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Algebraic Modeling Languages (AML)

e High-level computer programming languages
1 < e Formulation of mathematical optimization problems
e Notation similar to algebraic notation

N—
/"
5 < e Do not solve problems directly, but offer links to state-of-
the-art algorithms (“solver-links”)
N—

Source: http://en.wikipedia.org/wiki/Algebraic_modeling_language


http://en.wikipedia.org/wiki/Algebraic_modeling_language
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What does a modeler
have to think about?

—_

Application
Mathematics
Programming

Performance

Scalability
Connectivity
Deployment

Maintenance (Life Cycle)

(R0 N O U1

GAMS makes

modeling easier
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Design Principle

o Simple modeling language with a balanced mix of

1 :
2 declarative and procedural elements
N—
/"
5 J e Open architecture and interfaces to other systems,
independent layers
N—

Model
Platform Solver Data Interface @ 2 @
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Broad User Community and Network

GAMS used in more than 120 countrles

Number of visits to GAMS
download website

25+ Years §
GAMS Development [ 80000
3 60000

40000

20002 | @ 6 @

2010 2011 2012 2013
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Broad Range of Application Areas

Agricultural Economics Applied General Equilibrium

Chemical Engineering Economic Development
EcOnOmMetrics Ehergy.
Environmental Economics Engineering

Finance Forestry
International Trade Logistics
Macro Economics Military

Management Science/OR Mathematics

Micro Economics Physics
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Upcoming release — GAMS 24.3
(estimated release date: August 2014)

Enhancements during last year

—[GAMS System Updates

:Solver Updates

:New Tools and APl Updates

:New Model Library Examples
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Enhancements during last year

GAMS System

Updates

Solver Updates
for > 15 solvers

Singleton set

s

Obfuscate restart file

g

/BARON 14.0.0: Significant \
advances in the handling of
integer programs

CONOPT: New option to control
definitional equations.

GUSS/Scenario solver can now
be combined with the GAMS
Grid Facility.

" CPP function library )
e Automatic differentiation
. Multi-variate Normal
Distributions
\_ )

NG /

OXIC)
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Singleton set

g - |
25 ot e " e |y e

File Edit Search Windows Utilities Model Libraries Help

| L|%v] % 3 | a]n] S

b—
& C\Users\TonilapTop\Documents\gamsdir\projdir\201407_IFORS_Barelona\singleton_exl.qms E\ 3 :
singleton_exl.gms  singleton_ex1 st |
* A singleton set is a set that has at most one element -

set 1 /a,b,c/:
Singleton Set first(i) /a/
last (i) /c/:
Parameter p(i)/a 1
b 2
c 3 /:
Parameter vall, valZz;
vall=p(first):
valZ=p(last);
Display vall,val2;

m

m

as C\Users\TonilapTop\Documents\gamsdir\projdiri201407 IFORS Barelona\singleton_ed.lst = Ech =

I singleton_exd st

Compilatior -
£Execution
Dﬁgﬁy — 11 PARAMETER vall = 1.000 [

val2 PARAMETER val2 = 3.000

4 i N KN b T

1 | [T | P
[ 29.1| |
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Obfuscate restart file

F

am gamside: C\Users\TonilapTop\Documents\gamsdir\projdiri201407_IFORS_Barelona\tmp.gpr

= [

File

Edit Search Windows Utilities Model Libraries  Help

SRR — Y]

|
-

— Ci\Users\ToniLapTop\Documents\gamsdirprojdiri201407_IFORS_Barelonat\obfuscate_ex.gms

ohfus1 gdx | obfus2. gdx | obfuscate_ex.gms  obfuscate_ex lst |

=8 C:\Users\ToniLapTop\Documents\gamsdir\projdir\201407_IFORS_Barelona\obfusl... El@ i

I obfuzl.gdx

q |

Scall gams empty2.gms r=lanon restartNamed=0named gdx=cobfus2

Create restart file on your safe machine
Scall gamslib trnsport
Scall gams trnsport a=c s=0named saveobfuscate=0anon
* Send Onamed.g00 to "unsafe machine™

m

* Execute obfuscated restart file on remote unsafe machine
fecho * Empty > empty.gms

Scall gams empty r=0anon s=lanon 1lo=%GAMS.lo% gdx=obfusl

* Send the result restart file to "safe machine" and view result

Secho * Empty > emptyZ.gms

1 | L2

EntrylSymhoIlType'Dim'Nr Elem | o

6F Par 0 1
TG Par 2 6
I N
91 Var 0 1
10 AD01  Equ 0 1
11 A00001 Equ | 1 2

12 AD0002 Equ | 1 3| [

Symbol search

HiA, B):

