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Foreword

The software presented in the following pages is part of a large system being developed in order to
assist the management of the 4000 km? hydrosystem from which Athens, Greece, is supplied with
water. The software development is being funded by the Water Supply and Sewerage Company of
Athens. It embodies experience from the Hydroscope project (1992-1993), but makes use of the
latest technology in relational databases and software development tools.



Database server

All data is stored here.

The software is developed specifically for Oracle, thus an
Oracle (preferably 8.1) server must be provided. Any
— operating system on which the Oracle server can run should
be appropriate. The machine had better be powerful; 512 MB
of RAM is recommended on a processor at least 500 MHz.
Disk space depends on the amount of data, but a few GB are
probably enough.

Network

We have tested the software on a 10 MBit network and it
runs fine. It can probably run decently on slower lines as

well, but this might cause long delays when fetching long
time series from the database.
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Clients

The software runs on client machines, which connect to the database
via the network. The client machines must be running any modern
version of Microsoft Windows (95, 98, ME, NT4, 2000, XP). Existing
machines can be used. The software only occupies 2 MB of disk space,
but the Oracle Client must also be installed, which is around 40 MB.
There are no special memory requirements; 32 MB of RAM are
enough, unless the operating system needs more (this is true for ME,
2000 and XP).

If the database server runs Windows, then the software can also run on
the server.
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Connecting to the database

Users connect to the database using their username and password (the “Database” field will normally
contain the same value for all users). Different users have different permissions on the database.
Some users have only read permission; others are able to add and modify data. Oracle’s software,
such as the Oracle DBA Studio, which is provided with the server, must be used in order to add,
remove, and assign permissions to users.

Languages

The software is localizable and can easily be translated to other languages. It is distributed in a
single version, containing all available languages. When run, it automatically determines which
language to use; if a translation in the language set in Control Panel, Regional Settings, is
available, it uses that language; otherwise, it uses English. Currently only English is available,
with Greek soon to follow. It is easy to provide other localizations, at least for Western
languages.



4 Stations Hi=1
Drata entry Form | Synoptic table |
B — [ B S | - = 4
i [o34 Gel [ [CEEGEE: + - EENC
Mame: |I'I0ﬂurcxvatotlnoﬂn Zuypdipou (Greek) |NTUA University Campus of Zografou [English]
Prefecture: IATTLK,;]Q |  Municipality: IZMVDﬂﬂJGU [Greek] Ianralnu [English]

Location: Iﬂoﬂurexvamﬂnoﬂn Zwypdpou, ABAva (Gireek) INTUA University Campus, Zografou, then [English]
phi lambda ES \s Ailtitude
Co-ordinates: B I B S N EEE =

Warious codes———————

Semvice!  [EMNTYMVEE i

Service:
Tupe: IMBrcmpoHovméc j Sublype: I j
tiet:
Functioning period: |D1f10/1983 - I ¥ Active ©
Hyd 3
W Telemetic BRIEDE

Instruments | WwhO:
Other:
Diata foimat... |

Time series... |

[11]

Events... Femarks... |

Mulinedia.. |

Measuring stations

The data stored for a measuring station includes name, location, co-ordinates, service owning the
station, type (meteorological, flow measuring, etc.), functioning period, whether it is still active,

and whether it is telemetric.

Database field languages

Database fields are available in two languages (as seen, for example, in the station name above).
This is especially useful if the database is to be accessed through a bilingual web site. All fields
are in two languages, although some do not show in the above form; for example, only Greek
shows up in the station prefecture above, because the names of the prefectures are accessed

through another form:

Al Prefectures

lm Marme (Greek]

Mame [English]

us i Autwiookopvaviog | Aloloakamanias
2 ATTIRAG Attikis
3 Bowotlog iotias
4| EdPowog Evias
5| Euputoviog Ewritarias
B Phembog Fthiotidaz

Lutwiookop Aitoloakarna

ATTIKAS Altikis
Bowtiog  Viotias
Edfmag Eviaz
Euputarviog Evritanias

PhusmiSas | Fthiotidas

The same is true for all drop-down boxes.



