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1. INTRODUCTION

This document gives descriptions of the structures, calculations and conventions
used in Serafim FUTURE. It should read in conjunction with the detalle§ f LJ¥ | y R
guidance notes in user dialogues in FUTURE.

Serafim FUTURE is a software application and database for forecasting and managing
oil, gas and associated production profiles. The user specifies well production
potentials through decline curve analg or by importing externally generated
profiles (e.g. from multiple simulation modélsor by means of simple material
balance calculationd=UTURE then calculates the effects of facHity and pressure
constraints, gadift allocation, new wells, shtihs, debottleneckingetc. The
resultant production and injection profiles can be used for lgrgn forecasting (for

field development planning or reserves evaluations) or, if FUTURE is supplied with
information about operational activities and shuis ¢ for shortterm forecasts (for
operational scheduling and planning).

FUTURE formulates the required calculations as the mathematical optimisation of a

large, but strictly linear function. Application of the classic Simplex algorithm and

simultaneous, par#&l calculation of multiple forecast enables FUTURE to deliver

robust and rapid forecast®Non-linear behaviour in pressure calculations is handled

08 |y Ayy20F4S @GSNAA2Y 2F &4dz00SaairdS tAYySIEN
Approximate, Locally Exacth GALHpcal solutions for individuadells (calculated

with a fixed THP) are used to determine the conditions at whichvib# inflow

performance and tubing performance are linearised for use in the global solution.

FUTURE stores its application datad output in one or more FUTURE databases,
which can be on Oracle or SqglServer, or can be SqlServerCE files (for small databases
for data transfer or individual work). The FUTURE application manages the database
schema.

FUTURE is normally weleployed i.e the individual user installs it from the Serafim

web-site, using Microsoft ClickOnce. Bug fixes are then downloaded- semi

automatically, which allows ovaright fixing of almost all bugs detected by users. In

contrast, Serafim will deploy new functionglifas opposed to big fixes in existing

Fdzy OlAzylftAGey 2yfe FTFGSNIC! ¢! wo9Qa YIAY Odzai:
own acceptance testing. Serafim can provide traditional .msi deployment files, but

this is not recommended, because the deploymemthod is incompatible with the

rapid fixing of bugs.
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SOFTWARENSTALLATION ANBCENSAUTHORISATION

QLICKONCE

It is recommended that FUTURE is installed directly from
http://www.serafimltd.com/download.html| using Microsoft ClickOnce. With this
method, users are prompted to install updates when these become available.
FUTURE can also be installed from a Windows Installer .msi file (see below for
details).

L.,
@@ @ http://www serafimitd.com/download.html P~ x By ied
| © SERAFIM Ltd - SERAFIM Fut.. ‘

File Edit View Favorites Tools Help

| SIERAFIM

When you download Serafim FUTURE, it uses Microsoft ClickOnce technology to create a
C) "per user” installation that Microsoft ensures will not clash with other programs (hence the

installation does not require administrator privileges). On 32-bit PCs, select the 32-bit

version. On 64-bit PCs. you can install both versions [the B4-bit version can handle bigger
models but cannot read from 32-bit Access/JET databases).

omnload Future>
Bownload Future (FZ5IL>

to check if you are running Windows 64 or 32-bit operating system.

"Sophisticated
simplicity”

mission statement | contact | site map

Microsoft ClickOnce is a standard Microgefthnology, designed to be a better
alternative to Windows Installer for simple installation requirements. It has the
following features

f ClickOnceRS LI 2@ SR | LJJ AOIF GA2ya FNB RSLX 2SR al
YI OKAYS£0 | yR O kridingdfidistseddmidheri KS 2 @S NJ
applications. In consequence, a ClickQdeployed application cannot
cause other applications to break.

1 As aresult, Windows does not require Admin privileges for the installation
of ClickOncaleployed applications i.e. ordinary users castafi them. (In
contrast, .msideployment applications can, if they are set to use shared
versions of .dlls, give rise to problems with existing applications. Hence,
Windows requires Admin Privileges for their installation).

1 ClickOnce can provide updatesrh the web. FUTURE makes use of this, so
users will be prompted (but not forced) to update to the latest version of
FUTURE.

1 The ease of updates makes it possible to put out quick fixes of bugs (usually
overnight). This, together with the fact that the &©Oncedeployed version
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of FUTURE cannot cause other applications to crash (while an error in the
.msi deployment might cause such a problem), means that ClickOnce
delivers improved stability and reliability.