Level |Marginal |

L1111 WTTTITH 0

| 300
il 0.036

275
0.00900000000000001

275

Reset | ™ Saqueeze defaults
Search

Decimal
sot | doimax|

Ordering: 12 3

Next | Prev |

m

ﬁ Mo active process

ohfuscate_ex

=

4|

Iteration Dual Objective In Variable out Varial
1 73.125000H (""" EEET ot innnin i) AQoQo2(rrrrrrrrer 513
2 119.025000 H( "!HrLnry vl ti il nya00002 ("4!11110117) 513
3 153.675000E ('™t vmipiiiry poooo2 (") 513
4 153.675000E ('™t amii i ia00001 ("Ml T) 513

LP status(l): optimal

L

4

Close | OpenLogl [~ Summary only W Update

I obfusZ gds

#& C:\Users\ToniLapTop\Documents\gamsdir\projdir\201407_IFORS_Barelona'\obfus2.... EI@

EntrylSymhoI |Type|Dim|Nr Elem | o

6 f Par 0 1
7lc Par 2 6
s v 2
9z Var 0 1
10 |cost Equ 0 1
11 supply Equ 1 2
12|demand|[Equ | 1 3| (8

A

Symbol search

x(i, J): shipment quantities in cases

Level [Marginal |
seattle  [new-york 0
chicago | 300

topeka 0.036
san-diego|new-york| 275

chicago 0.00900000000000001
topeka 275

Reset | ¥ Squeeze defaults Ordering: 123
Search

Decimals
_ 8ot |0 Max

I

| Nextl Prevl -
]

1:1] [Insert [

OFC
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Enhancements during last year

New tools and

APl updates

" GDXRENAME: Rename the |

same unique elements in a GDX
file using a mapping given by a
L second GDX file.

GDXDUMP: new option
SymbolsAsSet - to write the
symbol table for a set as data.

.NET, Java and Python fixes and
improvements.

New Model Library

Examples

New examples to:

» Model Library =7
» Test Library =48
» Data Utilities = 5
» EMP Library =4
\Total > 1250 models

includes also a Practical
Financial Optimization

kModels Library

‘Note: The GAMS System )

@s®
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GDXRENAME Tool

-

as gamside: C\Users\TonilapTop\Dacuments\gamsdir\projdirf\201407_IFORS_Barelona\trmp.gpr

File Edit Search Windows LUtilities Model Libraries Help

gdwrename._ex.gms gdxrename_e:-:.lstl

gdxrenarme_gx |

I
E;l |*‘e@|$|%|l = {a}| §| || =
wa C\Users\ToniLapTop\Decuments\gamsdir\projdir\201407_IFORS_Barelona\gdxrename ... EI@ == Mo active process EI =l @ :

set ¢ /r, g, b, v/:

parameter A(c):;

A(c) = oxrd(c);

execute_unload 'data.gdx', A;
execute 'gdxdump data.gdx';
set map(*,*) /r.red, g.green,
execute unload 'map.gdx' map;
execute 'gdxrename data map':;

b.blue, y.yellow/;

»

Parameter A(*) /
'r' 1,

l'gl' 2;

'hb' 3,

l'yl' 4 /;

Soffempty
—-—-— gdxrename ex.gms(8) 4 Mb

m

execute 'gdxdump data.gdx'; L ——— gdzrename_ex.gms(9) 4 Mb

3 Sonempty
Parameter A(*) /
'red" 1,
'green' 2, £
"blue' 3,
'yellow" 4 /; i
4 | T }

4 [ Close Openlog | [ Summary anly W Update il
5 4] [Insert
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SpawnGAMSAccess (Datalib, #87)

