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The Unified Framework Architecture Grid

| KEEP six honest serving-men

Looking at the architecture of (They taught me all | knew);
an enterprise in a grid was Their names are What and Why and
originally defined by Zachmann. When

And How and Where and Who.
| send them over land and sea,

The importance of aspects such | send them east and west:

as What needs to be done, But after they have worked for me,
How and Why and When were | give them all a rest.

used in his grid but has an even

The Elephant’s Child
Rudyard Kipling

older use.
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) Syntell Service Issues s

. LY

* The service concept entered the military architecture frameworks asw
part of as part of the NATO architecture framework 3.0 (NAF) as well
as Ministry Of Defence Architecture Framework (MODAF) and later

made a part of the Department of Defense Architecture Framework
(DoDAF).

« |t was intended to ensure the following:

— The operational logic of an enterprise could be modified without impacting on
the supporting systems provided the interfaces to the services were
unchanged since the operations were consumers of services.

— The resources supporting the enterprise could be modified as needed as long
as the service interfaces provided to the operational layer was kept in place.

— The open group has also looked at services and have defined them as a
“logical representation of a repeatable business activity that has a specified
outcome, a self-contained element that may contain other services and is
considered as a “black-box” to consumer of the service.”

55 www.incose.org/symp2021 10



O Syntell

Is a service the
specification of a service
or the actual
implementation of the
service?

In order to fix this, UAF
Group renamed the
service element in the
service layer to
“ServiceSpecification”.

— g

Service Complications

www.incose.org/symp2021

This still caused confusion
and was unigue since the
word “specification” was not
used anywhere else in the
UAF to qualify elements.

In UAF version 1.2 several
additions to the service
layer will be introduced and
ServiceSpecification will be
renamed to Service.

11



@ Syntell

Service views
within the UAF

Service Views in UAF o\

Shows the taxonomy of types of services and the level of
Service Taxonomy service that they are expected to provide or are required
to meet through the display of Actual Measurements.

) Shows the composition of services and how services are combined
Service structure into a higher-level service required to exhibit a capability or support
an operational activity.

; . Specifies service interfaces, provided and required service
Service connectivity methods, signal receptions, and/or flow properties,
to ensure compatibility and reusability of services.

. Provides detailed information regarding the allocation of service
Service processes functions to service specifications, and data flows between service
functions.

Specifies the possible states a service specification may have,

Service states and the possible transitions between those states.

Service interaction Specifies how a service roles interact with each other,
. service providers and consumers, and the sequence
scenarlos and dependencies of those interactions.

Specifies traditional textual service policies that are constraints on

Service constraints the way that service specifications are implemented within resources.

Provides an overview of how a service specification changes over
time. It shows the combination of several service specifications
mapped against a timeline

Service roadmap

Depicts the mapping of service specifications to operational
activities and how they contribute to capability.

Service
traceability

www.incose.org/symp2021
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= Example Model Problem Statement KN

* Ayoung enterprise architect notices that

Valentine’'s Day is fast approaching and wants to
do something that will make his wife feel happy
and appreciated.

* Being a romantic person, he immediately starts
to build a UAF model of the stakeholder wishes,

requirements, and detailed views of what he calls
the Happiness Enterprise.

@ Synteu www.incose.org/symp2021 14



S Happiness Formula s

\ = I
\\ T

* Martin Seligman (2002) gave the world its first
authentic formula for happiness: H=S+C+V, where
— (H) stands for happiness. It is the sum of three factors:
— one’s genetic set-range for happiness (S),
— their life circumstances (C), and
— factors under their voluntary control (V).
— There is a percentage allocation for each.

* Our engineer’s actions will hopefully increase “V” for the
engineer and his wife.

@ Synteu www.incose.org/symp2021 15



H5.

Operational High Level Taxonomy [ Happiness IJJ

Architect : Husband

O Syntell

www.incose.org/symp2021

Enterprise Concepts

X I !
/,/.