FUTURE is a fuitlist application and so, inrder to run, needs to be accepted as

such by the Common Language Runtime (i.e. .NET Framework). ClickOnce default
OSKF@A2dzNJ Aa (2 3ANrydG 2yfte NBaAGNAROGSR G NMzad
from the web. The FUTURE assembly is signed by Serainm ¢asiification from

+SNAAATIYOD LF {SNIFAY KlFIa 06SSy asSa G2 oS | &
automatically given fullrust. Otherwise, the user will be prompted by ClickOnce,

asinthescreed K20 0Sf 263 G52 &2 dz20/AKEK AldRS dh yi ELALINERED Si
Privilege Elevation.

Do you want te install this application? o § Certificate Information

This certificate is intended for the following purpose(s):
« Ensures software came from software publisher
» Protects software from alteration after publication
Name: ®2.16.840.1.113733.1.7.23.3
Serafim FUTURE 3

From (Hover over the string below to see the full domain):
www.serafimltd.com *Refer to the certification authority's statement for details.

Publisher: Issued to: Serafim Ltd
Serafim Ltd

Issued by: VeriSign Class 3 Code Signing 2009-2 CA

Install ] [ Don't Install

Valid from 07/ 07/ 2010 to 03/ 08/ 2013
While applications from the Intemet can be useful, they can potentially harm your computer. If

you de not trust the source, do not install this software. Mere Infermation....

[instal Certificate...| | 1ssuer Statement |

Learn more about certificates

If Privilege Elevation is disabled (as it may have been done by corporate IT policy),
then the installation of FUTURE from the web would fail until

1 Serafim is added to the list of Trusted Publishers

9 Or theClickOnce files are moved to a local drive and the installation is
performed from there (but this prevents FUTURE getting updates from the
web).

More details are available at

http://msdn.microsoft.com/enus/library/t71a733d.aspx

http://msdn.microsoft.com/enUS/library/76e4d2xw(v=vs.110).aspx

http://msdn.microsoft.com/erUS/library/01daf08f.aspx
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If FUTURE is installed by ClickOnce, it appears in the list of programg &NJ F A Y
FUTURBE 2 NJ a{ SNI T A B 6ONBCR wietédemstiot Joslawblue
arrow is from an .msi).

Movistar [

Oracle - ODACHome_v10g
Oracle - ODACHome2 Peter
. Oracle - OraClientl1g_homel
Oracle Database 11 Express Edition Documents
PowerArchiver 2001
PreEmptive Solutions Pictures
| PrimoPDF ,
| Protector Suite Music
Roxio Easy Media Creator 10 LJ
e Recent ltems
. B FUTURESS 3 A o
Lomputer
© Serafim FUTURE(64bit)_3 online
Serafim FUTURE(64bit)_3 Hitvork
Skype
) Snagit9 Connect To
Il Sony
SpreadsheetGear 2010 Bl Control Panel
Startup
. Steema TeeChart for .NET 2012 Devices and Printers
Steema TeeChart for NET v2
| System.Data.SQLite Default Programs

Telescope Driver
| TeLL me More Arabic

Help and Support

4 Back

WINDOWINSTALLERMSI)

FUTURE can also be installed from a Windows Installer .mbidilever, this is
not usually recommended, becauséthe benefits of ClickOnce automated
updating.Normally, Serfim will supply .msi files only @lickOnce deployment has
been shown to be unfeasibl&o obtain a copy of the .msi file, please contact
Serafim on +44 28 9042 1106 or enfiailire @serafimlitd.com

The installéion is very straightorward, with only the standard choices of where to
Ayaidlrtt Ccle¢!l w9 YR gKSGKSNIGKS Ayadlttlraarazy )
¢ see screershot below.
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PIITE

Select Installation Folder vl

The inztaller will inztall FUTIJREES 3 to the following folder.

Toinstall in this folder, click “Next". To install to a different folder, enter it below or click “Browse".