Farm View

@| (=R, R R SpawnGAMS : Database (Access 2007 - 2010) - Microsoft Access ':' EI
Home Create External Data Database Tools Add-Ins [~ e
E $ Cut @ = Me % Totals 2. Replace . Loz oim -
— E3 Copy =] =8 save 5 spelling = GoTo~ !
View Paste Filte Refresh Find F U ab === BH
- # Format Painte e A~ & Delete - B More lg Select ~ LI & - = = =
Views Clipboard ] S:rt & Filter Records Find Text Formatting
All Access Objects = « || =] fimGamsControlPanel -
Search.. pel 4 - -
— n GAMS Main Control of Solution Process
1 tbiconstant
EH tbiDistance Solve Model --- Starting compilation j
- hinzport. gmz{44] 2 Mb
1 tbiGamssource - GDEIn=C:\U gersh T oniLapT ophDocumentsh gamedit projdir 201407_IFORS_B arelonatinputdata. gd
Interrupt - tnzport.gmz(73) 3 Mb
B tomarket - Starting execution; elapsed 0:00:00.004
- hinsport. gms(52] 4 Mb
E topmant Stop - Generating LP model transport
. - hinsport. gms(E7] 4 Mb
= tblshipment View Db Model - Brows 7 columns 19 non-zeroes
= thiTotalCost - Executing CPLEX: elapzed 0:00:00.014
EH tbfMransCost [Tuse Tmp Model IBM ILOG CPLE® 24.3.0 462330 BETA Released 10ull4 VS8 86 32bit/MS Windows
Cplex 12.6.0.0
Queries ¥ i
Forms P View Tmp Model Reading data..
Starting Cples. ..
% frmGamsControlPanel Vi Listi Space for names approximately 0.00 Mb
- = Usze option 'names no' to tumn use of names off
8l frmGamsModel Tried agaregator 1 time.
= 5 LP Presolve eliminated 1 rows and 1 columns.
LD hid LA e Reduced LP has & rows, B columns, and 12 nonzeros.
Prezolve time = 0.00 sec. [0.00 ticks)
View Result ) o . )
Iteration  Dual Objective In W ariable Out ' ariable
1 73125000 »(San-Diego.New-vork) demand(Mew-v'ork) slack
Reset Result 2 119.025000  x[Seattle. Chicago] demand(Chicago) slack
3 153675000 #[San-Diego. Topeka) demand(Topeka) slack
LP status(1]; optimal
Cplex Time: 0.00zec [det. 0.071 ticks]
Optimal zolution found.
Objective : 153.675000
- Restarting execution
- tinzport. gmz(67] 2 Mb
--- Reading zolution for model transport
- bnzpart. gmz(73] 3 Mb
== Gtatus: Mormal completion
- Job tmspart.gms Stop 07/11/14 13:12:46 elapsed 0:00:00.071
v
Record: M 10f1 M {% Mo Filter | |Search
==

@ ®
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SpawnGAMSAccess (Datalib,#87)

The Access VBA code is in control

. <

( From VBA we can write a GDX file either h 4 )
with: Notes.
e GDXAPI The GAMS model is saved in

an Access Memo field.

e MDB2GMS tool

\ J A temporary model can be

; modified in the GAMSIDE

Spawn GAMS . Note that we can also and executed from Access.
control (stop) the GAMS solver. \_ J

¥

{ We use GDXDUMP to write a text file that }

is transferred to Access.

OXIC)
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GAMS related advances

Paver 2

www.gamsworld.org/
performance/paver2/
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Paver 2

PAVER server (Performance Analysis and

Visualization for Effortless Reproducibility)

—[cOmplete rewrite PAVER 2.0, 2013 (Python) }
/New functionality: h
- Consistency checks
- Comparison against solution database
S Many more metrics )

—[Open source (COIN-OR project)
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Paver 2

File Edit View History Bookmarks Tools Help 0

| 18F hitp://www.ga...mance/paver2/ \"'\_+

= | & www.gamsworld.org/performance/paver2/

' PAVER 2

m

This tools 1s meant to simplify the task of performance data comparison and visualization.
Some description of 1t can be found mn:

Michael ER. Bussieck, Steven P. Dirkse, Stefan Vigerske
PAVER 2.0: &n Cpen Source Environment for Automated Performance Analysis of Benchmarking Data
to appear in Journal of Glokal Cptimization (2013)

Download PAVER 2:

* paverzip (15MB)
¢ README

There exists also an online PAVER. but the preferred way to use the tool is to download and execute it on the users machine.

For questions or comments please contact the PAVER 2 author.

Examples

| PAVER. 2 comes with a number of examples that demonstrate input format and functionality of the scripts.

