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Red Mustang,
made in 2001,

0 miles,
$18,500

Fill:
Red Mustang,

made after 1999,
Any color Mustang,

Sell:

made in 2001,
0 miles,

more than $18,000less than $19,000
at most 20,000 miles,

Buy:
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Mustang
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Mustang

$17,000$18,000
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$19,000
Mustang Mustang
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Completely filled Partially filled

removed reduced

Mustang
Fill:

2 cars

Mustang

Mustang

2 cars

Sell:

2 cars
Mustang

Buy:

4 cars

Sell:
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or or
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size 100, at least 10, step 5

(d)
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at least 2,
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Fill:

2 Camries,
Buy:

$17,000 $12,000

Buy:
2 Tercels,

2 Camries,
$16,000

Fill:
2 Tercels,
$11,500

removedremoved reduced

$11,000
at least 2,

Sell:

$15,000
1 Camry,

Sell:

or

2 Tercels,

size 6, at least 3

$11,000
at least 2,

Sell:

$15,000
1 Camry,

Sell:

or

2 Tercels,

size 3, at least 3
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$9,000

and

$30,000

and

Sell: Buy:
1 Tercel,

Buy: Buy:
1 Echo,
$12,000

1 Sequoia, 1 Trailer,
$2,000

Buy:
1 Boat,
$3,000

(a) (b)
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$9,000

Sell: Buy:
1 Tercel, 1 Echo,

$12,000

and

Buy:
1 Tercel,
$10,000

Sell:
1 Echo,
$11,000

Fill:
1 Tercel,
$9,500

1 Echo,
Fill:

$11,500

Sell:
1 Echo,
$11,000 $30,000

Buy:
1 Sequoia,

(a)

Buy:
1 Tercel,

Sell:
1 Echo,
$11,000

Buy:Sell:

$9,000 $12,000
1 Tercel,
$10,000

1 Echo,

Fill:
1 Tercel,
$9,500

Fill:
1 Echo,
$11,500

and and

(b)

$9,000

Sell: Buy:
1 Tercel, 1 Echo,

$12,000

and

Buy:
1 Tercel,
$10,000

Fill:
1 Tercel,
$9,500

Fill:
1 Echo,
$11,500

$29,000
1 Sequoia,

Buy:
1 Boat,
$3,000

andand

Fill:
1 Boat,

$2,500$29,500
1 Sequoia,

Fill:

1 Boat,
$2,000

Sell: Sell:

(c)
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$30,000

Buy:
1 Sequoia,

$27,000

Buy:
1 Explorer, 1 Trailer,

$2,000

Buy:

$30,000

Buy:
1 Sequoia,

$27,000

Buy:
1 Explorer, 1 Trailer,

$2,000

Buy: Buy:

or

and

and

or

$500
1 Tent,

$25,000
1 Sienna,

Buy:

$26,000

Buy:

or

and

Buy:
1 Xterra, 1 Boat,

$3,000

(a)

(b)
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$9,000
1 Tercel,

Sell:

at least 2,
$12,000

Buy:

and

2 Echoes,
Sell:

1 Tercel,
$9,000

size 2, at lease 2

and

Buy:
1 Civic,
$12,000

or

1 Echo,
Buy:

$12,000

(b)(a)
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$9,000

Sell: Buy:
1 Tercel, 1 Echo,

$12,000 $5,000

Sell: Buy:
1 Tercel, 1 Echo,

$15,000

and and

size 6, at least 2, step 2 payment limit: $3,000
(a) (b)
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Buy:
6 cars,

at least 3 3 cars
Sell:

Buy:
3 cars,

at least 3

Fill:
3 cars

reduced removed

(a)

Buy:
6 cars,

at least 3 3 cars
Sell:

Fill:
3 cars

reduced removed

(b)

3 cars
Buy:
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CHANGE-ORDER(old-order )

Return new-order

20 Echoes,
$11,500

Sell:

$12,000
10 Echoes,

Buy:

Fill

Sell:
10 Echoes,

$11,500

Sell:

$12,000
10 Echoes,

modified

(a) (b)

sizeIf [old-order ] > 10,
then return "no change"

new-order := old-order
price[new-order ] := $12,000
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Market description

Pending orders

Trees with

    orders
index nonindex
orders

List of
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sell: red Mustang, made in 1999, 30,000 miles
sell: white Camry, made in 1998, 42,000 miles
sell: red Echo, made in 1995, 65,000 miles
buy: green Saturn, made in 1997, 58,000 miles

Trees with index orders
buy: any red car, made after 2000
sell: any sports car, made in 2001
buy: any green Mustang, at most 5,000 miles
sell: any Echo, made in 1995

Pending orders

Market description
Attribute 1: Model               Attribute 3: Year
Attribute 2: Color                Attribute 4: Mileage

List of nonindex orders
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No

Yes

Stop trading?

Stop the matcher

Process every new order
in the queue of incoming
orders (see Figure 4.6)

Start the matcher

For every pending nonindex
order, search for matching 

index orders (see Figure 4.7)
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Add it to the
indexing structure

Add it to the list of
 nonindex orders

Delete
the order

Process the
modified order

(see Figure 4.6a)

Delete the 
old order old order

Update the

completely filled?
Is the order

structure?
in the indexing
Change position

new matches?
Can it lead to

Search for new
matches

(see Figure 4.7)

(b) Modifying an order

Search for index orders
that match the new order

completely filled?

order?
Is it an index

Yes

Yes No

No

Is the new order

         (see Figure 4.7)

(a) Processing a new order

No

Yes

No

Yes

No

Yes
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Year Year Year Year
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Black Camry,
made in 1999,

B

Gold Corvette, Red Corvette,
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Blue Mustang,
made in 2000,
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made in 2000,made in 1998,

Red Camry,
made in 2001,
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16 17 18 19 20 22 23
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RedBlack
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ColorColorColor

American:
Japanese:
Sports:

Corvette, Mustang, ...
Camry, Echo, ...
Corvette, Mustang, ...

indexing by attribute value
Camry:
Corvette:
Mustang:

Japanese, ...
American, Sports, ...
American, Sports, ...

...

...

Standard stes

...(a) Central table of standard stes. (b) Standard stes in a node of the indexing tree.
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Standard stes
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Mileage Mileage

Model

Model Color Year Mileage Price Size

R Camry 1999 35,000 215,000
S Camry 1999 14,00035,000 1

Black
White

(a) Two new orders.

Red Camry,
made in 2001,

0 miles

Red Camry,
made in 1998,

Red Camry,
made in 1998,

17 18 19
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C E

F H

G
$14K $20K

$20.5K

I
$21K

$14K
S

35,000 miles
made in 1999,
White Camry,

(b) Indexing tree with new orders.

$13.5K $14K
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Black Camry,
made in 1999,

B
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Mileage
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Year
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Color
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11 12
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