§ 0| 4
O\ [

Defines
major
concepts In
the
enterprise

Also defines
context and

relationships
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H5.

Vision and Goals

Strategic Structure | @

strategic Structure ]/J

aWholelifeEnterprises
Household

aStructuralParts
PH : Household Phase

AF

aActeslEnterpriseFhasss FT—

Architect : Household
{vision = A Happy Life}

PH = Planing Phase

aEnterprisezosh
Gift in Time

F

enterprisePhase = ﬁF‘Ianin

g Phase

a="2

Text = "The gift shall be
chosen and ordered with
time to arrive before
Valentine's Day. "

afcteslEnterpriseFhases FT—'
Planing Phase : :
Household Phase

Igoal = Gift im Time}

sEnterpriseVisions .
A Happy Life

aEnterprisePhases
Household Phase

cActualEnterprisePhazes FI:.
Execution Phase :
Household Phase

{goal = A Happy Wi}

A Happy Wife

enterprisePhase = [/ Execution
Fhase

="1"

Text = "The delivered gift sent
by the sender and
accompanying general
thoughtfulness shall be
sufficient for the receiver to
achieve a state of happiness.”

O Syntell

www.incose.org/symp2021

Enterprise Goals
and Visions

define motivation.

The whole life
enterprise vision
IS a happy life.

Phase | goal is to
buy a gift in time
Phase |l goal is a
happy wife.
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H5.

Capabilities define the ability to achieve a
desired effect

Capabillities

Services Taxonomy [ @ Valentines’s day capabilities ]J

«Capabilitys

Product Order Handling

©

-

aCapabilitys
Valentine's day happiness
for couples

-

aCapabilitys

Product Payment Processing

Product Delivery

aCapabilitys

©

aCapabilitys
Product Provisioning

©

O

) Syntell

www.incose.org/symp2021
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H5.

Operational Context

 Defines what needs to take place and NOT how
» Defines required interactions between performers
 Does not assume the existence of services to be consumed by operational activities

Operational Internal Connectivity [ Happiness Context 1)

E2 Financial Information Reguest,
IES Financial Ack,

k4 [E11 Financial Mack

=

. OrdrFininst

a0perationalRoles
ordr : Orderer

-
LI

: ~OrdrFininst «Uperationzlflcles s
p fin inst : Financial Provider
IE1 Financial details [
. ~ChPrFininst

[EZ Financial Information Reguest

[ES Financial Ack,
[E11 Financial Mack

O syntell

IE10 Delivery Ack

@, : QrdrChPr
. |
[EZ Product Options Menu,

k4
: ChPrFininst
|
==
. ~0rdrChPr eDperationalRoles @
P ch pr: Choice Provider
[E4 Product Selection, 1

IEE Customer Detailz,
[E7 Recipient Details

: ChPrsu
[E10 Delivery Ack

IES Product Order

»~ChPr5u

Lo
: Suly
@e'] ue1

aOperationslFioles
ord rec : Order Recipient

||
. ~De0rdRec

&

roduct

E10 Delivery Ack

: DeQrdRec

&

L
~SuDe aOperationalRoles

aperationalFoles
su : Supplier [1..%]

IE10 Delivery Ack,
IE12 Delivery Mack

de : Deliverer

[ES Product Order,
Product

www.incose.org/symp2021
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H5.

