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Modelle & I-)uilen g ) CO nte nts

< Archive and Access Problems
« CERA Database System
< Tertiary Storage Connection

« Graphical User Interface
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ECHAM3/LSG — 2m Temp.
(2040- 2049) (1880-1889)
(Mean of both aerosol runs is used)
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DKRZ Architecture

Rechner und Netze (2Q2000)
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Expected increase of archive and database system

Modelle &Duien ey 4
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| Climate Model Data Units

< Horizontal resolution of global models

< T42: 128 * 64 = 8192 points / del.y= 280 km
»x T106: 160 * 320 = 51200 points / del.y= 110 km

«< Required storage amount (GRIB format)

< Horizontal field (data access unit):
(T42) /100.1 kB (T106)

< File size of monthly accumulated output (data storage unit):
(T42) / 750 MB (T106)

< 100 year model integration (logical data unit):
(T42) / 880 GB (T106)
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Modelle & Daten (B Unix File AcceSS PrObIemS

« Storage In classical file systems iIs not sufficient to
organise the climate model data. Descriptive information
about the file content (data catalogue) is widely missing.

< The access performance for primary data is limited due
to reload from magnetic tapes and the 99% overhead In
data download, only 1% is needed.
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Modelle & I-)uilen g ) Data AcceSS Exam p I e

« Example:

3 Extraction of individual time series of surface climatology from a 100 year
climate model integration

« Unix file access:

o3 Extracting 1% of data from 1200 raw data files bears 3000 hours processing
time and 400 hours access time on a well equipped work station.

3 In practise: doubling of time due to technical problems (--> 9 months)

« CERA DB access:

3 Data access improvement by at least a factor of 1000 because only one tape
mount and no data processing

3 Data movement reduction by a factor of 100 because only the requested 1%
data are transferred.
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CERA Database system

(Climate and Environmental data Retrieval and Archiving system)

Modelle & Daten (B

< Semantic oriented data management

s Retrieval: Requests are formulated within the semantics of the data

model. The data system then collects and processes the required data and
disseminates the extracted information to the user.

s Storage: Data are stored automatically in the archive within the

framework of the data model semantics and data hierarchy. Automatic
storage has to be performed before the data are migrated to slow sequential
storage devices (tapes).

< CERA DB system

3 data model (description, catalogue)
3 data hierarchy (access optimised data storage)

3 standard data processing (further data reduction on data server)
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CERA Data Model

Home page:

Documentation:
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The CERA-2.4 SCHEME
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SP. DATA_ORG ACCESS_ TEMPORAL_C. PERSON
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i CERA Data Hierarchy

< Metadata
« Description of the data archive (data catalogue)
« Access: as fast as possible

<Processed climate data
= Access optimised storage

« 2D time series of the separate model variables as daily data and monthly
means as BLOB table entries

« Access: preferably on magnetic disks, migration to tapes
< Climate model raw data
« Used for back-up and special evaluations
« Monthly accumulated climate model data as UNIX files and Pointer
< AcCcess: magnetic tapes
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monthly accumulated data 4+ Dimen.
storage intervall: 12 hours Variables
MOdE"E & Daten @ storage format: GRIB 4
; Height
. 4Dim. || 4 Dim. || 4 Dim. ; Latitude
Climate model T s . Longitude

raw data o |
e b 4 Dim. || 4 Dim. || 4 Dim. UNIX-File

(1200 files per 15 |[ 79 || T®

100 year integration) Climate Model Raw Data

extraction of specific variable

calculation of diagnostic relation: (@, D) -=> (u,v)
vertical interpolation: ¢ -> p

transformation: spectral -> grid points

2Dim. || 2Dim. || 2 Dim.

