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Presentation structure

1. Background




Many dimensionsin payment systems

» Complex processes

— Settlement account characteristics

— Processing and settlement algorithms

— Behavioural patterns and incentives

— Rulesdefined by user community and authorities
> Interdependency

— A network of ancillary systems and main settlement
systems

— PVP and DVP processing
— International relationships
> Susceptibleto external shocks

— Technical, criminal, liquidity, financial and other
shocks

» Payment systems have hidden characteristics
— Internal credits and counterparty obligations




Why simulate?

» Simulation models ar e suitable for analysisof a
number of payment system Issues

— Incorporation of relationshipsthat are complex and
closetoreality

— Real and massive data sets can be used

— Results generally reliable when behavioural effects can
be controlled or anticipated

— Modelsbased on enumeration rather than calculus
» Multiple scenarios can be simulated; impossiblein
real systems
— Variousrisk scenarios
— Possible changesin settlement conventions, methods and
pricing
— Changesin behavioural patternsand official policies

New tools needed to understand the complexities

and risksin thisincreasingly critical area
J___ -




Whereissimulation applicable?

> Payment/settlement system policy
— Developing liquidity programs
— Developing advanced settlement services
> Payment/settlement system over sight
— Analysing settlement, credit and systemic risks
— Assessing impacts of proposed regulation
» Payment/settlement system-related resear ch

— Gridlock-resolution and liquidity-saving algorithms

— Changesin payment flow patter ns caused by
Inter national consolidation and electronification

— Relationships between liquidity circulation and monetary
policy

Simulation models can be adapted
to many research topics
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BoF-PSS Simulator development objectives

» Professional tool for payment and settlement resear ch
— analyses of most common payment and settlement issues
— large data setsand processing asin real systems
» Basic services
— Input, ssimulation and analysing support
— most common settlement conventions and algorithms
— multiple system and currency support
» Open and common interfaces and standard
— Java and MySQL development tools
— CSV and Excel interface
— Usear module expansion possibility

» User-friendliness

— easy-to-use user interface

— user guide, help-function and tooltips

— format conversion support (separators, date, time, file format)
Balancing act between desires, resources and timetables




Possible system structuresin BoF-PSS2
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System type and cost structures

Settlement-
delay costs

Pure DNS system In which settlement
and processing is delayed until e-o-d

Mixed/hybrid system A

Mixed/hybrid system B .
Liquidity-
Usage costs

\
Pure RTGS system with sufficient

liquidity and collateral

Credit-risk
costs

%, Pure CNS-system with
no credit limits and no collatera




Mixed systems balance cost factors

RTGSbenefit RTGS speed up processing
over DNS
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Simulator structure

Input Generation ~ Simulation Execution  Output Analysing

Subsystem Subsystem
~Thput ™ { output™
\database/| ! | Ndatabase / statistics
‘| Input - systems - balances
ir -partici ¥ . p | Dok Output
importer & participansy (?ore | bookings
| esporter -’-tfanSﬂCtIO"'S;; simulation . o | -queues analyser
- credits | '
Settlement csv
_____ algorithms | SXporter
User defined l
Exter nal External =
input data editor csv
csv e.g. Excel files




The Simulator 1sevent driven

Events are occurring in the same sequence as in real-systems, but
INn some processing phase to simulator isfaster and in other slower.

Payment and settlement system
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A typical ssmulation process

» Define input data

— Participants/accounts, transactions, system data
> Execute simulations

— Different data sets, algorithms, liquidity, etc.
> Analyse results

— Compare current with potential system
structures/policies and check ‘what if’ special
circumstances are realised

» |terate




L arge ssmulations ar e time-consuming

» Good data preparation
» Clear ssmulation plan

> Systematic analysing/reporting concept

> Remember backups




E Main menu

Bank of Finland Pavment and Settlement Sinaalator

o Main menu
15000¢ ¢

\O_f an C“ ng}?ip_test - Initial specifications |
=¥ P Usex madule definifions. |
/
Project
Input generation Simulation execution Chutput analysing
subsystem subsystem subsystem
Tepot input e | Shenlation configunation | Basis statistics reports |
Define system data | Siraulation sxecution ‘ coount comparisan |
iew datasels View simulation logs | System comparison. |
Delete datasets | Dielete output data |
H el p Export input file ‘ Eaport output fils ‘

Help
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Project feature

» Project definitions can be used to distinguish
simulation projects, e.g. RTGS simulations from
security settlement ssimulations

» Projects typically have a separate input and output
database (If not, a common input and/or output
database can be defined)

» Projects established using the ‘initial
specifications button
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Presentation structure

2. Input generation sub-system




Theinput generation subsystem
facilitates data preparation

Input zeneration
subsystem

Import of participant/account, transaction,
Tttt e < Initial balances and intraday credit changes

e seenana |~ Payment/settlement system definition data

r ............ g ":;F_]Ewﬁrd;a_tasgté ............. _1 . VlaN data | N |nput database

......................... i s R A

Delete data sets «—— Delete datafrom input database

Export input fil «—— Export data from the input database,
e.g. for editing purposes




| nput database data table structure

SYCD, system level control data (mandatory)

PART, participant/account level data (mandatory)

TRAN, transaction data (mandatory)
DBAL, daily opening balances (optional)
| CCL, intraday credit changes (optional)

All data for the PART, TRAN, DBAL AND ICCL data tables
are imported via CSV-files (comma separated values).
SYCD system level data is defined via a separate screen.




