TROIKA

Seismic Data Management
SOFTWARE, WORKFLOWS AND SERVICES

Troika enables competitive advantage by helping to future-proof seismic libraries and deliver fast access to the
right data. We provide a comprehensive suite of software and expert support services to recover data and
condition datasets for computing and analytics.

www.troika-int.com



Why does Troika exist

Troika is @ major supplier of Seismic Data Management
utilities to the upstream oil & gas industry

Data discovery, QC repair, meta-data extraction and
imaging at very fast speed

Page 2 | www.troika-int.com Seismic Data Management | Software, Workflows & Services



WHO USES TROIKA

* Governments worldwide (NDRs,
datarooms)

* Oil & gas companies (major, super
major & NOCs)

e Speculative (multi-client) data
suppliers

* Data transcription centres

* Service companies
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About Troika — Who & Why

WHY THEY USE TROIKA

* Maximising the value of their most important
assets

* Improving the quality (reliability) of the data

* Decreasing the time to load, making the
business more efficient

* Increasing knowledge of data in the business

e Reading and extracting metadata to populate
the master database

Seismic Data Management | Software, Workflows & Services



Data Dexterity

MOU Signed between SEG and OSDU

THE SEG FORMATS REMAIN THE INTERNATIONAL EXCHANGE

STANDARDS 00
SEG  MDIO ZGY VDS &/

NOD (formerly NPD) Announcement
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Presenter Notes
Presentation Notes
So just to clarify for those involved with exchange formats such as OSDU, ZGY, Open Works etc.  The SEG has a MOU tabled with the OSDU at present which they have agreed to sign that states that the SEG formats WILL remain the international exchange formats and that OSDU and the other proprietary formats will be for application to application data exchange.
This is very clear and enables companies to retain a library of completely open and readable master datasets in their original format.  Unless a format is a binary format, clearly laid out and completely open to use e.g. no sign in, no log on, no membership required and no API it is not an open standard as far as the SEG is concerned.  This is extremely important, not only for our industry and the ability to use many applications and specialist tools but also for those in education who can so easily find a simple python reader or open source library to access data in SEGD and SEGY for their studies.  
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SEG-Y seismic data exchange format

file headers

data trace(s)

TECHNICAL
STANDARDS
COMMITTEE

What is SEG-Y?

— Widely adopted binary file standard for seismic data,
especially industrial seismic reflection data.

