BoF-PSS2 Simulator 1

Step-by-Step
Simulation example

Example 1
decimal comma version




Background information

This presentation describes step-by-step how a basic RTGS
simulation is performed using the BoF-PSS2 simulator.

The main steps are

- Input data creation

- Simulation execution
- Analysis of results

This version uses decimal comma as decimal delimiter and
semicolon as data delimiter, which is important to note Iin
order to get the Excel interface to function properly.

(If you are using decimal points please change to

the other version of the example).




How to follow the example

Instructions in this example are mainly presented with
screenshots from simulator. These will tell you what
the simulator window looks like, when you have
finished the necessary actions in that simulator
window. Instructions for steps in one window can
however be divided into several slides.

Therefore follow the steps of the example by
repeating only the actions which are pointed with
thick arrows. >

Thin arrows are used occasionally in explanations
and require no action, - .




Start the simulator

Double click on the simulator icon
or start the program from
the windows program menu.

Three windows will open up:

- Start-up window for simulator

- MySQL window for database interface
- Simulator user interface window

r_E _"_-t:arl:-up I-_-l:::': M ':J'S':_'L

All three windows are necessary during simulations
and will be closed automatically when you exit from
the simulator.




Initial start up

oo

First time you run
the simulator initial
specifications open up.

-Specify a project name.

al specifications

Bank of Finland Payment and Jettlement Simulator

EBoF-P35 version: 2.2.0i2/2006-02-03

Jara WL S Mimosystans T, 1.5.0_06-b05
Licersee: Suommen Panldei

Rahoimanaddarg. ja tilacto-ocasto

Initial specifications

(%) Create new project: | EX1 () Modify old project

Projects are used to
separate simulation
topics.

>

Databases

The simulator will create a new input and output database for each project in the indicated default directony. The user can change directory and also specify an already
existing input and output database when desited. However, there can only be one input and output database assigned to the same project at one time,

Input databage! | copop pssaE EX1G EX1|

Output databage: | C/BoF-PSSAF_EX1io _EX1

\

-Click on one of the fields
and the default database
and directory names
emerge. (Stick to the
defaults if no particular
reason to change.)

Default directories
The situlator will uge indicated default directories for the different file types. Each project is assumed to have its own default directories. The user can change the defaults

and also use common directories.

Default directory for input files: C:.I’BDF-PSSQJ'P_EXI.I’INPUTI

Default directony for error list: C:BoF-PS32/F_EX1/ERRORLISTS
Default directony for output files: C:BoF-F352/F_EX1/OUTFUT/

Default directory for output reports: | C/BoF-PSS2P_FX1OUTPUT_REFORTS

‘_> I Save project modification

-Save project

Help

| Back to main menu | I Exit program I

-Go to main menu —




Main menu °

E, Main menu

The main menu will
open up whenever you
start the simulator in

Bank of Finland Payment and 3ettlement Simulator

Main Menu

the future.

,
It provides the window e
to the different functions |
Of th e Slm ul ator ,/  Input generation Simulation execuﬁiun” Output analysing Network analysis
- 7 subsystem subs’y;te'rrf subsystem system

You can choqse the project AT St smcuion i (rE—
you are working with ez S N e (G oo

d d f- . _ -7 _—Delete data sets Delete output data
and define new projects e e
when necessary (see
previous slide).

Help

-Start by defining system
data (click on the button).

Y &
" 4

| . :;Bank. of Finland Payment and Settlement Simulator JL ‘X




System data definition 1 7

E Define system data

In system data
definition

Bank of Finland Payment and Settlement Simulator

System control data specification/modification

Project : EX1
—
-t y p e t h e S y S t e m I D ‘ () Belect existing system ID (%) Create new system ID) CB_RTGS
C B —RTG S (b e S t (3) Create new system data set | FreeCred Copy from old system data set
practice is to use real
Hystem full name: System description:

Opens (hhmm 24h):

Svstem acromym:

system name) spmnipe [

Transfer of b Intraday credit availability Handling of unsettled transactions
. Pansfer halances to next day (3) Credits according to limit table, or (+) Transfer unsettled transactions to next day/settlement occasion or
-an d g I V e n al I I e () Mo credits available, or () Delete unsettled transactions (include in statistics)

(F r ee C r e d ) fo r t h i S ‘ [ Biaere e (O Credit aveilable without mits l? Dielete unsettled transactions (exclude from statistics)

() Force end-of-day settlement of unsettled transactions

S y S t e l I I d at a S et . Potential algorithms: select one and add it to the attached algorithms by pressing the 'Add algorithm' button. ENT and END algotithms are mandatory,
(S e e n eXt S | I d e) Attached algorithms: Changes of order by draggingfdropping. Deletion by striking keyboard 'delete! button for active algorithms.
Algorithm Algotithm type Diouble click row to insert parameter values
~
v

T | T




System ID & system data set name

System ID is the name for the real system under study. It is used to link
together all different datasets belonging to one system.

Dataset IDs were used to allow storage of parallel data tables. Similarly system
definitions are given a system dataset name to allow parallel system setups.
These can easily be used to test i.e. different queuing methods or effects of
including some optimization feature.

System under study

System ID : CB_RTGS

/"A '\‘\

Dataset IDs EX1ICCL1 EX1ICCL2 EX1TRAN FreeCred ExXSYST2 System data set name
ICCL ICCL TRAN : System | | System L
Data tables table table table : data data System definitions

System IDs are needed because there can be several real systems in one
project or one simulation e.g. parallel RTGS and DNS-systems.