Participant/&Ct

Importing data from CSV file

Import input file

Transaction

Initial balaném

EBank of Findand Payment and Settlement Simulator

Import input file

Credit limits

=

14

Diatahaze table: |TR.AN Transaction data

System |D

_'j Drataformat defaults IT Date forimat: ]d-m-EWB’Y -

Diecimal separator) r_ Time format: [hhmmss ¥

Drata geparator:

Input file—

Dataset ~ |
Template —

% Create niew data set:
(-5 ata set:

" Insert to old data set:

arrecords o skip in the begitming:

System ID: © poss

Iﬁ?PDATA

TRANYRIH (v Create new template:

= =

Humber of rowsfrecords to sldp i the end;

Data table
narne File calum.t_l_..J DE col I Mann’Optl Wat. hame Dlescriptive fate I
7 8] T FREYSETID From system [T :i
7 a I T_FRPARTID  From patticipant ID
i o o T FRACCOID.  From account [D
Ternpl ate > im0 T_TOSYSTID  TosystemID
/ o 11 I T_TOPARTID.  To patticipant [T =
COI umn i 12 0 T TOACCOID  To account 1D
13 ] T TRAWNCLAS Transaction clags
number S [ ] T LINKCODE  |Link code
1] ] T LINESYET Linked system fa?
Rows processed: Blowrs with etrotrs: ] ]
THIE] ] (e ‘ Execute import I MIET et e T
Help Back to rain mern I FEaat program




CSV (=comma separated values) INpPUt data types

» PART participant and account data

— Participant and account 1Ds and data can be defined on
participant and account levels

» TRAN transaction data

— Date/time, from participant/account, to participant/account,
to/from system, value, transaction ID (alpha ascending!)

» DBAL daily initial balances
— Day and value

» |CCL intraday credit limit changes
— Day, time and new value

PART and TRAN are mandatory, while DBAL and | CCL are optional
System | D must be coherent with input datal
CSV files can be generated by Excel (saved as CSV type).




Typical CSV-file

File Edit Search Hem

////*'TranID Date;Time;Value;From part;To part
Atitleline |1981;512.5. 2003:8:01:00:123344,5:B11:B12
1082;12.5.2003;8:01:15:2345 66 ;809 ;611
that canbe 141gg3:12.5.2083;8:01:56;567894;B12 ;B 08
skippedis  (1@84;12.5.2003;8:082:20;4583,1;B07 ;B 11

hel pful i1HHE;12.5.EHHE;E:HE:1H;EHHE,3;E11;E12

. M1886;12.5.2003;8:-:83:19;67891,31;882 ;811
Datadeimitgr —

between eac
datafield

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




Templateto CSV-filerelationship

I Ex1-tran.csv - Notepad Two introductory
File Edit Format ‘iew Help explanatlon rows
Transaction data for RTGS in example 1 — .

ID; Day; Time;value; Rec part ID;Send part| ID;Class to be Sklpp@d

100;1. 5. 2005, 7:00:00;48580584, 39,1151

102;12.5.2005;7:00L:00;6858260,60;1;14;1
104;12.5.2003;7:00:00; 2639630, 74;1;11;1
104;12.5.2005;7:001:00;46064,41;1;10;1
105;12.5.2005;7:001:00;633795,89;1;2;1
106;12.5.20053;7:00:00;79702,04;1;14;1
A A A A
Data table
File cn:ulurrm...| DB col |Ma:1-‘0pt| Var natne
> 1 3 Il T TEANSAID  Transaction D
> 2 4 Il T INTEDATE  Introduction date
5 5 5 > K b il T _INTETIME  Introduction time
File column in II']pUt_> 4 6 i T _TRANVALU  Transaction value
7 ] T FEAVATID From system [D
tem P late tells the data 5 3 M T FRPARTID  From participant ID
. . 0 8] T FRACCOID  From account [D
order in the input w0 T_TOSYSTID  To systemID

CSV-file —




Data sets

» Data set IDs alow storage of parallel datatablesin
data base

> 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




lmport templates

> Import templates facilitates data/file format conversions

» Templates define relations between the input CSV
columns and data base table fields

» The column (=data field order) in the CSV file should be
stated for each data field to be imported

» Fields can be any order; there may be extrafieldsin the
CSV filethat will not be imported

» Each data table has some mandatory fields that must be
present

» Templates are named and can be reused
» Changesto old templates will be updated

Use a clear naming convention
for different data sets




Default data formats

i aea Dt Diata separator _ Date format: Ij,i}.rmmdd ;!

