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Systems are everywhere.
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Given the variation in form,
function, and domain—
what do systems have

In common?

what makes them systems?



A system is a set of elements
linked by processes.
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Systems fall into
three broad categories:
— Formal systems:
rules for combining elements
— Production systems:
resource flows
— Control systems:
iInformation flows
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PART ONE

Formal
systems
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Designers have an intuitive feel
for formal systems,
and employ them often.



Grid systems.

Tools|for Understanding Contextland Taming Complexity



Signage systems.
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Identity systems.
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Product families.
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Typeface.

Jenson
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Typeface family.
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Multiple language script typefaces.

Arial family
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The elements
that comprise these systems
are related by shared form.

The shared form

results from a set of rules
defined by the craftsmen
or designers

who produce the system.



Often,

the rules are not written down;
they are simply

embodied iIn the artifacts.
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You can infer the rules
from the artifacts.

You can understand the spirit of Helvetica
and add old-style figures.

or create additional weights

or create a Chinese version.

Helvetica 0123456789
Helvetica 0123456789



The idea of theme and variations—

a set of formal rules, in which others can create—
Is quite old.

Tangram

K 2.
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Formal systems
of theme and variations
are common in architecture.



Basel's Munster Cathedral Cloisters.

20
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Systems of rules
for theme and variations
are branches of mathematics.
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Cellular Automata.
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Permutations.
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Not all formal systems are visual.

— Musical forms
— Poetic forms
— Rhetorical forms



Underlying these formal systems
are deeper structures:

— Regional cuisines

— Musical scales

— Natural languages

— Computer languages



Designing systems of rules,
which others use to design,
IS a growing area of practice.

— Standards
— Fastfood frameworks

— Construction set
— Software tools and games



PART TWO

Production
systems
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Productions systems focus on resources—

on stocks and flows.
Consider a reservoir or tub of water—
a stock—it has a finite capacity.

L



Water flows in from a source.

L



Water may also flow out to a sink.

|




Many sources may flow into one stock,
e.g., if the tub is outside, rain may also fall into it.

|




And one stock may flow out to many sinks,
e.g., water in the tub will also evaporate into the air.

|




The main source may be a tank,
which itself has a prior source,
perhaps a water filtering plant.
There 1s no ultimate source;

each source has a prior source.

L

—




The main sink may be a sewer system,
which itself has a subsequent sink,
perhaps a sewer water filtering plant.
There 1s no ultimate sink;

each sink has a subsequent sink.

L




Koblenz »

StrabBburg #

#Wiesbaden

One person’s source may
be another person’s sink.

People in Amsterdam
get much of their water
from the Rhine;

people upstream

In Basel,

discharge their treated
sewer water

into the Rhine.

Along the way,

a drop of water may
travel through the cycle
several times.



Water travels continuously through a cycle.

\I\ // Rain Clouds
Cloud Formation \ Pecptato
Evaporation + Conden sa@// \\ \\\ \\

:
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Carbon also travels through a cycle.
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Sometimes large quantities can be tied up—
sequestered—

so that they are not traveling through the cycle.
Changing stock levels—

sequestering or releasing water or carbon—
affects the climate as ice or carbon dioxide
interacts with the planet’s weather system.

Water Weather Carbon

Cycle Cycles Cycle
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The phrase cradle-to-cradle
suggests we build products so that they
can be disassembled and recycled.

Manufacture

and Packaging
Minimize packaging
Encourage its re-use

Materials Distribution
Processing Minimize shipping distance
Avoid adding hazardous Manufacture close to point of use

chemicals so that materials
can be re-used

Replenishment Raw Materials Consumption
Ensure sources Sourcing and Use
are maintained Minimize new materials Enable repair
and continually Maximize recycled materials and upgrade
renewed
Disassembly and Disposal
Reprocessing Incent customers
Breakdown old products not to throw “away”

Extract usable materials

Collection

Take-back products
and packages

Re-sell used products
Or reprocess



For a given stock,
the rate of inflow and the rate of outflow may change;
we can open or close a valve.




