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Background information

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

The main steps are

= [nput data creation

= Simulation execution
= Analysis of results

This version uses decimal point as decimal delimiter and

semicolon as data delimiter, which is important to note in
order to get the Excel interface to function properly.
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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.

Suomen Pankki — Finlands Bank — Bank of Finland



Start the simulator

PSS

Double click on the simulator icon or start
BOF-PSS2

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

All three windows are necessary during simulations and

will be closed automatically when you exit from the
simulator.

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland
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Initial start up

First time you run
the simulator initial
specifications open
up.

/—Dacabases

Specify a project
name. Projects are
used to separate
simulation topics.

Click tab key

and the default
database and
directory names

PSS Initial specifical

' Bank of Finland

PAYMENT AND SETTLEMENT

SYSTEM SIMULATOR
BoF-PSS version: 9.0.1-1 2017-10-05
Omch rpordnn b27 ey - .
Ot T Initial specifications
(@) Create 2 (EX1 OpDev
The simulator will create a new input and output database for each project in the indicated default directory. The user can change directory and also specify an

already existing input and output database when desired. However, there can only be one input and output database assigned to the same project at one time.

Project database: | C:/Program Files/MariaDB 10.1/data/EX1

Default dire

’ defaults and also use common directories.

Default directory for input files: C:/BoF-PSS2/P_EX1/INPUT/
Default directory for error list: C:/BoF-PSS2/P_EX1/ERRORLIST/
Default directory for output files: C:/BoF-PSS2/P_EX1/OUTPUT/

Default directory for output reports: C:/BoF-PSS2/P_EX1/OUTPUT_REPORTS/

The simulator will use indicated default directories for the different file types. Each project is assumed to have its own default directories. The user can change the

emerge. Save project /

Go to main menu

Suomen Pankki —

Finlands Bank — Bank of Finland 5
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Main menu

The main menu will

BOF-PSS2 open up whenever

13.10.2017
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you start the simulator
In the future.

It provides the window

to the different y

functions of the /
simulator. /

You can choose the
project you are

working with and -]

define hew projects *
when necessary (see
previous slide).

Start by defining system data

nnnnnnn

Bank of Finland

Import input file

Task automatior;oﬁ

’/

lﬂeﬁdam sets

Delete data sets

Export input file

¢ simulation execution

Stress analysis

View simulation logs

Delete output data

Export output file

PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR
Initial specifications
’ User module definitions
”’
’
’
,/
’
T
Input generation Simulation executi: Output analysing Network analysis
subsystem subsystyl( subsystem system
”’
Define system data Sirylwfconﬁguration Basic statistics reports Network Analyzer

(click on the button).

Suomen Pankki — Finlands Bank — Bank of Finland




System data definition 1

BOF-Pss2  definition

PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR et

PSS Insystem data e O
PAN R

System control data specification/modification

Project : EX1

I yp e th e Syste m | D _ﬂimmm ey SN D G RTGS
‘ B R | G S ( b e St I Modify old system dats set (@) Create new system data set  FreeCred| Copy from old system data set

practice is to use real [===—=__ o 2.
t System acronym: Business day deduction: Deducted from transaction ...
SyS em name) Transfer of balances lntradaycret:av:iabity mH::ngZ:msetﬂedva\sa:ﬁons
[ Transfer b (®) Credits according to limit table, or (®) Transfer unsettled transactions to next day/settlement occasion or
(O No credits available, or (O Delete unsettled transactions (indude in statistics)
] Fiter algorithms supporting biater... (O Credit available without limits (O Delete unsettled transactions (exclude from statistics)

(O Force end-of-day settiement of unsettled transactions

and give name R Potential algorithms: select one and add it to the attached algorithms by pressing the 'Add algorithm' button. ENT and END algorithms are mandatory.
( F re e C re d) fo r th I S Attached algorithms: Changes of order by dragging/dropping. Deletion by striking keyboard 'delete’ button for active algorithms. e

Sy St e m d at a S et . Algorithm Algorithm type | Time estmation algorithm Double cick row to insert parameter values
(see next slide)

Save system data set

Help Back to main menu Exit program

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland 7
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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 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 IDs are needed because there can be several
real systems in one project or one simulation e.qg.
parallel RTGS and DNS-systems.

Suomen Pankki — Finlands Bank — Bank of Finland



System ID & system data set name

PSS

BOF-PSS2 Relations between system ID, data set ID and data tables.

System under study

System ID : CB_RTGS

Data set IDs EX1ICCL1 EX1ICCL2  EX1TRAN : FreeCred  EXSYST2 System data set name

IcCL IcCL TRAN | : |System| | System
table table table data data

Data tables System definitions

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland 9



System data d

System full name and
description are optional.
(use these for notes)

L1
---~--

S

Choose system type >
(RTGS)
System types available:

PSS

BOF-PSS2

~

= RTGS (real time
gross settlement)

= CNS (continuous
net settlement)

DNS (deferred net
settlement)

Set the opening hours
(in this example
070000 — 190000).