Diecimal separatar: | . Time format; [hbaar =

» Data and decimal separators can be freely chosen, but must
be different.

> A number of predefined date and time formats are
available. Time accuracy to 1/1000 second.

> Imports allow al kinds of date and time delimiters

> Exports generate dashes with dates and colons with time
formats (when delimiters specified).

> New defaults remain in force until they are changed.

» When using Excel or other tools, check that the data format
defaults are identical




lmport input error list

Bl parze_emors.txt - Hotepad

Linein CSV-file File Edit Seach Help

with error Rowe 1, Col: Code: 185, Desc: Illegal date format
Row: 1, Col: Code: 187, Desc: Illegal time format
Row: 1, Col; Code: 183, Desc: Illegal text size
Column/field Bow:—2, Tol- Code: 185, Desc: Illegal date format
VVHT]EXFOF — |Rowu: 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: Illeqgal date format
Row: 3 2 : . Desc: Illegal time format

M W w -

Error type _———




Systern ID Project : EXCAME

Dataset ID

Bank of Finland Payment and Settlement Simalator

System control data specification/modification

Bystem

¢ Iiadify old system data SM " Create neﬁf‘system data set 1 Copy from old syetem data set 1 .,;

System __|
type

Algorithm

Brratem full name: |

| Systemtype p[RTGS 7]

Syatetn acro; 1

Opens (hiuwm 24h): ﬁTDD
Clases: ilQDD

Bystem descrption:

. Trariafer of balatices

. Intraday credit availability

| | Tratisfer balances to next day

(" Credits acoording to limit table or
" Mo credits available or
(' Credit available without Limits

Handlitig of unisettled transactions

+ Transfer unsettled transactions to next day/settlement oocasion or

" Dielete unsettled transactions or

" Force end-of day settlement of unzettled tranzactions

=

Attached algorthms: Changes of order by dragging/dropping, Deletion by stribing kevboard 'delete’ button for active algosithms.

FPotential alzonthins: select one and add it to the attached alzonthing by pressig the 'Add aloorttun’ button, ENT and END alzotithims arve mandatossy,
JSPM‘FRLUI SPL walue, Positrve amount with two decimals

£ algorithen

selection

Alzaorithm Al type I Double click rowr to insert parameter values
ENEASICT—> ENT
ENDERTGE] [END
Sarve system data set ]
Help Back to main merm

Eaat prograra

|




System control data

» System ID must be coherent with input datal
» Data set IDsto be used with parallel data sets

> System types available:
— RTGS (real time gross settlement),
— CNS (continuous net settlement) and
— DNS (deferred net settlement)

> Algorithms for defining the processing conventions need to
be specified for each system

» Mandatory algorithms:
— ENT (entry) and
— END (end-of-day)

» Optional algorithms:

— SPL (split) INJ (injection),
— QUE (queue release) SET (settlement)
— BOS (bilateral offsetting) PNS (partial net settlement)

— MNS (complete multilateral settlement)

\E\ank of Finland Payment and Settlement Simulator}

s A 3 |
" -.‘:'j' ! [ 1 E
e - :
o S TR .

e
e




Main algorithms

» SUB (submission) algorithm determines when a
transaction is submitted for processing, i.e. chooses
next transaction to be processed

» ENT (entry) algorithm isfirst processing phase for a
transaction. Generally transferred to bookings when
liquidity available; queued/discarded if thereis alack
of liquidity

» SET (settlement) algorithm processes queued
transactions, e.g. invoking gridlock- resolution
algorithms

» END (end-of-day) algorithm clears up end-of-day
Situations




Sub-algorithms

» Can beinvoked by ENT, SET and END algorithms

» QUE (queue release) algorithms rel ease 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 agiven order

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

» MNS (complete multilateral settlement) netting of all
transactions in queues




Expanding the algorithm list

» Current algorithm list includes most common
settlement algorithms and conventions

» General and parameter-driven algorithms facilitate
user adaptation

» Users can also develop own algorithms with user
module interface

» Modular design of algorithms and interfaces
facilitates easy expansion

Comments and proposals on algorithm devel opment
are always welcome.