Folder:

C:AProgram Filez\Serafim FUTUREE4_3% Erowsze. ..
Install FUTUREG4 _3 for yourself, or for anyona who uses this computer:
@ Everpone
(0 Just me
o
PREREQUISITES

FUTURE requires the full (not the Client) version iofddoft .NET Framework&il

to be installed. Both ClickOnce and the .msi deployments will test for its presence
and try to install it if it is missing. However, the installation of .NET Framework
4.6.1requires Administrator privileges. It may be moraeenient to download it
from the Microsoft website - http://www.microsoft.com/en-
us/download/details.aspx?id=17718and install it as a separate step prior to the
installationof FUTURE.

If you are using an Oracle database and prefer not to connect FUTURE to Oracle in

5S@F NI a5ANBOG az2RS¢éx @&2dz oAttt I4flfa2z ySSR G2
you are using FUTURE{GI4) 5, you will need to install the 6Mit version ¢ Oracle

Client; if you are using FUTUREyou will need to install the 3Bit version of

Oracle Client. (Oracle Client can be downloaded from
http://www.oracle.com/technetwork/database/enterprise
edition/downloads/112016win64soft094461.htmland
http://www.oracle.com/technetwork/database/enterprise
edition/downloads/112016win32s0ft098987.htm)

Other software components used by FUTURE (Microsoft SqlServerCe 4.0, Devart
dotConnect, Steema TeeChart etc) are installed as integral parts of the FUTURE
installation (i.e. separate copies are made; these are installed locally with FUTURE
and cannot be accessed by other applications). Given that the total size of the
FUTURE installation files is approximately 30 MB, the extra disk space required for
theselocal copies is sufficiently small as to be irrelevant.

LCENSAUTHORISATION


http://www.microsoft.com/en-us/download/details.aspx?id=17718
http://www.microsoft.com/en-us/download/details.aspx?id=17718
http://www.oracle.com/technetwork/database/enterprise-edition/downloads/112010-win64soft-094461.html
http://www.oracle.com/technetwork/database/enterprise-edition/downloads/112010-win64soft-094461.html
http://www.oracle.com/technetwork/database/enterprise-edition/downloads/112010-win32soft-098987.html
http://www.oracle.com/technetwork/database/enterprise-edition/downloads/112010-win32soft-098987.html
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To prevent unlicensed use of the program, FUTURE uses a system of license
authorisation codes, which need to be supplied by Serafim. After installation (or after
the end of theperiod of validity of an existing code), the user is prompted to provide

a valid authorisation code:

,

License authorisation can be done per machine or from a central database. Please contact Serafim Ltd (email
future@serafimitd.com, or phone +44 28 5042 1108) to cbtain the necessary code.
“rou will need to quote the machine/database ID given below.

Serafim Future - Version 3.56.9

Type of authorisation

@) Per machine

l
‘ () From database
I
[
||

Installation ID:= 371629 /

Authorisation
code

[ cancel |

There are two types of license authorisation.
2 A0K 6t SN YIFI OKgySé | dziK2NRAIF GA2Y

1 Inform Serafim (emafuture@serafimltd.conor telephone +44 28 9042
1106) of yoursi® A 3dzNB aLyadltfF A2y L5¢ O6NBR | NNP
to your machine.
1 Serafim will generate a matching ei¢figure authorisation code and
inform you of it.
1 Enter the Authorisation Cod&UTURE will display its main window and
store the authorisation code on the machine, where it can be read
automatically each time FUTURE is started.

2A0K GCNBY 5FGFolasSeé FdziK2NRaAFGA2Y OF @OF Af | of
unit licence for FUTURE)

T /tA01 2y GCNRY 5L GlolasSé

T /fA01 GKS a. NPgaSXé odzilizy> aSt SO GKS ofF
SqlServer FUTURE database (see next section for details on how this is first
set up) and give the .ftrl password when prompted

1 FUTURE will now displayet ninefigure Database ID number (see red
arrow on screershot below).
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1 If the database authorisation code has previously been entered, you will
4SS RAALX 2SR /fA01 dahYé YR @2dz | NB R2Yy
main window.
f IfyouarethefirstJSNE2Y (2 dz&S GCNRBY RFGFolasSé | dzi
need to obtain and enter the authorisation code
0 Inform Serafim (emafuture@serafimltd.conor telephone +44 28
9042 1106) of the nind A 3 dzNB & 5 dedidrrantbéld®y), L 5 ¢ 6
which is specific to your database.
o Serafim will generate a matching eigigure authorisation code.
o Enter the Authorisation Code. FUTURE will display its main window
and store the authorisation code on the database.

