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USDF DATA

s USDF data can be considered as Big Data, because they meet the
characteristic "3V* — volume, velocity, variety.

% For long-term storage with the preservation of the hierarchical structure of
environmental data obtained from observation networks, a specialized format
of data — DDL (Hydrometeorological Data Description Language) was
developed at RIHMI-WDC.

o The data in the DDL format is a combination of files — a file with a

description of the data structure, and one or more files directly with the data.



MAIN OBJECTIVES

Due to the fact the data of primary observations are of the greatest interest (can be

considered as Big Data), taking into account their specifics, it 1s necessary to create:

1) A single technology for all types of data storage, verification (completeness and
reliability of data) and provision of USDF data to consumers in the format necessary for

solving their problems.

2) Technology for the formation and storage of meta descriptions (FSMD), describing the
content of files and archives (file collections) of data. The meta description is information

about the internal content and data state of each file.

3) Technology of reciprocal conversion of USDF data (from HDDL format to other

formats widely used by consumers).

This report is dedicated to the system for reciprocal data conversion, with control

over the adequacy of the conversion performed.

To be more precise - the first version of it.
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PART OF DDL DESCRIPTION OF METEOROLOGICAL DATA

1) Description of the data header 3) Part of the record TPOCHYV description

RECORDS: RBODY(3) TPOCHV ; //
LNG JUI3AII B(2) PC(4); KEY(l) AEHb  B(1) PC(2);
MIT HYJIU B(2) PC(4); CNT CUI'POITI B(1) PC(1); //
KEY()TOJl B(2) PC(4); //Ton CNT CUI'PECIII B(1) PC(1); //
KEY(I) MECAL[ B(1) PC(2); // Mecsy CNT CHI'PECIT2 B(1) PC(1); //
KEY(U) CTAHLIUST B(4) PC(7); MIT CHEIIBBICT B(2) PC(4); //

MRC(l) THWII3AIl B(1) PC(1); // Tum CHA(CHEINBBICT) Q B(1) PC(1) NA;

3amucH (1-3)
o GRV(CUT'POI'TI ) TEMIIOT;
2) Part of the record CONST description  |ND(1) TTIPHAJINY PC(1):

RBODY (1) CONST ; // ITacti-pie maHHBIC GRP SROKG; // -- BioskeHHas rpyIia

MIT HAUMEHCT A(20) PA(20) NA,; IND(4) [IJTYBUHBI PC(1) ;

MIT KOOPJIHOM B(4) PC(7) NA; // MIT TEMIIOI'CT B(2) PC(5,1) D(1); //
Koopn. HoM. cTaHI CHA(TEMIIOI'CT) Q B(1) PC(1) NA;
MIT HOMVYTIPAB B(1) PC(2) NA; // END SROKG :

Homep YIMC END TEMIIOT;

MIT HOMYACII B(1) PC(2) NA; // END TPOCHV:
Howmep yac. niosica

MIT ITPTEOPAC B(1) PC(1);

MIT KOJICPOK B(1) PC(1) NA;// Kon-Bo

CPOKOB HaO!I.



SYSTEM FOR RECIPROCAL DATA CONVERSION

The DDL format is convenient for accumulating and storing large arrays of
data that make up the USDF, but using it as a data format provided to
consumers 1s 1mpractical due to 1its specificity, departmental use and
complexity for use by consumers.

Studies have shown that to provide consumers with their information
service with USDF data, the most popular formats are netCDF, XML, CSV

and relational database formats (RDB).
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Dfa)gﬁn Relational
database
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STRUCTURE OF THE SYSTEM FIRST VERSION

The structure of the first version system.
Verification
methods
E "LDOp" i
E method i <:
"Links"
: method
CORE
The subsystem of parsing DDL
. description
User Interface i
: Data selecting subsystem
i| Choosing the Determining the i l
¢ | conversion mode type of selection | :
i <|1 ! Subsystem of single-threaded data conversion
Selecting the i :>
checking Results ; : -
method(s) demonstration i . Subsystem formation of the relation database
structure
Subsystem for reading and parsing the relation
database structure
Subsystem for comparing the structure of the
TP relationa database with the DDL description
Multithreaded
CONVErsion | | D T T
subsystem Algorithm for multithreaded conversion of data in
: DDL format to Relationa database format
Algorithm for multithreaded conversion of data
in Relationa database format
: to data in DDL format




PROGRAM INTERFACE

O MainWindow
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DDL > RDB CONVERSION ALGORITHM
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DDL -> RDB CONVERSION STAGES

1) Automatic text generation of a BAT file

containing a script for creating a database in a
PostgreSQL DBMS.