If ‘the rate of inflow’ < ‘the rate of outflow’,
the tub will drain.

.




If ‘the rate of inflow’ > “the rate of outflow’,
the tub will reach capacity and overflow.




Most bathroom tubs include an overflow drain,
which automatically prevents spills.




Man-made dams

often include spillways
to protect the dam
from any overflow

that might weaken it.
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When ‘the rate of inflow’ = ‘the rate of outflow’,
the system is in dynamic equilibrium;

that is, the water level in the tub remains constant
even though water is flowing in and out.

T

Ll




For almost 2,000 years, people have used float valves
to automatically reduce or shut off in-flow.

Float Valve Float Valve
Open Closed
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Float valves are part
of modern toilets,
automatically
controlling the

water flowing into the
storage tank.
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Stocks-and-flows diagrams can be used
to model many kinds of systems:

— Populations

— Production and sales of goods

— Shipping

— Finances



Minard's model of Napolean’s march to Moscow.
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Flight density between international airports.
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Stocks and flows can be represented

in a number of visual forms.

From: Donella Meadows, Thinking in Systems

rain

water in
reservoir

evaporation




Stocks and flows can also be represented
mathematically and in computer simulations.
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The MONIAC or
Phillips Hydraulic
Computer
represents the
UK economy with
stocks and flows
of water.




Living systems also form growth loops
or virtuous cycles;
adults beget children who may become adults.

Adults Children



Without constraints,
such as predators, disease, or food shortages,
rowth loops will cause populations to explode

@



Mature ecosystems

reach points of dynamic equilibrium;
populations remain stable—

the number of births = the number of deaths.

|




Disturbances from outside the system

may throw it out of balance
and result in a new, much different point of equilibrium,

often with drastic consequences
for existing population stocks.

e _
&@ﬂ

Increasing Erosion

Decreasing Erosion



Interest paid on stocks of money
also forms a growth loop;
capital leads to more capital.

Capital Capital



Likewise debt can lead to more debt,
forming a collapse loop or vicious cycle.

Debt Debt



Speculative bubbles inflate in a similar way;
a price rise leads to expectations of further rises,
which lead to buying, which leads to price rises.
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Bubbles crash
as expectations of price declines lead to selling,

which leads to price declines,
reinforcing expectations.
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A recession reduces tax revenue,

which may reduce government spending,

which further weakens the economy,

creating a collapse loop, e.g., the Great Depression.
A
&

S

Weak economy



Keynes showed that increasing government spending during
a recession (by taking on debt) can improve the economy,
which avoids a collapse and puts the system back into balance.
As the economy improves, tax revenues increase,
and government debt can be paid down.

Conventional Wisdom

Tax
Revenue

/

Government
Spending

Economic

r Activity

Keynesian Theory

Economic Tax
r Activity Revenue

Government Government
Debt Spending




Key ideas from systems dynamics

— Source, flow rate, stock,
flow rate, sink
—no original sources
or ultimate stocks
—dynamic equilibrium
—virtuous and vicious cycles



PART THREEL

Control
systems
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Dynamic equilibrium is maintained by feedback

Measuring the effect of an action, comparing it with a goal
(maintaining the level of water in the reservoir)
and acting to correct differences

Float Valve Float Valve
Open Closed




A thermostat maintains a constant temperature.

|

Heater off

Temperature
Fluctuation

[\ [\ [\ [\ [\ [\ [\ Ins!defActu,aI)
{ V V V V V V Inside ‘Goal

.-~ QOutside




As the room cools,

a bi-metal coil contracts closing a circuit;
as the room heats,

the colil expands breaking the circuit.