Processed climate ol s
model data DB-Table

2 Dim. || 2 Dim. || 2 Dim.

(appr. 250 data tables | T58 |[ T3 || Teo ||\

- _ .
per model experiment) Processed Climate Data \
\
| 2 Dimen.
time series of specific variable
storage intervall: 12 hours Latitude
storage format; GRIB Longitude
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CERA Data Processing

grib format
(netCDF)

Modelle & Daten 3

echam
model

afterburner

- vertical interpolation
- spectral transformation
- choose from multiparameterfiles
- calculation of the diagnostic variables
- basic mean calculations (day, month)

Model dependent

Pingos

- field manipulation
- header manipulation
- record manipulation
- max min search
- comparisons
- means averages
- variances correlations
- regressions
- interpolations
- arithmetic
- mathematical functions
- tests
- selections etc.
- empirical orthogonal functions
- fourier and spectra
pure output for grads graphics

Model independent

jorg wegner | 1/24/2000
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Modelle

echam
model

l

afterburner

multiple
manipulation

s

free package

intergrated in
cera user interface

jorg wegner | 1/24/2000

M. Lautenschlager (M&D/MPIM)

11.04.01 leee-mss18

16



A

SQL*NETI [IOP I
A\

“Browser

Direct File Acces

HTTP

SQL*NET
1IOP

ISQL*NE

i

(ab]

>

fd

O

L

=

O

<

(ab)

)

(O

& | et 5108 Dun trocessing
qo]

el

(O

A |
<

Y

LL

@)

Mass Storage Archive

220 TB (April 2001

Data Migrat

M. Lautenschlager (M&D/MPIM)

11.04.01

leee-mss18

Ion

17



MG yD

- '] [L, bt | (i
= =4 =4 = & =
S B & & & &
Tertlary Storage i
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e
Connection y
3
Eaal-Cnly Eazad -Cmly
S Tablaspaca I —] Tablaspaca 11 — Tablaspaca [V - — -
(off-lins (en-lina)

Physical Layer

Current size: 5.2628 Terabyte

- database files
CERA DB Status 11.04.00: é é é % é

Number of experiments: 113 =tnbein ?:a_h_ 53_5_ - _cE -
. | ruleserver-iacne | erver-L.-ac E|
Number of datasets: 10309 | (UuTee) || (OmcleDBMS) |
Sequential Access Random Access
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Tertiary Storage

Connection:
Oracle process structure
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Logging
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Java-based User Interface

Browse Window: experiment specification

/\

Experiment info.

List of data sets

. | T
Project . .
: Data set info. Variables Submit list
ualit : )
Quality Quality Quantity l
Period Fetch
Data Organisation Dimensions Window
Experiment
/ l\ Red mark: more general information
DS DS | e @ @ | DS
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"Browse"
window to
select an
experiment

Java-based User Interface

=1 CERA Browser =] E3
File Go Help
-Heyvword L ocation —Project

aerosol - Climate Model Simulations at DEKRZ

aerosol: direct effect
aerosal: indirect effect
aerosol: sulphate
air-sea-fluxes

AP

analysis

climate optimum
climate prognosis

1

Climate Model Simulations at kP
Climate Model Simulations at MPIDKREZ
ECMWF Re-Analysis Project

Forzing of regional models

HOAPS

IPCC Data Distribution Centre

IPCC 3rd assessment report f climate mog__|

B
4 [

aly rt
i o
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Select Select
rselected Kevword rSelected Location raelected Project
| _! | 1

Reset Reset Reset

—Experiment “Selected Experiment

CCO1CI01 A
CCO1GG01 e
CC01GEm
CiC01Gs02
CC01GS03
cE01cii
CE01GGEM
501301
Dk CI04 = Information

Select Datasets
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D Java-based User Interface

Modelle & uien )

File Go Help

=i Metadata for experiment CC01GS02 =] E3

— Experiment Name

— Description
Eccm ES02 | i3HS: THESULPHATE AEROSOL AND GREEMHOUSE GAS
: - INTEGRATION
- Creation Date
Experiment [z |
- - ~ Review Date
I nformatlon Ennt specified ! - Purpose
~ Future Beview Date Frediction of possible future climate development from 1900 to 2099,
%nnt specified |

- Summany

and Boer (1998).

hitpofipoc-ddo.cru.uea.ac .okl

(member 2 of 3 ensemble simulations, the ariginal)

This ensemble of 3 simulations was performed with the first version of the coupled global model CGCMI The model is forced by an effective
greenhouse forcing corresponding to that observed from 1850 to the present, and a forcing corresponding to an increase of CO2 at a rate of
1% peryear thereafter until year 2100. The direct effect of sulphate aerosols is alsoincluded by increasing the surface albedo as in Reader