13.10.2017 Tatu Laine

~

Suomen Pankki —

efinition 2

PS5 Define system data

L ' ‘ ‘ Bank aof Finland
k k PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR

System control data specification/modification

- Project : EX1
N
-

-~
Select existing syStETTHEN muy -~ (®) Create new system ID | CB_RTGS
~——

-~

~
Modify old system data set
ﬂ‘\

—
Create new systen T eCred
@ ¥ e Lo d_

Copy from old system data set
S m——

~
S
System full name: |Example 1 FreeCred Opens (hhmmss 24h):
Sys RTGS ~ Closes:
System acronym: Business day

on: | Deducted from transaction ... «

070000 System
description:

B_RTGS system with FREE credit|
190000

Transfer of balances
[] Transfer balances to next day

credits available, or

[ Filter algarithms supperting bilater,

Potential algorithms: select,

SEH TZEVIHND

() Credit available without limits

ent priority limit,Positive integer; highly urgent priority limit,Positive...

Handling of unsettled transactions
(®) Transfer unsettled transactions to next day/settement occasion or

(”) Delete unsettled transactions (include in statistics)
() Delete unsettled transactions (exdude from statistics)

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

nd add it to the attached algorithms by pressing the 'Add algorithm'’ button. ENT and END algorithms are mandatory.

Add algorithm

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

Algorithm type | Time estimation algorithm

Double dick row to insert parameter values

Help

Finlands Bank — Bank of Finland

Save system data set

Back to main menu Exit program

10




System data definition 3

PSS Inthis FreeCred

BOF-Pss2 system dataset,
choose credit
available without limits

PS5 Define system data

W

Project : EX1

Bank of Finland
PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR

1
Lz

System control data specification/modification

‘ Select existing system ID

(®) Create new system ID  CB_RTGS

to allow free intraday
credit.

‘ Modify old system data set

(®) Create new system data set  FreeCred Copy from old system data set

Transferring of

balances and options
for handling unsettled

System full name: Example 1FresCred Opens (hhmmss 24h): 070000 System

description:

B_RTGS system with FREE credit

Closes:

System type:

RTGS 190000

Business day deduction: Deducted from transaction ...

Intraday credit availability
() Credits according to limit table, or

Handiing of unsettled transactions
(®) Transfer unsettled transactions to next day/settiement occasion or

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

[ Fiter algorithms supporting bilater () Delete unsettled transactions (excude from statistics)

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

Potential algorithms: select one and add it to ﬂ;ﬂdﬁd algorithms by pressing the 'Add algorithm’ button. ENT and END algorithms are mandatory.

U

- Y e urgent pri ﬂc’ imit, Positive integer; hi urgent priori imit, Positive _ w dd algorith
t ra n S aCtI O n S at t h e II .:::chaz :g‘i?:s:f;n;éxdar by Zra:ging:dr:ppin; Delehontb:shiidn:k::]btird 'd:leb:‘ b::tcn fort:::hie alg:ri;ms. : e
e n d Of d ay Can b e II A\gor’nhm”f Algorithm type | Time estimation algorithm Double dick row to insert parameter values

-
. Y} ’1'

defined. These are £--
currently irrelevant

since EX1 data has
only one day.

13.10.2017 Tatu Laine
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Save system data set

Help Back to main menu Exit program
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System data definition 4

PSS Addfollowing e |
BOF-pss2 algorithms to system a'\\ - 8
by SG'ECtln them one L L SYSTEM SIMULATOR - - "Qm," {
by one in rop dOWﬂ System control data specification/modification

Project : EX1

I iSt a r.] CI iC”ki n g “ad d ‘ Select existing system ID (®) Create new system ID  CB_RTGS
algorithm”.

‘ Modify old system data set (®) Create new system dataset FreeCred Copy from old system data set

= ENBASIC1
y System full name: |Example 1 FreeCred Opens (hhmmss 24h): | 070000 System B_RTGS system with FREE credit
description:

= SEBASIC1 o

System acronym: Business day deduction: Deducted from transaction ...
|| E N D R I ‘ S 1 Transfer of balances Handling of unsettled transactions

[ Transfer balances to next day () Credits accor (®) Transfer unsettled transactions to next day/settlement occasion or

] (7)Mo credits available, or Delete unsettled transactions (indude in statistics)

QUFIFOPR
(see also next slides)

(@) Credit available without imits transactions (exdude from statistics)

] Filter algorithms supparting bilater...

(O) Force end-of-day sef d transactions

Potential algorithms: select one and add it to the attached algorithms by pressing the "Add algorithm' button. ENT and END algorithms are mandatory.

QUE QUFIFOER ~

Attached algorithms: Changes of order by dragging/dropping. Deletion by striking keyboard 'delete’ button for active algorithﬁ.— - Ll
-

-
Algorithm Algorithm type | Time estimation algorithm Double dlick row to Eewmﬂalues
After these steps S -=="
ISEBASIC1 SET not supported * - -

system definition can || EEE
be saved.

e

' Save system data set
Help ' Back to main menu Exit program

Return to Main menu

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland 12
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Algorithms

= 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)

Suomen Pankki — Finlands Bank — Bank of Finland
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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
gueued/discarded if there is a lack of liquidity.