Bank of Finland Payment and Settlement Simulator 4%




System data definition 2 )

_System fu” name and E{'_Dgfi:fsystemdata

S

description are optional.v : _ _
(use these for notes) \ -~ - - Bank of Finland Payment atd Bettlement Simulator

\ ~ o System control data specification/modification
Project : EX1 ~ [
~ L
‘ ) S‘ect existing system [D Q?Crh nmsystem jin} CB_RTGS

-Choose system type \ ~

( R T G S) \‘ & g | OBty Sy“:“ d&?se\Freged‘ Copy from old system data set
1 . tem full name: | Exaraple 1| FREECred Opens (hhunm 24b): | 0700 Svatem description: B _RTGS systern with FREE credit

System types available: e o B i

* RTGS (real time gross S|

Transfer of balances

Settlement) [] Transfer halances to next day

* CNS (continuous net el

S ettl e m e n t) Fotential algonthms ect one and add it to the attached algorithms by pressing the '4 dd algorithm' button, ENT and END algorithms are mandatony,

 DNS (deferred net Ease
settlement)

n credit availability Handling of unsettled transactions

%) Credits according to limit table, or (+) Transfer unsettled transactions to next day/settlement occasion ot

() Mo credits available, o () Delete unsettled transactions (include in statistics)

() Delete unsettled transactions (exclude from statistics)

() Credit available without limits
() Force end-of day settlement of unsettled transactions

v Add algorithr

otithins: Changes of order by dragging/dropping, Deletion by striking kevboard 'delete’ button for active algonithms

Algorithm type Diowble click row to insett parameter values

”~

b7

-Set the opening hours prom———

(in this example Bukomnmem )| Bipmgen
0700 — 1900).




System data definition 3 10

-In this FreeCred
system dataset, choose oS
credit available without : T

limits to allow free System control data specification/modification

intraday credit.

() Belect existing system ID (3) Create new system ID) CB_RTGS
‘ \ () Create new system data set | FreeCred Copy from old system data set
Bystem full name: T35 FREECred COpens (hhunm 24k): | 0700 System description: [©B_RTGS system with FREE credit
Bystem type: |RTGS & Closes: 1500
0 System acromym:
= T r a n Sfe r r I n g Of b al a n C e S Transfer of balances Intraday credit availability Handling of unsettled transactions
- . () Credits according to limit table, or (o) Transfer unsettled transactions to next day/settlement occasion or
d f h d | [] Transfer balances to next day - 2 = 2
an O ptl O n S O r an I n g () Mo credits available, or - v () Delete unsettled transactions (include in statistics)

4 -

u n S ettl e d tran Sacti O n S at I (] Bileteral firdt e s & B Withﬂ]jrmfsi C:“.- Delete unsettled transactions (exclude from statistics)
- = () Force end-of-day settlement of unsettled transactions
the end on day can be

Potential algorithms: select one and add it to}e #%ched alzorithms by pressing the 'A dd algorithe! button. ENT and END algotithms are mandatory,
. QUFIFOFER. QUE - - » Add algorithm |
d efl n e d . T h es e are I Attached algorithms@ax@s of order by dragging/dropping. Deletion by striking keyboard 'delete’ button for active algorithms.
Algoﬁ% - Algotithm type Driouble click row to insert parameter values
-

-~

currently irrelevant since,i | | .
EX1 data has only one | | a
day

Save systerm data set
et ][ Batpogen |
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-Add following
algorithms to system

by selecting them one : e
by onein dro P down System control data specification/modification

Project : EX1

| i St a'n C | i C k i n g ‘ ad d ‘ () Belect existing system 1D (3) Create new system [D CB_RTGS
algorithm”.

ﬁ Define system data

(5) Create new system data set | FresCred Copy from old system data set
*ENBASIC1
System full name: | CB_R Opens (hhaum 24k): | 0700 System description; [©0_FTGS systern with FREE credit
.S E BAS I C 1 Hystem type: | RTGS w 1900 (
System acromym:

® E N D RTG S 1 Transfer of balances Intraday credit availability
() Credits according to limit table, or

.Q U F I F O P R R () Mo credits available, or
(S ee al SO n eXt S | i d eS) [] Bilateral limit in use (+) Credit available without limits

Potential algotithms: select one and add it to the attached algorithms by pressing the 'Add algorithm' button. ENT and END alzorithms are mandatony,

QUFIFOPE. QUE » Add algorithra

(LA
Attached algorithms: Changes of order by dragging/dropping, Deletion by striking keyhoard 'delete’ hutton for active algosithng g m m 8 L

Handling of unsettled transactions

(+) Transfer unsettled transactions to next day/settlement occasion or

ettled transactions (inchude in statistics)

() Deelete unsettled s (exclude from statistics)

() Force end-of- day settlement of us

Algorithm Algotithm type Diouble click r‘oﬁ t-o i{lﬁl‘ﬁmrmmqﬁgsl mEEw
ENEASICL ENT smEsw
After these steps Eimasc BT gquenenrt 2

ENDRTGEL END

system definition can  |wror Qe | 2

be saved. O e———
‘> | Back to main menn H Exit program I

Return to Main menu




Algorithms 12

*Algorithms are used to define the processing conventions
for each system. There are several algorithm types (with
three letter names e.g. QUE) and often more than one actual
algorithm within each type to choose from (e.g. QUFIFOPR
and QUBYPAFI).

*One simulated system can not include two algorithms of
same type.

*Three types are mandatory (SUB, ENT & END) others are
optional.

Types can be classified in main- and sub-algorithms
(see next 2 slides)
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Main algorithms

——

* ENT (entry) algorithm is first processing phase for a
transaction. Transactions are generally transferred to
bookings when liquidity Is available or queued/discarded
If there Is a lack of liquidity.

« SET (settlement) algorithm processes queued
transactions, e.g. invoking gridlock- resolution
algorithms. s needed always If there Is a queue In
system structure

 END (end-of-day) algorithm clears up end-of-day
situations

« SUB (submission) algorithm determines what happens
next in the simulation, i.e. it chooses the next transaction
or system event to be processed. SUB algorithm is
selected in the simulation configuration (slide 32).




Sub-algorithms 14

——

These can be invoked by ENT, SET and END algorithms

* QUE (queue release) algorithms release individual transactions from
waiting queues in a defined order

« SPL (splitting) algorithms split large transactions into small, easy-to-
process transactions

* INJ (injection) algorithms transfer liquidity from/to accounts to/from other
systems

« BOS (bilateral offsetting) nets queued transactions between two
counterparties in a given order

 PNS (partial net settlement) algorithms seek multilateral payment
batches that can be netted

 MNS (multilateral net settlement) Multilateral netting of “all or nothing”
transactions in queues.

Precise definitions for algorithms can be found in simulator manuals.