Navigating in the database

The controls on top are used in order to move to the next or the previous station, or to add, remove, and
edit stations. Rather than moving to the next or previous station, the “Go to” field can be used in order to
move to a specific station, provided the user remembers its id. Alternatively, a synoptic table is provided
which displays all stations in alphabetical order.

4 Stations A Stativie

Data entry farm  Shnoptic table
" [y - a id Narme IF’refecture |;|
: 33 | 367 Mépvog DookiBag
Mame [Greek] INTUA University Carmpus of Zografou [English) 183 2:{;?;?]&86?]:’)6[& ::;:EQ
Frefecture: ATTiRAC - igipality: IZUJYDE'IEDUU [Greek) IZUgranu [English] : 17 Mevraot Doribos
Lacation: IﬂnﬁuTsxvelnﬁlnnﬁn Zuypdqou, ARy (G TLA University Campus. Zogiafou, Athen [Endlish] W Mofutexyveninoin Zoypdpou | ATTkde
I 18 | Mupct Durifios J
32 Ndpog Pryarvion
phi larbda b4 Altitude _ 7 Tokda Dunbos
Co-ordinates: Wdlﬁn" 2BS|N_ lﬁdmrri 16 SIE_ Im — LI
Servioe: W Warous codes——————————— | .
X . Service: I A >Stat10n COdeS
o [Mewewpotoye @] Subves [ o 1 . . . .. .
Functoneopeicd [ iomas - [ | W Adive Miet: [ Stations are identified by their id, which
% Telemetic sz | is automatically assigned by the
| b0 I . .
[ ners | o [—— software when a new station is entered
_ Ddofomst._| in the system. However, additional
Timne sefies Ewents Remarks | Multirnedia | ﬁelds arc prOVIded m Order to Store

alternative ids, such as already existing
ids given by the owning service or by
WMO.

Remarks and multimedia

Any information which does not fit into the rest of the fields, from short notes to reports of unlimited
length, can be entered in the “Remarks”. In addition, photographs and videos of the station can be
entered or accessed through the “Multimedia” button.

A Stations: Remarks A Gentities multimedia

Date
M 1 Dutoypapia 0540141398

Remarks Greek]  |isv £xst eykorooToBel akdud.

2 hwToypagia 0540141993
3 bwToypagic 05/01/15993
4 PwToypagic 05/01/15993

Remarks (English]: [[¥ot installed yet

5 Bivtso mpeg

Show.. | Load from file...




4 Stations H=1

D ata entry form | Synoptic table I

id: 334 Gotw 334

Mame IﬂoﬁuTexvctoﬁlnoﬁn Zypdpou [Greek] INTUA University Carmpus of Zografou [English)

Prefecturs: |4 ppc ~| Municipality: IZUJYDE'IEDUU [Greek] IZUgranu [English]

Lacation: IﬂnﬁuTsxvelnﬁlnnﬁn Zuypdqou, ARy [Greek] INTLIA University Campus. Zografou, Athen (English]

larnbda Altituide:

phi ES b
Co-ordinates: Wdlﬁn"ﬁs IN_ lﬁdmﬁs IE_ Im Im m
Servioe: W Warous codes——————————— |

Service:
Type: |Marampoﬂovméc x| Subype: I |
o : Miet:
Functioning period: Im A0M1993 - I W Active
. Hydroscope:
¥ Telemetric

Instruments WO
Other:
Data format...

Timne sefies Ewents Remarks | Multirnedia |

—
—
—
—
—

Events

The “Events” is a kind of electronic logbook. Any event, such as malfunction, servicing, or
extreme weather event, can be entered there. By clicking on an event, the details are shown in
the remarks fields. These details can be short comments or reports of unlimited length.