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

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 31).

Suomen Pankki — Finlands Bank — Bank of Finland
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Sub-algorithms

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 (splittin?) 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.

Suomen Pankki — Finlands Bank — Bank of Finland
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Main menu

PSS

BOF-PSS2

When system
definition is

successfully done,
return to main menu...

and proceed with
importing data.

13.10.2017 Tatu Laine

PSS Main menu

NS

Bank of Finland
PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR

Main Menu

Initial specifications

Bioiec EX1 User module definitions
Input generation Simulation execution Output analysing Network analysis
subsystem subsystem subsystem system
Define system data Simulation configuration Basic statistics reports Network Analyzer
Import input file Simulation execution Delete output data
Task automation tools Stress analysis Export output file
View data sets View simulation logs
Delete data sets
Export input file
Help Exit program

Suomen Pankki — Finlands Bank — Bank of Finland
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Input files and directories 1

PSS There are five types of input files

BOF-PSS2 = Participant data files CSV-iles can be easily
= Transaction data files Created with Excel, Access,
= |ntraday credit data files MY?QE etc. ghe ‘m_;e’
= Beginning-of-day balances files | cONteNt can be eastly
= Bilateral credit limit data ENEEEE vty NEiEpEol

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

Nj Ex1-tran.csv - Notepad

Title lines are helpful for e o T

h’ransaction data for RTGS in example 1;;;;555553

. - ID;Day;Time;Value;5ending participant ID;5ending account IL
|abe”|ng data f|e|ds and ’,V 181;20030512;0701080;4880384.39;13;13;1;1;1;20038512
- 102;20030512;070100;685826.6;12;12;1;1;1;20038512
103;20030512;070100;2639630.73;11;11;1;1;1;20038512

-
data Set. They Can be f” 1g1:20030512;070100;46064.41;160;10;1;1;1;20036512

” 5;20838512;878180;633795.99;2;2;1;1;1;2080308512

,,,,,,
Sklpped |n ImpOFt ,a’ 106;26030512;070100;79702.04;14;14;1;1;1;20030512
. - 107;200303,29970100; 2786.33;6; 6;1;1;1;20030512
- = 18377050512;070100;8600.03;5;5; 1;1;1;20030512
=== 189;20030512;070180;153492.54;13;13;5;5;1; 26038512
- 118;20030512;070100;83989.24;12;12;5;5;1;20938512
111;20030512;070100; 779471.41;11;11;5;5;1; 20038512

Data del i m iter between 112;20@30512;0870100;6678.92;10;10;5;5;1;200830512

113;20030512;070100;49921.7;2;2;5;5;1;20030512
eaCh data fleld 114;20030512;070100;17337.06;14;14;5;5;1;20030512
. 115;20030512;070100;300182.44;6;6;5;5;1;20030512

-
-
’f

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland 17
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Input files and directories 2

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_POINT 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.suomenpankki.fi/simulator).

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

Suomen Pankki — Finlands Bank — Bank of Finland
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Import participant data 1

PSS - Select PART table m\‘
AS

BOF-PSS2
= Check that data and
decimal separator

Bank of Finland
PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR

Import input file

are CO r re Ct ( " a n d . ) Database table: PART Participant data w B Data separator: H Date format: yyyymmdd w
! 4’ Decimal separator: | . Time format;  hmmss ol
- - stem ID: CB_RTGS ~ Select referenced PART data set:
. B rOWSe fo r I n p ut fl | e Input file: C:\BoF-PSS2'P B X 1-part.csv Browse
(@) Create new data ssk EX1PART| () Create new template:
oid data set: (®) Use old template: example ~

Number of rows to skip at the beginning: 2 Mumber of rows to skip at the end: a

_ SeleCt System ID = Data table

.
fro m D ro p d OWn I I St File column... | DB cof anfOpt | Var, name Descriptive name
1 M P_PARTICID Participant ID ~
2 4 M P_ACCOUNID Account ID
5 0 P_ACCOTYPE Account type
” 6 0 P_FULLMAME Full name
7 8] P_SHORTACR Short acronym
. State d ata S et I D 8 0 P_ACCONAME Account name
5 ] ] o P_SETINSYS Settles in system
I e EX 1 PA RT 10 o] P_SETOMNPAR. Settles on participant
] ] 11 0 P_SETOMACC Settles on account
12 s P_LIQFRSYS Liquidity injection from system o
Rows processed: Rows with errors:
t I - g Stop import Undo import Execute import View error report
n e X S I e Help Back to main menu Exit program

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland 19



Data sets

Pss = Data set IDs allow storage of parallel data tables in
BOF-PSS2 database
= Simulations may use different data sets for varying
the input data, e.g. more or less intraday credit,
normal or exceptional transaction flows

Data set IDS  crvAL1 CRVAL2 CRVALN
Data tables :gb(fe" Ce {gb%

Use a clear naming convention
for different data sets

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland



Import participant data 2

PSS " Createanew

BORREED (S § L\ pr—.
corresponds to MYl
your input data.