LP Benchmark I

Input: lplgen tre Ip2gen tre Ip3gen tre linlib solu

PAVER 2 call: python paver.py lplgen.trc lp2gen.trc lp3gen.trc linlibk.solu --writehtml linlikb.gen @ 20 @
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Paver 2

PAVER 2 SERVER - Performance Analysis Web Submission Tool
The PAVER web-submission tool runs the PAVER performance tool  Optional Settings:
e paver.zip. See the README for details. ) )
Relative Tolerance on Bounds: 1e-6 (Consistency Checks)
Users can input their data in the form of trace files, which can be ge  Absolute Tolerance on Bounds: 0.0001 (Consistency Checks)
format. (Primal) Feasibility Tolerance: 2e-6 (Consistency Checks w.r.t. Examiner computed values)
If you find this tool useful, please consider citing the paper Optimality (Dual Feasibility) Tolerance: 2e-6 (Consistency Checks w.r.t. Examiner computed values)
M. Bussieck, S. Dirkse, S. Vigerske (2013). PAVER 2.0: An Open §  Reference Solver (Name): (Performance Evaluation)
Shift for Time (s): 10 (Performance Evaluation)
Note: there is a maximum total file size limit of 1Mb. Shift for Number of Nodes: 100 (Performance Evaluation)
Minimal Time: 1 (Performance Evaluation)
Submit trace files: g I : i
Time in case of failure: (Performance Evaluation)
Trace 1 _ Browse... | blitzen.trc i ; ) i
Number of Nodes in case of failure: (Performance Evaluation)
Trace2 [ fces ] comettre (Relative) Gap Tolerance: 1e-6 (Performance Evaluation)
Trace3 cupid.tre Threshold for being relatively faster: 0.1 (Performance Evaluation)
Trace 4 | Browse... | No file selected. Threshold for relatively better obj. value: 0.1 (Performance Evaluation)
Trace 5 ‘%] No file selected. Regard Dual Bounds (if available): v (Performance Evaluation)
Trace 6 [ Browse.. l No file selected. Number of ticks (points): 40 (Performance Profiles)
Trace 7 Browse... | No file selected. Extended Performance Profiles: (Performance Profiles)
Trace 8 [ Browse... ] No file selected. Include virt. best solver: v (Performance Profiles)
Submit solution files (optional): Option file name is runname: (Reading)
MINLPLib
GlobalLib Run PAVER | ReSET |
LinLib
MIPLIB 2010
Solutions 1 | Browse... | No fle selected. For questions or comments please contact the PAVER 2 author.

OEHC
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Paver 2

Solver Runs

* Thorin
* Gimli

Analysis Results * Bombur
* Balin

* Bifur
Your data was succesfully submitted to the PAVER - Perfo
Solving Data

» http://www.gamsworld.org/performance/paver2/anal

Statistics (Counts and Means)

You can also download the results at T R ———

o http://www.gamsworld.org/performance/paver2/anal

Performance profile for SolverTime
all instances with 0.0 <= Gap <= 1e-06

60}

Submit data: POoO0O0O000000000000000000000000000000000

....0.0.0..............0...
..00.

Date/Time [Mon Jul 1 1€:02:46é EDT 2013 50}

F~
o

Number of instances
w
o

Log file
= e—e Balin
o—e Bifur
e—e Bombur
10} oo Gimli
e—e Thorin
oo virt. best
o i
10° 10} 10° 10°

SolverTime at most this factor of best

(920
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GAMS related advances

Youtube Channel:
GAMS lessons

www.youtube.com/channel/
UCfTAizXPo4vN54CC-Zs9TTg
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outube Channel: GAMS lessons

GAMS GENERAL ALGEBRAIC MODELING SYSTEM

GAMS lessons

Home  Videos Playlists Channels Discussion  About

All activities ~

GAMS

HE GAMS lessons uploaded a video

i == An Introduction to Sets in GAMS
1 day ago + 8 views
In this video we will give an introduction to static sets, dynamic sets, and multi-dimensional
- sets. Furthermore, we will write a GAMS program that aims to illustrate how sets can be use...

ﬁ GAMS lessons uploaded a video
Install the Windows Version of GAMS on a Mac by Using Wine
2 months ago = 188 views

We will setup the graphical user interface for GAMS, GAMSIDE, on a Mac by using a third party
software called Wine.

GAMSE

HE GAMS lessons uploaded a video

How to Install the Native GAMS Version on a Mac
2 months ago = 154 views 25
We will make a apple script that launches a terminal window, which is setup in a way that

CAMS boasarnrde ran ko immodistele nead
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Summary

>

GAMS 24.3 System

Enhancements

Singleton sets

CPP function library

GAMS related f Paver 2

advances Youtube Channel
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