Abstract Processes

Operational Processes [|“’E“| Operational Processes ]/J

|
ablapsTolapabilitys
I

aCapshilitys ffﬁ
Product Order —
T

aDperationalfotivitys <™
Order Product

sOperationalActivitys ™

Operationaldotivi
S i Provide Choices

Request Payment

A
[

eDperationslictivibgs ™

eCiperationalctivitys $
Request Product List

Review Choices

sOperationaldctivitys ™

DperationalActivi #5
Receive Details S i

Provide Payment

aOperationalActivitys «

eDperationaldctivitys $
Request Details

Create Order

aOperationslActivitys

e
i ; ; LV
Receive Confirmation

aOperationslActivitys
Product Provision Sequence

e

P

«Capabilitys |:E:|
Product Delivery
T

aldapsTol apabilitys I

aOperationalfctivitys <™
Supply Product

aCapabilitys @
Product Provision
A

«MapsToCapabilitys |
|
[

aDperationalfctivings <™
Deliver Product

"

[

aOperationzlActivitys $ aOperationslActivitys R/“h eDperationalictivibys eDperationalfotivibys aOperationzlActivitys R/\h
Select Product Gather Materials Assemble Materials Verify Recipient Dispatch Order
e By 73 el

P ¥ Package Product i
eOperationalActivitys ™ _ — aOperationalActivitys aDperationalActivitys

P sDperationaldctivitys ™ .
Confirm Order e Close Order Confirm Delivery Address
Transfer Product

- a T ﬁ = - a : —

aOperationzlActivitys 4 T T aOperationalActivitys

Provide Details

Notify Orderer

Confirm Delivery Complete

A

O Syntell
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H=

Processes and Interactions

(‘Operational Process Flow ( PROout : Product Order [ [ Order Product IJ

«Operational&rchitectures
Happiness context

&

«0perationalRoles
ordr : Orderer

«0perationalRoles
ch pr: Choice Provider

&

«0perationalRolex
fin inst : Financial Provider

«DperaticnalParamaters

out PROout : Product Order

-~

Operational Process Flow [ Supply Product I’J

s perational&rchitectures ]
Happiness context ,,
«OperationalRoles @,

su : Supplier

«OperationalP

in PROIn : Product Order

arameters

o

«OperaticnalParameters Y
out PRout : Product

«OperationalParameter: )
| out PROout : Product Order

www.incose.org/symp2021
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Syntell What Services are Useful? sy

L ..' D
‘\ 'ﬂ/

Services Taxonomy [

fs| Services Taxenomy Defintion ]J

 One can consider the
introduction of an order
service, a delivery service a
supply service and a payment
service.

* |n order to determine the
quality of these services a set
of measurements can be
created to assess quality.

55/ www.incose.org/symp2021 99




O Syntell Required and Provided Service Levels 7

i s
Services Taxonomy [ [ Services Taxonomy Actuals ]J
«ReguiredServicelevels Eﬁ «ReguiredServicelevels Eﬁ aReguiredServicelevels EF «ReguiredServicelevels Eﬁ
Required Order : Product Order Required Payment : Payment Required Supply : Product Supply Required Delivery : Delivery
Service sService Service service
PerfectOrderM easurement - Percent = 85.0 Comrectness : Percent = 99.99 OrderCorrectness - Percent = 99.9 Delivery Timeliness - Percent = 98.0
Throughput - temsPerHour = 150.0 TimeToComplete : ElapsedTime = 1.0 TimeToComplete : ElapsedTime = 3600.0 CeliveryComrectness © Percent = 893.8
TimeFPerltem : ElapsedTime = 180.0 TimetoDelivery : ElapsedTime = 3700.0
aProvidedServicelevels Er aProvidedServicelevels g E «ProvidedServicelevels E‘ aProvidedServicelevels R
Provided Order . Product Order Provided Payment : Payment i Provided Su : Product 5u Provided Delivery : Delivery =
Service Service Service service
PerfectOrderM easurement : Percent = 99.0 Correctness | Percent = 99.99 OrderCorrectness - Percent = 99.99 Delivery Timeliness - Percent = 99.0
Throughput : ItemsPerHour = 130.0 TimeToComplete : ElapsedTime = 0.9 TimeToComplete : ElapsedTime = 3400.0 DeliveryCorrectness : Percent = 87.0
TimePeritemn : ElapsedTime = 110.0 TimetoDelivery : ElapsedTime = 3600.0

 The required service levels set the levels required.