3200 bytes 400 bytes 240 2 or 4 bytes 240 2or 4 bytes — Maintained by the SEG Technical Standards Committee.
bytes <2' samples <2' samples Changes from Rev 0 to Rev 1 — Updated to accommodate high-capacity media and trends in
Textual Binary || 1st 1st oo of Mh Mth — File may be written to any medium resolvable to a stream of variable length records. selsmic acquisition, such as 3D, time lapse, very high trace-
file header file trace data trace trace data trace — Data word formats expanded to include IEEE 32-bit float, and 8-bit integers. densities, and microseismic monitoring.
header header header — Some additional fields in the binary file header and trace headers, others clarified. — Files contain 2 or more file headers, one textual and one
M <2' (strict SEG-Y) — Textual file header can be ASCII encoded. binary, followed by one or more data traces, each with one
EBCDIC IBM, big-endlan M <2" (with Int) ~ Extended textual file header introduced, using a stanza layout. or more headers.
~ Trace identification expanded, and engineer fons & - — Latest version, SEG-Y Rev 2, was ratified in April 2017.
~ Nota that byte ordaring ia Fev O or Rov 1. _ 8EG-Y is not intended as a fiold recording format; sco the
SEG-D and SEG-2 formats.
file headers data trace(s)
Changes from Rev 1 to Rev 2
;i — e e Pemmmmm——————— — Bupport for 1ttls andian byte ardering, and pairwiss byt ing.
E 28k B200LVes bRl 3200 bytes H H 3200 bytes il 20 1to 4 bytes b“o w4 Z Proviaion forup to 65 595 additonal ace headers ;yu: 233-240 for names.
.hy"': I 1st : | Nth 1| bytes <2% samples thad <2° smmples — Up to 2™ - 1 samplesftrace and tracesfrecord, and 2% — 1 tracea/line or traceafile.
: . b :
1 Tape!| Textual Binary | extended ] ' extended 0o1st 1st Mth Mth —Arbitrarily large of small sample intervals,
tlabeli|  file header fle” [ textual 1% °°%1  textual i trace data trace ©° 0 trace. data trace ~Aditonsl smploformaty ncuding G 4. Dot
: p header i file header 4 1 file header 4 |BM or IEEE M < 2" (strict SEG-Y) — Additional precision on coordinates, depths, elevations, and more CRS support.
i} escoicorasci b b ooloNeze big-endian M <2 (with unsigned Int) o oy bondasice
— Flexible trace header mapping via extended textual file header definition.
— XML allowed in extended textual file header and data trailer.
file headers data trace(s)
3200 bytes 400 bytes -----sHQ;----: r----aw@;----: 240 H B 1108 bytes 240 3 : 110 8 bytes
H 18t H E Nth 3| bytes 1 bytes ! < 2% samples bytes ) bytes 1 <2% samples
: H 1 E 1 ! ' I Kth
iTape Textual ! extended ! extended |, 1st 1 th g 1st ey ! Mth
'label, file header file |t : *. textual : ?"g“ * ¢ *yheader data trace ® ® ®lheaderjcee : header y data trace
3 v ] . 1| for 1st s for 1st | for Mth for Mth .
. H header |  file header + fileheader 1| trace I trace o 1BM or IEEE trace I trace
: I _ o ' H Il ' 3|  big-endian, littie-endian,
i 5|  EBCDIC or ASCIl H ] | Ne22 i ' J=2" Irwise byte-swapped K=2®1i M<2% perensemble
file headers xml file data trace(s)
1 3200 bytes 400 bytes '----S-ZD.-TIW‘.. ------- 1 -r“"s-zm-:m ------- 240 '-2-4;--: 1to 8 bytes 240 .F-zﬁ_: 1 to 8 bytes " 3200 bytes i H 3200 bytes 1
i H 18t 1 3 Nth sy | bytes ! < 2% gamples bytes 1 bytes | <2 gamples o 1 i H
3 . o ' I orkey 1ot U h 1ot | Kb 1 . ' ' o
i Textual ! extended ] o!  extended trace header || hoader | * * * + honder | st © © © hoador | * + 1honder | Mth ! 1st data trailer | ¢ Xth data trailer !
q file header file H textual ] i textual . for 15t " for 18t data trace for Mth Ifor Mth data trace ' : | ]
o header |  fileheader 1 file header race b o 1BM or IEEE traco I trace | ' ' H H
[ e ' . ' big-endian, litie-endian, f . r ' r
V1| EBCDICor ASCHl t ] L N<2® 1 Js2% 1| orpairwise byte-swnpped 1 Ks2® i M<2%perensemble it } b H
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oreign Tape Input@tripad X X
Eile  Uulity 21-track Help

Input: inot mounted  lnput2: not mounted  Output: inot mounted - 21-track: not mounted|
Uity Log Job Editor

