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Overview

Users
® MAGICS l ' '
_ MagML Macro GUI
® Mag|C8++ Fortran
® Metview _ _
Magics++ Metview
or MAGICS 6.x
data access
visualisation &
computation
ECMWEF & third-party data libraries and software
EMOSLIB NetCDF ODB
SPOT (Metgrams) Grib_API MARS
» ;o
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Advantages of in-house development

® Faster adoption of new formats (e.g. Grib2) and changes
In forecast models (e.g. resolution) and making these
available to ECMWEF users and customers as these
become available

® Full control of development
® Debugging possible of whole application development

® Expertise in issues surrounding data reading,
visualisation and presentation of results

® Teaching of software through experts

® Independence from third-party licences
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MAGICS overview

® Meteorological Applications Graphics Integrated
Colour System

® MAGICS is a Fortran library

® MAGICS is used operationally for over 20 years in
more than 30 member states and countries

® MAGICS is used by Synergie (Méetéo-France)
® MAGICS is the graphical kernel of Metview
® Daily production of thousands of operational plots
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MAGICS overview

® Magics is meteorologically-oriented

= GRIB
= BUFR

= Weather statistics and
verification

® Magics provides a simple API

= Large set of parameters

=  Small number of FORTRAN
callable subroutines
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What can you do with Magics?

® Define your Geographical Area and Projection.

- e.g. Polar Stereographic, Cylindrical

® Import data
- GRIB, matrix ( z, but also u/v)

- BUFR for Observations

ECMWF Analysis VT: Saturday 14 June 2003 12UTC

. Ad d TeXt an d/O r au to m atl C tltl e SURFACE: Integrated soil wetness (layers 1+2+3) (m3/m3)

From the Grib or Bufr Header

® Create a legend

8L 884d8
22232222

® Plot contours
- High quality contouring
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What can you do with Magics?

® Display wind fields
- Arrows, flags or isotachs

® Display Observations

- Follow WMO representation
® Plot Symbols
® Display Axes and Graphs
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Magics++ overview

® Magics++ is arewrite of MAGICS
using C++ instead of Fortran

® Magics++ will be (mostly) backwards compatible with
MAGICS

® Magics++ will make it easier to add new features

® New APIs: C and MagML

® New output formats: PDF, EPS, GIF, SVG, KML

® New data input: GRIB 2, NetCDF, MapGen, ODB access
® New contouring

VisualisationTools at ECMWF, 3rd EUMETCAL Workshop '07 —w‘I‘ECMWF



MAGICS / Magics++

Programming interfaces

Metview Metgrams

v v

Fortran C++ MagML

Data-Input l l l l Output

——J PostScript &EPS
GRIB1&2 —Pp > PDF
BUFR —— PNG &GIF
NetCDF _> M ag i c s++ (animation + meta info)
OoDB —> New contouring —p SVG
Matrices —P —p KML
MapGen Features new in Magics++ —p OpenGL —» Metview
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Magics++ - new focus

® Focus shifts away from paper to screen and web displays

® Multiple output formats in a single run
ease setup and save computer resources (time)

® New web based formats: GIF (animated), PNG, SVG, PDF
and KML

® Easy to extend current driver (raster+meta) or add a new
driver (KML)

® Raster file meta data can support web applications by
providing info such as Lat/Lon re-projection, title, dates
and validity
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Magics++ - MagML

® XML based format to describe Magics++ plots

® Main aim is the large scale automatic production of plots
® Descriptive, not procedural

® No need for (re-)compilation
® Interpreter can be easily called in user code
® Description close to Metview’s icon convention

® Can be integrated into more complex XML request
descriptions

ldeal as backend for web interfaces with static

layout and visual properties but changing data
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MagML - code example

<magics version='2.0'>
<drivers name='tigge-plot‘>
<gif_animation />
<ps />
</drivers> Can be given as input variables
<page> v
<gribloop path='/tmp/tigge/plot/plot.temperature:850:pl.grib'>
<map width="50%">
<cylindrical />
<layer>
<grib />
<contour use_id='contour'/>
</layer>
<coastlines/>
<text/>
</map>
</gribloop>
</page>
</magics>
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Magics++ - Automatic production

amme (test) (no data) babj (prod} [202.527 , 317.505]
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EPS Meteogram
Reading (48m) 51.58°N1°*W
Extented Range Forecast based on EPS Distribution Tuesday 22 May 2007 00 UTC
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Metview

® ECMWF's meteorological data visualisation and processing
tool

® Complete working environment for the operational and
research meteorologist

‘Interactlve ~EE- | Batch script
JN\ — = routine production
PostScript
Malcro PNG JPEG
GRIB - I "
Metview
BUFR —— | . o
: Visualisation
Matrix Processin
other J
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Metview - strengths

® Easy to learn and use

® Users like short menus

® [con concept reflects meteorological content

® [cons allow Drag & Drop which speeds up development

® Icons and Macro objects are the same — future Macros
can be easily prototyped in the GUI

® Default behaviour can be easily customised, and
templates of icons exchanged between Metview users

® Continuous development

- Driven by very active user community inside and outside ECMWF

- New features through Magics++
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Metview Principles

® First Metview ® Second Metview
Principle: Principle:
“Everything in Metview “Every Metview Task Is
IS an Icon” a sequence of actions
on icons”
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Metview user interface