E Yiew data zets

Batik of Fititand Payment atnd Settlement Sinalator

View data sets

Froject: p_test

Diata type; |TRAN Transaction data =l @ystemID: [S-RTGS ~]  DatasetID: [trandzid -
Trangaction [D ! Introduction date ] Introduction time ] Transaction walue ] From syrstem ID ] From patticipant 1D J Fromi accountID | To sy
101 2003-05-12 070100 4220324,39 3-RT S il ISRTGE «
102 2003-05-12 070100 ' 685826,60 3-RTG3 il S RTGL
103 2003-05-12 070100 ' 2630630,73 3-RTGE il |3-RTGE
U Sef u 104 2003-05-12 07:01:00 | 4606441 |3-RTGS 1 B-RTGE
105 2003-05-12 070100 63370599 3-RTOS il E-RTOE
106, - 2003-05-12 070100 ' 70702, 0453 RT3 il |3-RTGE
for Ch@,@k| ng 2003-05-12 070100 ' 786,33 3-RTGS 1 -RTGE
108 . 2003-05-12 070100 ' 2000,03/5-RTOS il IS RTOE
y 2003-05-12 070100 153492 34/3-RT O3 3 E-RTOE
mOder'ﬂe SI Ze 2003-05-12 070100 ' 23080 2413 RTGI JE; IS RTOE
1 2003-05-12 070100 ' TT0471 41/3-RTGS JE; IS RTOE
data tab] es 30030512 ‘70100 ' 667202 5. RTOS 5 S RTOE
113 2003-05-12 070100 ' 40021 T0/5-RTGS JE; IS RTOE
114 2003-05-12 070100 ' 17337 06/3-RTGS JE; IS RTOE
115 2003-05-12 070100 ' 300122 44/53-RTGS JE; IS RTOE
116 2003-05-12 070100 ' 120950 49/3-RTGS JE; IS RTOE
117 2003-05-12 070100 ' 1634545 51 3.RTGS |3 IS RTOE
118 2003-05-12 070100 ' 02630 34\3-RTGS |3 IS RTOE
113 2003-05-12 070100 ' 1856551, 9913 RT3 |3 IS RTOE
120 2003-05-12 070100 ' 184378 62/3-RTGS |3 IS RTOE
121 2003-05-12 070100 ' 16723 25/3-RTGS |3 IS RTOE
122 2003-05-12 070100 ' 12024 40/3-RTGS |3 IS RTOE
123 2003-05-12 070100 ' ST2A0,37 S3-RTGS |3 IS RTOE
124 2003-05-12 070100 ' 4020425 27 S RTOS 14 IS RTOE
125 2003-05-12 070100 ' 1826540, 62 /3-RTGS 14 ' 'S-R’lj:_]
4] | 3

| Help ] Back to main menn Ezt program J




E Delete data sets

Batik of Fititand Payment atnd Settlement Sinalator

Delete data sets

Froject: p_test

NEERe Ul TH A Transaction data [~ Swstem [T [2P ]
AP trand To delete data sets, press Ctil and click the data sets active with the left mouse button: Press the Delete data sets button below
Ztran
trars

Provides view
of available
data sets

Extraldata
sets can be
deleted

Dielete data sets ‘

Help J Back to main mezu Exit program |




Input data can be exported for modification and re-imported
&

Project:

Bank of Fintand Payment and Settlement Simlator

Export mnput file

Drata set [T 1

I
=

Diatabase table: [PART participant data

Daataformat defaults

Diate format: ]j,rj,r_r,rjn'nmdd '1
Time format: ;hlun.mss.sss 71

—

Decimial separatos i

Drata separator:

Dutpt file: | O Create new template) |
[ | Create ﬂmMold template: | =
EX port /_WOpﬁ Var. natme J Descriptive name _] Belection Criteria
2 Il P_SYSTEMID  BystemID
tem pl ate |E M P_PARTICID  |Participant ID
a4 i P_ACCOUNID  |Account [D
|5 s P_FULLMAME |Full name
6 [s] P_SHORTACE  |[Short acronym
Ou'[put f | I e _t— 7 e P_ACCONAME |Account name
3 o P SETINGYS Hettles in system
COI umn 9 = P_SETONPAR  Settles on participant
10 o P SETONACC  Settles on account
nu mber S [ e P_LIQFREYS  Liguidity injection from system
12 o P _LIQFEPAR Licpuidity itrjection fCipatit
13 [ P_LIQFRACC oY tgection from account
14 [& > i Participant/account specific Hoquidity injection value
Selection—
criteria

Help

Rows processed: |

Execute sxpoit I Stop export

Back to oatm mer I Exnt program




Export and re-import of input data

» Selection criteria can be used to extract given parts of
a data set
— Severadl criteriafor different fields operate in . AND. mode
— Severadl criteriafor same field operate in .OR. mode)

» Data can be re-imported using UPDATE or INSERT
mode on an existing data set

» When Excdl is used for editing, the following should
be observed:

— Limit of about 65,000 rows

— Extrarows may be added to the CSV filein the form of
empty ,,,, rows if these has been activated in Excel

— Excel may change delimiters, decimals and special
signs/characters

— Large values may loose accuracy




Import datafrom CSV filein INSERT or UPDATE mode

& Import input file

Banl; of Fitdand Payment and Settlement Sinalator

Import input file

Project:

U pdates eXI Stl gtabase table: [FART participant data =] Bptatame deae separatot] ]— Diate format: [yyyymmdd =]
da[a rOWS key Diecitnal separator r Time format: ihlumnss.sss =
)

muq COI nCI de Lt file: J Brstem [D:
\w data zet: " Create new template:

" Update old data set: " Uze ald template; ] "]
Add new data I

i Insertto old data set:

rOWS to an /N'mr'of'mwsfrecurds to skip in the heginning: r—‘ Number of rowsfrecords to skip in the end; ]‘_‘