I=| BatUniCreate bat 3 ‘

SET PGHOSET=localhost

SET PGPORT=543Z

SET PGUSEE=postgres

SET PGFPASSWORD=1:23

C:

cd C:\PostgresSQL\5.4\bin\\
createdb -0 postgres "TMSS TEST™
exit

-] 0y N &= e B

o




DDL -> RDB CONVERSION STAGES

2) Description parsing of DDL in order to obtain and save
the data structure in DDL format.

or | -

Tables

> COMST
> SUTKI --- Records
4 TPOCHV
4 TEMMOr
[> SROKG
MPHAMAY
> TEMMECT
b THECT :| --- Groups
JEHB
CUrPOIT
CUrPECIL
CUrPECM2
CHEMBLICT
Q_CHEMBLICT

--- Elements




DDL -> RDB CONVERSION STAGES

3) Relational database structure generation — the creation of
tables with their fields, and relationships between tables
based on the results of parsing the DDL.

SPOKG
GRS1
TEMnoOr PKID_SPOKG
PKID_GRS1 1:N FK ID_TEMOOL
FK ID_CONST PRN1:N 11 PK ID_HALLIAH FMYBHHBI
rMyBHHBI CONST RECORDS TPOCHV : FK ID TPOCHV TEMNOrCT
NPHBLITT e H_)’-(H. NPHANWY Q_TEMNOICT
PKID_CONST PK ID RECORDS PKID_TPOCHV
FK 1D RECORDS| 1:1 AN3AN 1:1 | FK ID_RECORDS e SROKE
GRS2 HAWMECT CTAHLUMA H " OEHB 11 1-N
= KKOOPHOM [ . ron curPorm . oxio emnecn| 1 PKID_SROKE
pkip rs2 | 1:N HOMYACH MECAL]| CYTPECT1  H——0H "o L | FK D TEMMECT
FK ID CONST NPreOPAC CTAHLMA CYIPECN2 NPRANMY rMYBHHLI
MYBUHBI T ']  KONCPOK THN3AN HENBLICT TEMNECCT
MPHANEKT NN N Q_CHENBLICT Q_TEMMECCT
1:1 1:1 TNECT
SYTHI PK ID_HAULAH 1N Toeet
NPATMABN HANWYAR FK 1D HABNCPOK | | 1: PKID SUTKE
1:N | . PKiD_sYTKi y Wi FK ID_TRECT
PKID_npaTmaen | !- K 1D RECORDS | 1:N | pKID_HANMYAS (TIYEHHEI
FK |E E‘I"Tﬂl B— OEHb i__” FK IE S‘I'TK| TEENOOOM
BHObLIAA LIATA BMObIAA Q. TEENOOOM
AANPOACT TEMBCPCT HANAABCT
Q_AANPOACT Q_TEMBCPCT Q_HANARBCT

PK - Primary Key
FK - Foreign Key




DDL -> RDB CONVERSION STAGES

4) Converting data from a data file or files.

