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 (from top to down)

Thin arrows are used occasionally in explanations
and require no action. - .
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Start the simulator 4

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

rﬁ Start-up

All three windows are necessary during simulations

and will be closed automatically when you exit from
the simulator.




Initial start up °

First time you run
the simulator initial
specifications open up.

Bank of Finland Payment and Settlement Simualator
Wersiom: 0.9.6/2004-02-24

Lo Bk Pl Iritial specifications
Specify a project name.
f+ Createnewprg'ect: W " MModify old project J

Projects are used to
separate simulation topicg |"

The simulator will ereate a new input and output database for each project in the indicated default directory. The uset can change directory and also
specify an already existing input and output database when desired. Howeser, there can only be one input and output database assigned to the
satme project at one time.

Input database: [0 poR PSSO _EX16_EX1

CI | C k on one Of th e f| el d S mse: [C/BoF-FS52F_EX1fo_EX1

and the default database | .

an d d i reC t O ry n am eS The simulator will use indicated default directories for the different file types. Each project is assumed to have its own default directonies. The user
) caty chatge the defaults and also use cotumon ditectoties.

e m e r g e " (St I C k to t h e Default directory for input files: p:l’BoF-PSSQIP_EXlJ’[NPUTI

d efau Its if n O p arti C u I a.r Default directory for exror list: {>:BoF-P352/F_EX1ERRORLIZT/

reason to C h an g e ) Default directory for output files: {CBoF-PS52F_EXLOUTPUTY

Default directory for output reports: p:J'E-oF-PSSQ.I’P_EX LIOUTPUT_REPORTSS

Save project

. Save project modification |

GO tO main menu — Hel, ==l Back to main menn | Exit program |




Main menu

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

It provides the window
to the different functions
of the simulator.

7
d

You can choose the projéct
you are working with

and define new projects -~

when necessary (see
previous slide)

Start by importing data
(click on the button).

-

Bank of Finland Payment and Settlement Jinnilator

Initial specifications
Project |EX1 j |
e User module definitions |
7 N
P d < o -~
L7 Pt -
-
o _-7
-
- -
- -
- -
Input generation -7 Simulation execution Output analysing
subsystem subsystem subsystem
-
- — T -
Traport inpyrtATe Sirvnlation confimration | Basic statistics reports |
-

-
“ Define syster data

WView data sets

Dielete data sets

Export input file

Help

Sirvmlation execution |

View simulation logs |

L ccount corparison |

Swstemn corparison

Delete output data |

Export outpnt file

E:at prograr




Input files and directories !

S ——

There are four types of input files
- Participant data files

- Transaction data files

- Intraday credit data files

- Beginning-of-day balances files

All input files are comma-separate-value files (CSV-files). See next slide.

The default folder for input files is INPUT in the corresponding project
directory. In our project EX1 —case 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. See 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.




Typical CSV-file °

Titlelines are I Ex1-tran.csv - Notepad
helpful for Fle Edit Format Wiew Help

|abe|||ng data Transaction data for RTES in example 1
ID; Day; Time;value; Receiving participant ID;Set
fields and data 101:17.5.2003;7:01:00; 4880384, 39:1:13:1
102:17.5.2002: 7:01:00: 685826, G:1:12:1
set. They canbe §143:7505. 2003 7:01:00° 2639630, 73:1:11:1

—— -

: : 104:12.5.2003: 7:01:00: 46064 ,41:1:10;1
§ku3ped|r1 105:12.5.2003: 7:01:00: 633705,00:1:2:1
Import 106:12.5.2003:7:01:00; 70702, 04:1:14:1

107:12.5.2003:7:01:00: 2786, 33:1:6:1
108:137.5.2003: 7:01:00: 8000, 03:1: 5:1
. 109412, 5. 2009 7:01:001153492, 545 5:13;1
Data delimiter 110°12 -5 2003+ 7101 :00: 830989, 24; 5:1231
11171752003 7 0T 00 770471, 415 521151
betweeneach < 4715175 5 5003 7+ 01+ 00. 6678, 52: 511021
datafield ( ;) 113:12.5.2003: 7:01:00:49921, 7: 5:2:1
’ 114:137.5.2003:7:01:00:17337, 06: 5:14:1
115:137.5.2003: 7+ 01 :00: 300182, 44: 5:6:1

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




Import participant data 1

E Import input file

Select PART table |

Project”

Bank of Finland Payment and Settlement Simulator

Import mput file

Check that data and
decimal separator

Diatahase table: [FART participant data

Data format defaults

[ ]

Llecimal separator: |,—

Date format: [vyyyrondd -
Time format: [hlmnes 5

Diata separator:

are correct (; and , )=

(+ Create new data set

Inpat file: p:'LE-DF-PSSQIP_EXI'LINPUT'LExl-paﬂ LSV

Browse for Input f||€7 " Update old data set:

" Ingertin old data set:

owsfrecords to skap at th

State system name —

Browrse | System ID: EX1
EX1PART =) C Plate: PART

| " Use old template: J

E_ Humber of rowsfrecords to skip at the end:
Data table

Diesctiptive natne |

Patticipant ID
Account ID

Full name

Shott acrotm
Account name
Bettles i system
Bettles on participant
Settles on account