—
existing data set T
i |
File calL'unI_l_..l LB col | Man.-'Opti War. name J Tlescriptive name J
key S must be ] i P PARTICID  Farticipant [D s
4 o] P ACCOUNID  |AccountID
d = ff 5 8] P FULLNAME [Full name
| erent 6 o] P SHORTACE Short acronym
T o] P ACCONAME | Accountname
2 0] P SETINEYE  Settles in system =
0 o] P SETONFARE  [Settles on paticipant
10 o] P SETONACC [Settles on account
111 (@] P LIOFRESYS Liguidity injection from system 2

Fows processed: Fowrs with etrors: j

Stop Dmport ] Undn traport ‘ Expcute import View ermr report ]

Help Back to main men I Exat program J




Presentation structure

3. Simulation execution sub-system




The execution subsystem
launches and monitor s ssmulations

Smulation execution T . . ] .
e Definition of simulation: which systems
and which data
Sirulition configuration
T L aunching ssmulations and defining
output data
Wiew siralation logs

View logs of previous simulations




& Simulation configuration

SI m U| aII On Banlk of Fintand Pament and Settlement Simulator

(good naming Simulation configuration
convention) "

© Madify old simailation 1D [l -] (* Createnew simulation 1D fimdll Sﬁﬂiﬂﬁ%ﬂ T S
Nameand ——

Simulation name: | For defirung data sets for the stmlation first

deSC“ ptl On e ] select the desited system 1D in the

Diescription: cotresponding drop-down box abowve the takle,
Optl Onal then the desired data sets. Next press the
Sub-algosithm: Chbarituns addfupdate data set button to move the new
1SUFIFOPR : _‘J ] data to the data table. & system carnbe deleted
from the table by selecting the system [D and
pressing the Dielete button:
Diata sets to simulation: | L apdate data set -j
/ RTG53 =] [5¥ST1 =] |TRANL =] |PERTIL =] oLy =] | =] = ]
Dielete
Q
ChOO% WQEEI ! '@yst’efn i8] I System data get I Transaction data setJ Participant data set | Credit litnit data set I Balatice data set
and data satgFTes-s SYSTI TRANI PARTI ICCL
O |
for systems
Cross-check|data
Humber of errors; ] \
Sawe simulation 1D I Crosscheck ‘ el e et ‘ (It |

Help | Bagk to man menu ‘ Ezat prograrn |




Possible system combinations

> One independent system

» Domestic system structure with eg RTGS, DNS and
securities settlement system

» International multi-RTGS system in single currency
(eg TARGET)

» International RTGS or CNS multi-currency system
with PV P processing

» DV P processing in securities settlement systems with
Internal or external (RTGS) money leg settlement

The simulator provides flexible possibilities
for ssmulations with multi-system structures




Featuresfor DVP/PVP and system
relationships

» Transactions can be made between systems just by
defining FROM-SY STEM and TO-SY STEM in the
transactions

» DVP and PVP is automatically invoked by defining
LINKCODE and LINKSY ST in the transactions

» |njection and end-of-day algorithms can transfer
liquidity/make bookings between main and ancillary
systems

The simulator provides flexible possibilities
for ssmulations with multi-system structures




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
eg so all participants/accounts are available as
demanded by transaction records and all systems are
available as demanded by inter-system transactions

» Import functions only have checked data values, no
cross-table checks

» Incoherent data (sets) will not execute




I [=] B3

& Simulation execution

Simulation _ _
. Bank of Finland Payment and Settlement Simulator
made in batches Simulation execution
with one or rorég“*
. . \
S mUI atl On I " hlodify old sunulation batch ID ; i ¥ Create few simulation batch ID Sﬁi&iﬂ?gﬁch D ']

Helect a sumulation [D and add it to the table by pressing the add sunulation TD button. A simulation canbe deleted from the bateh by selecting the simualation

%I &t f rom J D and by pressing thereafter the Delete button.
pre_ Conf I g ur %&tﬁmn D Fimulation name S
g- mul aII OnS [sTrorLA _vj| Ldd siraulation [0 I Delete

Transact. |Hetting | &ccount |Booking |Unsettl,  |Bubmitt. | Queved | Comment | Comment

yiclation trangact |transact intraday
stat, atat. atat. credit stat.
AVET BUST CCET

QUET

Determine oL i

tables to be
stored in
output datab

i

Sanve hatoh Start Hiej ‘ WPy et rept |

Help Back {0 mam menu ‘ Ext program ‘




E Yiew simulation logs

Bank of Fitiland Payment and Settlement Sirnlator

View simulation logs

Froject 1 p_test

Simulation I | Simulation nams ¥ | Diate/time | Duration | ¥Ls  |ACST |TEST |MEST |AVST |BEST |
Fjonn 14072005311 2135 00:00:00 v 72 7 W I B
TP ainall ' 1407200301 4511 00:00:00 2 7 7 I r n
TPhalne ' 14.07-2003/02:03:53 00:00:00 2 7 7 I r n
P quel ' 15-07-2003/12:21 .09 00:00:00 2 7 7 I r n
2P qued ' 15-07-2003/0112:05 00:00:00 2 7 r I r n
Fjonal ‘toinen yrittima 14.07-2003/11:24:24 00:00:00 v [+ v O m =
List of previous
simulations and
avallable
output data tables
| b
Help J Back to main merm Ext program
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4. Output analysing sub-system