* The providers can indicate what they are able to accomplish
with the service realization that they are offering.

55 www.incose.org/symp2021 23




O Syntel What can these Service do? =

* The consumer would access the product « \Nhen this has been done, the

order service to decide on the gift to service would hand over control
purchase. to the payment service to
finalize payment. Once this has
been successfully completed,
the payment service hands

 Possible suppliers would have submitted a
list of what can be ordered from them to

the service such that the service would be back control to the product
able to present these to actual customers. order service that indicates
- Once a selection has been made and completion of the order.

address and time of delivery has been o
defined, the service would check to see ~ * The service issues a o
that the selected supplier can deal with the confirmation of delivery of gift if

order and that a delivery can be made. ’éhoengonsumer desires this to be

55 www.incose.org/symp2021 24



O Syntell Service Taxonomy

—H

services Taxonomy [ B

Services Taxonomy Definition ]J

| «Exhibits»
|

prod sel :

Product
selection delivery :
paymnt: Order ~  — — — — — — — Delivery
payment —

|
|
|
|
|
|
|
|
|
|
|
|
«Cdnsumes»
|
|
|
|

|
«Cgnsumes» «Consumes»
|
Inupgaimm\-iry- G i OparatonalActivitys (x/
Order Product Provide Payment
=OparatonalActivins el
A 7
- . Receive
| «lsCapableToPerform» | product delivery
I | T
| e i e 1 I
| «lsCapableToPerform» |
| «lsCapableToPerforms
| |

www.incose.org/symp2021
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H5.

Trace Table

O Syntell

Legend B-[E] Model,
/" Exhibits I O —
,+" Exhibits (Implied) W{E & | LR AR
e AR GBS G| B RE e | O
SE-LE P A
O = | | aEE TE L8
50 S £ | B[
" ow M| B|= 3 =5
s bl ot
B L & BB E B
HREEEEE
5 m & & S plp s
W = W 43| A A [ e
=[] Services Taxonomy [Model::Services] 3 I3 ) ) B | S
ﬁ*{f Character Delivery
ﬁ{f Happiness Service Architecture T
ﬁ{ Product Delivery Service e a4
ﬁ*{f Product order consumer
%£ Product order receiver
ﬁ{ Product Order Service | K P v
%£ Product Payment Service 3 P P
.. & product Supply Service R P

www.incose.org/symp2021
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C Syntell Service Constraints e

» Defines service policies that apply to implementations of
service specifications.

« Specifies traditional textual service policies that constrain the
way that service specifications are implemented.

% Mame | Rule Kind ] Applies To I Rule Specification

1 [;|1=t Qualit?r :Cnnstraint | ﬁi{‘ Product Su_pplj.r Service "Qualit}r of gifts shall be as presented in advertising

5 :1'5-.".-'E|i|E||:Ii|it}f .Ennstraint | ﬁi{‘ Delivery Service .Eicﬁaljslrir:r:rzﬂfnﬁz?ll be available from 07:00 to 18:00 for

3 |Delivery Deadline it ﬁ{{' Delivery Service Siilﬁ::_” be delivered on or before the customer

4 :mrailatrilit:.r Constraint | ﬁﬂé Product Order Service | Order service shall be available 24/7/365.

5 ISEcurE Comms tnnstraint ﬁﬁé Payment Service 'Communication services shall be encrypted and secure

G ISEcurE Data Constraint ﬁﬁé Payment Service \Data shall be stored in a secure encrypted database.