.e. the name to recoQn|Z@erema | oses pfeop Ve nane
1 3 vl P _PARTICID
t_he pgym ent system L
(in this example EX1) | e
8 @] P BETINSYS
o @] P BSETONPAR
/ 10 @] P BETONACC
State data set ID,
(i.e. EX1PART)
See explanation on
Help |

next page

Riowrs processed: Fows with etrors: |

ey i) o | {BF sl e e e e | Execute iraport | T T T T |

Back to mam menu | Bt program |

. Bank of Finland Payment and Settlement Simulator
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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 CRVAL2 CRVALnN
|CCL |CCL |CCL
Datatables | igye table .o« | table

Use a clear naming convention
for different data sets

Bank of Finland Payment and Settlement Simulator




Import participant data 2 -

E Import input file

C r e at e a n eW } Bank of Findand Payment and Settlement Simualator
Import mnput file

template that —

corresponds T~ T ——

. hle: |PART participant data CERELEHE e separator: |— Date format: [vyvyrondd -~
to your input data AW
State th e n am e Of Input file: p:\BoF-PSSQ\P_EXIHNPUTIExl—paH.csv System IT: ﬁl

(+ Create new data set: i+ Create new templofes —’ WT
th e n eW tem p | ate R e D10 Cala set: " Use old template: |
i —
(See aISO neXt Sllde) [ Insertin old data set:
Humber of rows/records to slip at the beginning: —> F Mumber of rowrsfrecords to skip at the end: F]_
Data table
State how many _ _
. . ) File column...| DE col |I\-'Ian.-‘0pt| War. nate | Desctiptive name |
I 3 Il P_PARTICID Participant [D a
| I n eS tO S kl p I n th e 4 (6] P:ACCOUNID Acc;g:la:}D m
- - 2 F_FULLNAME
beginning R
7 (8] F_ACCONAME Account name )
3 (8] F_SETINGYE Hettles i system
9 (8] F_ZETONFPAR  Settles on participant
State th e Cco | umns 10 0 P_SETONACC  Settles on account -
In th e CSV fl I e Wh I C h Rows processed: Rows with etrors: |
CO r res p O n d to St i e | fsiele fersgie ot | Execute ftuport | e e e g |
d atab a'S e fl el d S Help | Bark to main menu | Exdt prograrm |

. Bank of Finland Payment and Settlement Simulator




Template to CSV-file relationship, Example for transaction datd”

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

!J- Ex1 -tran.csv - Nntepad

* ‘ datafife

File Edit Format Wiew Help .

pramsscrion gt for mres v gpren . | WO INUOCUCTOTY

ll:ll;lg.5.EDCIE;?:Gl:DD;dBBD%EE,39;1;53;1 explanatlon rows

105115, 313003) 71011001 o630690 F3iT541;1 to be skipped

104;12.5.2003;7:00:00;46064,41;1;10;1

108112, 3 2003: 7101100 75705, basitia L Mandatory (M) and optional (O)
+ fields to import are marked here

Simulator input screen .~~~

File column in inpuI_>

template tells the data |
order in the input
CSV-file

File colum...| DE col | Manpt
- l 3 ] T TEANZAID |Transaction ID
> 2 4 M .2 T_INTEDATE  Introduction date
> £ el M & T INTRTIME  Introduction time
ul ] I T TRANVALIT Transaction value
7 8] T FRIEVETID Frotm syatem [D
& Il T FRPARTID From patticipant ID
g9 8] T _FRACCOID  From accout ID
10 8] T_TOEYETID Tao system ID
5 11 I T_TDPHRTID To patticipant [0




Import participant data 3

Start the import by
Clicking “Execute
Import” button

Project | EX1

Bank of Finland Payment and Settlement Simulator

Import mput file

Datahase table: |

Clic “OK” in popup

Data format defaults )
Data separator:

-

Dercimal separator: |—

Date format: J
Titne format:

Informing the ending

of import \

Check that all lines
were imported

Fumber of rowsaitecords

Bystem [T

Browss
L -

File column.. | DB ool | ManiOpt|  Var name
Successful |y \.1 3 M F_PARTICID

P ACCOUNID

P FULLHAME

(O lines with error)

- 6] ULLHAWE
é S B SHORTACE  Short acrotom
i O _AUTSMRGIIH A ccount nate Jd
i (0] P BETINSYS oo R
a o P SETONFAR  Bettles onps =
If th ere were errors {0 O P SETONACC  Hettles on account -
Rowrs processed: RouMNg |
see the next two
S | I d eS Stop uport | I riclejibericlege: | et e e e | e BT e
Help | R ey e i | EbaiE e erecrve

. Bank of Finland Payment and Settlement Simulator
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Import error handling for participant data

If the import wasn'’t

_patticipant
Succgssful you e 1
can view error report. — Bowsprocsssadi [l: | Rewswith smrors: |
See the next slide.

op irapiot | Undo import | Execute import T View ez report |
(It opens in Excel, which Buktomsnens | Bdtpogus |

needs to be closed in order
to get back to the simulator)

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)

y

5 :
|
=
i
=

Bank of Finland Payment and Settlement Simulator

—
|



Import input error list 15

E parse_emors_ txt - Notepad

Linein CSV-file Fie. Edi

Search  Help

with error Rows 1, Col: 1, Code: 105, 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
with error — |Row: 2, Col: 2, Code: 187, Desc: Illegal time format

Row: 2, Col: 7, Code: 183, Desc: Illegal text size
Row: 3, Col: 1, Code: 185, Desc: Illegal date format
Error type /_Hul.u: :_] : _' 25 —&od a7, EIEE[:: H}Ega} !:iml_a Fl_]rmat

Some possible problems now:
Incorrect 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)

Bank of Finland Payment and Settlement Simulator 4428




Import transaction data 1

Change the database
table to TRAN for
importing transactions

Check the date and time

E Import input file

Project : EX1

Bank of Finland Payment and Settlement Sinnalator

Import input file

Diatabase table: |TRAN Transaction data

Data format defaults o - ; ' Elats Formiiat m

format. (in this example
d-m-yyyy and hh:mm:ss) Data
and decimal separators settings
are

remembered from previous
import.

