enum 8- s - e e L L

| completionDate :date —-— state tenum | T Tt [T e s s s

ProductOrder | @tyoe sting 1001 |@uee sting @~ |OrdertemReiationship|
d chemalocation =sing | . . . . . . . . chemalocation =sing | © . . . . .. o

& 1 i - 0.1, . .. type sting L

extraction ' :__.:.......:::::::::::::::::::":::::::::::::::::::::::::::::::::tm.‘;:,ru‘néééé

resource model ::::::...j"ﬁ...."..Z'”""“n i

ProductSpecification | ~ - = - - . .| ProductSpecSchemaRef
desoribing
id :sting (O aype :sting
........ @schemalocation :Siring

A ProductOrder is made of Orderltem(s)

An Orderltem describes an operation on a product (or a future
product)

The* REA Y SHABIRGLRYS LR s fication

Type of the productSpec to be described.... An UNI, an E-Line, etc...
Schema location where product specification is described



MEF API leveraging TMF polymorphism

Product Specifications are
defined in JSON file in MEF-GIT

£ MEF-GIT / MEF-LSO-Sonata-SDK  private

<> Code Issues O Pull requests 0 Projects © Wiki Insights

Branch: master

MEF-LSO-Sonata-SDK / experimental / api / ProductSpecDescription / Ordering /

4k bigludo7 Add files via upload

[E) .gitignore ’ b Create .gitignore
FFuAN=O.
[E] ELineSpecjson

Add files via upload
[E] ENNICEEndPointSpecjson Add files via upload
[E) UNICEEndPointSpecjson Add files via upload
[E] UNISpecjson Add files via upload

185 lines (185 sloc) 6.77 KB

{

Raw | Blame Histoy [J # B

“title":"UNISpec”,
“type":"MEF productSpec description”,

"description”:"Description of UNISpec for Ordering”,
"Required”: [

%\ &
“physicallayer” L
FFuNs0.
“properties”:{

"UNI":{

"sellerld”:{
"description”:"The circuit identifier that the seller uses to refer to this UNI.",
"type":"string"
)
"buyerId”:{
"description”:"The circuit identifier that the buyer uses to refer to this UNI.",
"type":"string"
)
"physicallayer”:{
"description”:"This attribute is a list of physical layers, one for each physical link implementing the UNI",
"$ref":"#/definitions/physicallayer”
)
"synchronousModeEnabled”: {
"description”:"The Synchronous Mode Service Attribute is a list with one item for each of the physical links implementi
"type":"boolean”
i
"numberCflinks”:{
"description”:"A UNT can be implemented with one or more physical links. This attribute specifies the number of such 1i
"type":"integer”,
"format”: "int32"
Ts
"tokenShareEnabled”: {

“description”:"Identifies whether a given UNI is capable of sharing tokens across Bandwidth Profile Flows in an Envelop
“type": "boolean",
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MEF API leveraging TMF polymorphism

L| ProductOrder .
id string s 0oy
extzmalld string
ordemate :date 0. e
state :enum - —
r=questzdCampletionDate date id string
requestedStartDate 'date action :enum
completionDate :date state -enum POST d to d
ST ; P et} O roauctoraer
@schemaLocation sting L Gctenetoceion s I - =
01 id string migroman,
"action add",
Dkl oo e s e s e s e "productOffering": {
Could be by refor by Product id ELINE EP UNI_Offering"
61| ProductSpecification dcsoiting | ProductSpecSchemaRet } - - -
id string G
. string B iy .. .="| @type :Shing
@yes e @schemalocation :Sting "product": {
"productSpecification"
"id UNICEEndPointSpec”,
"describing":{
" wom : "
@type" : "UNICEEndPointSpec™,
"@schemalocation":" https://github.com/MEF-GIT/MEF-
SDE/blob/master/experimental/api/ProductSpecDescription/Ordering/UNICEE
185 lines (185 sloc) | 6.77 KB Raw Bame Hisoy [ 4 B _ ndPointSpec.json"
t }
“Untspect, 1,
IEF productspec description’, = To
“description”:“Description of UNISpec for Ordering”, CVlanId - [
“Required”: [ 20
"physicallayer"” ]
1 ’ L i
“properties” L 3 O "ingressBWProfile"
o FFuAN=D. [
"sellerldr:f = =
“description”:"The circuit identifier that the seller uses to refer to this UNI.", cosId
“typen: "string" P
b "amount
“buyerId”:{ n o Ll
“description” he circuit identifier that the buyer uses to refer to this UNI unit":
“type": "string QO 1
- \‘\O }

“physicallayer”:{
vdescription”:“This attribute is a List of physical layers, one for each physical 1isifiNRgyéting tne wnr-

"Sre": "4/ deFinitions/physicallayer”

i
X; physical links implementi

“description”:"The Synchronous Mode Service Attribute is a list wi ‘9& Tem for .E‘Q

“type*: “boclean® (06 es(;