,
B s I =

License authorisation can be done per machine or from a central database. Please contact Serafim Ltd (email
future@serafimitd.com, or phone +44 28 9042 1106) to obtain the necessary code.
“ou will need to guote the machine/database ID given below.

Serafim Future - Version 3.5.6.9

Type of authorisation

() Per machine |
|
I
|

N
I @ Fromdatabase C)\Users\Peter\Documents\Future examples\SgiServer on PETERZ010MA

Specify .ftrl, .udl or .dsn file with login for Oracle or SQL Server database

Database ID:= 366158640 «/

Authorisation |
code

| cancel |

¢CKS I ROIGNBES5 20 @l aS¢ FdziK2NRalF A2y Aa GKI G
Serafim for a new authorisation code each time you wish to use FUTURE on a new
machine.

(@]
Q)¢
(7))

Itshouldbenotedthak i A& LJ12&daAofS G2 dzasS 2yS RIGF 6
authorisation andsubsegently, another database foyour work¢ FUTURE allows
the use of multiple databases within a FUTURE session.
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UPDATHPOLICY

FUTURE is normally weleployed i.e. the individual user installs it from the Serafim

web-site, using Microsoft ClickOnce. Bug $ixare then downloaded semi
automatically, which allows ovaright fixing of almost all bugs detected by users. In

contrast, Serafim will deploy significant new functionality (as opposed to bug fixes in
existing functionality or minor new functionality) &l F FGSNJ C! ¢! w9 Qa
customers have had the opportunity for their own acceptance testing. Serafim can
provide traditional .msi deployment files, but this is not recommended, because the
deployment method is incompatible with the rapid fixing of bugs.

Charmges to software often introduce bugs and FUTURE is no exception. FUTURE
users require a high degree of reliability, especially when FUTURE is being used for
important business processeseserves updates, operation planning etwith tight
deadlines. Inorder to prevent FUTURE reliability being harmed by the bugs
introduced by software changes, it is necessary to ensure that there is suitable,
extensive testing (both by Serafim and by its customers) prior to release to ordinary
users of any software chaag likely to introduce bugs. It is also necessary for
customers to have some degree of control, so that, for example, major changes are
not deployed at a critical time during the annual reserves update.

Hence, software changes that migite problems(mog new functionality, all code
refactoring et¢ all database schema chanyjese deployed first as Beta releases.
Such a Beta release can be installed in parallel with the main release version, so
customer management and IT can organise suitable interrsting on copies of

their own FUTURE models. Typically, there is at least a month available-for oil
company testing prior to the changes being deployed in the main release version.
Furthermore, if any customer wishes for more time for testing, this is gednin

other words, customers have control over the timing of the release of such software
changes.

However, there are some software changes that have a very low probability of
introducing further bugg namely

1 small bug fixes in areas of code that ased in a tightly controlled, restricted
manner;

1 new functionality that does not interact with existing functionality e.g. a new
option for exporting data.

Given that Serafim can fix 95% of bugs avight, it is logical to release the bug fixes
as quicklas possible (without waiting for customer testing and IT approval etc), for
the following reasons

10

Y|
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1 The resultant loss of user time from the bug is measured in hparsouple
2F K2dzZNEQ ¢KSYy SyO2dzyiSNAy3a GKS o60dz3 | yR
waiting rior to the bug fix being deployed.

1 The bug is typically encountered by only one user before it is fixed. If known
bugs were not immediately fixed, then a bug might be encountered by
multiple users. This would result in the loss of considerably moretumser

1 Each bug being encountered only once, this reduces the total number of
encounters of bugs i.e. the software is more reliable for the average user.

1 If bugs were not immediately fixed and were encountered and reported by
multiple users, this wouldlso lose Serafim time and reduce its ability to
provide support to users.

1 Users value very highly the prompt fixing of bugs, at least, the prompt
fixing of the bugs that they themselves have encountered. It means that
users do not have to remember wWoearounds or have to explain oddities in
results that come from unfixed bugs.

It should be noted that FUTURE has a modern object structure with a high degree of

inheritance and some use of reflection. This means that most of code is used in a
GUAIKGNRE (O NBAUGNAROGSR YIYyySNE AdSo GKI G
introduce new bugs and are suitable forimmediate deployment. Of course, there are

always some bug fixes that have a significant risk of introducing new bugs. These bug

fixes arenot deployed immediately, but are incorporated in the next Beta version,

that will receive proper testing prior to deployment.

