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« Deployment System
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GAMS’ Fundamental concepts

Platform independence

Open architecture and interfaces to other systems

Balanced mix of declarative and procedural elements
— Declaration of Sets, Parameters, Variables, Equations, Models, ...
— Procedural Elements like loops, if-then-else, ...

Layers of separation

> Interface> Data > Model > Solver > Interface>




GAMS’ Fundamental concepts

 Different layers with separation of
— model and data
— model and solution methods
— model and operating system
— model and interface

- Models benefit from

— advancing hardware
— enhanced / new solver technology
— improved / upcoming interfaces to other systems

> Interface> Data > Model > Solver > Interface>
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'GAMS 23.3 Beta

 Released yesterday! www . gams . com/beta

— Solver updates:
« Baron 9 (Conopt as an NLP solver)
Gurobi 2.0
Mosek 6 (beta)
Xpress 20.00
Coin-OR (various)
Coin-OR based Cplex, Gurobi, Mosek, Xpress links

— GAMS on Amazon EC2 (pay by the hour)
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Basic Sudoku

 address | &) Rttp: /fwww  dailysudoku.com/sudokufindes shitrrl

m Welcome to the Daily SuDoku! Classic | Monster Kids  Squiggly

Today's SuDoku Today's SuDoku is shown on the

SuDoku Archive right. Click the grid to download a _ _ _ _ 6 _ _ 1
printable version of the puzzle. Visit

SuDoku for Kids the archive for previous daily puzzles _ _ 7 _ 3 _ 1 4
and solutions. Play onling, print a

Draw/Play Sudoku, salve and get hints using the 5 9

Discussion new improved DrawlPlay function. 6 2 1

FAQ But how do | do it? gl 4 3

Books The objectis to insert the numbers in . 1 . . . 5 . . 8 fé

Syndication the boxes to satisfy only one condition: =
each row, column and 3x3 box must 9 3 E

Links contain the digits 1 through 9 exacthy | ! ! ! ki
once. What could be simpler?

Email and News g ? _ _ 8 _ 6 _ 3 §
The rules of the new Monster 3

Contact

11 Sudokus are exactly the same, but 9 2 z

more numbers and letters are needed,  Daily SuDoku: Thu 2-Nov-2006 very hard
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Christmas Tree Sudoku

Address | @] hitp:/ fwvew . dallysudoku.comysudoku/archive shtmi?year= 2005&month= 128&day = 23&type=seasonal

Daily Seasonal Sudoku: Fri 23-Dec-2005 [instructions]

Home

Today's SuDoku 3 2 9

SuDoku Archive . . . ! !
1 2

SuDoku for Kids

DrawiPlay _I | !
Discussion _ 7 4 9 2 _
FAQ 6]2 8|3

Books -1 5
Syndication I I

Links 3 4

Contact 3 5
12 Christmas tree Sudoku: Fri 23-Dec-2005 very hard

—

Email and News

(] Dally Sudcbu Lid 2005, All rghts reserved.
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Demo: Basic Sudoku (su1)
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el (] (] [a o5 ch o [t (3=}
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rZ G 2

T3 4 o 1
4 g = 3

r5 3 E

TG 2 g 7
T

3 7 a &

o 5 3 (=
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' Demo: Find other solutions (sut - su2)

* |s the solution unique?
* If not, how many solutions exist?

 Edits for sut1 - suz:
— Implement binary cuts to exclude known solution

— Use loop to find and store solutions
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Demo Infeasible Sudoku (su1 > su3)

What should we do with an infeasible Sudoku?
— Not enough to just report the infeasibility
— Here, repair the data to make the model feasible

Edits for going from su? - sus3

— Use random generation to get bogus data

— Remove X.fx for fixed cells

— Add binary variable UNDO (relaxes fixed cells)

— Add equation fix using the UNDO variables

— Add new objective function: Minimize sum over all
UNDOs

— Write short report
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Samurai Sudoku

Address

&1 http:/fsudoku. top-notch .co .Uk /gattaS .asp

Top Notch Free Samurai #33

Samurai
Sudoku (Easw

- et the salution to this puzzle from our salver.
2 2 /-
b‘h" [\1“ "(“ Fegistered uzers can viewy, save or print thiz Samurai in Acrobat POF formst.

