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Abstract

A software of seismic data collection was developed based on
building a surface data base. The software repteserbetter way to
manage seismic exploration data. The Browser/sefBé8) and the
Client/server (C/S) are used to realize integratthg function of
processing/interpreting and querying together. Btigly improves the
methods of processing the surface seismic datpanositdoor nowadays,
and accords with the demanding of digital constomcof the oil field. It
IS very convenient to operate with this softwarnéhex on spot outdoor
inputting data or querying and later processingfprteting indoor.

1- Introduction
Data acquisition in the open is an impdr{amocess in seismic
investigations. It is needed to do surface seistata acquisition for the
right exploring method in wild, as well as relevdmtal processing and
interpreting. Along with the developing computingchinology and
spreading of numerical technology on oil field, swacting of surface

database and its processing, interpreting of sard@tcsmic acquisition, as



well as querying software, are all of effectivegmessing [1- 7].

Database is the foundation of the whole system.désignation,
construction and ports techniques are very impor@arrunning of the
system. Before this surface database is compldtete was no database
standard for surface experiment information in $a8m [8]. This surface
database covers the whole of the current data nfac structure
intelligence [9]. The exploring database of Sher@jli field has been
improved as an example, by changing the traditioneithod of manual
processing/interpreting of surface experiment dath realized automatic
SEG data collection. A surface experiment data gssiag/interpreting
system and a software package for data processi@greting and
guerying have been developed. Windows XP operatystem and 11S6.0
are used as a platform for the development of tieén@re; as well the
Visual C++ and the Visual.net are also used asvaldging tools for the
surface data processing system and the surface qu&tging system
respectively.
2- Designing of data management :
2.1 Designing of database

Database is the foundation of the whole system.d#signing,
constructing and ports techniques are very impor@arrunning of the
system.

There are seven processes for database desigaatiaconstruction:



(O Application analysis which includes targets, assignts,
holding extension and confirmation of data defamti

@ Analysis of existing database for avoiding recamging and
definition conflicts,

(3 Confirming database requirements from the apptinaargets;

@ Database modeling;

® Logic analysis of conceptual schema and subschéana
integrality restriction and optimization of logiesigning;

©®Physical designing, i.e., final confirmation andfigigon of
relationships, indices, conglomerations, tablesferids;

(@ Data collection and packing, along with databasestuction,
which means uniformly collecting and packing ofad&ir the base and
then constructing it.

Taking “Data framework and Filling Ordinances of pioting
Information System” by Sinopec, as reference [8]suaface seismic
information database based on Oracle Databasemptaié constructed.
There are eight tables in total: seismic exploangd displaying datasheet,
shallow refracting construction datasheet;, obsegrviaystem and
production datasheet; micro log and productionstatat; unconsolidated
product datasheet; lithology datasheet of surfaget. sThese eight
datasheets involve all kinds of data techniqueswface framework

intelligence.



2.2- choice of developing tools
The developing of software is based on Windows ofieration
system and 11S6.0. We take visual C++ as the dewsdotool for the
surface data processing system and visual.net edeleloping tool
system for surface data querying system. Meanwhike,take Access
database as database managing system for surfpeenegnts of data
processing and interpretation system, and OraclEn@erprise Edition
from Oracle as database managing system for tHaceuexperiments
data querying system [10]
We use Access in surface experiment processingiiaing system
due to its high running speed and conveniencegsicinstallation is
necessary and that it is good in spot processiagtation. We also take
Oracle Database for the following reasoasOracle is good at database
managing, integrality examining, security and cstesice, as well as it
is suitable for querying through the wé®), it is an adaptable database
so that any one can upgrade it easily; Oracle e afrithe database for
Shengli Oil Field’s exploring information and h&s own compatibility.
3- Flowchart of developing the software:

A port is designed to transmit information fromg3eto processing
/interpreting database, then processes that infeymavithin this module,
interprets it and instructs field production. Theigmal data and

interpreting results are transmitted to Oracleatefdatabase so one can



manage them numerically. That would enable us tquiae former
surface data to recollection and fine processittgri¢Fig.1). The System

framework and surface data processing/interprétovg (Fig. 2).
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4- Key techniques to system realization:

4.1- Combination of C/Sand B/S

The Client/Server requires that every client ha®wn system, and
it requests the database that, hosted by the sdrer architecture suits
small LAN and is good at data security and runreffgciency. While in
the Browser/Server architecture the system andddwabase are all
installed in the server, and are operatable vidbtbe/ser. Nowadays that
is a common framework which can adapt to the bidNLaad the World
Wide Web, but it requires a higher capability seraed its system
developing is harder than the C/S. The Client/Seavehitecture is used
in LAN, which means it has local restriction, whitee B/S has no such
shortcoming.

Considering the different requirements of outdoowvdpcction, we
developed the processing/interpreting function esystbased on C/S
architecture, because we only need to processthtarformation rather
than the information from other spots, where itaismost a reference.
Thus one have no necessary to process other'sddtes or her own spot,
therefore we developed acquiring function systensetlaon B/S
architecture.

4.2- Designing of input/output ports:
4.2.1 SEG 2 port

This software package involves a large amountinput data.



Consulting [11], and our own receiving instrumetisth of us designed
a datasheet with SEG 2 port. The SEG 2 formatidildhe main storage
method which is a binary storage frame whose iafeanchitecture is
shown in Fig. 3.

There is a lot of information in the table head®ich as the shot
number, version number, channel number, channeitgrpiand some
information in ASCII, like collecting data, timergamp, shots distance,
and stake number. The size of the table heademncagase as the data
channel number. There is a four byte memory spaiceifannel pointers

which would point at the head of a certain channel.