NOW YOU CaN USE | eumiss porvaucon®
ready made
“example” template 2 . == S

(@) Create new data set: EX1PART () Create new templa

Import input file

Data format defaults
ata format defaul Data separator: ; Date format:  yyyymmdd ~

Decimal separator: | . Time format:  hhmmss s

ct referenced PART data set:

() Insert into old data set: (®) Use old template: example ~

Mumber of rows to skip at the begmmﬁ: ' 2 Mumber of rows to skip at the end: a

= State how many Data table

- - - - File column... | DB col | Man/Opt | Var. name Descriptive name
title lines to Sk|p in It S i D .
4 M P_ACCOUNID Account 1D
1 2 5 5 P_ACCOTYPE Account type
t e eg I n n I n g 3 & o P_FULLNAME Full name
7 9] P_SHORTACR Short acronym
8 0 P_ACCOMAME Account name
] o P_SETIMSYS Settles in system
10 o P_SETOMNPAR. Settles on participant
11 o P_SETOMACC Settles on account
. State th e COI u m n S 12 o] P_LIQFRSYS Liquidity injection from system ©

Rows processed: Rows with errors:

in the CSV file
which correspond
to database fields

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland 21



Import participant data 3

Bank of Finland
PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR

Pss m Sltalr(t the I|Emportt by = ~
clicking “Execute :
BOF-PSS2 |mport9 button. g l“

Import input file

Project : EX1
( : . 11 »
| | I C k O k I n ase table: PART Participant data e Data separator: £ Date format:  yyyymmdd
opup informing
R] e e n d I n Of System ID: CB_RTGS Select referenced PART data set:
I m O rt Input file: :\BoF-PSS2\P_EX 1NINPUT\Ex 1-part.csv Browse
p Create new data set: Information w B template:
Insertinto old data set: p Emplate: example
Number of rows to skip at the beginning: Io'l Import data created and saved to database! s to skip at the end: 0
.
=  Check that all lines I
File column... | DB col | Man/Opt | Var. name LIPUvE TIEme
were imported ST e n
\ 2 4
successfully (0 —
| th :
Ines witn error). s
2
10
11
12 Liquidity injection from system >
- I f th e re We re Rows processed: | 15 Wim errors: 0 Done
t S I - d Stop import Undo import Execute import View error report
WO Slldes.
Help Back to main menu Exit program

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland 22



Import error handling for participant data

PSS Iftheimportwasnt e

—ount

BOF-PSS2 successful you ton from system
can view error report. ==

) o Rows processed: 15 Rows with errors: | 12 Done
See the next slide.
(It O pe n S | n EXCel o mport Undo import Em View error report
After StU dylng the Back to main menu Exit program

report close Excel to
return to BoF-PSS2.)

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).

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland 23



Import error handling for participant data

Ps Line in CSV-file

BOF.pss2 Witherror  — L i Wi mamber format
Column/field e il ilegal number fomst
Wlth error 4 13 e 1 null Illegal number format
Error type =

Some possible problems now:
= Incorrect data or decimal separator (look at the slide “Import
participant data 17)
grbcg\;é?ct number of lines to skip in the beginning of csv-file (same as
Common problems with real data (not present in these examples):

= The csyv-file can contain empty rows ally) at the end of the file
g §gftH%csv- lle ﬁ’\ notepacPt% C eclgliltSH'lel)Q are rows like ,,,,, at the

m r the data in cvs-file just isn’t looking like what was expected, check
the tempafate and détaJHFe I(use notelpgéI aggl\fn). W P

When repeating the import after making corrections, choose “use old
’{gmag’%(eeplé%;é%% es In Pemp?ate are saved automatslca ly W%en ﬁme

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland 24



Import transaction data 1

PSS Import input file

PSS

BOF.PsS2 ™ Change the database

table to TRAN for
importing transactions.
Use again ready made

= g\ [\

Project : EX1

PAYMENT AND SE
SYSTEM SIMULATOR

template “example”.

Database table: TRAN Transaction data w

Data format defaults

I

Data separator: B Date forn@t: | yyyymmdd ~

Decimal separator: . Time formill;  hhmmss “

= Check data and decimal 'L

CB_RTGS ~ Select referenced PART data set: B!liT [
Input file: C:\BoF-PSS2'P_EXI\NPUTEx 1-tran. csv Browse
separator and that dat e i S
an d tl m e fo rm at m atC h () Insert into old data set: (®) Use old template: example &
- Mumber of rows to skip at the beginning;, 2 Mumber of rows to skip at the end: a
the contents of CSV-file e
(In this example S
1 Transaction ID A
yyyymmdd and : ==
hhmmss). ' : e
5 M From particpant ID
6 M T_FRACCOID From accoun t 1D
. 10 Q T_TOSYSTID To sysb.eTn jin]
= Choose the file to r .
I m p O rt L] Rows processed: Rows wil ith errors:
] S tate d ata S et I D . Stop import Undo import Execute import rror report
Help Back to main menu Exit program
25
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Import transaction data 2

£

Pss = Start the import ;a'ss @

BOF-PSS2 by clicking BN e v
“Execute import’
button.

