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USDF pATa

% 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.

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 is necessary to create:

1) A single technology for all types of data storage, verification (completeness and
reliability of data) and provision of UGFD 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 1is

information about the internal content and data state of each file.

3) Technology of mutual conversion of UGFD data (from HDDL format to other formats

widely used by consumers).

This report is dedicated to the system for mutual data conversion., with control over

the adequacy of the conversion performed.

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

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

RECORDS; RBODY(3) TPOCHYV ; //

LNG JUUI3AII B(2) PC(4); KEY() AEHb  B(1) PC(2);
MIT HYJIU B(2) PC(4); CNT CUI'POI'TI B(1) PC(1); //
KEY() TOJl  B(2) PC(4); //Toxn CNT CUI'PECIIL B(1) PC(1); //
KEY(I) MECAI] B(1) PC(2); //Mecsay CNT CHI'PECIL2 B(1) PC(1); //
KEY(U) CTAHLIS B(4) PC(7); MIT CHEIIBBICT B(2) PC(4); //

MRC(I) THUII3AIT B(1) PC(1); / Tun CHA(CHEIBBICT) Q B(1) PC(1) NA;

3anucu (1-3)
GRV(CUI'POI'IT ) TEMIIOT;
2) Part of the record CONST description IND(1) [IPHAJIUY PC(1);

RBODY (1) CONST ; // Ilacn-bie jaHHBIS GRP SROKG; // -- Brioxennas rpymima

MIT HAUMEHCT A(ZO) PA(ZO) NA; IND(4) TTITYBEUHBI PC(I) :

MIT KOOPZTHOM B(4) PC(7) NA; // MIT TEMITOT'CT B(2) PC(5,1) D(1); //
Koopa. HOM. cTaHI CHA(TEMIIOI'CT) Q B(1) PC(1) NA;
Homep YIMC END TEMIIOT;

MIT HOMYACII B(l) PC(Z) NA; // END TPOCHYV;
Howmep yac. niosica

MIT TTIPI'EOPAC B(1) PC(1);

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

CPOKOB HaOI.



SYSTEM FOR MUTUAL 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.

Data in Relation
DDL al
format database
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PROGRAM INTERFACE

B MainWindow

YKaXuTe AaHHble Ans cozaaHna 6a3bl AaHHbIX:
Bbibepere cnocob npeobpazoBanua: 2 £ 3

Wma 6a3bl aaHHbIX: |BeeauTe nna B/

@® so4->>P64 @ Ogw daiin

JloruH: | BeeauTe NoruH

OPea->>s08 O Manka c dpaiinamu Naponb: |BeeauTe napons Mpoeepka AaHHbIX Ana CYB/

XocT: | YKawuTe uma Xocra

Mo yKazaHHO! CTpYKTYpe ¥

Mo 3H3YaeHW NapaMeTpos
Mo YK33aHHON CTPYKTYpe
MNosHas BulbopKa

K DL ’ pannoB:

Tun Boibopkm:

fopt: | YkaxuTe HOMep nopTa

Aupektopus daina c A0 onucanuemM: | Yraxure aupexktopuro daiina 06z0p... |

AvpekTopus daina ¢ AaHHbIMK: | YKaxuTe anpektopuo daina 06zop... |

Beixoa [anee




DDL -> RDB CONVERSION ALGORITHM

g BAT file formation for h

relation database
. creation

—

—

J |

y,
4 )
Parsing a file with a
DDL description
\§ y,
4 )
Creating a relation
database structure
\§ y,
4 )

Converting data from a
data file or files.

.

J

Automatic text generation of a
| BAT file containing a script for

creating a database in a
PostgreSQL DBMS.

Description parsing of DDL in
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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.