[ e

Bank of Finland Payment and Settlement Simulator r . b | L[




Main menu o

When system
definition is
successfully done, T ————
return to main Main Menu

e n u Initial specifications
I I I T
Project | EX1 v i
; ser module definiti...

E, ﬂain menu

and proceed with
Importing data. input genration o kg sraaig

Network analysis
subsystem

subsystem suhsystem system

Deefine system data Simmlation confizuration Basic statistics reports Crenerate networks

|

Import input file Account comparison Aralyse network
: View simulation lo, .

Delete data sets Delete output data

Export input file Export output file

I

Help




Input files and directories 1 16

oo

There are five types of input files
- Participant data files

- Transaction data files

- Intraday credit data files

- Beginning-of-day balances files
- Bilateral credit limit data

CSV-files can be easily created
with Excel, Access, MySQL etc.
The ‘true’ content can be easily
checked with Notepad.

All input files are comma—separate-value files (CSV-fiIes).

Title lines are helpful for
labelling data fields and  __--~
data set. They can be ~~

skipped in import. e
Data delimiter Pt L
between each .-

data field.

File Edit Formak Wiew Help

Transaction data for RTGS in example 1

ID;Day; Time;value;Receiving participant ID;Setr
lDl,lE.S.EDDE ?:Dl.DG 4580384,39;1:15;1
102:12.5,.2005;7:00:00; 6858246, 6 T 12 1
1D3'12.5.EDDE;?:Dl:GD;EEEGEED,?E;l;ll;l
1@5;12.5.2& 3'?:Dl:DG;46064,41;1;10;1

105:12. %0 2 A0l i00;633795,990 0251
1Dﬁ;l€TS.EDD3 Fi0l:00; 79 02,04;1:10451

L2003 70100 27YEE, 3535161

]
los;12 S.EDDE;?:Dl:DG;BDDG,DE;l;5;1
109;12.5.2005; 7:01:00;1534592,54;5;15;1
1101252003, 7:01:00;83089,24;5;12:1
111;12.5.2003;7:01L:00; 779471 ,41;5;11;1
112;12.5. 2005, 7:01:00; 6678, 92 21051
11=;12.5.2005; 7:01:00; 49921 PR 2,1
114;12 S.EGDE'?:DI:DG 17337, DE 5,1&,1

]

20053 ?:Dl:D0;300182,44 Siegl




Input files and directories 2 H

« The default folder for input files is INPUT in the

corresponding project directory. In this project EX1
it is C:/BoF-PSS2/P_EX1/INPUT

 Please copy the input files Ex1-part.csv and Ex1-
tran.csv from the directory c:/BoF-
PSS2/EXAMPLES/DECIMAL_COMMA to the example
default input directory C:/BoF-PSS2/P_EX1/INPUT.
Example material can also be found on the web
pages of the simulator (www.bof.fi/sc/bof-pss).

« The “Import input file” screen can now be used to
Import the data to input database of the simulator.




Import participant data 1

-Select PART table

-Check that data and
decimal separator

18

Import input file

Bank of Finland Payment and Settlement Simulator

Import input file

are correct (; and,)

-Browse for input__
file

-Select system ID

from Drop down list =]

-State data set ID,
(i.e. EX1IPART)
See explanation on
next slide

Project : EX1
Database table: | PART Participant data v B Data separator: Date format: | -ty
> . : hhororecss ¥,
Decimal zeparator: | , ot fosieh
Transposition watue: 11000
Input file: | CBoF-PE52F_EXDINPUTEx]-part cov Browse Syatem ID: CB_RTGS v

(%) Create new data set: EXIP&RT (3) Create new teny PART 1|

) Update old data set: old template:

() Inzett in old data set:

Nutmber of rowsitecords to skip at the beginni 1] Mutber of rows/records to skip at the end: ]
Data table
File colu... Descriptive natme
_PARTICID Participant ID ”~
P_ACCOUNID  AccountID
P_FULLNAME Full name
P _SHORTACE  Bhott acromm
P_ACCONAME Account name
P_BETINAYS Settles in system
P SETONPAR  Hettles on participant v
/ Rows processed: Rows with etrors:
Execute irmport
Help | Back to main menm ‘ I Exit prograr
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Data sets

e Data set IDs allow storage of parallel data
tables in database

e Simulations may use different data sets for
varying the input data, e.g. more or less
Intraday credit, normal or exceptional
transaction flows

Dataset IDS CRVAL1 CRVAL?2 CRVALnN
|CCL |CCL |CCL
Data tables tale il . febles

Use a clear naming convention
for different data sets

b Bank of Finland Payment and Settlement Simulator




Import participant data 2

oo —

20

E. Import input file

-Create a new
template that
corresponds

to your input data.

I
Bank of Finland Payment and 3ettlement Simulator

Import input file

St at e t h e n am e O f Database table: | PART Pa.ﬂicipa.nt D Diata separator: Diate format: d.m_m v
; Titne format: | hlramss b
h | Decital separator: | .
t e n eW te m p at e Transposition vatue: 11000
(see also next slide) _
Inpt file: | C\BoF-PS52P_EX1UNPUT Exl-part.osv System ID: CB_RTGS v

(3) Create new data set: EX1P&RT (3) Create new template: PART 1

_State h OW m any titl e () Update old data set: () Use old template:
. . . () Inzert it old data set:

| I n eS to S kl p I n th e Humber of rowsfrecords to skip at the beginning: . a Number of rows/records to shkip at the end: 0
beglnnlng Data table

Filecola.. | DB .. | DManf. | Var name Diescriptive name

1 3 I F_PARTICID Participant [T ~

4 ) P_ACCOUNIDN  AccountID

E __ ' FULLHAME
'St ate t h eCco | umns f 0 P_SHORTACR Shost acronym
. . . 7 ) P_ACCONAME Account name

8 o} P_SETIMNAYA Bettles i t

in the CSV file which R .
C O r r eS p O n d to Rows processed: Rowrs with errors:

database fields

. Bank of Finland Payment and Settlement Simulator ,' _

I

| Back to main menn Bt program




Template to CSV-file relationship, Example for transaction data **

Templates are used to convert csv-files to simulator database. Created
templates are saved and can be used later for new imports.