Shot — Channel 1 — Channel 1 data—{ Channel 2 — Channel 2 data —>

————————————————————————————— Channel N — Channel N data

Fig. 3 Internal structure of SEG2 file.

The size of the table header is changeabldptin@er thirty-two bytes
defined the size of the header, the sample numhertlze data length.
The rest of the bytes are ASCII information, inchgdchannel numbers,
sample rate, line number, shooting positions, detegositions,
superimposition number and the chart fields.

The Visual C++ as a programming language is usectkalize the



function of reading and displaying the SEG2 datal design the SEG2
class for storage characters of the second ramigyarf SEG2. Moreover,
the reading and displaying ports of SEG2 classa® sealed, so that the
client can transfer this port to operate the dathowut the restriction of
familiarity with the internal framework of the SEGRes. Meanwhile,
sealing the ports can improve the coupling of Wystesn modules which
means. Thus the maintainability of the system megluhas been
improved.
4.2.2- Designing and constructing of surface database

Before this surface database is completed, the&x® no database
standard for surface experiment information in $em [8] “data
construction and filling regular for Explorationfanmation system of
Sinopec”. Therefore, our surface database has be#nbased on the
Oracle database plate, in which there are eighdstiakets, the seismic
exploring displaying datasheet, shallow refractogstruction datasheet;
observing system and production datasheets; magoahd production
datasheets; unconsolidated product datasheet;lolihhodatasheet of
surface spot. These eight datasheets involve radiskof data techniques
of surface framework intelligence.

This surface database covers the whole of the mudata in surface
structure intelligence [9]. For security of datadagspecially in the

surface querying system which runs through the dvevide website,



three measures have been taken to safeguard oar athat prevent
attacking from outside: Keeping strict accessinghauity, only the
authorized user can pass the authentication bgeheer. The user group
has been taken as the management pattern, whibbrengs a different
user group for different authority, in which, sar¥&ministrator is super
user and can exercise the highest right, wherdeasdllecting user can
only modify a certain spot data appointed by theeseAdministrator and
the query data from other spots. A normal user @aly browse the
website. As an advantage of B/S, the normal usgranahtml file when
any one querying the surface experiment data, betuser can not
operate the server. The advantages of securityra€l® are used to fix
kinds of authorities and accessing authoritiefiéoserver.
4.2.3- Transplanting from Access database to Or acle database

The client database is Access database in surfqoeriment data
processing/interpreting software package which riast enough that,
there is no need to install a database. Hencs, very convenient for
outdoor squad. But for realizing querying functiora wide area network
and compatibility with oil field database, the @€ data querying
database is designed on Oracle which means theeds to transplant the
data from Access to Oracle. Therefore a specidlwas designed. This
port is transparent to the user without necess&nigwing how much

does it transmits data, since he can upload data elick of the mouse.



5- The application and effect of the software

A surface experiment data processing/interpretiggtesn and a
software package for data processing/interpretmdy guerying has been
developed. (Fig.2). The exploring database of Sh&igfield has been
improved as an example, by changing the traditione@ithod of manual
processing/interpreting of surface experiment dath realized automatic
SEG data collection: The system can calculate #te dutomatically and
then build a shallow refracting and micro log dmsttime diagram,
unconsolidated product datasheet diagram and dethégrams; together
with the querying function based on B/S, and theeghold break of
terrain. It also enables one to seek the surfate ideelligently through
the diagram, self-definition and demanded-definitiall of which can be
very conveniently operated.

5.1 The processing/inter preting system based on C/S

This module runs absolutely, and it can processfmet surface
data indoor or outdoor. The internal database sapescesses and
interprets the results, and then the output woeldvithin a certain port.
This is followed by input surface data to input miej and then realizes
the upload to the web.

The main functions are: data progressing in SEGhdb SEG2
data input, SEG2 data display, SEG2 data colleciumgmatically and

manually, automatically calculating, result cregtand saving.



5.2 Surface data querying system based on B/S

There are six function modules in this system whincthude the user
authentication module, the user manage moduleddltee management
module, the date input module, the date queryingul@mand the data
to diagram module.

The user manages the module functions by clasgifyire user
group, authentication, describing and so on. Tlsesy can authorize
different users at the same time, pointing autladion rather than
pointing every user absolutely by the uniform déitdionary. Moreover
a user can add, modify and edit the user grouptsoaity.

The data management module is mainly used in daiatemance
and managing, which includes maintenance of thke tabd fields of
information.

The data input module mainly functions in all kirafnputting task,
including inputting table sheet, solid templateuser-defined template,
which in Excel format manually inputting functiospecialized data, e.g.,
surface data processing/interpreting module inpgti

In data querying module, the user can define gugrgxtension,
gualification, connection and output range, angldigng. The querying
result can create and define conjunction contrtmatically, thus can be
saved conveniently for the next time. Also the gungy date can be saved

in an Excel.



By using the data from the database, the user am the types of
surface charts, and realize the surface data queby the chart, which
include mainly the lithology histogram, unconsoteth depth plane trend
diagram, shallow refraction distance-time diagraamd micro log

distance-time diagram, and so on.
6. Conclusion

The system can integrate techniques like data pshog database
and computer graph; which can be realized as ungfyof digital
management and data processing /interpreting aedyigg of seismic
surface experiment data. It also improves the @®ing method of
manually processing seismic data outdoor, whichwshais a new
direction of digital oil field construction. Thisperation system is very
convenient for users to visit the exploration datsb or later finely
processing and recollecting information, as welpesviding users with
more details and a better storage method.
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