55 www.incose.org/symp2021 27
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Service

Specifications &
Service Methods

Provided & Required

O syntell A Possible Interface Definition
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_) Syntell

orderer : Product order
consumer

o
order : Order
consumer

order : ~Order
consumer

A Possible Configuration

happiness : Happiness Service Architecture

pos : Product
Order Service

«Servic=SpesificationRokes 6;{

prod sel : Product
ordering

«ServiceSpecificationRokes gg

ds : Product
Delivery
Service

delivery -
Delivery

X : ~Receiver
consumer

reciever : Product order
receiver

!
- Receiver
consumer

—H

supply -
1 Supply
«BerviceSpecificationRoles

ps : Product &
Supply
Service

pys

aServ nﬁpem'f»calnnﬂo;en
: Product &
Payment
Service

paymnt : Order
ayment

www.incose.org/symp2021
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) Syntell

A Sequer

«ServiceSpecifications

orderer : Product

«ServiceSpecifications.

pos : Product

ce Diagram

«ServiceSpecifications

ps : Product

«ServiceSpecifications

pys : Product

«ServiceSpecifications

ds : Product

wServiceSpecifications

reciever : Product

order consumer Order Service Supply Service Payment Service Delivery Service order receiver

i i i i 1 i
I I I | I |
| 1: Provide Gift List | | | | |
I (customer=customer details) 1 ! ! 1 1
B I I ] i
i i I i
2: product option menu T_I it ! 1 i
st S e e ; : : ! !
3: Gift selection(selection=Selected Gift, i I | H |
continue=true) | i ] H |
> | | | |
| | I |
I I | |
| | I |
4: Gift selection(selection=Selected gift, | ! ! 1
continue=false) ! ! J ! i
i i I i
i i 1 i
5. Supply availability check | | \ |
(Product order) o | | |
| i i
I I I
R | I |
e — — - G;a\ia\iblh_ty—_trus ________ | ' i
| | | |
| | I |
I I I |
7- Delivery availabiliy check(customer=customer | [ f
details. order=Product order) ! > I
| ! |
i — i i
9: Order confirmation request 1 8 availability = true i i
(Product arder) P T T R S T T TR T e e e B e e e e e e Ve 7 i
i | i i
| | I |
| | | |
10 confirmed= yes ! ! | 1
******************** & | | I |
I | | |
I | I I
i i | i
i i | i
i i I i
11: Payment Request(order=Product order, tustomer ] I I
details=customer details) ! ! ! ]
| I i
i I I
12: Consumer payment handling(order=Product order, customer ! !
details=customer details) | | |
| | |
| i |
13: Payment | i |
____________________ [ s e RN s s sues cnes cwes Sifs Awes auRs Swes e ayes aves S I |
| i |
i | i
14: Payment cnmplet\om(order:FmduEt order, customer i i
details=customer details, payment I I
completeion=payment cumpleted)} ! !
i i i
| 1 |
15: Supply part of order confirmation | L h !
(order=Product order, ! ! ! |
confirmation=true) | | 1 |
L | I |
16: Order transfer to deliverer and dekiverer confirmatiion i i
(order=Product order, customer details=customer details, I ]
gift=gift to be delivered) ! |
! |
I I
17 Ogﬁer trantsfer tnddethv‘erfr cr;nﬁrma;j(;:r‘derZPmduct 18- order lransfe:rred to deliverer 3
order, customer details=customer details) CortiTaon s I

20: Delivery in [ e eSS G e e R 119: Confirmation of delivery to receiver(gift=gigt to be delivered)
progress(order=Product order) | : i

|

T 3 2 delveryconfrmation =t |
i i i
ia i i i
L 1 22: Confirmation of gift delivery{order=Product order, customer details=cystomer details) i
i : : :
I I I I
| _23: Gift delivered to intended receiver(order=product order) i ) !
| | |
| | |
I I |
| | |
I | |
i | i
i i i
i i i
i i i
i i i
i i i