== BatUniCreate bat £3

SET PGHOST=localhost
SET PGPORT=5432

2 SET PGUSER=postgres

4 SET PGPASSWORD=123

> C:

& cd C:\PostgreSQL\S.4\bin\\

1 createdb -0 postgres "TMSS TEST"




DDL -> RDB CONVERSION STAGES

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

Tables

B CONST
> SUTKI --- Records
4 TPOCHV
4 TEMMOr
> SROKG
MPHANWNY
b TEMMECIT
i :| --- Groups
AEHb
cyreorn
CUrPECM1
CYrPECM2
CHEMBLICT
Q_CHEMBBICT

--- Elements




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

DDL > RDB CONVERSION STAGES

SPOKG
GRS1
TEMNOr PK ID_SPOKG
PK ID_GRS1 1:N FK ID_TEMAOF
FK ID_CONST 1:N : PK ID_HAUNAH rMYBHUHbI
rMYBHHbI CONST RECORDS TPOCHV FK_ID_TPOCHV TEMAOrCT
NPHBLITT “_fo" NPHANMY Q_TEMNOFCT
PKID_CONST PK ID RECORDS PKID TPOCHV
FK 1D RECORDS| 1:1 AN3AN 1:1 | FK ID_RECORDS e SROKE
GRS2 HAUMECT L, " CTAHUMA [y o AEHb 2
KKOOPIIHOM ron cyreorn : = e i B\ PKID_SROKE
pkib 6rs2 | 1°:N HOMYACH MECAL CUrPECT1  H——o0H " L ———t¢| FKID_TEMNECT
FK ID_CONST .| MPIEOPAC CTAHLMA CYrPECN2 NPRANMY rNYBUHBI
veuHst P KONCPOK THN3AN HENBLICT TEMNECCT
PHINEKT voh ¥ Q_CHENBLICT Q_TEMNECCT
1:1 12 TneCY
SYTKI PKID_HAUOAH 1N TnecT
NPATMABN HANUYAR FK 1D _HADNCPOK s PKID SUTKE
1:N | . Pri_sYiK [t FK ID_TNECT
PKID_npatmaen | ! Fk 1D RECORDS | 1:N | pkin_nHANMuAS [TYBHHB!
FKID SYTKI by OEHb |, W FKID_SYTKI TEENOOOM
BUIbIAR DATA BUABIAR
Q_TEENOOOM
AANPOACT TEMBCPCT HANARBCT
Q_AANPOACT Q_TEMBCPCT Q_HANASBCT

PK - Primary Key
FK - Foreign Key




DDL > RDB CONVERSION STAGES

4) Converting data from a data file or files.




PROGRAM INTERFACE

Mporpecc KOHBEpTaLuH:
Tym xoueeprampm A0 =>PBJ

BAT-¢ain gna cosgarma b yerenmso cdopmvurpopan!

Cospganme B - Venemso

Cospamme coemyrermi ¢ b1 - Yenemso
Pasbop S0 ommicamma... 3aBepmeHo
Cosganue cTpykrypel PB:

— RECORDS - Co3gana

— CONST - Co3gana

— GRS1 - Co3aana

— GRS2 - Co3zaana

=i

100%

BbINONHWTL NPOBEpKy aAeKBaTHOTHOCTW MeToAoM "MeTns/Loop"?

[T] BeINOAHWTL NpoBepKy aAeBaTHOCTH CBSA3Ei MeXAy AaHHbIMMU?

‘ KoHBEPTHPOBaTL ‘

=15 Form

Mporpecc KOHBepTaLuK:

— TEMIIECTI - Co3aana - =
— TIIECT - Co3aana ‘ KoHBepTuposaTh l
— SROKG - Co3gana =
— SROKE - Co3aana —_—
— SUTKE - Cosaana ‘
Cosparme ctpykrypsl PB] yememHo 3agepuieHo. .. S
Tim pasHeX -> BuHapHbIe

IIporecc KOHEEPTALIT SAMTYIIEH. .

KoHBepramus ycnenrHo 3agepureHa’

R 00%

BbINONHWTL NPOBEPKY aA€KBAaTHOTHOCTW MeTogoM "MeTns/Loop"?

BLINONHWTL NPOBEPKY aAEBATHOCTH CBA3EN MEXAY AaHHLIMI?