The output analysing subsystem
provides basic output reports

and export facilities

Chutput analysing
subsystem

Basic statistics report
Basic statistics teports /

1'/ Account level comparisons of simulations

Accout eomparison

SR System level comparisons of simulations

Desseutputasts |« Deleting unnecessary output data

Epatoutput b | Exporting output files for further analyses

(all datafrom output database to CSV files)




Output database data table structure
SIMULATION, SYSTEM AND TRANSACTIONSLEVEL

ACOCUNT LEVEL TEST, Transaction event statistics,
BARI, simulation batch run data NEST, Netting event statistics,

SIRI, smulation run data AV ST, account violation statistics
SYLS, system level statistics BEST, booking event statistics,

ACST, account level statistics UNST, unsettled transactions statistics

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

All data from the data table can be exported into CSV-files
and thereby viewed eg using Excel




Bank of Firtand Payment and Settlement Simulator

system and

Basic statistics reports
Prygject : EXCATE

account lev
and as data
or time seri¢

4

Each
report is
written to
CSV files

|

Sirnulation 1D onalation tame

ieka eka kokeilu _V]
ES?hDDse one of the report options

' Swetem statistics report
In |]

" Avcount statistics report

Bystem I F

(& Sratenoiint deneatepoit System [T | “'l

i unratmt e gerie s reprt System ID: i *‘i

Patticipant [D

Chatputfilef= BoF-PISZEZAMPIOUTFUT REPORTS Systemstatistics_eka.cav

Eepotting mnterval per mirates

Fepording intetval per mitnates

Account [

Accu:ulmtID:i

Help

_:j

Save in cev-file

I Save and open cevefile ]

Back to mait memm I




Account level report example

2 Microzoft Excel - Accountstatistice FIRSTSMApilk. cev
||5ﬁ3 File Edit WView TInsert Format Tools Data Window Help

DR ERY (s BEI 0 - B& =~ N BEH - 1)
=EH T %, B3 EE_-5-A-

|| Arial =10 = B F U |§ =
B23 -] =l ' |
s B ] & | E I F | H I J |‘
1 JAccount statistics
2 |

___3_ :%Simulatil:un simulation Simulation processin Simulation processing time;
4 iSystem'HTGS-ﬁ

5

E F'ammpantEiegmnmg End-of-day balance | Minimum balance Maximum balance “alue settled Mumber settlec
_f’_ 1 0 -992012553 B2 487 352 45 8 9Y6 190 52 75589 147 BB 52
8 2 o -8257 21155 -46 332 642 55 42 B0 636 B9 103 916 B33 12 A7
| 3 a 231 B1 98 472 663 39 231 B1 144 105 054 21 102
10| 4 a 140,00 0,00 140,00 0,00 1]
11 5 0 -54 702 407 40 -54 702 407 40 123774 347 88 201 806 B01 70 25
R 3] 0 186 07317953 =31 528 770,02 215 304 644 95 898 130 151 B1 31
i 7 a 0,00 0,00 0,00 0,00 1]
14 | 5] 0 3897471 145 11 0,00 389 741 145,11 0,00 1]
15 | A 0 -389 741 145 07 -1 459 458k &8 50 oo0 2576 765 340 54 Fill

All reports are produced as CSV-files,
which can be opened with Excdl,
reporting is ‘rough’ and needs edltlng




Comparison views are Additional
saved for re-use columns

&Accuunt companson analyser

Bank of Firland Payment and Settleme Simualator

Account comparison analyser
FProject : hattwloy

. i:‘ Wodify old compatison view ¥ T+ Create fiew cOmpansomn View S;:ﬂ;raf;iﬂs?n E.iew i
Choose s mulations

to be Compar I Chatpnat file: }C:EDF-PSSZI}mnyka'OUTPUTI

(beCOI I IeS lect from the dtop-down list the simulation ID and add it to the compatizon by pressing the add to comparison button. When all ssnulations are selected,

COI umnS I n rep r’tl system 1D from the system 1D drop-down list.

[ Bhow petcentage

Difference from the first selected simulation = Shie o silins

¥

_:J bdd to cnmnm__—l———bl—l’]

Dielate J

Choose system|

Select from the drop-down et the account statistics fleld to report and add it to the compatison by pressing the add to compatizon button.

Choose data figlds 2 e
(becomes rows S|
In report for each

Save in cav-fils ‘ Save m esv-file and open ‘

Help Back to et et I Ext progyam I




E Delete output data

Froject: p_test

Bank of Firltand Payment and Settlement Simualator

Delete output data

To delete outpt data tables, click them active and then press the Delete output data buatton.

