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Abstract

This module provides methods and techniques to analyze the business and
lifecycle context.
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Simplistic Financial Computations for System Architects.
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Abstract

This document explains how simple financial estimates can be made by system
architects. These simplistic estimates are useful for an architect to perform
sanity checks on proposals and to obtain understanding of the financial impact
of proposals. Note that architects will never have full fledged financial controller
know how and skills. These estimates are zero order models, but real business
decisions will have to be founded on more substantial financial proposals.
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Product Margin = Sales Price - Cost

retailer margin
and costs
Margin per product.
margin The margin over the sales volume,
4 must cover the fixed costs, and generate profit
= - transportation, insurance,
_S' Y miscellaneous royalties per product, ...
8 = labour
o <. Q
+ v O
g 5 | Cost per product,
(qe) . .
Z _ +2 | excluding fixed costs
material O
© purchase price of components may cover
development cost of supplier
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Profit as function of sales volume

variable
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sales volume
break even in units
point
expected
sales volume
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Investments, more than R&D

financing

business dependent:
marketing, sales pharmaceutics industry
sales cost >> R&D cost

training sales&service

strategic choice:

NRE: outsourcing, royalties NRE or per product

including:
staff, training, tools, housing
materials, prototypes
overhead
certification

often a standard staffing rate is used
that covers most costs above:
R&D investment = Effort * rate

research and development

Simplistic Financial Computations for System Architects. version: 1.3
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Income, more than product sales only

other recurring license fees

Income pay per movie
content, portal

services E INCOMEservice updates

Services maintenance
Yfpiliens; E sales pricegpiion * Volume gy
accessories PTICCoption option
options
products sales priceproduct * VOIUME proguct
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The Time Dimension

Y1Q1| Y1Q2| Y1Q3| Y104| Y2Q1l| Y2Q2 Y2Q3
investments| 100k$| 400k$| 500k$| 100k$| 100k$| 60k$|  20k$

sales volume (units) - - 2 10 20 30 30
material & labour costs - -l 40k$| 200k$| 400k$| 600k$| 600k$
income - -| 100k$| 500k$| 1000k$| 1500k$| 1500k$

quarter profit (loss) | (100k$) | (400k$) | (440k$)| 200k$| 500k$| 840k$| 880k$
cumulative profit | (100k$) | (500k$)| (940k$) | (740k$) | (240k$)| 600k$| 1480k$

cost price / unit = 20k$

sales price / unit = 50k$

variable cost = sales volume * cost price / unit

income = sales volume * sales price / unit
guarter profit = income - (investments + variable costs)

Simplistic Financial Computations for System Architects.
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The “Hockey” Stick

A
+
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O
1IM$| &
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time
(0.5M$%)
(AM$) p
v 2
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What if ...7

. early more expensive

te product + follow-on
2 # delay of 3 months
1M$
& original model
0.5M$

Y1l Y1l Y1l Y1l Y2
QL Q2 Q3 Q4 Q1 /
| | | | N

(0.5M$)

.....

(IM$)

loss
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Stacking Multiple Developments

M€

—cumulative 1

—cumulative 2

——cumulative 3

—cumulative 4

——cumulative total

quarter—»
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Fashionable financial yardsticks

Return On Investments (ROI)

Net Present Value

Return On Net Assets (RONA) leasing reduces assets, improves RONA

turnover / fte outsourcing reduces headcount, improves this ratio

market ranking (share, growth) "only numbers 1, 2 and 3 will be profitable"

R&D investment / sales  In high tech segments 10% or more

cash-flow fast growing companies combine profits with negative cash-flow,
risk of bankruptcy

Simplistic Financial Computations for System Architects. version: 1.3
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Exercise Business Plan

Make a business plan for the mid to long-term future.

e determine business model

e determine investments, sales volume, sales price, and costs
e estimate the cash flow and accumulated profit

e include at least 3 releases or generations of systems

Exercise Business Plan version: 1.3
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Modeling and Analysis: Life Cycle Models

by Gerrit Muller  University of South-Eastern Norway-NISE
e-mail: gaudisite@Rgmail.com

www.gaudisite.nl

Abstract

Products and enterprises evolve over time. This presentation explores the impact
of these changes on the system and on the business by making (small and simple)
models of life cycle aspects.
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Product Related Life Cycles