Choose the file to import

State data set ID/

Type in the System D~
precisely in the same form
as before in participant

Time format: [hbhronss =

Decimal separator: | F

Inpat file: p:1.E-0F-PSS21P_EX1'LINPUTExl-tmn.csv
&+ Create new data set:
" Update old data set:

" Insert in old

Browae |

Seratem [0

ElTRAN v Create new template: TEAN

T_FRPARTID
T FRACCOID
T_TOSYSTID
T_TOPARTID
T _TOACCOID

ozo00=NZ 22

Tratizaction value

Desctiptive nate

Introduction date
Introduction time

From system ID
From partivipant ID
From account ID
To system ID

To participant [T
To account ID

Help

data (case sensitive)

Rows processed: | Rows with errors: |

ezl e ot | I cinlejiicesgley i | Exgcute itaport | Vi LERbe 2 e e2h i |

Back to main menn | Ezdt program |

. Bank of Finland Payment and Settlement Simulator



Import transaction data 2

E Import input file

Choose to create new
template and state the ~~
name for it

Project : EX1

Eank of Fitlatd Payrment and Settlement Simulator

Import mnput file

Choose the number of

lines to skip ~—

Enter the numbers of
columns where the
required fields are

Data table

Database table: [TRAN Transaction data BRI R Data separator ]T Date format: W
Drecimal separator: |T Time format: [hhnmcss
Irgnat file: p:'IBDF-PSSQTP_EXIUNPUTEXI-tIan.csv Browse | Sratem [T II_ZXI
W & Create new template: W
 Update old data set: (~ Tlse old template: =
[
" Insert in old data set:
Number of rows/records to skip at the beginning; F Mumber of rows/records to skip at the end: p_

located in the csv-file

|»

Vil cnie i

File column...| DB col | Man/Opt Yar. name Descriptive name
. 1 ] T_TRANSAID  |TransactionID
2 4 M T_INTRDATE  Introduction date
(fo r th IS re Cal | th e m O re K 5 il T:INTRTIME Introduction time
H H 4 f | T_TRANVALU Tratisaction walue
detailed explanation on 70 TFRID  FromeystemD
. 14 8 | T_FRPARTID From participant [0
9 L8] T_FRACCOID  From account [D
Sl Ide 1 1 ) 10 0 T:TOSYSTID To systemID
5 11 M T_TOPARTID  To patticipant [T
12 8] T TOACCOID  To accountID
Start th e i m p 0 rt by Rows processed: | Rows with ertors: | |
a a (11 a 1)
clicking “Execute import I |
| 2L cute raport
Help | Back to main meru |

Exit program

. Bank of Finland Payment and Settlement Simulator




Import transaction data 3 10

When import is finished socount

. iyje ctiotn from systetn
check that it was successful ]R - p E— |
(0 rows with errors) i '

patticipart 1 I

b ziieze i | Unda iregport | Execute itaport | i Wiew eror report

If there were errors you can
view the error report and Bark to s v | Exit prograrn
undo the import.

Basic solutions to error situations were listed on slide “Import error handling
for participant data”. 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”.
Changes in template are saved automatically when the template is used.

Bank of Finland Payment and Settlement Simulator Ny




Main menu

When all necessary data
IS successfully
imported, return to main
menu...

and proceed into
system data definitions

There you can define
the basic structure
(RTGS, CNS, DNS),
queue facilities,
optimization features
(splitting, partial
netting...), opening
hours and other
functionalities for the
system under study.

Eé,_Main menu

Bank of Finland Payment and Settlement Sinnlator

=T Wy

Iy
s

¥

i |

1]

N

Initial specifications
Project EX1 j |
User module defirations |
Input generation Simulation execution Output analysing
subsystem subsystem subsystem
Irnport mput file Sirnulation configuration | Basie statistics reports |

Diefine syster data

WView data sets

Delete data sets

Export input file

Help

Sirnalation execution |

Wiew siraalation logs |

dcoount corapatison |

Systern corparison

Dielete output data |

Export outpt file

Exit program




System data definition 1

In system definition

Type the system ID
again precisely in trh
same form as it was
used when importing
data. (case sensitive)

And give name for this
system data set —
(see next slide)

Bank of Finland Payment and Settlement Simulator

System control data specification/modification

Wﬁﬂ

System [D:

" Nodify old system data set |

Fx1FREE Copy from old system data set |Ex1SYST -

| & Create new system data set

System full name: Exa.mple 1 FREEeredit 4h): ﬁ?DD System description: [Example 1 system with FREE mtraday credit

System type: ETGS = Closes: (1500
System acros
=~ angfer of balances Intraday credit availability Handling of unsettled transactions

[ Credits according to limdt table, or
(" Mo credits available, or

[ Transfer balances to next day (v Transfer unsettled transactions to next davfsettlement occasion or

" Delete ungettled transactions or

(¥ Credit available without lmits " Foree end-of-day settlement of unsettled transzactions

Potential alzorithuns: select one and add it to the attached algosithms by pressing the 'Add algosithen’ button, ENT and END algorithins are mandatory,

[ENBASIC1 ENT =] bod algorithee. |
Attached algoithms: Changes of ordet by dragging/dropping. Deletion by striking keyhoard 'delete’ button for active alzorthms.