4

lDl 1:2.
102512,
lDE,lE.
104712,
Lot 12
1o6;12.

LT U N N N L )

File Edit Format Wiew Help

Transaction data for rRTGS in example 1

ID;Day; Time;value;receiving participant ID;ser
0034880384, 9;1:134;1
yBBIE2E,6;1; 12 1
;2639630,?3,1,11,1
yde0ed,4151;10;1

oreeutizit Mandatory (M) and optional (O)

.EDGE,?.Gl.

L2003, 7:01:00
L2003, 70100
L2003, 710100
L2003, 7:01:00
200377101100

i datafll‘e

Two introductory
explanation rows
to be skipped

AL et

N fields to import are marked here
i Simulator input screen .-~

File column in mpui_.

template tells the data
order in the input
CSV-file

File column... | DE col | M an®pt
> | 3 T TRANSAID TransactionID
> 2 4 M .2 T _INTEDATE  Introduction date
> 3 5 M & T INTRTIME  Intraduction time
u ] I T TERANVALTT Transaction value
7 0 T FREYVETID From system [D
& I T _FEFPARTID  From participant ID
g9 8] T _FRACCOID  From accout ID
10 i T TOSYAETID Tao system ID
5 11 I T_TDPHRTID To patticipant D




Import participant data 3 2

-Start the import by  REGEA
0 . " S b |
C I I C kl n g EX eC u te Bank of Finland Payment and 3ettlement Simalator

Import” button. o Lo S
toject : EX1
) B e Data sepatator: Date format:

_Cl I C k 13 Ok” i n po p u p \ TR Titne format:
informing the ending Transposition value: +1000

Of i m p O rt : Input file: _,___ «

Information

. ‘_i) Import data created and saved to database!
-Check that all lines

Humber of rows/tecords to skip at the heginning: 0 skip at the end:

were imported Data table

f I I \ File colu.. | DBE.. | Manf.. | Var name Descriptive name
S u CC eSS u y ™ 3 i P PARTICID  ParticipantID ~
o E ” g P ACCOUNID Account ID
(0 lines with error). B EANE e
4} Q IE SHOR 2 gt acromym
7 o} P_ACCONAME AccountTs
2 0 P 3ETINSYE  Settles in system
a (8] P SETONPAR  Seitles on participant “

-If there were errors =

see the next two
Slides.

y &
W 4

Bank of Finland Payment and Settlement Simulator } 2



Import error handling for participant data #

If the import wasn’t

_patticipant

successful you o .
can view error report. — Rows processed: [ Rows with errots: |

See the next slide.

(It opens in Excel. I B
After studying the Buktomsinwems | Bitpogan |

report close Excel to
return to BoF-PSS2.)

And undo the import.
For opening the error reports outside the simulator look in to

ERRORLIST folder in the projects directory (in this example
C:\BoF-PSS2\P_EX1\ERRORLIST).
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Import input error list

Linein CSV-file 5 g

Search Help
W|th error Row?e 1, Col: 1, Code: 185, Desc: Illegal date format
Row: 1, Col: 2, Code: 187, Desc: Illegal time format
: Row: 1, Col; 7, Code: 183, Desc: Illegal text size
Column/fleld M 1, Code: 185, Desc: Illegal date format

VVHT]EYFOF -—””//’Huw: 2, Col: 2, Code: 187, Desc: Illegal time F?rmat
Row: 2, Col: 7, Code: 183, Desc: Illegal text s1ize
Row: 3, Col: 1, Code: 185, Desc: Illegal date format

Error type /W: Illegal time format

Some possible problems now:

sIncorrect data or decimal separator (look at the slide “Import participant data 1)

sIncorrect number of lines to skip in the beginning of csv-file (same as above)

Common problems with real data (not present in these examples):

*The csv-file can contain empty rows (usually) at the end of the file. Open the csv-file in notepad to
check if there are rows like ,,,,, at the end of file.

*Or the data in cvs-file just isn’t looking like what was expected, check the template and data file
(use notepad again).

When repeating the import after making corrections, choose “use old template”. Changes in
template are saved automatically when the template is used.

e
"”VE f
-1

Bank of Finland Payment and Settlement Simulator 4478



Import transaction data 1 23

oo

-Change the database K izadpiie
table to TRAN for
importing transactions.

Bank of Finland Payment and Settlement Simulatar

Import input file

Project : EX1

= C h e C k d at a an d d e C I m al Database table: | TRAN Transaction data v e Data sepatator: ; Date format: dr-yyyy v
v

4' Time format: hburamiss
separator and that date Ty _

and time format match the

Transposition value: +0000

Input file: | CBoF-PS52P_EX1INPUTEx]-tran.cav Browse System [D: CB_RTGS v
CO ntents Of CSV_fi | e (in this (5) Create new data set: EX1TRAN () Create new template:
() Update old data set: v

example d-m-yyyy and .
h h : m m :SS) o et of towrsfrecords to ski & heginning: Humber of rowsirecords to skip at the end: a

Py

Choose the file to import.

T_FR3YVATID From system 1D
T_FRPARTID  From participant ID
T_FRACCOID  Fromaccount ID v

State data set ID.

\

Select the System ID
from the drop down list.




Import transaction data 2 26

-Choose to create new [
template and state the
name for it.

-Choose the number of  raeza
title lines to skip. SN\ besmetmiafroo roessinces

Bank of Finland P ayment and Settlement Simnalator

Import mput file

Wit i e Data separator: 5 Date format: dm-yyyy

i ' hhorss v
Decitmal separator: | , Time format:

Transposition value: 1000

Enter the numbers of

Input file: CBoF-PSS2P_EX TEzx]-tran.cev Browse Hystem ID: CB_RTGS v
C O | u m n S W h e r e t h e (5) Create new data set: EX1TRAN (3) Create new template: TRAN

() Update old data set: () Use old template:

required fields are i
located in the csv-file L . ”

o _.E Data table

(To participant, column 5 '\~ -
File colu.. | DB Manf.. | Var name Descriptive name

1 1 1 3 M T_TRANSAID T ion 1D

IS nOt ShOWﬂ n the 2 4 i T_INTRDATE IrItarI;fi?:ct:ioor:l date :
3 5 B8 T_INTETIME Introduction time
4 & it T_TRANVALU T ion wal

screenshot. Recall the M — T

. . 6 3 B8 T_FRPARTID From parﬁcip ant [D
more detailed explanation © 0 TFRACCOD FromacowtiD v
Rows processed: Rows with errors:

on slide 21).