Reading the
record
header

Recursive
processing of
record
contents

Switch to

the next
record

Execution of
SQL

expressions




PROGRAM INTERFACE
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CONVERTATION RESULTS

Example of data from RECORDS table

id_records [UI3AN HYNW |(ro  MECAL CTAHLMA THN3AN
[PK] serial smallint smallint smallint| smallint integer  smallint

1 1 137 0 13985 1 7333991 |1
2 2 120 ] 1385 1 7333991 |2
3 3 120 ] 1385 1 7333991 |2
4 4 120 0 13985 1 7333991 |2
3 ] 120 0 1385 1 7333991 |2

Example of data from SYTKI table

id_sutki |id_records IEHb  JATA |TEMBCPCT q_TEMBCPCT TEBMAKCT |q_TEBMAKCT TEBMMHCT | g_TEBMWHCT

[PK] serial| bigint smallint| smallint| numeric(5,1) | smallint numeric(5,1) smallint numeric{5,1) smallint
1 2 1 1 -23.4 0 -20.1 0 -26.7 0
2 3 2 2 -20.7 0 -149.6 0 -23.4 0
3 4 3 3 -24.0 0 -20.7 0 -268.0 0
4 3 4 4 -26.7 0 -25.2 0 -27.4 0
2 a 3 2 -29.,2 i} -27.3 i} -30.7 i}
f 7 6 i -27.5 0 -26.3 0 -30.1 0
7 2 7 7 -28.3 0 -26.1 0 -31.3 0



PROGRAM INTERFACE

5| MainWindow Eilﬂ

YHamuTe daHHble ANA NOJKNKUeHWA K baze AaHHBE:

Boibepere cnocob npeobpazoBanua:
MmA Bazbl gaHHbR: TMSS_TEST

@ son->»Pe @ OpuH daiin

TNorux: postgres

g = poBepKa AaHHLX ana CYB[]
-} . .
2 PEJ ->> A0[ Nanka ¢ dainamu Napone: 123

Aocr: localhost

Mopr: 5432

YKaXuTe gupekTopun Heobxogumbix daitnos:

AOupexktopua daina ¢ A0Q onucanuwem: D:fTmss.dd!

| ChopmupeoaTs uMaA dhalina aeToMaTuecku?  'Tmss_check Dir:

Bbiog ‘ ‘ Hanee |




RDB -> DDL CONVERSION ALGORITHM

(Reading and saving the\
relational database

L structure )

o

4 Parsing of the N
description code on
which relation

. database is based

o

Comparison of
information about both

. data structures )

o

Data Conversion

—

Establish a connection with the
specified relational database
and use SQL commands to get
its structure

Parsing and saving the data
structure for further
conversion

Compare and combine
information about the
structure of a relational

database and data in DDL
format

Converting a relational

= database to a file in the DDL

format 19



METHODS OF ADEQUACY CONTROL

The adequacy control subsystem includes the following
methods:

1) "Loop" - after the conversion is completed, the reverse
conversion is performed, followed by a comparison of the
results;

2) Comparison of the results of adequate data queries;

3) Comparison of relationships between data in different

models;



CONVERSION RESULTS
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ADEQUACY OF RESULTS

i1 Form - - ) S—

MeTtna” | CBAzM I Sanpockl |

OpuriHaneHelid daiin: dmp_TMSS_TEST.sql

- PostgreSQL database dump

SET statement_timeout = 0;

SET lock_timeout = 0;

SET dient_encoding = 'UTFa";

SET standard_conforming_strings = on;
SET chedk_function_bodies = false;
SET dient_min_messages = warning;

SET search_path = public, pg_catalog;

-- Data for Mame: records; Type: TABLE DATA; Schema: public; Owner: postgres

COPY records (id_records, "AN3AN", "HYNA", "rOA4", "MECALL", "CTAHLIIAA",

Tabnua: records
Beero crpor: 1113111131
Same lines: 11131

Tabnua: const
Brero cTpok: 355/355
Same lines: 355

Tabnaua: grsl
Bcero cTpok: 2479/2479
Same lines: 2479

T i ———

- PostgreSQL database dump

SET statement_timeout = 0;

SET lock_timeout = 0;

SET dient_encoding = 'UTFa";

SET standard_conforming_strings = on;
SET chedk_function_bodies = false;
SET dient_min_messages = warning;

SET search_path = public, pg_catalog;