N iob Paramaters

Input Module

B B Tape Connection

B Trace Connection OPULATE (141
P 5£G0 Connection

ot i
Compn . -
0F Dataset

Path Qdata | /550 Ma/time magmasees ta sttast 15

Hostlocalhost

Fort 3282 Descripbon TEST

o Promax s 0 s 1 Ads 2 axis 3
v Data Type SOURCE Label  TRE_IND Label  SEQNO Label SOURCE Label  UNKNOWN
Prinary Sort |sowce Domain bime Bomain [space Bomain space Bomain space
imvaseis PimaryKey  SOURCE Unts | milvseconds | | Unks et Ut oet Unts fret
e Secondary Key SEQNO Length 1 Length 1 Length 1 Length 1
Logical o| | Logical o | togical o | Logeal .
Dataset Format ongn onign onga ongin
Floating-paint Logical 1| | Logical o | | Logical 1| | togeal .
* Compressed 16-bi integer ?m'" ; "I"'" G G ; ;""‘ ;
Compreassed B-bitinteger | | O oo | uo| | oy oo | B 00
Use Secondiry Storage | | physical Lo | Py o | Physical Lo | Pyl 15
Data Dimensions * 3 4 | | Deta Delta ' vela Dalta

Magma — SeisSpace

Troika’s Magma
software was
selected to handle
all Foreign Tape
Input into the
Halliburton
Landmark
SeisSpace® Seismic
Processing System
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A Marlin Seismic Trawler and Launcher

Marlin Reports View Utilities Settings Help

J  Disk files

x Tape volumes

Trawl root directory: ‘ C:\Magmalobs

- Trawl options ... Suffixes: zgy

Full Trawl

Extra file suffixes ‘ zgy

‘ TRAWL

Filters:

Encapsulation ‘ .. [Format

Line ID includes |

Data type ‘

Clear

File name includes

] filters

Encapsulation options X
Trawl results
VDirectory/ File Size  Encapsulation Format Line D Data type Select one or more values to match:
7 C09802.rode 6,074KB RODE Unknown Unknown Unknown _T
®  TestOut_%L.segy 12,429KB SEGY SEGY 789 Field (] ByteStream
% TestOut_789.segy 12,429KB SEGY SEGY 789 Field [JLacey
% mig000DD1.000001.5egy 640KB SEGY SEGY AREA Field [JNone
¥  segd-unkn_Texas-Instraments._... 17,021KB TIF SEGD Unknown Unknown [JProMaxTOD
7 temp.seav 0KB SEGY Unknown Unknown Unknown CJRrODE
< [IRP&6 >
Selection: 0 directories 0 files [JseGD
: . []SEGY
+ Filter options ... CJsiPMAP v FILTER
J v Geom | v~ Magma Jobs ‘ v" Magma Util |  Maxim | .~ Midi Preset workflow v Midi User workflow
SEGY geometry analysis
Preview
Job name: ‘ ‘
Check
Parameters: Clear Load.. | Edit.. Save. Workflowready Test0l
Projection: ‘ v | Bl

E AP Type here to search
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Discover — Your Data

MARLIN

Seismic Data Trawler

An intelligent disk trawler for identifying seismic file
information and extracting basic metadata. The
software launches Midi and Minima software as and
when required for data transcription and/or QC.

* Efficiently identifies your seismic data

* Search by file or line name, encapsulation, format
* Report on possible duplicates

* A GUI to build and run Midi jobs

* Run prebuilt Midi workflows

e Build and run custom Midi jobs

¢ Launch Minima for interactive QC

Seismic Data Management | Software, Workflows & Services



Geom

oo e e i 137 GB ANALYSED IN LESS THAN 12 SECONDS GEOM

€02 DESCRIPTION: 3D SEISMIC COVERAGE <

G0t Titvm. Loer - Seut chsasuiNe: 2050 - 14026 coF: 1sE702050 - Ssasiéozs Easting Fast 3D Dataset Geographical Analysis

COS TAMFUE FATEI 4000 RECOND CENOTE! 6004  CLaS3 50 SEIAMIC L -

N o o [+2] [=)] [=)] o o o =] (03] ~

©07 THIS DATASET HAS BEEN COMPTLED FROM A RANGE OF OPEN FTLE SEISMIC DATA, N w B B il o ~ 59 oo ) o

C08 COORDINATES CONVERTED TO A STANDARD PROJECTION AND WRITTEN IN SEGY FORMAT. g g g g g g B 8 g g g . . . . . .