Al Events M= E3
Is:’n IDate IType I ‘I
E 1041241998 Affayr] oto configura

311840341999 MNapothphon kapod J
4/01/0541999  BAdPn atafpod
p| kR 000 BciPn oTofpod ;I
Greek remarks: 6 12:20 coc 14:00 EET S2v undpxouy -

Sedopdvo, Ady npoBifpoTos Tou Aoyuopkol.
=to BudgThpa quTd napaThprBnee puepr
OV ENTWTT,

English remarks: From 12:20 to 14:00 EET there is no data, due to d
zoftware malfunction. During thiz penod there was
weak snowfall




4 Stations H=1
D ata entry form | Synoptic table I /InStI'llmelltS

M 4 > e ok = a e Clicking on the “Instruments” button
shows the instruments for the station being

id: 334 Gotw 334

Mame IﬂoﬁuTexvctoﬁlnoﬁn Zypdpou [Greek) INTUA University Carnpus of afou [English) . . . .
o e — : viewed. Again, there is a synoptic table
refecture: m Municipality: IZUJYDUEDUU [Gree%grafw [English]

o oad renrgin || showing all the instruments in alphabetical
order, and each instrument has its own

Location: IﬂnﬁuTsxvelnﬁlnnﬁn Zurypdpou, AR (Grezk) INTLIA UnivepsH

larnbda

=

Altituide:

# '
A e remarks and events.

Warous codes——————————— |

47

phi
Co-ordinates: I a7 dl 58 I 2BS|N_
Service: [EMTTYITYGE 4

Service:
Type: IMaTampoﬁovLKéc +| Sublype: I j
- . = Mist:
Functioning period: 01993 - I W Active
. Hydroscope:
¥ Telemetric

InstrumEnts WO
Other:
Data format...

Tirng sefies Ewents Remarks | Multirnedia |

{111

I Instruments H=l

ata entry form i Sunoptic table I

d:

I e M 4 = a0
Type: I Hivoypdipas w7
Name: IALUBnTr’]pch Budipreiag mi [Greek] ISunshine duration Sensor  [English]
M anutacturer: IAandalaa tdodel: Ig-]gg
Funationing period:  [30/03,/1393 * [08/12/1333 I~ Adtive
Frecision I 1

Remarks... | Events... | Time series...
——

Time series

Clicking “Time series” on the instruments form shows the time series for the current instrument. Clicking
“Time series” on the stations form shows all the time series for the current station; this includes the time
series for all its instruments, in addition to time series that are not tied to specific instruments (for example,
evapotranspiration derived by a method such as Penman).

AFF Time series for entity 334 [_[O] ] . . . .
» For each time Series, general information
id 237 < 4 o+ k= . o . . .

_ is stored, such as variable name, time
Type: MpToyeyhc - |  Wariable: IHﬂu:mr’] akTivoPorio 'I . t 10 . t h 1
Name: IZUVDﬂlKﬁ ik akTivopo (Greek] ITotaI solar radiation [English] Seljles name, Step ( -minute, hourly,
Step: [ Times consspordte. [ [ [ [ daily, monthy, yearly and others),

(mon) (day) hou) (minute) remarks and events.
From: l— Ta
Data.|. | Parents... | Events... | Remarks.. |

It is also possible to store time series that
are not tied to stations, but to other
geographical entities, such as water
basins; this is particularly useful for areal
rainfall.

Time series data
This is the button that actually shows the time series.



AFf Time series data =] &3

Series  Edt Wiew Action Help

B ‘ =
Getfromdb  ‘witetodb | Read from fle “white to file Cloze Filter,
246 | =]
23/10/2001 02:00 47.36
23/10/2001 02:10 45,97
23/10/2001 08:20 50.27

23/10/2001 0330 195.38

2341042000 0240 180151

23/10/2001 0850 198,60

2341042001 0300 2033.90

2341042000 0510 305,65

2341042001 0320 218,40

23410420071 0%:30 177.88

2341042001 0540 354,69
23/10/2001 0350 343.28 j

N

Flags

Time series records have flags in order to
signal error conditions or other noteworthy
circumstances. Numerous flags are
available in order to signal out of range
values, suspect values, snow, values that
were originally missing but were
calculated by infilling, and so on. There
are also generic flags, without any special
meaning, for general use. There are 30
flags in total, and each record can have any
combination of those.

Time series can be displayed with or
without flags, as shown above and on the
right.

Define filter

Time series data

A special form has been designed for the easy and
effective viewing and management of time series
data.