Moving the temperature The bi-metal coil bends The bi-metal coil bends
control lever moves the towards the contact away from the contact

bi-metal coll screw as it cools screw as it warms



A flyball governor maintains constant pressure
In a steam engine.

| |
Beam

|
|
Chimney fo—— o
coal smoke
|
| —Boiler
fleed-water Flyball Governor
| pump
.I—Throttle valve
Flywheel
Steam cylinder
Boiler
Condenser
water pump
——Planet gear
‘ ‘ Water reservoir
| -—Sun gear

/ K

rnace

Condenser— — Air pump

stoked here

Input from

water source

jT
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Increasing speed closes a valve;
decreasing speed opens the valve. -

3.1

open

0 Through a system of gears and pulleys the speed of the steam
engine is transferred to the gear at the base of the flyball
governor—causing it to rotate.

1.1 Atlow speed, the flyweights remain close to the spinning
central axis

1.2 As speed increases, the flyweights swing outward,
and upward.

2.1 Atlow speed, the scissor mechanism pushes the lever arm up

2.2 Athigh speed the scissor mechanism pulls the lever arm down

3.1 Atlow speed, the lever arm pushes the throttle valve open;
increasing the flow of steam

3.2 Athigh speed, the lever arm pulls the throttle valve closed;
reducing the flow of steam
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This feedback loop is a structure common to
all control mechanisms: act, measure, compare
to goal, act to correct differences

self-regulating system

Like a self-regulating system, the creative process is
a classic feedback loop. Measure an essential variable;
compare it to a goal; and act to eliminate any difference.
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This process is similar to the Shewart-Deming
PDCA (plan-do-check-act) process.

quality cycle
The creative process is startlingly similar to the quality

cycle (Shewart, 1939), popularized in business circles by
the quality management movement (Deming, 1982).
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It's also an analog to the design process
and the scientific method.

scientific method

Forming a hypothesis is a special type of creative act.
Framing the creative process as “experimenting” shows
the close tie it has with the domain of science.

sisayjodAy
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Tracking by itself is only useful
If you can make correlations.

Tracking measuring + recording, perhaps correlating measurements
Open loop system, no feedback



Tracking + acting = managing

Managing measuring, comparing to goal, + acting to correct differences
Closed loop system, feedback enables dynamic equilibrium (homeostasis)
—first order



Managing may lead to learning

Learning anticipating disturbances + affects of actions
Studying the system, developing a model of the feedback loop
—second order

Managing measuring, comparing to goal, + acting to correct differences
Closed loop system, feedback enables dynamic equilibrium (homeostasis)

—first order

Tracking measuring + recording, perhaps correlating measurements
Open loop system, no feedback
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Learning may lead to experimenting

Innovating recognizing patterns, proposing causes, + testing hypotheses
Studying the environment, experimenting to see how the system
connects to other systems

Learning anticipating disturbances + affects of actions
Studying the system, developing a model of the feedback loop
—second order

Managing measuring, comparing to goal, + acting to correct differences
Closed loop system, feedback enables dynamic equilibrium (homeostasis)

—first order

Tracking measuring + recording, perhaps correlating measurements
Open loop system, no feedback
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Living systems must maintain
dynamic equilibrium (homeostasis)
to survive




A patient’s vital signs measure
important elements of homeostasis

Variable Goal range

Body temperature 97.25°F — 99.5°F

Heart rate 60 —80 bpm

Blood pressure <120/< 80 mm Hg

Respiratory rate 10— 14 bpm

Goals

v

Measures



Maintaining homeostasis requires ‘closing the loop’

on many variables simultaneously

Actions

Goals

v

Measures



PART FOUR

Resources
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Karl Gerstner
Designing Programmes
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Donella Meadows
Thinking in Systems Thinking in Systems

A Primer

Donella H. Meadows
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Ross Ashbhy
An Introduction to
Cybernetics
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D’Arcy Thompson

On Growth and Form

Tools for Understanding

Con

text and Taming Complexity

ON GROWTH
AND FORM

The Complete Revised Edition

DArcy Wentworth Thompson



William McDonough
& Michael Braungart
Cradle to Cradle

product o

5 ORe: - U0

Bals e o
IETTVRT g T -]
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PART FIVE

Assignments
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Assignment:

Consider a restaurant
as a set of systems.