Import input file

Project : EX1

Data format defaults
tabase table: TRAN Transaction data = rmar aetsy Data separator: 7 Date format: | yyyymmdd
Decimal separator: . Time format: | hmmss
m C I H k 13 O k” A n System ID: C8_RTGS Select referenced PART data set: | EX1PART
I C I Input file: C:\BoF-PSS52\P_EX1\INPUT\Ex 1-tran.csv Browse
O u i n fo r m i n Create new data set: Information w B template:
p p p g Insert into old data set: . Emplate: example
"0' Import data created and saved to database! s to skip at the end: 0
-

th e en d | N g Of e e e e e

.
I I I l p O rt File column... | DBcol | ManfOpt | Var. name
' 1 3 M T_TRANSAID =
2 4 M T_INTRDATE
i 5 M T_INTRTIME
4 6 M T_TRANVALU
7 o T_FRSYSTID
5 3 M T_FRPARTID From partidpant ID
. CheCk that aII 5 9 M T_FRACCOID From account ID
10 (] T_TOSYSTID To system ID
A 7 11 M T_TOPARTID To participant ID
lines were — S T R P .

Rows processed: 775 Rows with erfors: 0 Done

Imported
successfully (0 e W o =
lines with error).

Execute import View error report

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland 26



Input generation subsystem

PSS Three last buttons in import
BOF-PSS2 sSubsystem can be used to

I Input ti
handle already imported Pt generation
datasets. bsyst

Define system data
= View data in input B

database (see next slide)

Task autormation tools

= Delete data from input View dats sets
database (second next T~
Sllde) 2lete ddta 58
Export input file
= Export data from the input/
database, e.g. for editing

purposes

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland 27



View data sets

PSS View data set

BOF-Pss2 window is useful for
checking moderate
size data tables.

13.10.2017 Tatu Laine

PSS View data sets

PN

Bank of Finland
PAYMENT AND SETTLEMENT

SYSTEM SIMULATOR hrlen
View data sets
Project : EX1
Data type: TRAN Transaction data w System ID: CB_RTGS w DatasetID: EX1TRAN w
Transaction ID Introduction date Introduction time Transaction value From system ID From partidpant ID From account ID Tosy
101 0512-03-20 070100 4880384391 13 13 1 ~
102 0512-03-20 070100 685826.60(1 12 12 1
103 0512-03-20 070100 2639630.73]1 11 1 1
104 0512-03-20 070100 460644 |1 10 10 1
105 0512-03-20 070100 633795.99)1 2 2 1
106 0512-03-20 070100 79702.041 14 14 1
107 0512-03-20 070100 2786.33|1 & 6 1
108 0512-03-20 070100 8000.03|1 5 5 1
103 0512-03-20 070100 153492.54/1 13 13 1
110 0512-03-20 070100 83989.24|1 12 12 1
111 0512-03-20 070100 7794714 11 11 1
112 0512-03-20 070100 8678.92|1 10 10 1
113 0512-03-20 070100 49921.70(1 2 2 1
114 0512-03-20 070100 17337.06/1 14 14 1
115 0512-03-20 070100 300182.44/1 B e 1
116 0512-03-20 070100 18950.43|1 1 1 1
117 0512-03-20 070100 1634545.51|1 13 13 1
118 0512-03-20 070100 408639.34(1 12 12 1
119 0512-03-20 070100 1856551.99|1 11 11 1
120 0512-03-20 070100 184378.62|1 2 2 1
121 0512-03-20 070100 16723.85/1 14 14 1
122 0512-03-20 070100 12084.40|1 5 5 1
123 0512-03-20 070100 57860.37|1 1 1 1
124 0512-03-20 070100 4920425271 13 13 1
125 0512-03-20 070100 1826540.68|1 12 12 1
B3 AE17.07n0 AEAETGY 11219848 2111 11 ER] 1 v
<
Help Back to main menu Exit program
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Delete data sets

PSS Deletedatasets  ggygay T

BOF-Pss2 window provides 2
view of available

data sets.

Erroneous or
unnecessary
data sets can be

Deleted.
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Main manu (simulation configuration)

Now the first main
phase input data
creation Is

cleared.

Move to

simulation
execution by

selecting

simulation
configuration in
main menu.

nnnnnnn

PN

Project EX1

Bank of Finland
PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR

Main Menu

——

Input generation
subsystem

Define system data
port input file

Task automation tools

View data sets
Delete data sets

Export input file

Simulation execution
subsystem
Simulation configuration

Simulation execution

Stress analysis

View simulation logs

Suomen Pankki — Finlands Bank — Bank of Finland

Output analysing
subsystem

Basic statistics reports
Delete output data

Export output file

Network analysis
system

Network Analyzer
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PSS -
BOF-PSS2
]
]
]
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Simulation configuration 1

PSS Simulation configuration

X ' ‘ ‘BankomeIand
k PAYMENT AND SETTLEMENT

SYSTEM SIMULATOR

Start by typing
simulation ID.