10 THIS DNTASET WAS PRETARED AND COMFILED DY KEW SEXLAND PETROLETH AND 8 8 8 8 8 8 axsRaxsrdaesS O Within a few seconds this utility reports key parameters including

Cll MINERALS (NZP&M), 15 STOUT ST, WELLINGTON, €140, NEW ZEALAND. b . . . . . .

spacing and extents of inlines, crosslines and x,y coordinates for a
2 C13 THIS DATA IS FROVIDED ON A "AS IS" BASIS AND ALTHOUGH DATA HAS BEEN /

5 NZPSM AS TO THE ACCURACY OF THE DATA OR RELATED MATERIALS, ITS 5728000

5728000 3D dataset as a geometrical quality control check prior to lengthy
7 EMPLOYEES, AGENTS OR CONTRACTCRS ;E‘LIA.BLE FOR ANY LOSS CDS"[‘S OR DAMAGE data |Oading Ope rations.

8 ARISING FROM ANY PARTIES USE OR RELIANCE ON THE DATASET INCLUDING ANY
€19 CONSEQUENTIAL, SFECIAL, INDIRECT, INCIDENTAL, FUNITIVE OR EXEMFLARY 5720000 5720000
C20 DAMAGES, COSTS, EXPENSES OR LOSSES. NIPEM WILL NOT ACCERT ANY

©21 LIABILITY FOR THE CONSEQUENCES OF ANY PARTY ACTING ON THIS INFORMATION.

€23 THE 3D DATA HA3 BEEN DATUM AND FHASE SHIFTED.

N\

Geom will calculate and output Inline/Crossline corner points,

©24 CROSSLINEZ INCREMENT OF 2 5712000 - 5712000 ) i ) . )

/ \ survey azimuth, bin dimensions, tracecount, etc. and optionally an
€27 POINTS U3ED FOR * INLINE 1€&7 XLINE 2050 1646743E S56€52325N . . . .
5704000 v 5704000 outline surface type image. Geom can be used to validate and gain

cze ~ INLINE 5599 XLINE 14026 1682668E 5734313N

e R

14:50:21

A r——— 8o / \ - assurance that your data meets your basic requirements. Geom is

5696000 § a high speed Post-stack SEGY 3D Data Geographical Analysis tool

‘709“7}6'}"5593‘2“'53 which allows the user to collect fast information on:

5688000 // 5688000 G

3 12:50:21  Bdgs Scan completed

cC
=
2 14:50:21 Bdge Scan startad : t
=]
=z

14:50:21 Calculating Geometry :
5 14:50:27  Geometry completed

: Gﬂ?x535233::‘1“?1;:?5“= 5680000 \\ // 5680000 * Textual Headers

Bin Height
Bin Width : 12.5 . .

ro e / * Trace Headers Bin Spacing
Max ¥ + 1709471.00 5672000 5672000
Max ¥ : 5734313.00

o mmtine 1 deer * Inlines/Crossline and X/Y Coordinates

Min Crossline : 2050
Hax Zaline i ssee 5664000 N 5664000
Max Crossline : 14026

Inline Inc. : 1
Crossline Ine. : 2

: West -> East at 56.9583 Degrees /
¢ four cormers : 5656000 5656000
;1667 , 2050 1646743.00 , 5652325.00 /

5 ¢ 5599, 2050 1619958.00 , 5633306.00
§ 14:50:27 c ;5589 ,12026 1682668.00 , 5734313.00
16:50:27 D 1667 , 14026 1709471.00 , 5693126.00

e Geometrical Corner Points

* Shapefiles

164?;\'41.13:?6523135
* Logfile including all of above, including the ability to export

Header Definitions for integration into Macros or other text files

000tZ9l
000Z€E9L
000zZ91
0000891
0008891
0009691
000F0LL

0000
00081
00095

5 14:50:27 Creating output images :

14:50 GIS :+: D:\Testing\Demos/BO ParihakaiD-GIS image.png
14:50:28 BOX :+: D:\Testing\Demos/BO Parihaka3D-BOX_image.png
14:50:32 Completion: Normal

v00or9sL

m
[sF]
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Analyse — Interactive