Represent them
In @ map or diagram.



Basic Meal Cycle

A Model of a Restaurant

dining room

kitchen

payment + tip ...cycle ends
O
dishes
order
o . o
5 = © £
..mv- (] |nn.v ©
3 : =
[q
POo}
O
nuaw " suibaq 8joAo

Jaye / 8jojeq dn-jes



Online Meal Ordering: Service Model

Signs Up / Creates

Pick-up

$ $ $ $
Customer Payment Merchant
Bank < > System Bank
Approves
*‘l Transaction B
: “Order
Emall_ __| Received” OFrder
To © Sends SMS/ Email ax To
Alert
Talks to
Diner View Merchant View
~~
® —
Input order via
J @ Sends pos |
— Restuarant Backend —
@ H Home Menu H Order Application 0(§eglélatr Cooking g
P P GoesTo Page Reads Selects Confirms Records e e ] Initiates Food <
(] 6 Process) < 3
M 2| 3
Other Diner . ay , - 'ctems g 2
Members ign-up: - Cost & o
of Party Save H - Address Reads © ;:.;_
: -Time and g
' - Payment info writes to ;
i 8
'
:
'
' - Diner Site & Restaurant
. PDlm_ar — Order B Menu Order Cust'omer Mercllant
: fotlle May Supply Histories Set-u Histor List RROS
' Records Uploaded to [ Y
'
' Database
'
'
'
'
'
'
'
'
'
'

(Delivery, may be added later)

Restaurant Branding

Magellan Branding

O
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Starbuck’s latte framework

Drink style

Caffeination

of espresso

Amount of espresso

Drink size

Milk type

Syrup

Whipped cream

Warm lced

Regular Decaf. Half-caf.

One'shot Two shots Three.shots Fourishots
Short Tall Grande Venti
Non-fat Two_percent Whole Breve
Chocolate Peppermint Caramel Vanilla
W/ whip W/o-whip

Tall Mocha

Decaf. lced Venti Soy Hazelnut Latte
Triple Grande Non-fat Peppermint Mocha with \Whip
lced Quad Half-caf. Venti Breve Caramel Macchiato

Soy

Hazelnut



McDonald’s: St

The dagram at right
Shows ransacton capaciy
22 fnction o crew sz

H dispiays  range from
3 cre 25 ransactions ow voume)

0
21 crw : 320 ransactions igh voluma.

The igram below
provides more e

It shows which crew members & s,
hei responsiits,

o wich saton area thy s,

and i whicn order.

Crew

Shit Manager
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Transactions 320

evels.

3
[
Production
[
Orve T
Management °
Transactions 25
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burgers
i
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McDonald's: Intersecting Journeys.
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Assignment:

Create a concept map
explaining how to play baseball.

Create a process flow diagram
for a game of baseball.

Integrate the concept map
and the process flow diagram.



Baseball diagram 1.

visitor IEIEI W
Home DEIEICIMM
Ball e Sir Ouste

-
3
n-
l.'_

o
=)
@
(.

Tools for Understanding Context and Taming Complexity 99



Baseball diagram 2.
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Assignment:

Select a story
from the front page of the New York Times.

Identify a system in one of the stories.

Make a list of components of the system.
Pick the most important components, not more than 12.
Represent the components and their relationships.

Label both the components and the relationships.



Ass

Find a syste

ignment

represent it
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“All the News
That’s Fit to Print”

Ehe New Aork Cimes

Late Edition

Today, partly sunny, milder, high
46, Tonight, turning mostly cloudy,
‘hut not as cold, low 35. Tomorrow,
eloudy, showers arriving, high 45
Weather map appears on Page DS,

VOL.CLVII. . No. 54,231
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POLITICAL MEMO

In Memories of a Painful Past,

Hushed Worry About Obama

By JEFFZELENY

DALLAS— There isa hushed
worry on the minds of many sup-
porters of Senator Barack Oba-
ma, echoing in conversations
from state to state, rally to rally:
Will he be safe?