[Oanee

16




CONVERTATION RESULTS

Example of data from RECORDS table

\id_records [3AN HYAW O[] | MECSLl CTAHLMS TMM3AN
. [PK] serial ' smalﬁnt; smalﬁnt; smallinti smalﬁnt_ integer | smalﬁntd

1 1 137 |0 1985 |1 7333991 1
2 |2 120 |0 1985 |1 7333991 2
3 |3 120 |0 1985 |1 7333991 |2
4 |4 120 o 1985 |1 7333991 |2
5 |5 120 |0 1985 |1 7333991 |2

Example of data from SYTKI table

id_sutki | id_records [IEHb | [ATA |TEMBCPCT q TEMBCPCT TEBMAKCT |q TEBMAKCT TEBMWHCT | q TEBMMHCT

[PK] serial bigint | smallint| smallint| numeric(5,1) smallint - numeric(5,1) | smallint ' numeric(5,1) | smallint
1 ?1 A2 1 1 -23.4 0 =20.1 0 -26.7 0
2 :2 3 2 2 -20.7 0 -19.¢6 0 -23.4 0
3 ?3 4 3 3 -24.0 0 =20.7 0 -26.0 0
4 '4 5 < = -26.7 1] -25.2 0 -27.4 0
5 ?5 € 5 5 -29.2 0 -27.3 0 -30.7 0
6 j6 7 6 6 -27.5 0 -26.3 0 =30.1 0
7 37 8 7 7 -28.3 0 -26.1 0 -31.3 0



PROGRAM INTERFACE

s ; -
= e . -

YKaXXUTE AaHHble ANA NoAkIueHns K 6aze gaHHbIX:
Bbibepete cnocob npeobpazoBanuna: i 2 f

- " ’ Mma 6a3bl gaHHbX: TMSS_TEST
@ foa->>PeA @ OauH ain

JNloruH: postgres

@ PBA ->> A0A MNanka c daitnamu l MpoBepka AaHHbIX Ana CYB/ ]

Maponb: 123

Xoct: localhost

Mopt: 5432
YKarkute aupekTtopun Heobxoaumbix ¢ainos:
AupekTopusa daiina c 404 onucanuwem: D:/Tmss.ddl | 0630p...
Cdhopmupeoate Ma daiina aeTomatuueckn? !'Tmss_check Dir:

Bbixoa H Hanee




RDB -> DDL CONVERSION ALGORITHM

[Reading and saving the\
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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

“"I || 'test_tmss x]

00000000 02 03 04 05 06 07 08 09 0Oa Ob 0Oc 0d 0Oe Of

00000000 | '@ 00 00 07 cl 01 00 6f e€@ 67 01 d2 cb bf cb !‘.’....B..ong.TJ’IiJI
00000010 | ce dd e7 éb d4 ef c3 20 20 20 20 20 20 20 20 20 O33kénT