--Data for Name: records; Type: TABLE DATA; Schema: public; Owner: postgres

COPY records (id_recards, "AM3AN", "HYMM", "ro4", "MECALL", "CTAHLYAA", 57

Mpoeepounklid dpain: dmp_LoopTMSS_TEST.sql

| »

m

Hanee

.
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ADEQUACY OF RESULTS

Tetna™ | CEAzM | 3anpock

OpuruHansHelid dain: 51733399

0089000007 c101006fe86701d2cbbfcb T
ce dd e7 6b d4 ef c3 40 40 40 40 40 40 40 40 40 |
00 6fed 67 1308 00 08 00 00 00 00 00 010000 B
00000Q0O0DQ00D02010001000200 150201
0401010230000068006401010101 1480

8000 8000010000 000100 70000000000

0000 00 00 00 00 00 00 00 00 00 00 00 00 0c 0b

1=01000107c1011f0f 15 10 1203 06 06 02

dd018f01078=251f0000 73000007101

006fed3 67020101 ff 16 00 ff 3700 fe f500

ff 05 00 ff 2d 00 fe 6 00 fe f100 00 52 00 02

53 00 56 00 00 0c00 02 00 0f 00 02 23 4300 28

65000200070000 14000300 0500800005

0300 0000 1300 0a 00030080 0007800780
07800780078007800780073007800780

07800780073007 800730078007 800730

070078000007 c101006fe867020202ff

3100 ff 3c 00 ff 16 00 ff 29 00 ff 39 00 ff 14 i

BrinonHexue o0paTHOM KOHBERTALAM, ..
OGpaTHaA KOBEHPTAUMA 3aBepeHal
[MpeKTopHA RCKOOQHOTD (aina ¢ OaHHBIMI
-

D:f51733399

OnpexTopnA NpoBepoYHoro daiina © aHHbIMI:
-
D:ffLloop_TMS5_1

OwmbouHe BalT: 0

NpoeepouHbli daiin: Loop_TMSS_1

0089000007 c101006fe86701d2cbbfcb
ce dd e7 6b d4 ef c3 40 40 40 40 40 40 40 40 40
00 6fed 67 1308 0008 00 00 0000 00 010000
00000Q0OCDQ00D02010001000200 150201
0401010230000068006401010101 1480
8000 8000010000 000100 70000000000
0000 00 00 00 00 00 00 00 00 00 00 00 00 0c 0b
1=01000107c1011f0f 15 10 1203 06 06 02
dd018f01078=251f00 0078000007101
006fe3 67020101 F 1600 ff 3700 fe f500
ff 05 00 ff 2d 00 fe e6 00 fe f100 00 52 00 02
53 00 56 00 00 0c00 02 00 0f 00 02 23 4300 28
65000200070000 14000300 0500800005
0300 0000 1300 0a 00030080 0007800780
078007 80078007 800780073007800780
07800780073007 800730078007 800730
070073 000007c101006fe867020202ff
3100 ff 3c 00 ff 16 00 ff 29 00 ff 39 00 ff 14

m

Hanee
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ADEQUACY OF RESULTS

RO G TP L |

Cesst | 3anpoc
A0 crpykTypa: i PenAUWoOHHAA CTPYKTYpa i
a4 COMST - 4 records =
I GRS1 1
[+ GRS2 Anzan
HAWNMEHCT HYIIA
KOOROHOM rog
HOMYTPAB MECALL
HOMYACT CTAHL A
MPTECPAC THN3AN
KOMCPOK 4 const
MPHEMPOH I grsl
MPTIPMHCT I grs2
MPYATTMC
MPEXYACH
MPATPOMH HAMEHCT
MPTIPMOPH KOOROHOM
ODCIANDAL i HORVODAR i
Mame: RECORDS / records o
Comman elements (besides ID) : 6 [ &6(7) D
Same elements: 6 /&
Mame: CONST [ const
Common elements (besides ID) : 75 f 75(77)
Same elements: 75/ 75 3

—
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CONCLUSION

Major results:

The system of mutual data conversion has been designed,
with a subsystem monitoring the adequacy of the
conversion performed.

The first version of the mutual conversion system has
been developed and implemented programmatically.

Methods of adequacy verification have been developed.

The first version of the system was tested using the
example of aerological and meteorological data.

Thank you for attention!