Details of the model and an analysis of this simulation are given in Boer et al. {1993).
These data represent monthly averaged surface values of selected variahles for the IPCC-Data Distribution Centre. (see also

M. Lautenschlager (M&D/MPIM)
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List of datasets
of an
experiment

Java-based User Interface

E%Dﬂtﬂsets for experiment CC01GS502

File Go Help

=] E3

—Datasets

CC01GS02_FSS_
CC01GS02_PCP_
CC01G502_PMSL
CC01G502_QFS_
CC01GS02_50
Ce01GS02_ST_
CCO1GS02_STMMN
CC01GS02_STHK
CC01GS02_SWWhX

—Metadata

Information Variahles

Process List

View List

Add Dataset

M. Lautenschlager (M&D/MPIM)
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Modelle & Daten )

Java-based User Interface

Dataset
Information

[2i Metadata for dataset CC01GS02_FSS_ H=] E3
File Go Help

~Dataset Name - rFormat

CCO1GS02_FS5_ | oRIB |
—Creation Date ize

QEQ-JAN-EDM | IEEEEDDDD |
~Review Date

Enntspeciﬂed |

—Future Review Date

not specified |

~Progress

camplete |

CRummany

See summary of corresponding experiment.

This dataset contains monthly mean values.

DATAACZCESS: These data are part of the IPCC Data Distribution Center and hence available for everyone who has heen registrated at the
IPCC-DDC (hitpfipce-dde.cru.uea.ac.ukh

M. Lautenschlager (M&D/MPIM) 11.04.01 leee-mss18
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Browse Window: experiment specification

/\

Experiment info.

Project

List of data sets

Java-based User Interface

Quality

M. Lautenschlager (M&D/MPIM)

/ \
Data set info. Varliables Submit list
Quality Quantity l
Period Fetch
Dimensions Window

Red mark: specific dataset information

11.04.01 leee-mss18
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Modelle & Daten @

Variables of
dataset

M. Lautenschlager (M&D/MPIM)

Java-based User Interface

Eg,i‘v'ﬂriﬂhles of dataset CCO1G502_F55_

File Go Help
Topic | Farameter | Yariahle | Fef. Method | Access Type
atmosphere radiation budget |total incident solar radiation |RASTER internal stored level data
rMetadata-
Cuantities
11.04.01 leee-mss18
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Modelle & Daten g )

Quantity
Information
of one DS
variable

Java-based User Interface

i Physical information for dataset CC01GS02_FSS_

File Go Help

— Topic — Code Type
atmosphere IPCC-DDC

~ Parameter — Code Number

radiation budget

116

—Variahle

Etntal incident salar radiation

— Statistics

!mnnthly means

— Statistics Acroman

— Linit Acroman

W2

— Unit Description

not specified

M. Lautenschlager (M&D/MPIM) 11.04.01
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Period

Information

of one DS
variable

Java-based User Interface

~ Periods
Period 111 | Prev MNex=l
Start Increment
Year 1900 [0
Month |1 i
Day |1 0
Hour |0 il:l
Minute |0 |iﬁ
Second |0 |D
Period Length 2400

— Days per month

Januany !_31

February !28

March |31

April |30

May |31

JunEEED

Juty [31

August F31

September !3[!

October |31

Hovember §3EI

December F31

Additional information

FEAL TIME

—UTC reference time

Yoars iEl

Months |0

Days ilil

Hours |[IZI

Minutes |0

Secunds|ﬂ

Additional information

not specified

M. Lautenschlager (M&D/MPIM)

11.04.01
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Java-based User Interface

Modelle & Daten (B

[E: Physical information for dataset CC01GS02_FSS_
File Go Help

15t dimension i 2nd dimension - 7 Jrd dimension -

. . Name of axis [x _ Name of axis |y _ Name of axis z
DlmenS|OnS Unit DEGREE Unit DEGREE ' Unit |
i nf O rm ati On Increment 3?5 [ Increment |0 Increment |0