UNT can be implemented with one u; more physical 1inM. This attribute specifies the number of such 1i

wm A\ £3 O

h
“number0fLinks”: {
“description”

n

"tokenShareEnabled”: {
“description”: "Tdentifies whether a given UNT is capable of sharing tokens across Bandwidth Profile Flows in an Envelop

“type": "boolean”,




Additional Material



Choice of Link models vnfeer

* Embed related object properties within entity
representation (transform relationship to dependent
entity- data type)

* This is something used when there is still no resource defined for
the associated entity in the APl Ecosystem

* Use href or links within the JSON body (hyperlinks) with
some useful filtering information

* This is the preferred approach when the related object is treated
as a resource

* Additional properties are added to the href for filtering and quick
retrieval purpose



tmferum

"id":E"c1234" , &

“"href" "http://serverlocation:port/customerManagement/customer/cl234",&
“"name™ ‘DisplayName” , [

“"status" :RE"Active" ,E

"deSCPlpthh 'I"Descrlptlonlstrlng

type" :BE"Email"” , B
‘validFor" :E{R
RBRR"startDateTime" :
@},

‘'medium” :E{&
ERE"emailAddress" :RB"abc@tmforum. com"=

"2013-04-19T20:42:23.0Z"E

B}

Bl----hrefBrelationship---EEEE
"customerAccount” B[R
E{E

‘id" "1, =
“"href" :&
"http://serverlocation:port/customerManagement/customerAccount/1",E
‘name” :B"CustomerAccountl”

‘description” :BE"CustomerAccountbDescl", [




Flattening Inheritance Hierarchy Pattern ‘trnf@ru‘n

 REST Resources represent SID entities
 Some SID entities are part of inheritance hierarchies
| RootEmtity

L Ruaimee | Sirandg
L desompion : Strang

...gl:?:".i-l.l'l'lg
| Entity SnFiartharDafl . ManagedEntity
- _ L Dby L muanagerrertbAetheodC urrend ;| Indeger
-| 1 ol - muanagermenibArttodSapported | inbeger



Collapsing Classes tmferum

* JSON does not support generalization or inheritance
(no equivalent of xsi:type at run time)

* In general only the most derived SID classes are used as
Resource representations in TMF Open APIs

In the SID JSON representation we normally collapse the class into the direct
child

* We then expose the SID Entity as a resource with all the inherited attributes
embedded into the JSON representation

e This does not mean that an API SID JSON Resource
can’t be extended

* The REST API Design Patterns support the “@type” property

© 2017 TM Forum | 17



Collapsing Classes tmferum

R * Allow collapsing a class into either
its direct parent or its direct child
& Entity * Can be recursive as shown on
< figure:
=] ManagedEntity
* In the figure case, LogicalResource inherits
P from Resource and Resource has no
parent
< * |f attributes and associations,
- - handle as if present on target
PhysicalResource I ogicalR esource
class
JSON JSON * Only valid for direct parent or
Representation Representation child today - extension planned to

other associations in future

© 2017 TM Forum | 18



Choose the Entities to be mapped
to API JSON Resources

based on management
functionality

within this or another API
Component
Apply Entity Collapsing Pattern

Choose related Entities mapped to
Dependent Data

no need to expose them as
resources

no API exist to support them as
linked entities

SID/JSON Mapping Methodology trnferl,m

Transform relationships to
other Resource Entities into
(array) of href relationships
Transform relationships to
dependent entities into array
properties

Transform Characteristics and
Configurable Characteristics
into JSON array of Name Value
Pairs

Transform Characteristic
Specification into predefined
Characteristic Specification
JSON construct

© 2017 TM Forum | 19



Customer APl Data Model

CustomerAccountRef
RelatedPartyRef Customer ~id ‘sting
- id :String CustomerHasRelatedParty [T " g CustomerOwnsCustomerAccount ~ +CustomerAccount| _ href :String
- href :String <> - href :String 1 G «| 7 name :String
- role :String 1 1l - name :String | - description :String
- name :String +relatedParty - status :String - status :String
- validFor :TimePeriod - description :String
1| - validFor :TimePeriod
- customerRank :String CustomerHasCreditProfile +tcustomerCreditProfile
CustomerHasCharacteristic 1 ’ 1 0. CustomerCreditProfile
- creditProfileDate :DateTime
+characteristic - validFor :TimePeriod
- creditRiskRating :Integer
Characteristic CustomerOwnsPaymeptMean ! : g g
0..* - creditScore :Integer
- name :String CustomerOwnsContactMedium
- value :String
+paymentMean 0..* +contactMedium
0“*
PaymentMeanRef| ;
ym ContactMedium +medium i
- id :String ContactMediumIsDescribedByMedium Medium
.Ctri - referred :Boolean
- href :String p - city :String

- type :String 0.1 0..1

- __name :String 5 2 )
- validFor :TimePeriod

- country :String

- emailAddress :String

- type :String

- number :String

- postcode :String

- stateOrProvince :String
- streetl :String

- street2 :String