Start the import by ey [ e ]
clicking “Execute —
import” and then click

“OK” in pup.

| Back to main menu I I Exit program
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Import transaction data 3

-When import is finished e 1 |

check that it was successful O ey z

(0 rows with errors) and go suopeie TN | |

back to main menu. |
il i ' Unds iraport | Ewcuteimport ||| Viewenorzeport

-If there were errors you can Bocktomammenn | Ext pragem

view the error report and
undo the import.

Basic solutions to error situations were listed on slide “Import input error list” (slide 24).
New things to check here are for instance:

» Date and time format in simulator. Dash (-) in date format and colon (:) in time format
can represent any separator mark in date or time data of csv file.
» Check the template and data file again to see that the data is situated and presented

as you expected (open the csv file in notepad)

When repeating the import after making corrections choose “use old template”.

Bank of Finland Payment and Settlement Simulator
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Input generation subsystem

Input generation
subsystem

Three last buttons in import
subsystem can be used to handle
already imported datasets.

Define systern data

[roport mpnt file

I — < View data in input database (see next dlide)

Delete data sets . Delete datafrom input database
(second next slide)

Export mput file

~__Export data from the input database,
e.g. for editing purposes




E Yiew data zets

Bank of Fitlland Payment and Settlement Sinoalator

View data sets
Project i p_test

Tiata type: [TRAN Transaction data =l aystemID: [FRTGS ~|  DatasetiD: [tanizi4 -
. Transaction 10 | Introduction date ] Introduction titte J Trangaction value I From system D ] Fron participant [T ! From accountID l To sy
V| ew d ata 101 2003-05-12 07:01.00 4380384,393-RTGS 1 S-RTGE &
102 2003-05-12 0701400 | “RE5E26.605-RTCS il I3-RTGE
S et W| N d ow 103 20030512 07:01:00 j 2639630,73 5-RTCS L B-RTGE
104 2003-05-12 070100 4606441 |3 RTOS i1 |3-RTGE
. 103 2003-05-12 n7:01:00 ' £33795,00 3. RTCS i1 [S-RTGE
IS US ef u I 106 2003-05-12 07:01:00 : 970,043 RTGS L B-RTGE
107 2003-05-12 07:01.00 272633 3-RTOS il |3-RTGE
. 108 2003-05-12 070100 ' 2000,03/5-RTCS i1 [S-RTGE
fO I‘ C h eC k| n g 109 2003-05-12 070100 ' 153402, 543 RTGS 5 |3-RTG
110 2003-05-12 0701400 | 23080 243 RTGS 15 I3-RTGE
mo d er at e 111 20030512 07:01:00 j 7759471,41 S RTCS 5 B-RTGE
112 2003-05-12 070100 672,923 RTOS 3 |3-RTGE
. 113 2003-05-12 n7:01:00 ' 49931 T0/3-RTCS 15 [E-RTGE
S | Ze d at a 114 2003-05-12 n7.01:00 [ 17337, 06/3-RTGS 15 |3-RTOCE
115 2003-05-12 0701400 | 300182, 4415 RTGS 15 I3-RTGE
t ab I es 116 20030512 07:01:00 j 18950,49 5-RTCS 5 B-RTGE
0 117 2003-05-12 070100 1634545,51|3-RTOZ 6 |3-RTGE
112 2003-05-12 0701400 | 402630 3415 RTGS 8 I3-RTGE
119 2003-05-12 070100 ' 1356551,99 S-RTGS 8 [S-RTGE
120 2003-05-12 070100 ' 184378,62|3-RTGS 8 |3-RTG
121 2003-05-12 n7-01:00 ' 16723 85 3-RTCS 8 IERTGE
122 2003-05-12 070100 ' 12084,40 3 RTGS 8 |3-RTG
123 2003-05-12 0701400 | 5786037 [3-RTGS 8 I3-RTGE
124 2003-05-12 070100 ' 4020425 27 S RTGS 4 [S-RTGE
125 2003-05-12 07:01:00 : 182654068 |3 RTCS 14 : B-RIGE
4 | :J‘J
[ Help |

Bank of Finland Payment and Settlement Simulator
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E Delete data sets
T 1

e ,§ .
Sn " I
e a a Bank of Finland Payment and 3 ettlement Simulator

. Delete data sets
sets window o
r OV i d % V i a’v Diata type: | TRAN Transaction data v Hystem [T :CB._R.T(.}S v
p ExlTran To delete data sets, press Cial and click the data sets active with the left mouse button. Press the Delete data sets button below.
Ex] Trand
f Ilable

data sets.

Erroneous or
unnecessary
data sets can
be

Del eted . [ Optisioe input dtabase | [ Delte catasets |

Help I Back to main menn I I Exit program I




Main menu

Now the first main phase input data creation is cleared.

Move to simulation execution by selecting simulation
configuration in main menu.

E enu

Project |[EX1 v

Bank of Finland Payment and Settlement Simulator

Main Menu

Initial specifications
User ranchule defindti...

Input generation

subsystem

| Define systemdata |
| View data sets
| Deletedatasets |

Simulation execution

\ subsystem

Siraulation confignration
Wiew sirulation logs

Output analysing

subhsystem

Basic statistics reports

Account cormparison

System corparison

Deelete output data

Export outpt file

“Bank of Finland Payment and Settlement Simulator

Network analysis

system

(Generate networks
Analyse network
Generate stochastic data

. -;.i L
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Simulation configuration 1 32

In simulation configuration window simulations are built by selecting the
desired combination of imported data sets.