Tratizact | Metting | Account |Booking |Unsettl [Submitt, |Cueued |Comment) Comment
Femorve aystem | Account | event evesit violation | ewvert tratigact. |transact. |[transact. |transact |udtaday
etitire lewrel st | stat. stat. stat. stat. stat. stat. stat. stat. atat, credit-at..
sitnulati.. | Sinalation . | Simdlation name | BYLS ACST  |TEST MEST |AVST |BE3T UHET |8UET QUAT |CTAT CoET
[  2PFjono [ E [ [ [= [ [ I L] [ =
[ 2Pjonod toitien yrittdma [] [] [ [= [C [ {5 I B [ [
[ ZPainall [ [ [ [ [ [ [ B I [ B
[ ZPbalnc [] [] [] I [ [= B I I [ B
[ 2Pguel [ [ [] [ B [ [ ® ® [ [=
[ 2Pgued [3 [ [= [ [ [ s B & [ [
Removeé all or some
output dlata for a given
simulatfon.
To save space,
It isagopod ideato
delete Unnecessary
output data:
Dielete outpnt data |
Help J Back to rnain men Exit prograr |

-

— —

e —————————TTTEET T



Specify/change data formats

& Export output hle

Bk of Firtand Pasment and Settlement Simoalator

Choose ssmulation Export output file

Project:

Choose output-table

Su

Simnalation [0 | =] Heatemenisiics o separator: l_~ Date format, rm%ﬂmﬂﬂd'
Dratabase table: [SYLS Systern level statistics =] Diecimal separatar: r_._‘ Time Format: ihlmunss.sss vi
m i Create new template: ]
| | Create names of columns " Tse old template: ] vi
Choo% Or File cr:ulutm’l.,.! LE col ! Var. natne ] Descriptive fame ] Aelection Criteria
. 11 |W_SIMEUNID.  Simulation ren [T
define Output 2 H_SVETEMID  SystemID
JE! |W_ALGORID  |Algodthm [D
terr] I ate \ 4 |H_NETTDATE |[Resolution date
p T~ 5 |M_HETTTIME |[Resolution time
& | _WETTINID Hetting I
7 |H_TRANEVAL |Transaction value
3 |M_TRAMEVOL  Transaction volumes
" |H_SETTLVAL  [Settled value
[10 |M_SETTLVOL  Settled volume
|11 |H_TOTALVAL |Total value
12 W_TOTALVOL \Total volume

Rows processed: | [

Exgcute export I Stop export ]

Help Back to main men I E:at program ]




Example of output export CSV-file opened
with Excel

||:ﬂ File. Edit Wew Insert Format Tools Data Window Help

DB H SRy {BBI o A€z 443 BIH 00 O
2

% Microsoft Excel - Testl

||.ﬁ.r|al v+ B JUSE=BEF %, BB EE DA

a1 | =| FIRSTSMA
— A <501 1 s S [ = | F | & [ H] I I "
_1 JFIRSTSMAFIRST SMALL
_2 |3ystem ID Transactio Data set ICIntroductio Introductio Transaction val Fram pTo pi Settlement time Settlement Sending account's balance
3 RTGS-A 100 TRAMT 1252003 22:10:00 468038433 13 1 22:10:00 1 -4580354 35
4 |RTGS-A 101 TRANT 1252003 22:10:00 BESE266E 12 1 22:10:00 1 65526 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 46064 41 T 22:10:00 1 -46064 41
7 |RTGS-A 104 TRANT 1252003 22:10:00 B33795 59 7L N 22:10:00 1 63379599
B |RTGE-A 105 TRANT | 12.5.2003] 22:10:00 79r02p4) 14 1 Z22:10:00 T 79702 04
9 |RTGS-A 106 TRANT  12.5.2003 22:10:00 2786 .33 B 1 Z22:10:00 1 -2786 33
10 | RTG=-A 107 TRANT 1252003 22:10:00 5000,03 5 1 22:10:00 1 -5000,03
1 |RTGE-A 108 TRAMNT 1252003 22:10:00 15349254 13 5 22:10:00 1 -5033876 93
42 |RTGS-4 109 TRANT 1252003 22:10:00 §398924 12 & 22:10:00 1 -7B59815,54
13 [RTGS-A 110 TRANT 1252003 22:10:00 779471 41 i 22:10:00 1 -34159102,14
14 RTGES-A 111 TRANT 1 12.5.2003; 22:10:00 BEFg 92 10 5 22:10:00 1 52743 33
158 |RTGS-A 112 TRANT 1 12.5.2003 22:10:00 49921 7 2. 5 22:10:00 1. -BB3717 69
1B |[RTGS-A T13/TRANT [ 12.5.2003] 22:10:00 17337 06) 14| 5 Z22:10:00 T -970391
17 |RTGS-A 114 TRANT  12.5.2003 22:10:00 300182 44 Bl 5 Z22:10:00 1) -30296877
“IE_,RTGS -A 115 TRANT 1252003 22:10:00 18550 439 | 22:10:00 1 895724003
18 [RTGE-A 116 TRANT (1252003 22:10:00 1634545 51 13 B 22:10:00 1 -BEEE422 .44