> Individual systems

)

> service

)

> system > upgrades and options

production production
system upgrades and options
sales sales

)
)

system upgrades and options
creation creation

>disposal>

Modeling and Analysis: Life Cycle Models version: 0.7
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System Life Cycle
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Approach to Life Cycle Modeling

|dentify potential life cycle changes and sources
L how often
Characterize time aspect of changes
how fast
. . moun
Determine required effort amount
type
Determine impact of change on performance
system and context reliability | \ gee
. . reasoning
Analyse risks business
Modeling and Analysis: Life Cycle Models version: 0.7 GN' _E SI
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What May Change During the Life Cycle?

_ www.homes4sale.com
business volume

_ www.apple.com/itunes/
product mix

_ Www.amazon.com
oroduct portfolio

www.ebay.com

product attributes (e.g. price)
www.shell.com

customers
www.stevens.edu
personnel _
| WwWWw.nokia.com
suppliers

o _ stock market
application, business processes | |
Insurance company
et cetera

local Dutch cheese shop

Modeling and Analysis: Life Cycle Models version: 0.7
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Simple Model of Data Sources of Changes

/" usage context

7 system

A

other — — ——)
systems ;
A design

requirements

legend

automated data inputs
interoperability
human inputs

error prone!
~3% error rate

change request
problem report

other
systems

\_ life cycle context /

Modeling and Analysis: Life Cycle Models
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Data Sources of Web Server

client

i

content
preparation

— content —»

A data
quality?

web server

l | I

[

content

=3

shop

provider

e.g., staff, roles

/

configuration

N

system

configuration

e.g. resource
allocation
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Example Product Portfolio Change Books

sales Info H

O'Reilly

Addison Wesley

Springer
publisher

selection

system

product portfolio characteristics
selection depends on business

life cycle changes determined by
business characteristics

new books per year

UK (1)
USA(2)
China(3)

India(21)

206k (2005)
172k (2005)

107k (1996)
68k (1996)
101k (1994)

12k (1996)

source: http://en.wikipedia.org/wiki/Long_ tail

WH Smith

—— sales —»

Amazon
"long tail"

— item —»

source: http://en.wikipedia.org/wiki/Books published per_country per_year

Modeling and Analysis: Life Cycle Models
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Example Customer Change

Internet: broadband penetration

growth in

Q1'04 Q2'04 Q2'04

Asia Pacific total 48M 54M 12.8%
China 15M 19M 26.1%
India 87k 189k 116.8%

http://www.apira.org/download/world_broadband_statistics g2 2004.pdf

What is the expected growth of # customers?

What is the impact on system and infrastructure?
What is the impact on CRM (Customer Relation Management)?
What is the impact on customer, sales support staff?

Modeling and Analysis: Life Cycle Models version: 0.7 p—
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Web Shop Content Update

SCIEeN || SCreeN | How much timefeffort is needed for content updates?

How much staff is needed?

client client |
‘What is the impact of errors in content updates?
< network How many errors can be expected?
éWhat IS the impact of content updates on server loads?
web | e
server new content
publication and updates| content
definition

< network

data
base product
server || descriptions L
logistics

. . customer
financial

relations

ERP

Modeling and Analysis: Life Cycle Models version: 9.7
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Web Shop Content Change Effort

prepare prepare | prepare
change 1 change 2| changen,
review input verify verify
select info change 1| change n
Iayout&_ccosmetlcs inspect source commit
check-in :
inspect result changes
eﬂEortchanges - r]changes*(tprepare + tverify)"'tcommit
with t = 4 min
prepare
#fte = effort changes / hOUrs per day
tverify = 2 min
tcommit ~ 1 min
effortchanges 1uur| 10 uur| 100 uur
Hfte 0.1 1 12 hours per day = 8 hours

Modeling and Analysis: Life Cycle Models
Gerrit Muller
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Example of Client Level Changes

[ ©) Amazon.com: Online Shopping for Electronics, Apparel, Coi

uters, Books, DVDs & more - Mozilla Firefox

Bestand Bewerken Beeld Geschiedenis Bladwizers Extra  Help
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gy

Your
Amazon.com
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- New customer? Start here.