In Colerado, two sisters say
they pray daily for his safety. n
New Mexico, a daughter says she
persuaded her mother to still
wote for Mr. Obama, even though
the mother feared that winning
would put him in danger. And at &
rally here, a woman expressed
worries that a message of hope
and change, in addition to his
race, made him more vulnerable
1o violence.

“T've got the best protection in
the world,” Mr. Obama, of Iili-
nois, said in an interview, repris-
ingaline he

those recollections and images
are often invoked by older voters,
who watch his candidacy with
fascination, as well as an uneasy
air of apprehension, as Demo-
crats inch closer to selecting their
nominee.

Mr. Obama has had Secret
Service agents surrounding him
since May 3, the earliest a candi-
date has ever been provided pro-
tection. (He reluctantly gave in to
the insistent urging of Senator
Richard J. Durbin, Democrat of
Illinois, and others in Congress.)
As his rallies have swelled in size,
his security has increased, com-
ing clase to rivaling that given to
asiting president.

His wife, Michelle Obama,
voiced concerns about his safety

ho
raise the issue with him. “So stop
warrying.”

Yet worry they do, with the
spring of 1968 seared into their
memories, when the Rev. Dr.
‘Martin Luther King Jr. and Sena-
tor Robert F. Kennedy were as-
sassinated in a span of two

Mr. Obama was 6 at the time,
and like many of his admirers, he
has only read about the violence
that traumatized the nation. But

Secret Service agents with Senator Barack Obama last month.

e Sen-
ate. Three years ago, she said she
dreaded the day her husband re-
ceived Secret Service protection,
‘because it would mean serious
threats had been made against

Among friends and advisers,
danger is something Mr. Obama
rarely mentions.

“It's not something that I'm
spending time thinking about day

Continued on Page ALS
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Conservative Distrust of McCain
Lingers Over ’05 Deal on Judges

By CARL HULSE

WASHINGTON — Back in
2005, Senator John McCain of Ari-
zona and fellow members of the
socalled Gang of 14 were hailed
as heroes in some quarters when
they fashioned an unusual pact
that averted a Senate vote on
banning filibusters against judi-
cial nominees.

Now Mr. McCain's central role
in that effort, which cleared the
way for confirmation of some
conservative jurists, is cited as
one reason for lingering distrust
of him among many conserva-
tives. The power to appoint fed-
eral judges is seen as one of the
most erucial presidential roles by
many on the right, and some con-
tinue o believe the agreement
undermined the Republican lead-
ership at the precise moment the
party was about to climinate the
ability to use procedural tactics
to black judges.

James €. Dabson, an influential
conservative leader, noted Mr.
McCain's role in the bipartisan
Gang of 14 in his announcement
that he could not support the lav-

maker as the Republican nomi-
nee under any circumstances.
Other conservatives still resent it
aswell.

“When people hear he was part
of the Gang of 14, it leaves a bad
taste in their mouths,” said Phil
Burress, president of the Citizens
for Community Values, based in
Ohio.

Even some colleagues now
‘hacking Mr. McCain consider the

George-Jordan Dimbo, 11. is an Irish citizen. but his father, Ethelbert, is not

Born Irish, but With Illegal Parents

KIERAN BOUDS PR THE HEW T0RE TIHES

By JASON DaPARLE

DUBLIN — Cork-born and proud of i,
George-Jordan Dimbo 15 10p to toe the Irish
lad. He studies Gaelic, eats rashers, plays hurl-
ing, prays to the saints, papers his walls with
parachial school awards, and spends Satr-
days at the telly watching Dustin the Turkey, a
wisecracking puppet, mock the powerful.