Alzorithm | Alzorithm type | Diowble click rowr to insert parameter values |
ENBAZICL [ENT =
SEBASICI |SET
ENDRETE1 |END» L]
QUFIFOPR |QUE

-
Save systern data set |
Help | Back to e menn | Exat prograra |

. Bank of Finland Payment and Settlement Simulator 3"
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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 ID:s 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 : EX1

Dataset IDs EX1ICCL1 EX1ICCL2 EX1TRAN ExSYST1 ExSYST2 System data set name
ICCL ICCL TRAN : System | | System L.
Datatables table table table : data data System definitions

System ID:s 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 .'




System data definition 2 22

System full name and
description are optionak. j& \
(use these for noteS) N -~ ~ Bank of Finland Payment and Settlement Simulator

\ T System control data specification/modification
ProjN : X ~ - -
-Choose system type ‘Smmxmi e

~
(RTGS) \ =~
. Qﬂodjfy old sys\m data set l—_| v Create new system data set W Copy from old system data set ’m
System types available: \ ——

4 . : - .
o RTG S (re al tl m e g rOSS. SyM IExa.mple 1 FREEcredit Opens Chhumm 24h): W System description: rnple 1 systern with FREE intraday credit

System type: m Closes; W
S ettl e m e n t) y Srstetn acronyn l—

. Transfer of balanees Ing v credit availability Handling of unsettled transactions
*CNS (continuous net

[~ Transfer balances to next day Credits aceording to limit table, or & Transfer ungettled transactions to next day/settlement occasion or
Settl e m e nt) an d " Mo eredits available, or " Delete unsettled transactions or
+ Credit available without limdts " Force end-of-day settlement of unsettled transactions
*DNS (deferred
D N ( e e rre n et Potential algogims: select one and add it to the attached algorithums by pressing the 'A dd algorithm' button, ENT and END algorithuns are mandatory,

settlement) e el S At |

ched algorithuns: Changes of order by dragging/dropping. Deletion by striling keyboard 'delete’ button for active algorithms.

Algorithm | Algorithm type | Dowble click row to insert parameter walues. |
ENBARICL ENT

-Set the opening hours.” | |z -
(in this example
0700 — 1900)

-

(QUFIFOPE, |JUE

-

Seve ayatern data set |

Help | Back to maih menn | Bt program |

3 _Bank of Finland Payment and Settlement Simulator JL ¢ _



System data definition 3 23

-Choose (in this example)
credit available without .
||mitS in to aIIOW free = s Bank of Finland Payment and Settlement Simulator

intraday credit. System control data specification/modification
PNeot  EXL
5 o System W ,7
Intraday credit-settings -
al WayS affeCt al | " hlodify DINE&&M set ﬁ [+ Create new system data set W Copy from old system data set IWLl
P artici pan ts and accounts| |semfiasme N FREE:m Opens (hbmm 248 J700 System descsiption: T'"Ple I system with FREE infraday credit
. . By stem type: Closes: W
In One SImU|ated System Syatemm actonrm l—
Transfer of balances

ntraday credit avalability Handling of unsettled transactions
[ Credits accofding it

~
-Transferring of balances |

an d 0 ptl O n S for h a-n d I I n g Potential algorithms: select one and add it to the attached algorithums by pressing the 'Add algorthm' button, ENT and END algorithis are mandatory,
unsettled transactions at they === = -]

Attached algorithms: Changes of order by dragging/dropping. Deletion by striking kevhoard "delete’ button for active algotithms.

end on day can be defined. | [~ ST sastmsee | ST -
These are currently S = | -
irrelevant since EX1 data | || -

has only one day

Prs Transfer unsettled transactions to next day/settlement occasion or

| Transfer balances to next day
" Mo credits available, or " Dielete unsettled transactions or

0+ Credit available without limits " Force end-of-day settlement of unsettled transactions

-

Save systern data set |

Help | Back to mmain menm | Exit prograrn |

. Bank of Finland Payment and Settlement Simulator




System data definition 4 24

E,, Define system data

Add following
algorithms to system
by selecting them one
by one in drop down | Peee

ist an clicking “add LU —
algorithm” ™

Bank of Finland Payment and Settlement Simulator

System control data specification/modification

| & Create new system data set EISVST Copy from old system data set -

Opens (hhmm 34h): 1700 System deseription: Sitpls syster dsfinition for Exarapls 1
Closes: 1200

SBystem full name:

EN BASICl Bystem type: RTGS -~
S E B A S I C 1 System acronyin

Transfer of balances Intraday credit avalability
EN DRTGSl [~ Transfer balances to next day (v Credits according to limit table, or
Q U FI FO P R " Mo credits available, ot

" Credit available without limits

Handling of unisettled transactions

[+ Transfer unsettled transactions to next day/settlement occasion or
ettled tranzactions or

" Force end-of-day

ent of unzettled transactions

Potential alzorithmes: select one and add it to the attached alzosithms by pressing the 'Add algorithm' button, ENT and s are mandatory.