00000020 | 00 6f e& &7 g 08 00 08 00 OO 00 OO 00 O1 00 0O OMQeceosescnssss
00000030 | 00 00 00 00 00 00 02 01 00 01 00 02 00 la 02 01 ..cevvvecccannnn
00000040 | 04 01 01 02 80 00 00 68 00 64 01 01 01 01 14 80 a=nBacRadesaes B
00000050 | 80 00 &80 00 01 00 00 OO 01 00 £7 00 00 00 00 00 B.Beeev... L GRS
00000060 | 00 OO0 00 OO 00 00 00 00 OO0 00 00 00 00 00 OCc 0P  ..ieeecennncannn
00000070 | 1e 01 00 01 07 cl1 01 1£ Of 15 10 12 03 06 06 02 ..... Bt ot talea
00000080 | dd 01 8f 01 07 8e 25 1f 00 00 78 00 00 07 cl 01 3.H..R%...x...B.
00000090 | 00 6f e8 67 02 01 01 ££ 16 00 ££ 37 00 fe £5 00 .0OMg...q. .87 .DX.
000000a0 | ££ 08 00 £f£f 2d 00 fe e6 00 fe £f1 00 00 52 00 02 =sA..s8-.¢®.0OC..R..
000000b0 | 58 00 56 00 00 Oc 00 02 00 Of 00 02 28 43 00 28 X.V......... (C.(
000000c0O 65 00 02 00 07 00 00 14 00 03 00 0S5 00 80 00 0S5 €ueieeeeenenon Bas
00000040 | 08 00 00 OO0 13 00 0Oa 00 03 00 80 00 07 €0 07 80 .eeeeenn.. b..B.B
000000e0 | 07 80 07 80 07 80 07 80 07 80 07 80 07 80 07 &0 .b.5.5.5.5.5.5.B
000000£0 | 07 80 07 80 07 80 07 80 07 80 07 80 07 80 07 &0 .b.5.5.5.5.5.5.B
00000100 | 07 00 78 00 00 07 cl1 01 00 6f e &7 02 02 02 ff «.X...B..0MQ...n
00000110 | 31 00 ££f 3c 00 £ff 16 00 f£f 29 00 ££ 39 00 £ff 14 l.a<.2..8).89.7.
00000120 | 00 ££ 18 00 00 €9 00 02 58 00 51 00 OO0 Oe 00 02 5 I . 45 ¢ J e
00000130 | 00 18 00 02 28 54 00 28 76 00 02 00 02 00 00 31 £ 1 55 - 1
00000140 | 00 07 00 Ob 00 80 00 OS5 08 00 00 00 13 00 0Oa 00 ..... TS e i T
00000150 | 03 00 &80 00O 07 80 07 80 07 80 07 80 07 €0 07 &0 ..b..bh.5.5.5.5B.B
00000160 | 07 80 07 80 07 80 07 05 00 80 07 80 07 &0 07 80 <BaB.be . <DaB.baB
00000170 | 07 80 07 80 07 80 07 80 07 00 78 00 00 07 cl 01 =BeBobaBe. Xz e =B
00000180 | 00 6f e8 67 02 03 03 £f£ 10 00 ££ 31 00 fe £fc 00 .OMg...H..71.056.
00000190 | fe fc 00 £f£f 2a 00 fe de 00 fe eb 00 00 4c 00 02  ©Dop.a*.00.o0..L..




ADEQUACY OF RESULTS

EForm @ " . a—

Tetns" I Cea3u I 3anpocbi I

T v v v . Y e o G ———— | W=

OpuriHanbHblid daitn: dmp_TMSS_TEST.sql

MpoeepouHslit daiin: dmp_LoopTMSS_TEST.sql

-- PostgreSQL database dump

SET statement_timeout = 0;

SET lock_timeout = 0;

SET dient_encoding = 'UTF8';

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

SET search_path = public, pg_catalog;

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

COPY records (id_records, "AN3AM", "HY/N", "TOA", "MECALL", "CTAHLIMSA",

(4

-- PostgreSQL database dump I:]

SET statement_timeout = 0;

SET lock_timeout = 0;

SET dient_encoding = 'UTF8';

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

SET search_path = public, pa_catalog;

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

COPY records (id_records, "AN3AN", "HY/N", "rOA4", ™MECAL", "CTAHLMA", 32

Tabnuua: records
Bcero cTpok: 1113111131
Same lines: 11131

Tabnuua: const
Bcero cTpok: 355/355
Same lines: 355

Tabnmua: grs1
Bcero cTpok: 2479/2479
Same lines: 2479

Tl i s ———

i




Tetna" l Ceasu I 3anpocbl

ADEQUACY OF RESULTS

OpuruHanbHbli daiin: S1733399

0083000007c101006fe86701d2cbbfch
ce dd e7 6b d4 ef c3 40 40 40 40 40 40 40 40 40
00 6fe8 67 18 08 00 08 00 00 00 00 00 0100 00
000000000000 02010001000200 120201
0401010280000068006401010101 1480
800080000100 00000100 f700 00000000
00 00 00 00 00 00 00 00 00 00 00 00 00 00 Oc Ob
1e01000107c101 1f0f 15 10 1203 06 06 02
dd018f01078e 25 1f0000 78000007 c101
00 6fe8 670201 01 ff 16 00 ff 37 00 fe f5 00
ff 08 00 ff 2d 00 fe e6 00 fe f1 00 00 5200 02
58 00 56 00 00 0c 00 02 00 0f 00 02 28 43 00 28
65000200070000 140003 000500800005
08000000 130002000300800007800780
07800780078007800780078007800780
07800780078007800780078007800780
070078000007c101006fe8 67020202 ff
3100 ff 3c 00 ff 16 00 ff 29 00 ff 39 00 ff 14