E Simulation configuration

Start by typing simulation
ID. s T
Simulation name and Simulation configuration
description are optional.
Again use good naming E—— _ —
convention which describes e L L

then the desired data sete. Mext precs the

the configured simulation. b punes b

SUFIFOPR w

from the table by selecting the system 1D and
pressing the Delete button.
/ ata sets to simulation:
Sel ect S U F I FO P R S u b - CB_RTGE  « FreeCred ~ 2] Tran Exl Part v v v y 4 -
al O r i m Bystem [D 3YCD TRAN PART 1CCL LBAL BLIM
gorithm. Y

(%) Create new simulation ID | EIFREE

Select which datasets are
included in this —
simulation.

Save sirmulation [D

Bank of Finland Payment and Settlement Simulator ' .



Simulation configuration 2 33

After selecting all necessary datasets from drop down menus,
add them to simulation.

Data gete to sitnulation:

CB BTGS  w FreeCred v Exl1Tran v Ex1Part v v v eos
........ [ Delete l
O

[ Lddupdate data set l

dyrstem ID JYCD TRAN FART ICCL
B RT3 FreeCred Ex1Tran Ex1FPart

Mumber of etrora:

Save siraulation D ] [ Cross-check ]

Help ’ Bark to mmain menu ] [ Exat prograra




Simulation configuration 3 34

The integrity of configured simulation data must be checked.
This is done by executing Cross-check.

addiupdate data set button to move the new

Bub-algonthm: Parameters
data to the data table. A system can be deleted

—Wh e n C ro S S - SHFIFOFR = A A S from the table by selecting the system ID and
X pressing the Delete bution.
C h eC k I S Data gets to simulation: D [ ddiupdate deta set ]
CBE_ETGS FreeCred v Exl1Tran - R v
completed, s s
System ID AYCD TEAN AL BLIM
make sure there |kwes — recs EuiTn e

were no errors \

(otherwise see :
the next slide).

| SavesimulationID || Cross-check

-And save the >
created

simulation ID. =
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Cross-checking for data coherency

Simulation configuration implies definition of which systems
will run and with which data sets

Cross-checking implies checking for data coherency e.g. that

— all participants/accounts mentioned in transactions are
available.

— all systems are available as demanded by inter-system
transactions

— Systems are open when transactions are entering (same
for intraday credit limit changes and beginning of day
balances)

Import functions have only checked the correctness of data
values, but no cross-table checks have been made

Incoherent data (sets) will not execute

Cross-check will give error reports similar to import errors if
there are problems

Bank of Finland Payment and Settlement Simulator




Simulation execution 30

Return to main menu and select simulation execution
B Mainmenu. — .

Bank of Finland Payment atid Settlement Simulator

Maim Menu

Input generation Simulation execution utput analysing Network analysis
subsystem subsystem subsystem system

[ Dot spemas_| e |
Import input file Siraulation execution Arcount corparison Analyse network

; Wi irrmlation lo B B
| View data sets @ Systern comparison Grenerate stochastic data
| Dielete data sets Dielete output data
Export input file Export output file

L




Simulation execution 1 <Y

-Select the simulation Simulation execution

you want to execute

and click Add R Sl SRR BeEE R ] Creatonow simuleion buich ID ot bk D | |
S i m u I ati O n " e g sitalation ID and add it to the table by pressing the add simualation [D button, & simualation

caty be e from the batch by selecting the simalation ID and by pressing thereafter the Delete

(Several simulations can | s
be included in one batch

Sitnalation ID Zimulation name

iExliccll Exl with I... j Ad siraulation 1D Lt | | {+ Execute cross-check  Bkip cross-check
r u n ) Transact. | Metting  |[Account |Booking |Unsettl | Submitt. | Queued | Comment |Comment
System  [Account |event event wiolation | event transact. |transact. |transact |transact |intraday
lewrel stat. | stat stat stat. stat. stat. stat. stat. stat. | stat. credit stat.
D ef | n e W h | C h O u t p u t Birulation id | Simulation name | SYLS ACET TEST MEST AVET BEST UMET aUuaT QUET CTET CCET
Exl with FREE cre...

database are saved /
(Basic set: SYLS, ACST - The progress of simulation execution is
& TEST) shown here.

Start th e S I m u I atl O n sirulation [20030512180200000

—
e ATl | > et Stop b eseje e e




Simulation execution 2 £

After simulation is successfully executed, return to main
menul.

Project : EX1

" Modify old simulation batchID | (+ Create new simulation batch1ID | i I
-V

. sitrulati
You will be asked
ab ou t uns aVEd d ata delect a sialation ID and add it to the table by pressing the add si.mglatfc:ﬁifﬁl button. & sitmalation
caty be deleted from the batch by selecting the sinalation [D gnd'}fy‘pressmg thereafter the Delete
(batch run L
information). Simlation ID Simulation name -~
[Ex1 -C o] AddshustionID | Delste | | it
With Batch ID it is - o ——

E. Unsaved data

possible to save the .-
created setup [
(which simulations to [~ el o |
run and which output

tables to save for

each simulation).

Sinnalation id | Sinnalation name

For this tiny example such is not worthwhile. Select to exit anyway.

. ]
L)

| . Bank of Finland Payment and Settlement Simulator JL -
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Simulation execution 3

Simulation execution

E Yiew simulation logs

subsystem
Staulation confi tion | = : Bank of Fintand Payment and Settlement Simulator
: : : View simulation logs
Simulation execution | Brject et
Simulation 1T ] Simulation name Y7 ] Diate/time ] Duration ]SYT_S ]ACST ]T'EST 1NEST 1AFST IBEST j
Wiens sirvlation logs | 2Fjono | [1407-2003/11:21:35 a0:00:00 v [ [ [N C
2F ainall _ [1407-2003/01.45.11 00:00:00 2 T |7 [ [ -
IThalne _ [[407-2003/02.03:53 00:00:00 v |7 |7 r [ O
2P el _ [15-07-2003/12.21 09 00:00:00 v [ [ O [ -
ZFoqued _ |[5-07-2003/01 1205 00:00:00 v W [ [ [ O
2Pjonnd toinen yrittimd 1407200311 2424 00:00:00 v [ ~ [ = =
View simulation logs
button in Main menu
can be used to
examine previous
simulations and
available output data ]
4 13
tables.
Help Back to main menu 1 Exit program