FUTURE V4.3.10.13, released on 7 July 2016, gives an example of bug fix that was
judged unlikely to introduce further bugdncremental profiles are shared out
between one or more physical wells. At each tistep, FUTURE calculates what
fraction of the incremental profile is given to each physical well and this fraction
cannot be negative. Prior to V4.3.10.13, FUTURE had l#tyegeantrol check to

ensure that the fractions were greater or equal to zero. The check was carried out
without explicit allowance for roundff error (making use of the implicit treatment
ofround2 FF GAOGKAY ®b9¢ CNI YSg2NjoRever, Rriedzof S LINS O
customer discovered this was insufficient when there were multiple negative
incremental profiles. The problem was fixed with a modification of three lines of
code (see below), tested by Serafim and then immediately deployed.

11
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Branch

Is [ =

Merge Discard

®

Tag

[+ show Remote Branches  Date Order

Description
V43,1016 - Temporary fix of problem of zoom scroll-bar nat displaying (from Forms Activated event behaving unexpe
V4.3.10.15 - Work-around problem of AutoScroll mis-set on opening a Model (reason for the bug is not understood)
SaveSettings rationalised and does not display waming (just stops amomalvc opening of Model) Activation of Network

V4.3.10.12 - Fix of bug with reserves multipliers for wells; CreateC

n 8B B @

Git Flow Terminal Explorer  Settings

Date
14 Jul 2016 23:23
8 Jul 2016 21:34
8 Jul 2016 17:05
7 Jul 2016 20:58

6 Jul 2016 7:16

gin/Calculations: ptNowByVariableNotThreadinte

V4.3.10.9 - Compare Models now includes Curbs ()

V43,108 - Fix of bug with Impact calculations with multiple Planned Changes executed on a single node in one time s
Lift-gas supply working with simple model, but st

(I origin/GasLitSupplyF romSiep Supplyf romiep

Fix of bug with impact calcs and well status (manifested itself with lift-gas supply simple model)
h P i

| Sorted by file status * | =

dialog now
V43,1111 - Fix of problem with multiple forecasts simultaneously trying to use Invoke to update the CalculationProge
Ecal:ulwm!ﬁ@@ NNGMEEE

V4.3,10.10 - WriteToLog now done on background queue and number of messages reduced (to fix Session Log time-o¢

5 Jul 2016 17:10
4 Jul 2016 9:43

4 Jul 2016 0:38
1Jul 2016 15:13
29 Jun 2016 22:51
29 Jun 2016 15:24
29 Jun 2016 15:23
R4 216 AR,

Author
Peter Cunningham
Peter Cunningham
Peter Cunningham
Peter Cunningham

Peter Cunningham
Peter Cunningham
Peter Cunningham
Peter Cunningham
Peter Cunningham
Peter Cunningham
Peter Cunningham
Peter Cunningham
Pater Cunninaham.

Jump to:
Commit A
82dcbdb
a0168ab
1567ba8

Commit:
2 src/Future/Wellsegment.vb
efc2fe224b1 [1032c20] ot
Parents: 4aceca2 740 oy s e
V4.4 Secondanforec  Author: Peter Cunningham bl

WiitingFlowPressurel
v [ hotfix
DanishDecimalsBt
NoHeadFolderfor
) TaGs
v £ REMOTES
v £ origin
3 Brian

<peter.cumning

ham@serafimitd.co P

1f Not (profinc.Fraction0fSource >= 9.0) lhen Throw New ApplicationException(Me.Nane & =

i1PerCalday

alDay

R R J 2 s 1 Mot (profInc, Fraction0fSource >-
50 Debug. Assert (profInc. Fraction0fSource > -0.00001, "If not round-off,
src/Future/FUTURES2 vbpre 2 2502 + profInc.Fraction0fSource = 0.0
n 2503 4 €nd If
sre/Future/FUTUREGAVOPIRY) |, gp 2504 “Record bounds 0 o1l gas, water 1o be recelved by physical well (needed a8 sbove)
src/Future/My Project/Asse. | 2501 2505 proflnc.0i of Inc * w0
2502 2506 profInc. - profInc. Fracti
<
src/Future/fmMainvd
¢ 5
’ File Status Log / History Search |

12

- Anomalous inci

“this can occur because of round-off (m the other increments are already umu uu mlplln( to !
then error in -1
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2. STRUCTURE ANDATA

In common with most modern applications, FUTURE stores its dataeior more
relational databases. This means that there are two aspecftcture and data

1. Structure and data as seen by the user of the application.
2. Structure and data as seen fromdatabase managemerdr SQLpoint of
view

Most of the discussion below is about (1), but aspect (2)ds discussed, for the
benefit of anyone who wishes to read data from tR&JTURE database using
database queries/views.