[SEE IS ORIEXRSICIESH T ssdamin |

Attached algotithms: Changes of order by dragging/dropping. Deletion by striking keyhoard 'delete’ button for achi\;e;]gw'il'l'n!.‘ .

Algorithm | Alzorithm type | Double E]j;]f-rﬁmh!tﬁﬁt‘p‘a.r-m;etervalues |
ENEASICL .ENT | ----.l‘-llllI-—
After these.st_e_ps e T et
system definition can | [P =
be saved.

Return to Main menu i .




Algorithms 25

*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

S ——

 SUB (submission) algorithm determines when a transaction is
submitted for processing, i.e. chooses next transaction to be
processed. SUB algorithm is not selected in the system
definition.

« 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.

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

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

y

|
| e ]

Bank of Finland Payment and Settlement Simulator _F
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Sub-algorithms 27

These can be invoked by ENT, SET and END algorithms

 QUE (queue release) algorithms release 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 (complete multilateral settlement) netting of all
transactions in gqueues

Precise definitions for algorithms can be found in ssimulator manuals

y

|
| e ]
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Main menu 28

Input generation

abitiat Three last buttons in
e Import subsystem can be
used to handle already
Diefive syrstera data Imported datasets.
Wewakwen | <——— View datain input database (see next slide)
Delete data sets < Delete data from input database

(second next slide)
Export mput {ile

\Export data from the input database,
e.g. for editing purposes




Bank of Fitlland Payment and Settlement Simoalator

View data sets

Project 1 p test

Tiata type: [TRAN Transaction data zl  SystemID: S-RTGS ~|  DatasetiD: [tanizi4 -
. Transaction 10 | Introduction date ] Introduction titne J Tranzaction walue | From systesm ID ] Frotn participant I ] From accountID l To sy
V| aew data Set 101 2003-05-12 070100 _ 4330384,30 5-RTCS 1 SRTGE 4
10z 2003-05-12 070100 £25826,60 3-RTOS il |3-RTGE
D D 103 2003-05-12 070100 ' 2639630,73 3-RTCS il |3-RTG
Wl ndOW |S 104 2003-05-12 ‘070100 ' 46064, 41 |3-RTGE i |3-RTCE
103 2003-05-12 070100 ' £33795,00 S RTCS i1 [S-RTGE
Sel: | 106 2003-05-12 070100 ' 79702,04/3-RTGS il |3-RTG
U U 107 2003-05-12 n7-01:00 ' 2786,335-RTCS il I3-RTGE
. 10g 2003-05-12 07:01.00 ' 800003 3-RTGS IL B-RTGE
for CheCkl ng 109 20030512 070100 : 153492, 54 3-RTGS 5 BRTGE
110 2003-05-12 070100 23989, 24 3. RTOS 3 |3-RTGE
. 111 2003-05-12 070100 ' 770471, 41 3-RTGS I5 |3-RTG
moderate Slze |\ 2003-05-12 07:01:00 :  6678,02/5-RTGS 5 B-RTGE
113 2003-05-12 070100 49921,70/3-RTCS 3 |3-RTGE
114 2003-05-12 070100 ' 17337,06 3-RTO3 I5 |3-RTG
data tabl es 115 2003-03-12 a7:01:00 : 300182,44 3-RTGS 5 &-RTGE
116 2003-05-12 070100 12950,49 3-RTCS 3 |3-RTGE
117 20030512 070100 [ 1634545 51 3-RTOS |5 IS-RTOE
118 2003-05-12 070100 ' 402630, 34/3-RTCS 8 [S-RTGE
119 2003-05-12 070100 ' 1856551,99 3 RTGS 8 |3-RTG
120 2003-05-12 0701400 | 124372 62 3-RTGS 8 I3-RTGE
121 2003-05-12 070100 ' 16723 85 3-RTCS 8 [S-RTGE
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 |5 RTCS 14 | B-RIGE v
4 | ;FJ
[ Help |
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Delete data sets
Project i p_test

D d IBEAERRN T TR 1 Transaction data [ -] Syetem I [2P -]
eI CL
ete ata %t‘-" 2P tran2 To delete data sets; press Ctrl and click the data sets active with the left mouse button: Press the Dielete data sets button below.

Jtran

window fac
provides view
of avallable
data sets

Erroneous or

unnecessary
data sets can be
deleted

Drelete data sets J

Help J Back to main mern I E:xt program J
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Now the first main phase input data creation is cleared.

Move to simulation execution by selecting simulation
configuration in main menu

. ﬁ'_.Main \ enu

Bank of Finland Payment and Settlement Simulator

I.mport input file
Diefine systern data
WViewr data sets
Delete data sets
Export input file

'ﬁ..

Si_.mulatibn cordizration

Simulation execution

View simulation logs

Bank of Finland Payment and Settlement Simulator }; ¢ :

Main menu
B Initial specifications
roject | .
User module definitinns
Input generation Simulation execution Output analysing
subsystem subsystem subsystem

Basic statistics reports

Acecount cormparison

Systern compaﬁson

Dielete output data
Export output fils




Simulation configuration 1

In simulation configuration window simulations are built by selecting the

desired combination of impo

K

Start by typing simulation 1D
Simulation name and —

rd da sets.

on configuration

Bank of Finland Payment and Settlement Simulator

Simulation configuration

description are optional.\

Again use good naming
convention which describes

Project : EX1

32

—

+  Create new simulation ID

Copy from old
sittmalation ID

EiFREE | =

Wn ID

For defining data sets for the simulation first
select the desired system 1D in the
cotresponding drop-down box abovwe the table,
then the desited data sets. Mext press the
addfupdate data set button to move the new
data to the data table A system can be deleted
from the table by selecting the system [D and

Simulation name: Fx mm_EE credit]

Description: |

M
[SUFIFOPR. -] | A

the configured simulation. /
Select which datasets are

ncluded in this simulation.

f you have several option
available in System ID or

il clete button.