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

Bank of Finland Payment and Settlement Simulator
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5. Special functions




& Initial specifications

Bank of Finland Payment and Settlement Simulator

I I Cen% ﬂo Version: 0.7.1/28.4.2003 T ; .
Licensee: Bank of Finland Initial specifications

Research Dept

PrOJ eCt NAMB- cizcte new project: | O Modify old project | =]

Databases

The simulatos will create a new input and output database for each project in the indicated default divectory. The user can change directory and alzo
specify an already existing wput and output database when desived. Howewet, there can only be one iput and output database assigned tothe

Dmaba% gatte project at one time,
dl rectorl %_—Ifslut databaze; |
(u% deralJI t:; I f nof]utput database: J

common databases -

are neajed) The sumulator will use indicated default directories for the different file types. Each project is assumed to have its own default ditectosies. The user
catichange the defaults and alsovse cotumotn directories.

Drefanlt divectony for ipat files; |

Ot her Drefault directory for error list: ]
dl reCton eS Drefault directory for output files: ]

Default divectory for output reports! ]

Save project modification ‘

Help Back to mam menu Exat prograr ‘




[

Bank of Firand Payment and Settlement Simlator

User module User module definition

name

TOTeet o

Tzer module name: B ]
User module file! —> ] Birovarse

Type Heermodutetype: —> [ue =]

L ocation

Parameters Check niles

Parameters _‘]—Vi 1P051W _:J £dd parameter ]

Dielete paramster l

/—

Checking rules

Sarve definition I

Help Back to man menn Eant prograrm I




Usar modulesfor advanced users

» Facilitates introduction of user algorithms
> Java-based
» Standardised simulator interfaces

> Ready-made functions to retrieve data from databases
and runtime main memory

> Exampl es/templates of user module designs
» User modules should conform to algorithm categories

A library of shared user-developed modules
could also be distributed eventually




Use of Excél

» Excel isused for viewing CSV-files

» Excel can be used for editing input CSV-files

» Excel can be used for making reports out of CSV-files

» Current Excel versions have a limitation of 65.000 rows
» Excel is often producing extra empty rows/columns (,,,,,)

» Check that delimiters (decimal and data separators) and
presentation formats (date and time) are identical with
simulator specifications

> Large values may be distorted (less accuracy)

» The actual content of CSV files stored by Excel can be
checked with eg Notepad

\E\ank of Finland Payment and Seitlement Simulator

e |




Use of MySQL

» MySQL provides advanced functions for database
management (see www.mysgl.com)

> Augments advanced user capabilities when simulator
functions are insufficient

» Some special administration features omitted in the
simulator and MySQL required when e.g. deleting
projects, templates, comparison views, user module
definitions and batch-run IDs

» Detailed database description available
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6. Requirements and user support




Hardwar e and softwar e reguirements

» PC Intel Pentium 4 class processor with min. 256 MB
main memory (512 MB or more is recommended for large
simulations)

» Microsoft Windows NT/2000 or Microsoft Windows XP

operating systems with Office/Excel installed
(Linux is probably possible with some [imitations)

» MySQL database system with Java connector (can be
loaded down from Internet without charge)

A typical smulation site would be a stand alone micro
and in the network environment parallel usage of MySQL
requires special attention




Ordering and delivery

» The simulator is available free of charge to
researchers, but carries no BoF warranties

» Fax ordering,

» Download from the Internet

> Automated installation

» Published research results should be reported

> Users free to make additions (user modules and
analysis tools)

Ordering form and guide available at www.bof.fi/sc/bof-pss




Documentation
» Product information sheet
» Combined presentation and tutorial (PowerPoint)
» “Simulating Interbank Payment and Settlement
Mechanisms’ (discussion paper)
» Licensing terms and conditions
> User guide
> Installation guide
> Database description
» User module development guide
> Simulation examples
> Seminar and workshop proceedings

Documents available at www.bof.fi/sc/bof-pss




User support

» Most user support should be available from help features
and documentation

» Bank of Finland provides limited user support (errors, in
particular, should be reported)

» MSG Software Oy provides technical assistance and
programming services in line with their normal service
offerings

» Planned annual seminars and workshops for simulator
user community to give opportunities to exchange
experiences, views and ideas

> Comments welcome to help us enhance simul ator
offerings




Further developments

» First production version (1.0.0) available since 03/2003

» Next update (1.1.0) including cross-check bypass
avallable 09/2003

» Bug correction version (1.1.1) probably available
11/2003

» Next larger update probably (2.0.0) available early 2005

Development plans may still change because
the final decisitons will be made after seminar discussions.




E-mail address

bof-pss@bof .fi

IS avallable for
- questions

- comments

- Ideas

- elC
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