Bank of Finland Payment and Settlement Simulator




Output analysing subsystem 40

Reports can be created after successful execution of a
simulation

E Main menu

Bank of Finland Payment and 3 ettlement Simulator

Main Menu

Project | EX1
tajec e User module definti...
Input generation Simulation execution Output analysing Network analysis
subsystem suhsystem subsystem system

| Define systemdata_|
| Iwportinputfie |
| Viewdstasets |
| Debtedstasets |

Sirenlation configuration
Siroulation execution
WView simulation logs

Basic statistics reports

Account comparison

Systern comparison

Delete output data

Export outpt file

Grenerate networks
Analyse network
Generate stochastic data

"'@ank. of Finland Payment and Settlement Simulator
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The output analysing subsystem
provides basic output reports
S mnabiing and export facilities

i Basic statistics report

/

- Account level comparisons of simulations

Basic statistics teports

Scount corparison

System level comparisons of simulations
Systerd corparison /

L Deleting unnecessary output data

Delete output data

Eesoipuis |« EXporting output files for further analyses
(all data from output database to CSV files)

Bank of Finland Payment and Settlement Simulator




Ready made reports: basic statistics

Simple reports can be
exported from Basic statistics
reports window after choosing
the executed simulation. Path
and name of the output file
can be edited here. = = = 7

These include i.e. simple
system or account level
statistics (see next slide) and
time series with defined time
interval. e

After choosing the desired
report, you can save it or
save & open with Excel
(close excel to return to

Project : EX1
Simulation [D

<

Banl of Finland Payment and Settlement Simulator

Basic statistics reports

Bimulation name

|ELFREE Exl with FREE c... 7|

Cuutput file. I/ oF-FSS2P_EXLIOUTFUT REPORTS/Systemstatistics_EIFREE csv

(o w— w—
- System statistics report

" Accout statistics report System I
[ Bystem tite series report System ID: J
[ Account time series report System [D: |

Patticipant ID

Account ID:

= System D

Patticipant ID

Account IT:

Note:

For saving the Basic statistics
reports, following output tables
have to be saved in the output
database during the simulation
execution (slide 37).

SYLS for system statistics
ACST for account statistics
TEST for all time series

BIST for bilateral reports

simulator).

Help |

Bank of Finland Payment and Settlement Simulator

= Save in eov-file ‘ Sarve and open esv-file

Exit prograt

Back to main mernn |
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Example 1 results

oo

Correct results for example simulations are distributed with
the example material. These are listed in the example

description text file.
For example file Ex1_ Accountstatistics free dp.csv

A =] c D E F ] H d ke [ I ]
1 |Account statistics
2
3 |Simul 1D: lex1_free  Simul. date: |5-25-2004
4 Simul. nanExamplel Simul. time: | 11:48:02
5 |System: SMALL
B
7 |Date Participant Account Bod Eod A hlin ED Average crValue settlalue unse Mumber seMurber unsettl
g 12.5.2003 1 0 -9920125.53  -1.55E+07| -B.25EH)7 8976191 4.10E+H7 7 .56EHI7 a 52 a
9 1252003 10 0 201801.85 -8117389.29| -1 24EH)Y 1204704 1.14EH7 1.51EHI7 a 16 a
10 | 12.5.2003 1 0 -257EHB  -976E+)7| -4.16EH13 359E+HI8 2.17EH13 1.E3EHIS a 115 a
11 1252003 12 0 204E+18  35BE+DS| -B5.79EHIY 7V7EHIS B.7EEHIT 9.51EHIS a 71 a
12 | 12.5.2003 13 0 -231EHIE 1.45EH7 -231E+I5| 2.00E+HIG 1.34E+15 9.94E+05 a g9 a
13 | 12.5.2003 14 0 232E+H8  216E+I5| -113762.95 493E+18 113605 3.18E+HIS a B3 a
14 12.5.2003 15 0 2372 -150.32 23724 1] 180.32] 237 a 2 a
15 | 12.5.2003 16 0 -309EHY  -972E+)7| -1.28EH8 0 1.28E+13| 2 09E+13 a B0 a
16 | 12.5.2003 17 0 003 -174EHV | -955EHI7| 1. 28E4H08 B.29E+D7 | 2 75E+03 a 9 a
17 | 12.5.2003 18 0 o -1.74EH7 -1.21EHIB 0 9.04E+I7 | 1. 21E+08 a 26 a
18 | 12.5.2003 2 0 -8257211.85  -245E+07| -4.B3EHIV 4 27EHI7 3.82E+H07 1.04EHIS a 47 a
19 12.5.2003 3 1] 231 ZZAEHY -S85EHV 23161 4.58E+H07 1.44EHI3 a 102 a
20 [ 12.5.2003 4 1] 140 91.97 0 140 a 1] a 1] a
21 1252003 5 0 -547EHY 254E+H)7| -5A7EHV 1.24E+08 1.68E+H17 202E+HIS a 25 a
22 112.5.2003 B 0 1.56E+HIR 1.29E+08 -315E+07 | 215E+H18 2 B3E+HI7 9.81E+HTY a Kl a
23 12.5.2003 7 0 a 0 0 0 a 0 a 0 a
24 [12.5.2003 B 0 390EHE B.1EHT 0 3.90E+HIS a 1] a 1] a
25 [12.5.2003 9 0 -390E+18 -5.02E+IS -1.46EH19 0 1.06E+19| 2.53E+19 a 70 a
o=




Exporting output data “

oo

With Export output file tool detailed data can be exported to CSV files.

Bank of Finlatid Paviment anid 3ettlement Situlator

Main Menu

Initial specifications
ser module defirti...