Type simulation

Simulation configuration

Copy from old

(®) Create new simulation I~ EX1FREE simulation ID o

name (ma_nd_atorm
and description

n Simulation name: Wi For defining data sets for the simulation first select
O tl 0 n al Ex1 it FREE credit the desired system ID in the corresponding
- Description: drop-down box above the table, then the desired
data sets. Mext press the add/update data set button
- to move the new data to the data table. A system
A al n u S e 0 O d Sub-algorithm: Parameters, double dick to modify the parameter values. can be deleted from the table by selecting the system
SUFIFOPR ~ 1D and pressing the Delete button.

naming convention |
which describes el
the configured
simulation.

A simulation is /

bullt by selecting
the desired

System ID Sy TRAN PART ICCL DBAL BLIM RSRV EBusinessDa...

umber of errors

CO m b i n ati O n Of Save simulation ID Cross-check Stop cross-check
. Hell Back to main menu Exit program
Imported data : -
sets.
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BOF-PSS2
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Simulation configuration 2

PSS Simulation configuration

L ' ‘ ‘Bank of Finland
k k PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR

After selecting all
necessary
datasets from
drop down

EURCYARESTELMA
[ty

Simulation configuration

() Modify old simu

menus, add them

(®) Create new simulation ID

EX1FREE

Copy from old
simulation 1D b

Simulation name: £y 1 with FREE credit

to simulation.

Description:

Sub-algorithm:
SUFIFOPR. ~

Parameters, double dick to modify the parameter values.

Data sets to simulation:

For defining data sets for the simulation first select
the desired system ID in the corresponding
drop-down box above the table, then the desired
data sets. Next press the add/jupdate data set button
to move the new data to the data table. A system
can be deleted from the table by selecting the system
ID and pressing the Delete button.

Suomen Pankki — Finlands Bank — Bank of Finland

Add/update data set
CBR... ~| Free.. «| |EXIT.. « | |[EXIPP... « ~ \/ - -
Delete
System ID SYCD TRAN PART ICCL BLIM RSRV BusinessDa...
CBE_RTGS FreeCred EXITRAN EXIPART
umber of errors:
Save simulation ID Cross-check Stop cross-check View errors
Help Back to main menu Exit program
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Simulation configuration 3

Bank of Finland

PSS " Theintegrity of -
PN

BOF-PSS2 Conflgured SYSTEM SIMULATOR =
S|mU|at|0n data | Simulation configuration
must be checked.\ ==

Copy from old
T h i S i S d O n e by (®) Modify old simulation I EX1FREE ~ () Create new simulation ID m:}amn D
Sim N Name: |Ey1 with FREE credit For defining data sets for the smulation first select

the desired system ID in the correspending

drop-down box above the table, then the desired

data sets. Next press the add/update data set button

to move the new data to the data table. A system
Parameters, double dick to modify the parameter values. can be deleted from the table by selecting the system
ID and pressing the Delete button.

executing Cross-
check. s

SUFIFOPR ~

= When cross- :
Data sets to simulation: Py e
‘0' Cross-check completed | - -
L Y L

Delete

SRV BusinessDa...

check is 2 —"
completed, make \. o
sure there were
no errors.

= And save the
created — | -
SI m u Ia tl O n I D . )y, | Save simuaton D Cross-check Stop qross-check View errors

Help Back to main menu Exit program

umber of errors: Done
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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
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Main manu (simulation execution)

Pss = Return to main R
Y-

BOF-PSS2 menu and select S e
S i m u I ati O n SYSTEM SIMULATOR .
. Main Men
execution. ! u

Initial specifications

Rl o = User module definitions
Input tion Simulation execution Output analysing Network analysis
subsyst subsystem subsystem system
Define system data Simulation configuration Basic statistics reports Network Analyzer
Import input file Simulation execution Delete output data
Task automation tools Stress analysis Export output file
View data sets View simulation logs
Delete data sets
Export input file
Exit program

Help

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland
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Simulation execution 1

PSS - Selectthe S
BOFPss2  Simulation you g"‘“
Want to eXeCute k k PAYMENT AND SETTLEMENT

and click Add

simulation.
(Several
Simulations can e I

be included in e e —
one batch run.) =

Simulation execution

Project : EX1

(@) Create new simulation batch ID simulation batch ID

= Define which —

output database = The progress of simulation
are saved (Basic

set: SYLS. 'ACST ‘/execution is shown here.
& TEST)

[] Write execution information into process log

AM Start Stop View error report
. S ta rt t h e Help Backtomainmenu || Exit program

simulation
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Simulation execution 2

PSS - Click “Ok’in
BOF-PSS2 POPUP Informing g'\‘sw
e e n d I n Of k SYSTEM SIMULATOR

simulatio n s Simulation execution

.
m Copy from old
| l! fte r S I u I atl ON () Modify old simulation batch 1D (®) Create new smulation batch ID sim‘\!aug:batdw o
S u C C e S Sfu I Iy ect a simulation ID and add it to the table by pressing the add simulation ID button. A simulation can be
from the batch by selecting the simulation ID and by pressing thereafter the Delete button.
executed, return '
to main menu EEEEEE S —
Tr i it

= You will be asked
about unsaved
data (batch run
information).