== Services to Resources Trace

* Defines traceability to implementing resources

* Also defines required service performance

Services Taxonomy [ [

services Taxonomy Resources Trace ]’J

| almplementss | almplemantss | almplemantss | almplementss | almplementss
I I | I I
I I I | I
 aResourcelnterfaces aRtesourcelnterfaces aResourcelnterfaces «Resourcelnterfaces @ ‘«CapabilityConfigurations @‘fﬁ..
Flower Delivery IF " Front Door IF ‘Flower Order IF Internet IF Flower Store
aActuslServices & «RequiredServicelavels %& aProvidedServicelevels E’
Bobs Flowers : Product Order Generic : Product Order Bobs : Product Order
service service Service

onTime Delivery = 95.0

CnTime Delivery = 99.0

O Syntell

www.incose.org/symp2021

31



— Service Processes

‘\ [ 4 #/

» Defined service processes and implementing

Processes

Resources Processes | Hesources Processes ]J

Process Order @ Deliver Flowers @ Order Flowers @ Arrange Flowers i
@ Synteu www.incose.org/symp2021 10/20/2020



=5 Services Roadmap S

* Roadmap provides an overview of how a service
specification changes over time.

* Shows the combination of several service specifications
mapped against a timeline.

2020 2021

October-December Januar y-March
Mowvember December Januar ¥ February
Wersion of Configuration oot A0 112 o | 2001120, | 201X G- 0 20115, b 2010, | 20012537, | 2L 1L.5-20... 0 201102, 2L L ATF-2,.. 2L a2, | 2L L3R 2L A T2 L 2 42,
¢y% Bob's Flowers Order (% Product Order Service
¢7¥ Bob's Flowers Payment [4¢ Payment Service
£% Bob's Flowers Supply | Product Supply Service
#% Bob's Flowers Delivery [ Delivery Service
(4% Bob's Flowers Character Delivery |+ Character Delivery

O

Synteu www.incose.org/symp2021 33



=5 How? Service Providers

* A Single Entity Implements all Services
 Requestor initiates service in person, knows providers

Resources Internal Connectivity [ Flower Context ]J
sResourceRoles
sResourceRoles % H3: House
F5: Flower Store
FO : Flower Order IF eResourceRioles Ca
[] < Mg e HS : Husband
DE1 Flower Order DEZ Delivery Confirmation =
FD : Flower Delivery IF aResourceRoles CE'
3| < FOR : Front Door IF L WF : Wife
4 —» il
DEE Delivery Confirmation Flowers Flowers
Flowerzs W
sResourceRoles CEI
DL : Deliverer
Q Synteu www.incose.org/symp2021 10/20/2020



H5.

Complex Implementation

Resources Internal Connectivity | 'E,

International Flowers Context Update ]’J

DE1 Flower Qrder,

EZ Finance Information

aResourceRoles :
H5 : House Lh\h

DET Payment Reguest,
DES Financial Reguest,
CES Payment Confirmation

eFesourceRoles »{\ﬁ =

TF : Teleflora = <
[l 5 In:lq_h'-.-.I er Order IF
= L —

. Floweer Order IF . Financial IF b
Implements the Product Implements the
Order Service Payment Service
& !
NER 1 H .I'r
OE1 Flower Order [DES Payment Confirmation y
sResourceRoles L.

: Floweer COrder IF —

(B2
aResourceRoles Rﬁ
FS : Flower Shop

CEZ Finance Infurmatiun’J_‘
P |

Fl : Financial Institution

il

: Financial IF

DEZ Delivery Confirmation

s

[
==

. Flower Delivery IF

WIOE1 Flower Order

. Flower Delivery IF
B

N

Implements the product
Supply Service

— | Delivery Service

Implements the ‘

: Front Door IF o

HB : Husband

- IF | aResourceRokes
. Internet IFL OB'
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Multiple systems
and people
Implement the
services.

Door Dash even
outsources final
delivery to a person

Service requestor
does not know or
care who will deliver
each service
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O Syntell Conclusion e

» Services are a misunderstood part of
DoDAF/MODAF/UAF

 UAF Services “specify” the value provided

by a service implementation and NOT how
It iIs Implemented.
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Questions and Answers
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