Opened Desktop
Main Desktop

File “iew Tools Folders Help
Menu 4
File “iew Tools Folders o100 00
Bar N s Click-Riah
@ @ plotqueue eps_sample targz IC = lg t
Synops Tic w_europe Tfc fOI‘ Des tOp
.I Menu
W4 — wel
T2m fczd_filter ohs-fc
eps_tio.grib - sample_data grib
Z 4 _
E . g’% ti Mew icon...
Tohs_1 T_classes kelvin_shade T_delta
= Mews link...
Basic ' Data Access o Filters / Macros o Modules (Data) / Modu
sort by name
Edit to Sart by class
E| open Rescan folder
Icon
([ - DeSktopcr&'z‘m mMacros  views Tngghg icon size
Drawers e Macro _
Show last icon created
gradient
compilation User_Guide_Example_Data  Metview W v Wastebasket =
-] |
asic /' Data Access ¢ Filters ¢ Macros ¥ Modules (Data) / Modules (Plotting)  Observations ¢ Views [/ VissD [ Visual Definitions
o e
= ‘
Farmula Macro Macra Parameters  Simple Formula ]
50 i
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Metview Icon Editors (2)

Icon Id .
(click to see contents Help Button (linked
in plain text format) |~ o to HTML Help Pages)
Input area Dt
Input element:
Icon Field
: - Order fsls |
ér;‘I;LCIT(eBIﬁﬂs::t W Type F t InPUt element:
Option Menu
Templates Drawer: R~ :m
Stores predefined . »
(frequently used) e Input element:
icons |- [orr Alphanumeric Field
IP.NY

Save/Exit area

pplyl Resetl W Stay open
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Metview - Display Window

Plot Size Control

Menu Bar

P File

Command Buttons
(‘Tool Tip Help’
when pointing to)

Frame Menu

Options

PR P AN

Crass =ection of temp 20020227 1200 =tep 95 Ewvpwer 1
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(Click-Right)

Content Tab

Controls Tab\

Zaam Out

Zoom Reset

Verlical profile of lemp 200%0227 1204 =lep 96 Evprer 1 peirt (510.1.0)

— iy~ On dhference

Change Geography

Save Geography
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/ Content ' Controls
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Creating a Macro Program

® Create a complex layout interactively
then press a button to save it as a macro

® [cons can be dropped into the Macro

Display Window: fhomesy. 2phicsicgi/metviewimacro_tuto:S[=] B

Editor —equivalent code is generated e su

AEJel o] 2] ofal[ o

—

automatically

® Code can be written from scratch — = 2 e o
. . . . % AR, '
extensive set of built-in functions e %;q = ?%5
Is available e s e

] d e P PP

W [ I A R Sk = BN

L

(I

J=d I -

/ Content ¥ Contrals

» Interactive icon interface can be used to prototype an
application, which then can be saved as a Macro to run
operationally in batch mode.
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Icon properties <~ Macro
" Metview fi& plot_2m - /home/graphics/cgi/metview/Tests/ _m

= [ File Edit Search Preferences Shell Macro Windows Help |
i G | Jhome/graphics/ocgl/metview/Tests plot 2m 478 hytes L: 3 G: 0

'# Importing : /Tests/tdm shade

[t2m_shade = pcont

i —_ (
. contour g YepEE,
' L "o "
e - _ contour_leve l zelection type : interval"”,
£1.0E21 contour_interval : ERA
contour shade : ] piadts
- Contour Shade Max Level |?1.DE21 contour shade technigue g "oell shading”
contour shade min level colour "blue”,
1 Contour Shade Colour Methad contour zhade max level colour "roge",
Geledloiel ot | contour shade colour direction "clockwise",
_ contour hilo : o i
W Contour shade Min Level Colour ) -
~ .

W Contour Shade Max Level Calaur
b

W Contour Shade Colour Direction :
Clockwise | |

| Mone

| Mang

/ Templates
."-".pplyl Hesetl i Stay open
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Metview Macro - inline Fortran & C

File Edit Search Preferences Shell Macro Windows Help
/metview/macro_tutorial/prep/gradient ex 325 bytes L: 17 C: ﬂ
extern qrad:[fmt]] (f :fieldset) “fortran” inline aphicsfcgifmetview_a‘Process@l.793;q_advection_allinone, line 259:18 o oy e

PROGEAM GRADIENTE
BPARAMETER (ISIZE=50000%

¢ GET PIRST ARGUMENT AS A FIELDSET.
CALL MGETG (IGRIBL, ICNT)

end dinline

g = rel rieve( Param

'\l\—l"\.

g = gradienth{g)

7@/ (_,//Z[f

33'#

|5

JCarcent ' Contrcls L
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3D Visualisation - Vis5D
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Summary

® Metview
- Yearly release cycle
- Next export version 3.10 planned for 4Q2007

® MAGICS

- Still maintained but no major releases planned (last version is 6.11)

® Magics++
- Magics++ 2.1.1 export version just released
- Quick release cycle as new features get implemented
- Free under the Apache licence

For more information and to keep up-to-date with developments, please
visit our webpage or subscribe to our RSS at

http:/lwww.ecmwf.int/publications/manuals/magics

http://www.ecmwf.int/publications/manuals/metview
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