4G Winima Seismic D o Project CATRO! i gl & section
Project Dots Reports GeneralTools 20Teols 3DTools Settings Help &l
f

Directory / File /30 LinelD Trace/ Linecount  Layout

C\daa POST.STACK 20UNES i v [ [OL1 8] cor T v Oishow stremes ‘ QC and Rationalise SEG-Y and Navigation Data
St
Extended Textual Headers Trace . . .
S o’ 221 Aar____ss1____#se; adici ___3S3a 1541 1761 198g Rationalizes 2D and 3D SEG-Y data on disk and
Sk o : provides the opportunity to repair datasets
Grsion R to prepare them for problem-free uploading to
b 3 workstations for processing, analysis,
Reports » e . . . .
Gtk . e interpretation and other applications.
32020 . . . . .
* An interactive view on your data, display sections
X 4 2624 .
w0 oV and slices
WS- 163 2060 _ SEGY_REVO az=8

1 2
GOV CLINT © 6131 NOR-TICHRIVE SOREL - MEA 1 NoTH SER NETAIRLARDS FAGE 1 ¢ View and compare locations from 2D seismic and

co2 LINE -101 SHOTROINTS : 1 - 531
ws - - ———— C03 DATA SHOT - 6.5.1. R.E. HAGGERTY DATE: MAR/APR 1585 . . fil
Cod it memnas o navigation files
€05 RECORDING FILTERS -~ HIGH FILTER AND SLOPE 126 HZ 72 DB/OCT
i = Low FILTER AND SLOPE 5.3 2 18 DB/OCT
—rn CU7 RECORDING POLARITY - A POSITIVE PRESSURE AT THE GEOPHGNE PRODUCES A . . . . .
- coe NEGATIVE WUMBER OH TAPE
e ot s e e o * Report and highlight data inconsistencies
- C10 RECORD LEWGTH/SRMPLE RATE- €.0 SECONDS AT 2 MILLISECOND SAMPLE RATE
e s ClLL ENERGY SOURCE / DEPTH - 4250 CU.IN. AIRGUN ARRRY AT 2000 PSI: 6 M AVERAGE
b Cl2 SHOTFOINT INTERVAL -25M: 1 POP/SHOTFOINT; TIMING DELAY S1.2MSEC .
v €13 CABLE LENGTH / DEFTH - 3000 M; 120GRES; 27 GEOPHONES/GROUE; & M AVERAGE  |of ° Prod uce 2 D a nd 3 D sha peﬂles
Cl4 COVERAGE - &0 FOLD, 120 TRACE
W _§ C15 NAVIGATION SYSTEM - PRIMARY: PULSE & SECONDARY: SATHAV
B 1- 4 Jobnumber 8 €16 POLARITY CONVENTION - WAS MAINTAINED THROUGHOUT PROCESSING AND DISPLAY
¥ o B C17 FROCESSING RECORD LENGTH = €.0 SECS. 2 MSEC RESAMFLED T0 4 MSEC MIN PHASE i+i
i 2N e ol €18 STATIC CORRECTIONS - SHOT AND STREMMER .5 MSEC;TIMING DELAY 51.2 MSEC ® Cond ition the data
i o : : 5 7 e | s et & o L & S e Hk e
o 1 e 13- 14 Dota traces / ensemble | 1 c20 SPHERICAL DIVERGENCE CORRECTICH APELIED
. g 15+ 16 Auxibiary traces / ensemble 0 C21 PRE DECONVOLUITION MUTE - RAMP LENGTH IR. 120 - 100 MSEC START 50 MSEC . .. . .
o Bmi o c22 TR. 1 - 100 MSEC START 2400 MSEC . h g g | f |
- = 17 18 Sompienterd o B ey e R TU A 0 a0 b Commit changes to original files or write new
- Qi x. 21- 22 Samples/ trace 1516 €24 DESIGNATURE - OFFSET DEPENDENT MARINE WRVELET. VS: TMIN= SHZ,
- B 25- 26 Sample format code 1 d-byte IBM floating-point cs FMAX-125HZ, HCSLOPE- 720B/CCT, LCSLOPE-1208/0CT Volumes
s 2 27~ 28 Ensemble fold 1 i €26 VELOCITY AMALYSIS - USING 5 DEFTH POINT VELSCAN ANAL. 1 EVERY 2.0 KM
. | C27 DEMULTIPLE APELIED - VELNP: 120000 M/SEC
s i a8 - 1 29-.39 Trace ort code 4| Hodesotaly sticked €28 EQUAILSATION - USING A 3000 MSEC GATE,START IR. 120 - 200 MSEC
™