13
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MODELSSPECTRES AND OTHRRABRSE CONTENT

Whilethe way the FUTURE application works is designed to be simiictosoft

Excel, there is an immediate difference. In Excel, the user opedsedits a

spreadsheet that is stored as a file on the computer file systemuser in FUTURE

2LSya yR SRAGA | &a 2 Kikeinapséulidolder skutturd G 2 NS R | &
in the FUTURE database.

Besides Modelghere are a number of other items held in the FUTURE psélelo
system The full list is

1 Modelsg these are what are opened dredited. As described later, a Model
can have the structure to define and calculate not only one, but a whole
range of different possible forecasts.

1 Scenariog Each Model has one or more Scenarios. Each Scenario represents
a separate set of possible pregies. The most standardget-up has three
Scenariog G [ 266X aaSRAdzYé YR Gl AIKED

I Forecast¢ Each is a possible outcorthe equivalent of a simulation run.

 Spectrexx! {t9/GNB Aad KS&ybatat/ NNBRGSKREAGKED
imported into FUTURE. The set of profiles migbt of individual well
historical profilesor of predicted well profiles from a simulation run.

1 Pipelinex; Tables of pipeline pressure changes.

1 Spreadsheets; Loaded into the BTURE database and used for custom
calculations.

1 Images; Bitmaps etc used as background for network diagrams.
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Edit  View Tools
3 Back ) Forward -

o

) Testing connection leak Aug 2018
) Testing parallelism
) Testing PGas split
) Training Examples

{4k Example with Stochastic Cales 2013-09-05 Temp test_2P

{4k Example with Stochastic Calcs 2018-09-05 Temp test_3P

I Example with Stochastic Cales 2018-09-05 Temp test_Base

{4k Example with Stochastic Calcs 2018-09-05 Temp test_BaseCase
13 Bxample with Stochastic Cales 2018-09-05 Temp test_Downside
{4k Example with Stochastic Cales 2013-09-05 Temp test_HighCase
{4k Example with Stochastic Calcs 2018-09-05 Temp test_LowCase

I Example with Stochastic Cales 2018-09-05 Temp test_Upside

<

Forecast
Forecast
Scenario
Forecast
Scenario
Forecast
Forecast
Scenario

05/09/2018 17:01:42
05/09/2018 17:01:42
05/09/2018 17.01:42
05/09/2018 17:01:42
05/09/2018 17:01:42
05/09/2018 17:01:42
05/09/2018 17:01:42
05/09/2018 17.01:42

B2 DB: Name Type Date Created La™

=0 Bsp I3 Example of effects of ch, * hyperbolicb_b i d; UR unchanged Scenario 11/09/2018 17:21:06  1Z

() 2013_Updates_For LPCascade & ample of effects of changes of hyperbolic b_b increased; UR unchange cenaiio 1109/ 21 :

) AMPAG LP Compression 7 Example of effects of changes of hyperbolic b_Base Scenario  11/08/2018 17:21:06 12

) ARPR 2015-09-06 [ Example with Stachastic Calcs 2018-08-19 Model  11/07/2018 03:47:16  2C

) BP17 final match {4k Example with Stochastic Calcs 2018-08-19_1P Forecast 20/08/201817:51:03 2(

=) Diagnesing Rasau constraint 2018-03-20 {4k Example with Stochastic Cales 2018-08-19_2P Forecast 20/08/201817:51:03 2(

=) East Prafile Problem 2018-04-30 {4k Example with Stochastic Cales 2013-08-19_3P Forecast 20/08/201817:51:03 2¢

) Pipelines |3 Example with Stochastic Calcs 2018-08-19_Base Scenario  11/07/2018 03:47:16  2(