" Browse Books Bestsellers

oks, Music & Movies
Books
DVD & VHS

v

s Poie
I
h

Order this beautiful 40-inch
full 1080p LCD HDTV from
Samsung at Amazon.com and
get free_white-alove delivery.

Magazines & Newspapers
Music

Textbooks

Unbox Video Downloads

The Secret Hardcover by Rhonda  Harry Potter and the Deathly You: On A Diet: The Owner's Extreme Savings on

h ) Byme Hallows (Book 7] Hardcover by J. K. Manual for Waist Management B  Pulloutty
Clothing & Accessories Rowling Hardcover by Mehmet C. Oz %] aift for leg
Apparel & Accessories Shop wat
Jewelry & Watches > See all bestsellers in Books @Jaegeria
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Consumer Electronics foe of Bowfi
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catalogue entries
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Example of Time Scale Model for Changes

: MR
problem workstation
: scanner
response useful life :
useful life
clinical procedural legislation
prototype change change
3 months i 1 year 1 1 10 years
l I I A 4

v

v

commodity new generation of
hardware magnets
and gradients
software detectors
minor SW major SW
release release

version: 0.7
March 27, 2021
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Web Shop Security and Changes

screen screen

I .

What is the security model?

client client

éWhat s the impact on server loads?

éWhat is the impact on staffing?

public
internet
network
(
protected web
production server
area

j %What Is the impact of changes in staff?

What is the impact of changes on
_security?

.......................................................................................................................

C

data
base
server

very secure intranet

L
network\ P \[ content ]

product

descriptions

definition

. . customer
financial

logistics
ERP

relations

Modeling and Analysis: Life Cycle Models
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Web Shop Reliability and Changes

severity hit detection
new faults = average fault density * #changes probability | probability
| Jansen 1so low high low
z f( severity, Janssen
#errors = hit probability, :
Operatoriso | ., high medium

faults detection probability) sales repr

Modeling and Analysis: Life Cycle Models version: 0.7 p—
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Exercise Life Cycle

Analyze the evolution during the lifecycle.

e identify sources of change in customer context, life cycle context,
and technology

e make a list of changes

e determine per change the expected rate of change and the
required response time to the change

e optional: determine effort, impact, and risks per change

. . . |
Exercise Lide Cycle version: 0.7
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Simplistic Financial Computations

Product Margin = Sales Price - Cost

A

street price
sales price

retailer margin
and costs

margin

miscellaneous

labour

material

Margin per product.
The margin over the sales volume,
must cover the fixed costs, and generate profit

A transportation, insurance,
royalties per product, ...

Cost per product,
excluding fixed costs

cost price

purchase price of components may cover
development cost of supplier

<
-«

Hockey stick and scenarios

1M$

0.5M$

(0.5M$)

(1IM$)

°
iy early more expensive
/ »< product + follow-on
# delay of 3 months

¢" original model

o
£
o
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/ e
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Profit as function of sales volume
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profit &%
variable

8
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‘ sales volume

break even in units

point
expected
sales volume

intentionally left blank
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Life Cycle

Multiple Life Cycles

System Life Cycle

s system
individual systems order
(]
[&]
: S &
service Z c
(@] -
s £ 8
system upgrades and options disposal ® E % 8
5 o e
production production P ) ) S using e O o g
system upgrades and options % —e R 4 Qb\é\\ N g o
sales sales o ’ & §°’\q;\\° g 2
. changes, e.g. N secondary &
system upgrades and options accounts £ use § G
creation creation procedures

Analyze Frequency, Response Need, and

Impact

Identify potential life cycle changes and sources

o how often
Characterize time aspect of changes

how fast
Determine required effort amount
type
Determine impact of change on performance
system and context reliability
Analyse risks business

Logarithmic Axis of Change Frequency

problem workstation MR
) scanner
response useful life -
useful life
A A
clinical procedural legislation
prototype change change
3 months jt 1 year j‘ jt 10 years
\ 4 | y | ) 4 A 4
4} A A ¢
commodity new generation of
hardware magnets
and gradients
software detectors
see \ 4 \ 4
reasoning minor SW major SW
release release
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