= [ DNavw, $1- 51 G acomeaiiy — e — e * Create navigation files from seismic headers

= €31 NCRMAL MOVEOUT CORRECTION AND FIRST BREAK SURPRESSION APFLIED
. 53- 54 Amplitude recovery method | 4 Other (not Spherical divergence or AGC) sl :
Trace Comp_agsqps l 55- 56 Measurement system code I B SX3 CBN TN TN STACK.~ 40 ROLS Ok A
o= 57- 58 Impuise signal polarity | 1 Pressure increase / upward movement gives negative value = i
= == =2 == - T SO i C e AT TR LA R A AR R PR AR TR AR
0 bl o t O *  PROCESSED BY GEOPHYSICAL SERVICE DNTERNATIONAL BEDFCRD ENGLAMD
U 302-302 Minor format revision number | 0 Minor revision 0 .
< i > 303304 Fixed trace length flag | 0 Trace lengths may vary .
305 -306 Extended textual headers 0
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Data Posted To GIS

Select CRS

Apply and Output Shape
File

Post To GIS system
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Data Dexterity

DATA
CLOUD /DB /
O5DU / INDEX

T —— e [
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Input directory List all files with Process
(up until eproject) .RODE extension files

Linux command
toseeifitisa
.RODE file
(Octet-Stream)

Maxim - Retrieves
RODE metadata
and underlying

format

Data Scanning — An automated solution for Shell

If different

Magma - Analyses underlying format

file to double .
check underlying Magma will read
p data to identify
ormat

true format

Based on the underlying format the script will trigger the use of a specific software for reading the file.

IfSEGA/B/C Unknown Flle

@@ MAGMA

CSV file containing
metadata
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If RODE file

MAXIM

CSV file containing
metadata

If SEGD or SEGY

il MIDI

CSV file containing
metadata & images

If Text or Navigation file
(SPS, P190 / ESSOV2)

Linux command
outputs first 30
lines of text file

CSV file containing
metadata

The scope of work

* Master database had become out of sync with
the data

* Reindex required

* Roughly 800,000 files in Rode encapsulation all
of which were an unknown format

Troika’s solution

* Troika supplied an automated solution to
extract metadata & make sure the data was in
sequence

* The client then had all the information needed
to identify the data and decide which process
should be used in the next phase

* Shell had allocated 14 months for the project
and Troika delivered it in 4 weeks

Seismic Data Management | Software, Workflows & Services
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Contact Us

FUTURE PROOF YOUR DATA

Tunbridge Wells Houston

Eridge House 410 Pierce St

Coach & Horses Passage, The Pantiles #226

Tunbridge Wells, Kent Houston, Texas

TN2 5NP 77002 ' o

United Kingdom USA info@troika-int.com
Tel: +44 (0)1892 616 060 Tel: +1 (214) 986 5560 www.troika-int.com

Copyright 2023 Troika International Limited. All rights reserved. Seismic data courtesy of New Zealand Petroleum and Minerals, RMOTC and the U.S. Department of Energy. Veritape® is manufactured in Longmont, Colorado by MPTapes, Inc.
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