Project | EX1 v

Input generation Simulation executio Cutput analysing Network analysis

subsystem subsystem subsystem system

| Define systera data Sirulation confizuration Basic statistics reports

IW | S A | Ageount cormparison @
[ i doto ot e
| Delete data sets Delete output data
Export outpt file

o
o
=]




Exporting output data 1 4

Data from tables which were saved in the simulation execution can
be exported. In this example SYLS, ACST and TEST were saved.
«Similar templates as in data import are used

sData can be analysed in any program i.e. Excel

Available output databases:
(exact definitions of data fields are found in Descriptions of databases and files -manual)

SIMULATION, SYSTEM AND TRANSACTIONS LEVEL
ACOCUNT LEVEL TEST, Transaction event statistics,
SYLS, system level statistics NEST, Netting event statistics,
ACST, account level statistics AVST, account violation statistics
BIST. bilateral statistics BEST, booking event statistics,

UNST, unsettled transactions statistics
SUST, submitted transactions statistics
QUST, queued transactions statistics
CTST, comment transactions statistics
CCST, comment intraday credit statistics

QURE, queuing reason statistics




Exporting output data 2 Specify/change dataformats

ﬁ,, Export output file

-Choose simulation

and output table. \ & -
Bank of Finland Payment and Settlement Simualator
_ Export output file
-Name for output f|Ie\:m§xl

Simulation ID:  |[ExIFREE = Hdte st Sl Diata separator: ,,_ Diate format: |d-m-vyvy -
|

- E n ab I e COI u m n n am eS %& table: |[TEST Transaction event statistics Decitmal separator: l_ Time format: hhrenss -

If necessary Cutput file; C/BoF-PSS2P_EX1IOUTPUT/ExI FREE TEST csv ' Create new template; [TrnEX1
> |+ Create names of columns /lﬁ Usze old template: s ]
- File column...| DB col War. name Dreacriptive name Selection criteria
= C h O OS e O r d efl n e 2 Index number
| . ] E SYSTEMID  SystemID
2 4 E TRANSAID  Transaction [D
OUtpUt temp ate (I'e' <’ 3 5 E:DATSETID Diata set 1D B | 4
5 A A 4 6 E INTRDATE  Introduction date -
Wh |Ch I|neS WI ” be 5 7 E_INTRTIME Introduction time - =
0 & 2 E TRANVALU Transaction value —_— | =
Included in the export). 5 EFRTSTD  FomspimD _ = = | |
7 ] E FRPARTID  From partigear®lD
1 E_FRACCOID o P 2ecount ID
12 E_gomsTD TosystemID
. . 8 _.1# ~ E TOPARTID To paticipantID
- EXpOI’t Crlterla can be d=" s E TOACCOID  To accountID _ _
15 E TRANCLAS Transaction class | |
16 E LINKCODE  Link code
useful for large data sets SR U S | .
(see help topic 5.9 for |
- - - \
Selection criteria). "~
~ sl Executs export | i) ) il |
- N
ExeCUte export A Help | Back to maih menu | Euit program |

Y &
" 4

' - ,Bank of Finland Payment and Settlement Simulator JL '
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Example of output export CSV-file opened with Excel

% Microsoft Excel - Testl

:ﬁjFlle Edit Wiew Insett Format Tools Dats MWindow Help

||D E%@.J éﬁ‘@ﬂ|ﬂv-—'“ |%§’ Eﬁsﬁlﬁugg.@mu%vl@
| A 10+ BIUS=E=EHF %, 89 E;Ei.?:_e-v&vév,

Al -] =| FIRSTSMA
A B e T e T F Telwll w [T C [ W TN |
1 |FIRSTSMAFIRST SMALL
_2 |S3ystem |0 Transactio Data set |CIntroductio Introductio Transaction val Fram jTo pi Settlement time Settlement Sending account's balance
3 RTGS-A 100 TRANT 1252003 22:10:00 488038433 13 1 22:10:00 1 -4550354 35
4 RTGS-A 101 TRANT 1252003 22:10:00 BES8266 12 1 22:10:00 1 -BE5626 B
5 |RTGS-A 102 TRANT 1252003 22:10:00 263963073 11 1 22:10:00 1 -26359630,73
B |RTGS-A 103 TRANT  12.5.2003 22:10:00 AE064 41 I T 22:10:00 1 -4B06E4 41
7 |RTGS-A 104 TRANT 1252003 22:10:00 533795 29 ot N 22:10:00 1/ 63379599
B |RTGE-A 105 TRANT | 12.5.2003] 22:10:00 7970204 14 1 Z22:10:00 1 79702 04
3 RTG=-A 106 TRAMT 1252003 22:10:00 2786 33 B 1 22:10:00 1 -2786 33
10 |RTGE-A 107 TRANT 1252003 22:10:00 500003 5 1 22:10:00 1 -5000,03
nm |RTGS A 108 TRANT 1252003 22:10:00 15349254 13 5 22:10:00 1 -5033876,93
12 |RTGS-A 109 TRANT 1252003 22:10:00 8398924 12 & 22:10:00 1 -7B59815,64
13 [RTGS-A 110 TRANT 1252003 22:10:00 779471 41 T B 22:10:00 1 -34159102,14
T4 |RTGE-A 111 TRANT 1 12.5.2003, 22:10:00 BEF8S2 10 5 22:10:00 1 52743 33
15 |RTGS-A 112 TRANT 1 12.5.2003] 22:10:00 49921 7 2 A 22:10:00 1. -BB3717 B9
18 |RTGS-A T13/TRANT [ 12.5.2003] 22:10:00 1733706 14| 5 Z22:10:00 1 -970391
17 |RTGS A 114 TRAMT 1252003 22:10:00 300152 44 Bl 5 22:10:00 1 -302963.77
18 RTGE-A 115 TRANT 1252003 22:10:00 18550 43 | 22:10:00 1 B957240,03
18 |RTGS-A 116 TRANT 1252003 22:10:00 1634545 51 13 B 22:10:00 1 -BEES422 44

All data fields and rows of a given data table

recognised by the simulation ID can be exported

Bank of Finland Payment and Settlement Simulator




That’s it! "8

What next?

 You can run the same simulation with intraday credit limits. For
this you need to import additional data and create a new system
setup (see Ex1-description.txt).

« Having several simulations run in one project, you can test account &
system comparison reports

There are also three other examples provided with different systems
structures (correct answers are also included):

« Example 2 with two systems, a main RTGS and a continuous net
settlement system in interaction.

« Example 3 with two systems, a main RTGS and a deferred net
settlement system, in interaction.

« Example 4 with RTGS based securities settlement system with
Delivery Versus Payment -functionality.

Bank of Finland Payment and Settlement Simulator
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