AFf Time series data [_[o] =]
Series  Edit N Action Help
SplH] = ‘ =
Getfromdb s table ad from fle ‘wiite to file Close Filter
I 2
2341042001 08:20 50.27
2341042001 08:30 195.38 LOGMOISY
2341042001 08:40 901.51 | LOGOUTSIDE
2341042001 08:50 138.60
234042001 0500 2059.90 | LOGOUTSIDE
234042001 0510 305.65
2341042001 0520 218.40 LOGHOISY
2341042007 09:30 177.88
2341042001 05:40 35469 LOGMOISY
2341042001 0550 349.28 j
v

Filtering

Only display records such that:
" The valye IIS greater than j |3BD

ar

" Theflag J COMMENT | B

oo _|

Filters can be used to hide some of time series
records, so that only those records that pass
through the filter are displayed.



ﬁene Edit  View Actlon Help : . ’/Filters
‘ = ‘ ‘ = .
Getfromdb  ‘writetodb | Read fromfle  wirite to file Cloze Filter Once a ﬁlter haS beel’l defil’led, 1t can be tOggled on
25| | 2l or off with this button.
2241042001 16:10 40E. 26 LOGMOISY
2241042001 16:30 450,46 LOGMOISY
2241042001 17:30 40211 LOGMOISY
2241042001 18:10 43713 LOGMOISY
2241042007 19:50 387.38 LOGMOISY
224042001 20:10 37667 LOGOVERRUM
2341042001 05:40 1301.51  LOGOUTSIDE
2341020071 09:00 2059930  LOGOUTSIDE
234042001 10:10 206358 LOGOUTSIDE
2341042001 10:30 206358 LOGOUTSIDE
2341042001 10:40 2058930  LOGOUTSIDE
2341042001 14:40 183046  LOGOUTSIDE j

4
AFf Time series data [_ O] ]
. . . Series  Edit View Action Help
Multiple time series £ X | &
MOI‘C than one tlme senes can be dlSplayed Getfromdb  ‘witetodb | Read from fle  “wfite to file Close Filter
. . T e |
at the same time. Records with the same 0140541997 00:00 2040 .00
time stamp are shown on the same row. TY0E 45400 (0 7.00 550
A . . X 01 /0741997 0000 .60
Time stamps existing on one time series but D1/08/1397 00,00 17.40 740
. : . (01./0941997 0000 2,60 0.60
npt on the other are indicated by diagonal e
hnes. 0141141997 00:00 4410
01124997 00:00 142.40
01./01.41998 0000 2270
0140241938 00:00 20.40 _I
(010341998 00:00 141.30 LI
.. . . v
An unlimited number of time series can be
shown side by side, with or without the
flags.
A Time series data A= E
Series  Edit Wiew Action Help
‘ =
Get from db wiite todb | Readfrom fle  Write ta file Cloge Filter
1 [ 2 | [ 3 ] 4 B 7 [ =
01./02/1994 00:00 204.50 81.80 374.40 184.20 183.30
(01/03/1934 00:00 £9.30 3780 a.00 84.30 25.60 76.30
01/04/1934 00:00 45.70 3330 83.00 7810 | INFILLING 133.70 39.70
(01405419394 00:00 129.70 4980 40.00 193.00 E3.10 43.20
(01/06/1934 00:00 2.60 050 5.40 E.30 26.30 43.40
01./07./1994 00:00 F.00 36.20 18.00 E5.20 110.90 E.30
(01/08/1934 00:00 1.50 210 21.00 33.20 20.00
(01/09/1934 00:00 1.90 2.40 7.40
0141041934 00:00 253.90 146.30 90.60 29090 177.30 J
011141934 00:00 173.40 8360 120.00 151.20 137.10
0741241934 00:00 9590 8350 118.30 150,90 30,40 ﬂ
4
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AFf Time series data
Series  Edt Wiew Action Help

[_[Of %]

Editing data

e = ‘ =
Getfromdb  ‘wiite to db % Read from fle Wi to-He Cloze Filter,
1 [Madfied) | | o —al]
01/02/1334 00:00 274.80
0140341994 00:00 89.30
01/04/1334 00:00 ST ST
01/05/1334 00:00 AT i
01./06/1394 00:00 A&7
01./07/1994 00:00 | 7.00]
01/08/1334 00:00
01./09/1994 00:00 1.90
0141041394 00:00 253.90 _I
01/11/1334 00:00 179.40
011241994 00:00 95.90 j
|W'rile changes to the database i

Users can manually alter a time series, values and

flags. Altered records appear in italics.