) Spectres [jJ.Examp\e with Stochastic Calcs 2018-08-19_BaseCase Forecast 20/08/201817:51:03 2C

i} Examples for Technical Reference: % Example with Stochastic Calcs 2018-08-19_Downside Scenario  11/07/2018 03:47:16  2C

O koC {4k Example with Stochastic Calcs 2018-08-19_HighCase Forecast 20/08/201817:51:03 2(

D Maersk {4k Example with Stochastic Calcs 2018-08-19_LowCase Forecast 20/08/2018 17:51:03  2(

£ Noc 132 Example with Stochastic Cales 2018-08-19_Upside Scenario  11/07/2018 03:47:16  2(

= Sinopec () Example with Stochastic Calcs 2018-09-05 Temp test Model  05/09/201817:01:42  0F
D Temp {4l Bxample with Stochastic Calcs 2018-09-05 Temp test_1P Forecast 05/09/2013 17:01:42
LD Test with 10000 wells {4l Example with Stochastic Cales 2015-09-05 Temp test_1P_NoCum Forecast 05/09/2015 17:01:42

M RRREEIFRIR

DB:\Examples for Technical Reference | Content last updated on: 12/09/2018 18:38:49
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DATABASSCHEMAAND ITSPDATING

FUTURE uses a very simple database schasn@yrising of simple tables and their
associated indexesThe schena contains no links between tables and no
views/queries, because their logic is handled by the applicathan the database
schema.

TheFUTUREpplication when it starts up for a user sessionanages th&cUTURE
database schema and checks that it istaflate. The checks usually take a fraction
of a second andre necessary to ensure thetUTUREan read and write data to the
database without errors.

As part of this process, the FUTURE applicatilols any missing database tables and
columnsin line with modern practiceith Agilesoftwaredevelopment (as described
08 GSN)¥& &dzOK Fa a5l GlolasS wStSFHasS !'dzi2Yldaz

In order to ensure thasuch database schema changes are tested and verified in line
with customerchange management procedures, Serafirakes such changes only

in Beta versionsIn other words, routine updates of the release version of FUTURE
(as used for quick bug fixedd notupdate the database schema

C! ¢! wo9Qa dzaS 2 F Aumrhalidn anetBio8smakes fit ossitfe for
customers tacarry out their change management procedures quickly and efficiently.
Since the changeare purely additiveany failure tofully implement them (as can
easily happen because of locks, thmets etc)leaves the database in a situation
where it can still be used by earlier versions of FUTURE.

FUTURE is designed so thaisitpossible to tesa FUTURE Beta version (and its
database schema changes) opraduction databaseThe design features that allow
this are

1 The changes are purely additive, so the failureaofy of them leaves the
database still containing all the tables, columns and data required by earlier
versions of FUTURE

9 If there is a partial or total failure of an update to the schema, FUTURE
prevents the current sessiofmunning the Beta version that needs the new
columns etc) from accessing the database, hence avoiding errors and
consequent data corruption;

1 If there is a partial or total failure of an update to the schema, the next Beta
version session checks for the existenceath ofthe required new columns
etc before submittingd KS &/ &QL!DDO éommand, so the update
process can work successfully even if a previous attempt failed or partly
failed.
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1 The logic for the updateéand the associated tests for existence etc) is
contained in500 lines oFUTUREbject-oriented code that has been in use
for many years and has been extensively testéds code imormally never
touched. Instead, typical changes to ttiatabase schema armplemented
with highlevel commands of the form illustrated below.

Indeed, it is recommended thatinless you are notified otherwise by SerafiBeta
versionsare tested on your production databaser the following reasons

1 As discussed above, this wibt harm your production database.

1 Even if you test schema updates on a test database, you still need to test
themon the production databasdt is possible for the updates to fail on the
production databaseven if they succeeded on a very similar t@gtabase
(for example, because of locks or tirnats). If you do not test the schema
updates on the production database prior tieployment of theupdated
release version of FUTURE, you run the risk of the schema update failing and
users being unable tocaess your production databag®N.B.¢ in this
situation, users couldn Windowschoose to revert to using their previous
version ofthe FUTURE release and so continue working).

1 Usersoften wish to combine testing of theew features with real worland
so would not want to run of theisk of losing the results of work carried out
with the Beta version. If such work has to be carried out in test database,
then you need to ensure that the test database has adeqbaiskups etc.

The database tables lmging to FUTURE are as follows (for V5.0 in August 2017):
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