Addfupdate data set
E
Dielete |

Diata sets to sittalation:

A =]

SBystem ID

[ExIFREE  -|  [EXITRAN -|  [EXIPART |

| = ]

| System data set | Transaction data set| Participant data set | Credit limit data set | Balance data set

you can't find some dataset
you imported see the next

Mumber of etrors: [

Save simulation ID [EHmrenhenl ViEnTErnTs

i e el

Exit program

slide.
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Problems in configuring simulation

Problems in configuration described in previous slide may be
caused by mistyping the System ID while importing some
datasets. In the example below two data sets have System ID is
with lowercase letters. Only datasets with exactly identical ID can

be included under same system in one simulation.

System under study Mistyped system ID

System ID : EX1 System ID : ex1
Dataset IDs EX1ICCL1 EX1UCCL2 EX1TRAN ExSYST1  ExSYST2 System data set name
ICCL ICCL TRAN : System | | System L
Datatables table table table : data data System definitions

This problem is solved by re-imp:orting the data sets and stating

the System ID correctly.
(deleting the incorrect data sets before re-importing is recommended)

y

-

—



Simulation configuration 2 34

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

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

When cross-
C h eC k I S Diata sets to simulation: i e ‘
comp leted : Exl -] [ExFREE |  [EXITRAN -| \ [EXIF&RT -] | =l .._;J,.-’ - ‘
m ake S u re th ere Syvstem ID | System data set | Transaction data set| Pﬁmpant data set | Credit lirat data 51¢| 13&1;;153 data set

EX1 Ex1FREE EXITRAN EXI L FT
were nNno errors. .

\ L Information

(OtherW|Se See \ '\I!’) CIOSS chec"lilmlimpleted
the next slide) \

HNumber DfEt}rS: |
And save the o | |

ave simulation roas-ches SR G E G HED e )
Created 3 ulation [T C heck i) friinls
Help | B T e ez i | it e el |

simulation ID
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Cross-checking for data coherency

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

« Cross-checking implies checking for data coherency eg 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

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

y

-

—



Simulation execution 1 £

Return to main menu and select simulation execution

Batch run info can be

saved for re-use Simulation execution
. I Project : EX1
(optional) S
Sel ect th e S I m u I a‘tl O n " Modify old simulation batchID | (+ Create new simulation batch ID Sﬁfﬁiﬂjgﬁch o R |
you want to execute — | _ . —
. e sitmulation I0 and add it to the table by pressing the add sinalation [D button. A simalation
cat be ted from the batch by selecting the simulation ID and by pressing thereafter the Delete
and click Add
simulation. Sinautation [D i
[Exliccll Exl with I... 7| P‘a simulstion 1D Blalic ‘ ‘ (¥ Execute ctoss-check ( Skip cross-check

(Several simulations can
be included in one batch

Comment | Conmument

Booking |Unsettl | Submitt.
tratizact. |transact.
stat. stat.

Cueued
tratisact. |transact. | intraday
stat. ! stat. credit stat.

Transact.

System | Account |event
atat

lewvel stat. | stat.

ru n) Sinmlation id | Simulation name TEST UNST  |SUST  |QUST CosT
Exl with FREE cre. .. [

Define which output The progress of simulation execution is

databases are saved shown as the current time in simulation

(Basic set: SYLS, ACST or as the name of the output table written
& TEST) ij.mulation [20030512180200000

Start the simulation 2y | Stop

. Bank of Finland Payment and Settlement Simulator



Simulation execution 2 .

After simulation is successfully executed, return to main

menu. Project : EX1
™ Modify old simulation batch ID | [+ Create new simation batch ID C.-:upyfr.
> sitmilati
You will be asked e
Select a simalation ID and add it to the table by pressing the add s:mulahﬁn ID button. & simalation
ab 0 Ut uns aved d ata caty be deleted from the bateh by selecting the s:.mulatmn ID apd b pressing thereafter the Delete
(batch run information)| tutten
: Simlation 1D Sitroalati -7
Select to exit anyway, |¥mitn mplsion e —
1 - o] AddsistionID | Delste

With Batch ID it is sl no |
possible to save the
created setup

(which simulations to run and which output tables to save for each
simulation) For this tiny example such is not worthwhile.
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Simulation execution 3

The third button in

I . : .' Bank of Finland Payment and Settlement Simulator
execution subsystem o
. . . View simulation logs
(view simulation [0gsS) s
Simulation [T Simulati v Diate/tim Diurati SYLS  |ACST |TEST |MEST |AVST  |BEST
C an b e u S ed tO 2Pjon: = ] —— 114012033;11:;1 33 ]uu:nu:nn = | v ] I | ~ | [ | O | J
. o 2 ainall _ [[4-07-2003/01 4511 00:00.00 |7 ~ ~ (m O C
€xamine previous e — e S~ m i
. . ZF que3 : [13-07-2003/01:12:05 00:00:00 v W O [ O C
[a} sTu} tomen yrttams - 24 0 W i W
S | m u I at| O n S an d 2P anol inen yi 1407200312424 00.00:00 2 2 ~ [ | r
available output data
tables
4] »
Help Back to main menn | Euit program.
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Reports can be created after successful execution of a
simulation