Length of axis 96 Lenith of axis 148 Length of axis |1
Of One DS Grid type regular Grid fype lirregular rectangular Grid type [regular
var | ab | e Grid Grid Grid
FPosition | Walle Fosition | Yalle |_ Position | Yallue
1 o 1 MRCTAREL 1 0
2 83,4784
3 |-ra777
4 -TBOv0E
3 -T2 3616
B _-B8,B5Y |8
7 :-54,941 4
g 61,2316
£ RRTRFY S
14 _-53,8103
(i 50,0845
12 _-46,3886
13 |42 8776
14 _|-38,9866 I
14 :-35,2556
18 -31,5445 =
Dependence of 3rd dimension .nn depende.ﬁce
Description horizontal field first vary x then y

M. Lautenschlager (M&D/MPIM) 11.04.01 leee-mss18




Modelle & Daten (B

Browse Window: experiment specification

/\

Experiment info.

Project

List of data sets

Java-based User Interface

Quality

M. Lautenschlager (M&D/MPIM)

/ \
Data set info. Varliables Submit list
Quality Quantity l
Period Fetch
Dimensions Window

Red mark: enabling retrieval and processing

11.04.01 leee-mss18
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Modelle & Daten @

Personalised
submit list
of datasets

Java-based User Interface

23 Submit List =] B3
File Go Help

Dataset Size | Status | Reguest 1D | Suhmit Date
HOAPS SFCLATEOSMOMNTHLY |aa0E0800 |TAFE 16395 [05-APR-2001 13:22:32
CCOGS01_F35_ |22320000 _:TAF_'E 16275 |04-APR-2001 16:13:23
EH40PYC T14130TL LJ1|:|E| [2EB2TEO400 [TAPE [16615 |18- MAR 2001 16:34: E|3
ECHAM3I T42 EEDEEHMEIG T2ru1 | 2864736 [DISI 15118 |18- FEB-2001 11:31:10
DKEUCIM_AF'RT [12038400 [TAPE 15114 [18-FEB-2001 11:14:56
EH40PYC_71413CTL_ALBEDO |2EB27EO400 [TAPE [16095 [14-FEB-2001 11:46:34
CEMCIN_REMNS (19144280 [TAPE 14924 |07-FEB-2001 15:47:52
CEEHGGEH _ThlM 19145280 [TAPE 14421 |07-FEB-2001 15:47:33
ECHAM3 T42 231 03AMIP_GPMA00 'ET2335 [TAPE 148?5_ |07-FEB-2001 09:04:31
HOAPS SFCEUAPDEDAILY_ASC 1762089600 _:TAF_'E | 14856 |06-FEB-2001 15:07:145
NIEI1CIEI1 _WhDE 3105_335[!0 TAPE [1483F |06-FEB-2001 11:12:33
CCO1GET STMN |22320000 TTAF'E 14814 |02-FEB-2001 15:06:48
HCO1GE14 ThiAk [ 18612000 [TAPE 14774 |01-FEB-2001 13:04:00
EHME GGFULLFCDD _AH_198701 [971617128 [TAPE (14777 [01-FEB-2001 12:53:23
CCD1GGD1 F'CF' |22320000 [TAPE (14778 |01-FEB-2001 12:48:57
GFEI*ICII_:I*I_SWEIQ (47088000 [TAPE 14712 | 25-JAM-2001 14:45:34
HCO1 GGE04_ThAK (40608000 [TAPE 14474 [18-JAM-2001 16:26:54
DKM GGE01_MSLP (10282800 :TAF'E |14574 |18-JAM-2001 16:26:29
rEntry-

Update Delete
rDataset- rinformation
11.04.01 ieee-mss18
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Java-based User Interface

Modelle & Daten g )

f=iDownload ECHAM3_T42_22056HMBG_T2M M=l E3

Directory Path: | [ Browse
period 111 [ prev || Next |
Star increment
Fetch window for one Yoar (7S -
dataset which allows for Day [ 0
the extraction of sub-periods e ;1 I |
Periudsl_::zlt“: ;?4 I D |
Start:|__[jene:[ |
Getl || GetRange || Back

=

Control of data transfer
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