= For this tiny
example such is
not wo rthwh”e_ St dore LT mp———
Select to exit —
anyway. E—
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Simulation execution 3

PSS - View simulation ;g'sS ‘

BOF-PSS2 logs button in PAENT A\ SETLEVENT =
Main menu , View simulation logs -
Can b e used to Pm’::.;::nm | smiatonname ¥ ate/tine [ puration [sns  [acst  [rest [nest [ast  [mist [l
examine previous [ e e owe e
simulations and
available output
data tables.

Simulation execution

subsystem

Simulation configuration

Simulation execution

Stress analysis

Back to main menu Exit program

View simulation logs
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Output analyzing subsystem

BOF-PSS2 created after
successful
execution of a
simulation. Froes

PSS " Reportscanbe T
WS

Bank of Finland
PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR

Main Menu

Initial specifications

User module definitions

Input generation
subsystem

Define system data
Import input file

Task automation tools

View data sets
Delete data sets

Export input file

Help

Simulation configuration
Simulation execution

Stress analysis

View simulation logs

13.10.2017 Tatu Laine Suomen Pankki — Finlands Bank — Bank of Finland

Output analysing
subsystem

Basic statistics reports
Delete output data

Export output file

Network analysis
system

Network Analyzer

Exit program
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The output analyzing subsystem provides
basic output reports and export facilities

PSS " Basic statistics report:
BOF-PSS?2 — System level statistics of
simulation
— Account level statistics of Output analysing
simulation T
= Delete unnecessary output
data Basic statistics reports
= Exporting output files for = ~| [ Debte output data
further analyses (all data
from output database to | Export output fil
CSV files)

= Complementary tool that
one can use to draw basic

network graphs based on Network analysis
simulation input / output system
transaction data

Metwork Analyzer
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Ready made reports: basic statistics

BOF-PSS2 Basic statistics e

Pss = Simple reports can Wsprstss s
be exported from TN ;
i k k PAYMENT AND SETTLEMENT :'«n, i
reports window after _ Basic statistics reports
choosing the . - Tmm—

executed simulation. o S . T
Path and name of o s
the output file can be Orcommasrpen B
edited here. S—
=  These include i.e. ST NPT -
simple system or
account evel O Account tme seriesreport  system ID: Reporting interval per minutes
statistics (see next TR
slide) and time il
series with defined
tlm e Int e rvaI_ Bilateral limits time series System ID: — A ::ofmgmervalper minutes
= After choosing the e
desired report, you
can save it or save & T
open with Excel e

(close excel to return
to simulator).
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Example 1 results

P H & T
ss . C O rre Ct res u |tS fo r HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
BOF_P552 exam ple ‘D g{,cm ) Calibri JnocA s == - ErWapTet General -
I I pajte % E:::at painter B 1 U7 O A~ &= 3= EMerge&Center + - % 0 G M FCDndltl_or\alv F?rrrg‘atvas
simulations are Fromaraen |8 2 00| E0] 274 Foee s
distributed with
the example T . —————— L x| lw

m ate ri aI . Th ese g Simul. ID: EXIFREE Simul. dat 20171010

Simul. nar Ex1 with F Simul. tin 155536,041000

=

1 T _f\ Account statistics

r |. t d 1 n th 5 System: CB_RTGS
are listead | e ;
7 Date Participan Account  Bod Eod Ave Min Max Average ¢ Value seti Value uns Number s Number unsettl
example 2 | 20030512 1 1 0 -9920126 -1.55E+07 -6.25E+07 8976191 4.10E+07 7.56E+07 0 52 0
H o 9 | 20030512 10 10 0 201802 -2117389 -1.24E+07 1204704 1.14E+07 L1.51E+07 0 16 0
descrlptlon text 10 20030512 1 1 0 -2.57E+08 -9.76E+07 -4.16E+08 3.59E+08 2.17E+08 1.68E+09 0 115 0
11 | 20030512 12 12 0 2.04E+08 3.56E+08 -6.79E+07 7.77E+08 6.78E+07 9.51E+08 0 71 0
-I:'l 12 | 20030512 13 13 0 -2.31F+08 1.45E+07 -2.31F+08 2.00E+08 1.34F+08 9.94E+08 0 a9 0
I e. 13 | 20030512 14 14 0 2.32E+08 2.16E+08 -113763 4.98E+08 113605 3.13E+08 0 63 0
. . 14 | 20030512 15 15 0 -237.21 -150.32 -237.21 0 15032 23721 0 2 0
Accountstatlstlcs 15 | 20030512 16 16 0 -3.09E+07 -9.72E+07 -1.28E+08 0 1.28E+08 2.09E+08 0 60 0
—_— 16 | 20030512 17 17 0 0.03 -1.74E+07 -9.55E+07 1.28E+08 6.29E+07 2.75E+08 0 9 0
EX 1 F R E E C B R 17 | 20030512 18 18 o 0 -1.74E+07 -1.21E+08 0 9.04E+07 1.21E+08 0 26 0
. - 18 | 20030512 2 2 0 -8257212 -2.45E+07 -4.63E+07 4.27E+07 3.52E+07 1.04E+08 0 47 0
TG S 19 | 20030512 3 3 0 23161 -2.24E+07 -9.85E+07  231.61 4.58E+07 1.44E+08 0 102 0
.CSV 20 | 20030512 4 4 0 140 91.97 0 140 0 0 0 0 0
21| 20030512 5 5 0 -5.47E+07 2.54E+07 -5.47E+07 1.24E+08 1.68E+07 2.02E+08 0 25 0
22 | 20030512 6 6 0 1.56E+08 1.29E+08 -3.15E+07 2.15E+08 2.63E+07 9.81E+07 0 31 0
23 | 20030512 7 7 0 0 0 0 0 0 0 0 0 0
24 | 20030512 8 8 0 3.90E+08 6.11E+07 0 3.90E+08 0 0 0 o 0
25 | 20030512 9 9 0 -3.90E+08 -5.02E+08 -1.46E+09 0 1.06E+09 2.58F+09 0 70 0
26
27
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Exporting output data
PSS " Wwith Export T