Users can

> write the changes to the database, provided, of

course, they have permission to do so.

Exchanging data

It is possible to copy and paste time series data to and from other applications.

AFf Time series data =] &3

Series Wiew Action Help

=

Filter,

write U file

- |

Cloze

(07/02/1334 00:00
01./03/1994 0000
(01/04/1334 00:00
(07/05/1334 00:00

(01/06./1994 00:00

(01/07/1934 00:00

(07/08/1334 00:00
(01./09/1994 00:00
(0141041934 00:00
07/11/1334 00:00
(01.412/1954 00:00

Storing in files

Time series can be written to files. This is
especially useful for users who want to alter
time series but do not want or do not have
permission to store them in the database. The
files are in a simple ASCII format so that they

EA Microsoft Excel - Book1 [_[o] =]
J Filz ’E Yiew Insert Format Tools Data Window Help ;Iillﬂ
|1 & 7 Undo Colurmn Width  Ctri4Z £ 8l jm @ 7z e 2k
d 01 pare Chrb 00:00:00
5 Copy Chrl+C D I E I F I
5| &
| Paste Special...
| 4 SR —
| 5 | Fill »
i Clear 3
% Delete. ..
19 | @4 Find.. cirl+F
| 10 | F03/1994 00:00 B9.3
_I |11 Lifikis v ¥04,/1994 00:00 46.7 SMOW
| 12 | ¥ ¥05/1994 00:00 1317
=l |3 TT/0641994 0000 45
Y | 14 010741994 00:00 7
| 15 01/08/15994 00:00
| 16 | 01,/09/1994 00:00 19
| 17 | 0141041994 00:00 2538
| 18 | 01111994 00:00 179.4
& | |
20 -
4[4 [» ¥l Sheet1 Sheetz { Sheetd / 1= I
Ready | Bum=z3/06/2752 121 MoM[ [

can be viewed with any text editor.

AFf Time series data [_[o] =]
Series  Edt Wiew Action Help
e = B =
Getfromdb  ‘witetodb | Read from fle M ; Cloze Filter,
1 [Madfied) | | =]
01/02/1334 00:00 274.80
0140341994 00:00
01/04/1334 00:00 ST ST
01/05/1334 00:00 AT i
01./06/1394 00:00 A&7
0140741394 00:00 7.00
01/08/1334 00:00
01./09/1994 00:00 1.90
0141041394 00:00 253.90 _I
01/11/1334 00:00 179.40
011241994 00:00 95.90 j
|Save time: zeries to a file i
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Importing data

Importing already existing time series is a matter of fundamental importance. Although, as seen in the
previous page, the application can read ASCII files, these must be in a specific predefined format.
Existing data is expected to be in many different formats. The application does not provide any tool for
converting. Thus, two suggested ways for importing data are: (1) Read the data into Microsoft Excel
using the Text Import Wizard, then copy and paste into the time series form; (2) Create a simple
program in order to convert existing data to the predefined format.

Why does the application not provide text conversion? The reason is that if it did, it would have to
provide a tool such as Excel’s Text Import Wizard. We avoid adding functionality which is already
provided by existing software. Excel’s Text Import Wizard is a fine tool, and it would be pointless to
duplicate its functionality at this stage, when other more important issues need to be addressed.

Data processing

Currently the software only provides a simple range check facility. Time stamp correction (determination
and elimination of irregularities) and infilling of missing values of time series (using linear regression) is
under development, and time series aggregation will follow. After that, a system to assist the construction
of stage-discharge curves will be developed, including a method of calculating discharge time series.

Time table

The screen shots shown in the previous pages are all from actual running software. Though it works
well, some functionality is still missing (for example, it is not possible to manually add a record to a
time series). The software will be operational, including time stamp correction, infilling, and
aggregation, by the end of January 2002. No documentation or help files will be provided at this stage,
although this report is probably enough to get one started.

Stage and discharge utilities, graphs, printing, and help files will be ready by the end of 2002.
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