If the Irish government has its way, he
may soon be living in Africa.

George, 11, is an Irish citizen and has been
since his birth when Ireland, clone in Europe,
still gave citizenship to anyone born on its soil
His mother and father, Ifedinma and Ethelbert
Dimba, are illegal immigrants from Nigeria,
wha brought him back to Ireland three years
ago, judging it the best place to raise him.

Since then, the unusual trio — the Irish
schoolboy and his African parents — have
shared a single room in a worn Dublin hostel
while facing a prospect dreaded by children on
bath sides of the Atlantic, a parent’s deporta-
tion.

“Dear justice minister,” George wrote
when he was 8, “I heard my Mommy and Dad-
dy whispering abaut deportation. Please do not
deport us.”

“Remember,” he added, “I am also an
Irish child.”

Thousands of Irish children face similar

In a Changing Land, Deportation Threatens Families

BORDER CROSSINGS
DiversityinIreland

risks, living in a country where one or both
parents do not legally reside. Their stories find
abundant parallels in the United States, where
an estimated five million children — including
three million American citizens — have par-
ents who are illegal immigrants. New efforts w0
catch them make fear of deportation a growing
factor in American life, the flip side of generous
laws that make infants instant citizens.

The battle over the “LB.C’s” — Irish-born
children — stems from a decade of head-
turning change that has brought this island of
red-haired Marys and blueeyed Seans the
demographic version of an extreme makeover.

For centuries, Ireland was a racially ho-
‘mogenous land of emigrants. Now it is a multi-
cultural nation of immigrants, whose share of
the population, 11 percent, is nearly as high as
thatinthe United States.

Years of Irish prosperity have drawn Pol-
ish plumbers, Lithuanian nannies, Latvian
farm workers, Filipino nurses, Chinese traders,
and sub-Saharan asylum seekers. The tovn of
Portlacise, about 40 miles southvest of Dublin,
‘has the country’s first African-horn mayor. The

Continued on Page A6
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judicial agreement a
“We had the votes to put both
parties on the spat that whoever
15 president, Republican or Dem-
ocrat, has a right ta appoint and
we have the right to vote up or
down,” said Semator Orrin G.
Hatch, Republican of Utah and a
former  Judiciary  Committee
Continued on Page AL3

Another Try for Nader
Ralph Nader will seek the pres-
idency again, driven in part by
frustration over efforts to thwart
his last run. Page ALS

To Some Relief,

Fewer Youths

Jump Behind the Wheel at 16

By MARY M. CHAPMAN and MICHELINE MAYNARD

DETROIT — For generations,
driver's licenses have been tick-
els (0 freedom for America’s 16-
year-olds, prompting many to line
up at motor vehicle offices the
day they were eligible to apply.

No longer. In the last decade,
the proportion of 16-year-olds na’
tionwide who held driver's li-
censes has dropped from nearly
balf to less than onethird, ac-
cording to statistics from the Fed-
eral Highway Administration.

costs and a shift from school-run
driver education to expensive pri-
vate driving academies.

To that mis, experts also add
parents who are willing to chauf-
feur their children to activities,
and pastimes like surfing the Web
that keep them indeors and glued
10 computers.

Jaclyn Frederick, 17, of subur-
‘ban Detroit, is a year past the age
when she could get a Michigan i
cense. She said she planned to ap-

Bomber Kills Dozens in Irag
Atleast 40 people were killed
and 100 wounded when a suicide
‘bomber ran into a highway rest
stop crowded with Shiite pilgrims
about 43 miles south of Baghdad,
shouted “God is great” and deto-
nated explosives, Irag officials
said. PAGEAN

Sharp Reactions, in Russian
Some readers called it blatant
propaganda from the West. Oth-
ers viewed it as a depressing ex-
posé thatrang true. These were
some of the reactions of Russians
to an article in The New York
Times on Sunday, translated into
Russian, describing the crack-
downon democracy under Presi-
dent Viadimir V. Putin.  PAGEAS