BOF-PSS2 output file tool g'ssﬂ
detailed data can
be exported to

CSV files.

Main Menu

Initial specifications

User module definitions

Input generation Simulation execution Output analysing Network analysis
subsystem subsystem system
Define system data Basic statistics reports Network Analyzer

Import input file Simulation executiol Delete output data

Task automation tools Stress analysis Export output file

View data sets View simulation logs

Delete data sets

Export input file

Help Exit program
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Exporting output data 1

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

Avalilable output databases:
— (exact definitions of data fields are found in Descriptions of
databases and files -manual)
System and Account level statistics
— SYLS, system level statistics
— ACST, account level statistics
— BIST, bilateral statistics

Transaction level statistics
— TEST, transaction event statistics
— NEST, netting event statistics
— AVST, account violation statistics
— QURE, queuing reason statistics
— |OES, lccl order execution statistics
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Exporting output data 2

Choose simulation and P Eport vt e
' ‘ ‘BankofFinIand
L k k PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR
Data format defaults

w Data separator: B Date format: | yyyymmdd ~

PSS

BOF.PSS?2 output table.

= Name for output file.

Export output file

= Enable column names
if necessary.

i Dedmal separator: = . Time format:  hhmmss ~

\ utput file: |C:/BoF-PS52/P_Ex 1/OUTPUT/EX 1FREE-TEST.csv () Create new template:
. * [] Create names of columns (®) Use old template: TEST-ALL ~
" Choose or define
= 1 2 i ~
OUt.pUt l.templa.lte (Ile. d 4 ETRANEAID Transaction ID
which lines will be —1 s comem  wemn
included in the export). R >
s 9 E_FRSYSTID From system ID - -
= Export criteria can be - - —
: =
12 13 E_TOPARTID To partigi
usepful for large data S 3 pamenEET
. 15 - = T TRANCLAZ Transaction ciass 2
sets (see help topic 5.9 __j==" o  mee .
for selection criteria). ~

' Execute export Stop export
& Back to main menu Exit program

= Execute export (next
slide). o
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Example of output export CSV-file opened

with Excel

All data fields and
rows of a given
data table
recognized by the
simulation ID can
be exported.

H 47
FILE HOME = INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW
‘ - - —_
J Cut Calibri JundA s ==l ®- EwepTe Gener
Past B Copy - =
asie - - - P - — - .
- ~ Format Painter B I U - A === &3 EMege&Center
Clipboard [P Fant [P Alignment [P
Al - Jr | Exarres
A B c D E F G H J

1 |EXlFREE .|E><1With F 20171010 1555336
2 |Index nun System ID Transactic Data set IL Introducti Introducti Transactic From systi From part From acco
3 1 1 101 EXITRAN 20030512 70100 4880384 1 13 13

4 2 1 102 EXITRAN 20030512 70100 685826.6 1 12 12
5 3 1 103 EX1TRAN 20030512 70100 2639631 1 11 11
& 4 1 104 EX1TRAN 20030512 70100 46064.41 1 10 10
7 5 1 105 EX1TRAN 20030512 70100 633796 1 2 2
g & 1 106 EXITRAN 20030512 70100 79702.04 1 14 14
g 7 1 107 EX1TRAN 20030512 70100 2786.33 1 &

10 g 1 108 EX1TRAN 20030512 70100 8000.03 1 5

11 g 1 109 EXITRAN 20030512 70100 153492.5 1 13 13
12 10 1 110 EXITRAN 20030512 70100 83989.24 1 12 12
13 11 1 111 EX1TRAN 20030512 70100 779471.4 1 11 11
14 12 1 112 EX1TRAN 20030512 70100 6678.92 1 10 10
15 13 1 113 EXITRAN 20030512 70100 499217 1 2 2
16 14 1 114 EX1TRAN 20030512 70100 17337.06 1 14 14
17 15 1 115 EX1TRAN 20030512 70100 300182.4 1 & &
18 16 1 116 EXITRAN 20030512 70100 18950.49 1 1 1
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That’s it!

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.
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