E Main menu

Bank of Finland Payment and Settlement Simulator

Main menu
. o Initial specifications
toject | o -
User mpdule definitions
Input generation Simulation execution Ou analysing
subsystem subsystem subsystem

Trmport input file Simulation configuration Basic statisties reports
Define systern data Sirrmlation execution Aecount cormparison
View data sets View simulation logs System compaﬁson
Delete data sets Dilete output data
Export input file Export output fils

"'@ank. of Finland Payment and Settlement Simulator
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The output analysing subsystem

provides basic output reports
Ot analysing and export facilities

SHhsyaten / Basic statistics report

Account level comparisons of simulations

Basic statistios reparts

B

Aecount companson

System level comparisons of simulations
Syratern cormparison

Deleting unnecessary output data
Delete output data | «—

Exporting output files for further analyses
(all data from output database to CSV files)

Export ontpat file 3

Bank of Finland Payment and Settlement Simulator ' iy §

il h d




Ready made reports: basic statistics

Simple reports can be
exported (Output file_-name)
from Basic statistics
reports window after
choosing the executed

41

Project : EX1

Bank of Finland Pagment and Settlement Sinnalator

asic statistics reports

simulation=—

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

After choosing the desired
report, you can save it or

N

Situslation ID

" x1FE

Choose one of the teport options

~ B
(s System statistics report

(" Account statistics report

(™ Bystem time seties teport

" Account titme seties report

Sitrulation name

—

Output file: CBoF-PSS2F_EXUOUTPUT_REPORTS Systemstatistics_Ex] FREE cav

Note:
Saving of certain output tables
in simulation configuration (see

e - | slide 36) is required to enable
basic statistic reports.
System ID: l—_|
SYLS for system statistics
System ID: l—_|
Patticipant ID

s | ACST for account statistics

TEST for all time series

4> | Serve and open cov-file |

Save in cav-file

save & open with Excel
(close excel to return to simulator)

Help

Back to roain menn | Exit program |




Example 1 results 2

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 B C D E F ] H J K E h i
1 |Account statistics
2
3 |Simul 1D: lex1_free  Simul. date: |5-25-2004
4 | Simul. nanExamplel Simul. time: | 11:48:02
5 |oystem: SMALL
5
7 |Date Participant Account Bod Eod Aye rin ax Average cralue settlvalue unse Mumber se Number unsettl
g 12.5.2003 1 0 -9920125.53  -1.55E+07| -6 25EH]Y 8976191 4.10E+HI7 7 .56EHIV a 52 a
9 12.5.2003 10 0 201801.85 -8117389.29| -1.24EH)7 1204704 1.14E+H7 1.51EHI7 a 16 a
10 | 12.5.2003 1 0 -257EHIR  -9.76E+)7| -416EH13 359E+HI8 Z.17EH13 1.63EHI9 a 15 a
11 12.5.2003 12 0 204E+#18  35BE+IS| -5 79EHY 7 V7EHIS B.VBEHIV 951EHIS a 71 a
12 | 12.5.2003 13 0 -231E+HE 1 45EH17 -2 ME+D5| 2.00E+03 1.34E+158 9.94E+08 a a9 a
13 | 12.5.2003 14 0 232EH#5  216E+D8| -113762.95 493E+H18 113605 3.18E+HIS a B3 a
14 12.5.2003 15 0 2372 -150.32 23724 1] 180.32) 2372 a 2 a
15 | 12.5.2003 16 0 -309E+HY  -972E+)7| -1.28EH13 0 1.28E+13| 2.09E+03 a G0 a
16 | 12.5.2003 17 0 003 -174EHV | -955EH)7 | 1. 28EH13 B6.29E+H)7 | 2 75E+HIE a 9 a
17 |12.5.2003 18 0 0 174EHT -1.21EHB 0 9.04E+7 | 1. 21E+03 a 26 a
18 | 12.5.2003 2 0 825721185 -245E+07| -4B3EHY 4 27EHI7 3.52EH07 1.04E+HI8 a 47 a
19 1 12.5.2003 3 0 23181 ZZAEHY -SBREHIY . 23161 4.58E+07 1.44EHIE a 102 a
20 | 12.5.2003 4 1] 140 91.97 0 140 a 1] a 1] a
21 [12.5.2003 5 0 -547EHY 254E+07| -547EHV 1.24E+08 1.68E+07 2.02E+IS a 25 a
22 112.5.2003 B 0 1.56E+H1G 1.29E+08 -3.15E+HI7 | 215EH13 2 63EH7 9.81EHTY a Kl a
23 |12.5.2003 7 0 a 0 0 0 a 0 a 0 a
24 1252003 B8 0 390E+H8 B 11EHT 0 3.90E+HI5 a 0 a 0 a
25 [12.5.2003 9 0 -390E+H15 -5.02E+5 -1.46E+H19 0 1.08E+19| 2 55E+13 a 70 a
o=