The classic five merged grid Samurai 4 8 3 2 9
Sudoku. We have one free puzzle each
week and three addtional weekly 7 5
puzzles for registered users. See
belows for previous puzzles. 6 4 5 9 T

(=2 B N /N ]

We alzo have a printakle blank Gattai-5 6 3 1 4 3 2
gricd for thoze of you who want to print
out some copies to work on. 5 4 8 1 3

Free Samurai #33 (Easy)

Access key:

To access the premium Samurais, you 52 719
will need to enter an access key in the
hoi above. The satme key will also et 3 1
YOU ACCESS our Sensei, Shogun, Sumo
and Wordoku puzzles and use bath the 11 4 3|6
samurai and standard solvers a5 many

times &= you like. 191 4 7 9 3 7

To obtain an access Key:
Click the "Buy now" button below to use 5 2 8 9 1 3
secure PayPal pages to purchase an
access key. Each key costs £2.00 and

iz valid for 14 days. The key will be sent 3 6 4 i 7 8|6
to you by email. We will only use your 7 3 [ [ 4
email address to administer this service,
and will not pass your details to any 2 T <] 9 5 7
third party.

Buy MNow

[=-REN = RREE
o




' Demo Mapping data (map1)

« We solve the Samurai as 5 basic puzzles, with linking
constraints for the overlapplng cells

« Requires mapping 21x21 | el 1 2fs Is) els
Samurai puzzle into 5 HEE OB BN ] s
separate 9x9 puzzles s

8 4




Demo: Samurai model (su3 2> su4)

Iwpigrs R :

; : Ty LR i > Y
R T A Mg = - e TR
T ‘4 | - I . '.r - i

» Add puzzle index p to all variables/equations
 Add linking constraints
« Use random data to test
« Fix undo variables initially to O
— If the model is feasible, it will solve quickly
— If infeasible, we unfix undo and resolve




GAMS in Control

Direct GDX Direct GDX
Interface Interface

External Databas External Databas GUIs

9 Import Export
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Application in Control

GDX API

¥

GDX API

||

GDX
Container

GAMS
(Executable / DLL)

|

Creating

Input

Call GAMS

GDX
Container

Reading
Solution




Creating Input for GAMS Model
Callout to a GAMS Process/Executable
Reading Output from GAMS Model

« Works from basically every environment
— Web application (server side)
— Application Builder
« Oracle, Eclipse, .NET, ...
« Regular Programming language C++, Java, VB, ...
— MS Office Application / VBA

 Integrates with existing user IT infrastructure
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Demo: Excel in charge (samurai_vb)

 Existing Samurai
model with Excel
GUI

* Look at data
communication
between model
and GUI

8 i 2
4 7 51 3T
58 119 ] 1
9 5 i 9 4
1 i
3 T 2 4 3
4|5 i1 2 il
513 2 4 13
i 3 4
4 i
3 8
3 8
] T 8
2 4 91 72
9(8 2|6 9 2
2 4 9 3 4
2 [
1 3 2 [l 5
85 Jl4 2 1
G 1 51 8 17
2 3 4
Samurai Samurai
1 2
Samurai Samurai
3 4

Solve

GAMS Directory: |

chprogram files\gams23 2\

Working Directory: |

citmp3t




' Demo: Samurai data input (su4 - sub)

* Prepare our Samurai model su4 to plug in to
spreadsheet

« Import 21x21 data from GUI (via GDX)

« Use mappings from map1 to map 21x21 - 5x9x9

« Export 21x21 solution to GDX
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Clean up (su5 - sub)

» Create text file for display in GUI

Solver: CPLEX
equations: 1945 varnables: Shdb
model status: T OFTIMAL

solver stat us: 1T NORMAL CONMPLETIOMN




: Contacting GAMS

Europe USA

GAMS Software GmbH GAMS Development Corp.
Eupener Str. 135-137 1217 Potomac Street, NW
50933 Cologne Washington, DC 20007
Germany USA

Phone: +49 221 949 9170 Phone: +1 202 342 0180
Fax: +49 221 949 9171 Fax: +1 202 342 0181
http://www.gams.de http://www.gams.com
info@gams.de sales@gams.com
support@gams-software.com support@gams.com
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