Power Passes to 2nd Castro
LS Raiil Castra be-
came Cuba's new
president, ending
=4 hisbrother Fidel's
fll 45-vearrule. The

A new leader made it
8 clear that he would
\ make no radical

changes and prom-

7 vy s " cludes fashion hits and misses, a report from the Carpetbagger and
e rouaet On e TV Watch by Alessarkira Staniey.

ery important decision.  PAGE A1

Banlk's Action May Hurt Deal

The sale of Clear Channel’s
television unit to Providence Eq-
it Dar PRSI Sicouniarey NI R S =

FHOTORAPHS BT MOICA ALMEIDA[ THE NEW TORK TIMES.

Oscar Country for the Coen Brothers

Ethan, left, and Joel Coen shared the Oscar for best director, and
their film “No Country for Ol Men” won hest picture and twa other
honors at the B0th annual Academy Awards. Complete coverage in-

THE ARTS, PAGEEL

RISING INFLATION
PROMPTS UNEASE
[N MIDDLE EAST

HIGH OIL PRICES A CAUSE

Strikes and Boycotts as
Area’s Middle Class
Feels Squeezed

By ROBERT F. WORTH

AMMAN, Jordan — Even as it
enriches Arab rulers, the recent
ail-price boom is helping o fuel
an extraordinary rise in the cost
of food and other basic goods that
is squeezing this region’s middle
class and setting off strikes, dem-
onstrations and occasional riots
irom Moroceo to the Persian

Here in Jordan, the cost of
‘maintaining fuel subsidies amid
the surge in prices forced the
government to remove almost all
the subsidies this month, sending
the price of some fuels up 76 per-
<ent overnight. In a devastating
domino effect, the cost of hasic
foods like eggs, potatoes and cu-
cumbers doubled or more.

In Saudi Arabis, where infla-
tian had been virtually zero for a
decade, it recently reached an of-
ficial level of 3 percent, though
unofficial estimates put it much
higher. Public protests and boy-
cotts have followed, and 19 promi-
nent clerics posted an unusual
statement on the Internet in De-
cember warning of a crisis that
would cause ‘theft, cheating,
armed robbery and resentment
Detween rich and poor.”

‘The inflation has many causes,
from rising global demand for
commodities to the monetary
constraints of currencies pegged
10 the weakening American dol-
lar. But one cause is the skyrock-
eting price of oil itself, which has
quadrupled since 2002. It is help-
ing push many ordinary people
toward poverty even as it stim-
ulates a new surge of economic
growth in the gulf.

“Now we have to choose: we
either eat or stay warn. We can't
do both,” said Abdul Rahman Ab-
dul Raheem, who works at a
clothing shop in a mall in Amman
and once dreamed of sending his
children to private school. “We're
not really middle class anymore;
we're at the poverty level”

Some governments have tried
to soften the impact of high
prices by increasing wages or
subsidies on foods. Jordan, for in-
stance, has raised the wages of
public-sector employees eaming
less than 300 dinars (§423) a
month by 30 dinars ($70). For
those earning more than 300 di-
nars, the raise was 45 dinars, or
$64. But that compensates for
only a fraction of the price in-

Continued on Page A3

Mother Is Held
In L.L Slaying
Of 3 Children

ByROBERT D. McFADDEN
and ANGELA MACROPOULOS

A Long Island woman de-
scribed as emotionally disturbed
and afraid of losing custody of
her children called the police on
Sunday and led officers into a
Dlood-spattered bedroom where
her young daughter and two
small sons lay slain on @ bed, in-
vestigalors said.

The woman, Leatrice Brewer,
27, who lived with the children in
an apartment in the Nassau
County hamlet of New Cassel,
was taken to a hospital for phys-
ical and mental examinations, the
police said. Late Sunday evening,
she was charged with the murder
of all three children.

Neither the palice nor the
county medical examiner said
what caused the death of the chil-
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