“Bank of Finland Payment and Settlement Simulator }

W
Yy i



Exporting output data 1 3

With Export output file tool detailed data can be exported to csv
files. (Exported tables must be selected in simulation Execution
window. Now SYLS, ACST and TEST were saved)

eSimilar templates as in data import are used

eData 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,

BARI, simulation batch run data NEST, NEle SEr SRisies,

_ _ AVST, account violation statistics
SIRI, simulation run data

_ BEST, booking event statistics,
SYLS, system level statistics

UNST, unsettled transactions statistics
ACST, account level statistics _ ; L
SUST, submitted transactions statistics

QUST, queued transactions statistics
CTST, comment transactions statistics

CCST, comment intraday credit statistics
el TS

Cet o T b
r| -3 i i

Bank of Finland Payment and Settlement Simulator 3% g




Exporting output data 2 Specify/change dataformats

E Export output file

Choose simulation

Choose output table\

Name for output file\

Bank of Finland Payment and Settlement Simulator

Export output file

Lte At g e Diata separator: {l,_ Diate format: |d-ro-vyvy -
Diecitnal separator: l_ Time format: [hhrrss -

N\ atahase table: [TEST Transaction event statistics
E N ab I e Cco I umn namees mzmowsszrp_ummmmxlFREE,TEST.csv G Cieate now template: [TrrBXL
\
. 3 | Create names of columns /yl’“ Use old template: ST
If necessary

SinualatiOND: |ExIFREE

|
=

File column...| DB col War. name Drescriptive name Selection criteria
E SYSTEMID  SystemID M
2 4 E_TRANSAID  TransactionID
. LallE 5 E DATSETIDN  DatasetID _-V
Choose or define f 5 DINRDATE lmmodwtiondse __--T
5 7 E_INTRTILIE Introductiontime _ _=="_
& ] E TRANVALU Transactionvahie =~ " ==t
O utp ut te m p I ate a E_FESVETID From systemID .-~ "
7 10 E FREARTID  From paricipart D
11 E FRACCOID _ —Froff account 1D
12 E_To®VaETID  To systemID

-

- "E_TOPARTID  To participant ID
EXxport criteria can be|{™ & smiaes rmd
Ji4] E_LINECODE Litk code

useful for large data gets— " ==— =
(see help topic 5.8 for
Selection criteria) -~ _| — i |

Back to maih e | Exit program |




Example of output export CSV-file opened with Excel

¥ Microsoft Excel - Testl

S ——

45

EjFlIe Edit Wiew Insett Formakb Tools Data Window Help

0= E%@.J’ %h@{ﬂﬂvr |%§> Eﬁsﬁlﬁugg.ﬂmu%vl@
| A 10+ BIU S=E=EF %, 8% EE _.,e.hévl

Al -] =| FIRSTSMA
_| A B [ e T e W F TelHwll w [ L [ W | N |
A FIRSTSMAFIRST SMALL
2 |Systemn ID Transactio Data set Cintroductio) Introductio Transaction wal From To p: Settlement time Settlement Sending account's balance
3 |[RTGS-A 100 TRAM1 1252003 22:10:00 488033433 13 1 22:10:00 1 -4880384,39
4 |RTGS-4 101 TRAMN1 1252003 22:10:00 BESE26E 12 1 22:10:00 1 -BB5526 B
15 |RTGS-A 102 TRAN1 1252003 22:10:00; 263963073 11 1 22:10:00 1 -2639630,73
B [RTGS-A 103 TRAMN1 12.5.2003, 22:10:00 46064 41 1m 1 22:10:00 1 -46064 41
7 |RTGS-A 104 TRAM1 12.5.2003] 22:10:00 633795 99 20 1 22:10:00 11 -B3379599
B |RTGE-A 105 TRAMN1 1252003 22:10:00 /70204 140 1 22:10:00 1 -79702 04
9 RTGE-A 106 TRAM1 1252003 22:10:00 278633 B 1 22:10:00 1 -2786,33
10 RTGE-A 107 TRAMN1 1252003 22:10:00 500003 5 1 22:10:00 1 -8000,03
’I_1_ |HTGS A 108 TRAMN1 12.5.2003, 22:10:00 15349254 13 5 22:10:00 1 -5033576,93
12 |RTGS-A 109 TRAMN1 1252003 22:10:00 8398924 12| & 22:10:00 1 -769315,684
13 RTGS-A 110 TRAMN1 12.52003 22:10:00 779471 41 i 22:10:00 1 -3419102,14
14 | RTGS-A 111 TRAN1 12.5.2003, 22:10:00 BE7892 10 & 22:10:00 1 5274333
15 |RTGS-A 112 TRAMN1 12.5.2003] 22:10:00 49921 7 2. B 22:10:00 11 -BB3717 B9
1B |RTGS-A 113 TRAMN1 1252003 22:10:00 1733706 14 & 22:10:00 1 970391
ail |RTGS A 114 TRAMN1 1252003 22:10:00 300152 44 Bl & 22:10:00 1 -302968,77
18 RTGE-A 115 TRAN1 1252003 22:10:00 1895049 | 5 22:10:00 1 895724003
18 |RTGS-A 116 TRAMN1 1252003 22:10:000 1634545 51 13 A 22:10:00 1 -BEE3422 44

All data fields and rows of a given data table
recognised by the smulation 1D can be exported

Bank of Finland Payment and Settlement Simulator




That's it! 46

What next?

 You can run the same simulation with intraday credit limits.

For this new data set(s) need to be imported. (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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