BrinonHeHue oBpaTHON KOHBEPTAELMN. . .
ObpaTHas KoBeHPTaLWiA 3aBepweHal
OupeKTopua ucxogHoro ¢aina ¢ AaHHbIMIK:
->>

D:/51733399

[AupeKTopna nposepoyHoro ¢aina ¢ gaHHbIMIK:

->>
D://Loop_TMSS_1

OwwnbouHbix BainT: 0

MpoeepoyHblif daiin: Loop_TMSS_1

0083000007c101006fe86701d2cbbfch
ce dd e7 6b d4 ef c3 40 40 40 40 40 40 40 40 40
00 6fe8 67 18 08 00 08 00 00 00 00 00 010000
000000000000 02010001000200 120201
0401010280000068006401010101 1480
800080000100 00000100 f700 00000000
00 00 00 00 00 00 00 00 00 00 00 00 00 00 Oc Ob
1201000107 c101 1f0f 15 10 1203 06 06 02
dd018f01078e 25 1f0000 78000007 c101
00 6fe8 67020101 ff 16 00 ff 37 00 fe f5 00
ff 08 00 ff 2d 00 fe e6 00 fe f1 00 00 5200 02
58 00 56 00 00 0c 00 02 00 0f 00 02 28 43 00 28
65000200070000 140003 000500800005
083000000 13000a2000300800007800780
07800780078007800780078007800780
07800780078007800780078007800780
070078000007c101006fe8 67020202 ff
3100 ff 3c 00 ff 16 00 ff 29 00 ff 39 00 ff 14

m

1

[anee
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ADEQUACY OF RESULTS

Ceasn | 3anpocki
| S04 crpykTypa: = PensiunoHHan CTpyKTypa =
4 CONST 4 records El
> GRS1 id_records ]
> GRS2 AN3AnN
HAVMEHCT Hynm
KOOPAHOM roa
HOMYTIPAB MECAL
HOMYACH CTAHUWMA
MPTEOPAC TUMN3AM
KONCPOK 4 const
MPHEMPAH b grsl
MPIPUHCT b grs2
MPYATITMC id_const
MPEXYACH
MPArPOMH HAWMEHCT
MPIPMOPH i KOOPAHOM Ll
aprianpNd HAOMVODAR
Name: RECORDS / records [j

Common elements (besides ID) : 6 [/ 6(7)
Same elements: 6 /6

Name: CONST / const
Common elements (besides ID) : 75 / 75(77)
Same elements: 75 / 75 %

24



CONCLUSION

B pesyabrare padoThl ObLIM NOJY4YE€HBI CJEAYIOIINE OCHOBHBLIE
pe3yJbTarThl:

¢ ChnpoekTHpoBaHA M NPOrPaAMMHO PpPeaJU30BaHA IMOACHUCTEMA
B3aMMHOW  KOHBEPTAMM  JAaHHBIX  HEPAPXHYECKOM |
peassuuoHHoii cTpykTypsbl (13 SIO/ B PB/, 1 Hao60poT);

¢

<

<

» Peaqm3oBaHo aBa MeToma I TOACHCTEMBI KOHTPOJIA
aleKBATHOCTH BBINOJHEeHHOi KoHBepTamun — “Iletia” n
CpaBHEHHeE CBA3eil MeKAy JaHHLIMH B Pa3HbIX MOJEJISX.

<4

>

> DBBbINOJHEHO TeCTUPOBaAHHE Pa3padOTAHHOM CHCTEMbI Ha
npuMepe KOHBEPTALUN JTaAHHBIX METEeOPOJIOrHYeCKUX
HaOonenuu B popmare AO/.

o

< g

< BbInosHena NpoBepKa pe3yJbTarToB TeCTUPOBAHUSA

L)

pcaJin30BaHHBIMHA MECTOAAMM.

Thank you for attention!



