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Schematischer Workflow Compliance EO e T

 Prufung und Auswertung 1

erfolgen grundsatzich

direkt im System 3
« Ubersichtliche Tabellen
zeigen Warnungen und l
Verletzungen :
« Zusatzliche grafische "
Kennzeichnung

* Einbindung in flexibles
Berichtswesen
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1. Definition von Compliance-Regelsatzen

EURORISK
SYSTEMS LTD.

= Aufbau der Compliance-Strukturen in Baumform

Hinterlegung der Einzelregeln direkt an den
Baumknoten

Definition von Verletzungs- und Warngrenzen
Charakteristiken: regulatorisch, allgemein, individuell

etc.
Auditing bei Regeln

Regulatorische
Regelsatze

*Regulatorische Richtlinien
(FINMA, SBV, InvFG etc.)

* Definition analog zu allgemeinen
Regelsatzen

*\/ordefinierte Templates

« Einfache Anpassung bei
Anderung der Regulatorien

Allgemeine
Regelsatze

*Richtlinien gultig fur
Portfoliogruppen
(standardisierte Strategie ,
Anlegerprofil etc.)

* Zugriff auf samtliche Kriterien aus
den Titel- und Portfolio-Stammdaten

» \ereinfachte Regeldefinition Uber
Kriterienselektion und logische
Verknipfung

Individuelle
Regelsatze

*Richtlinien gultig fur
Portfoliogruppen
(individualisierte Strategie ,
Einzelportfolio-Regeln etc.)

* Erstellung wie allgemeine Regelsatze

» Zusatzliche Moglichkeiten durch
flexiblen Formel-Editor zur
Regeldefinition (inkl. Sensitivitaten)
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1. Definition von Compliance-Regelsatzen EURORISK

Definition von Compliance-Regelsatzen Zuweisung von Compliance-Regelsatzen

Aufbau der Compliance-Strukturen in Baumform —

Hinterlegung der Einzelregeln direkt an den
Baumknoten

Definition von Verletzungs- und Warngrenzen

Charakteristiken: regulatorisch, allgemein, individuell
etc.

Auditing bei Regeln

Modifying Compliance Structure
Node Properties
Label BBB- <= AA
Condttion between ~ Threshold (%) |50 Threshold (%) |100

EURO between 40.00 % and 50.00 % N ]
) Warning < ~  Threshold (%) [60
Sector

Supranationale Organisationen = 20.00 %

= @US—Dollar between 40.00 % and 50.00 %

= ﬁsacmr

Supranationale Organisationen = 30.00 %
-5 country Modify Node H Delete Node |
Switzerland = 15.00 %

@ cerman y = 15.00 % Add Category Node

D France = 15.00 % ID 1 | Currency -

= @USA between 30.00 % and 40.00 % Create Node
s

Ratings

BBB- <= AA between 50.00 % and 100.00 %
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2. Zuweisung von Compliance-Regelsatzen L

Definition von Compliance-Regelsatzen Zuweisung von Compliance-Regelsatzen

1 —p-| ® Automatische Anwendung der regulatorischen Regelsatze zu allen
Portfolios

= Einfache Zuweisung der allgemeinen Regelsatze zu Portfolio-Gruppen

= |ndiviualisierung durch Definition und Zuweisung von Regelsatzen auf
Einzelportfolio-Ebene

Regulatorische
Regelsatze

Regelsatze
*Maximale Flexibilitat durch
Kombinationsmoglichkeiten auf
allen Ebenen: Portfoliogruppen,
------ konsolidierte Portfolios,

Einzelportfolios

Individuelle
Regelsatze
Individuelle
Regelsatze

«Zusammenfassung von
Regelsatzen in Compliance-
Gruppen (z.B. Kombination
allgemeiner Regelsatze fir
Zuweisung zu Portfoliogruppen)
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3. Prufung und Auswertung s b

Definition von Compliance-Regelsatzen Zuweisung von Compliance-Regelsatzen

Prufung und Auswertung

* Prufung jederzeit ad-hoc maglich (on screen)
—> Monitoring Screen

« Prufung uber definierte zeitgesteuerte Ablaufe

« Ubersichtlicher Ausweis beim Uberschreiten von Warn- und
Verletzungsgrenzen

1

Berichtswesen
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4. Berichtswesen E\gﬁ&ﬁ'ﬁﬁ

Definition von Compliance-Regelsatzen

Zuweisung von Compliance-Regelsatzen

Compliance Check

Check | Compliance Editor

o Check
Portfolio vest bank, actual Je)
Evaluarion Date [23 002011 =

Prufung und Auswertung

Results

8 out
B3 subportiolios
B8 ccetciases_1723
B9 ac_1723Fxoptions
B ac_1r23_rxoprions
HBlsp_1723
3 pasitions
D-um_sc_1723_rxoprions
269 ac_1723_Bonds
& ac_1723_8ands
Dium_sc_1723_gonas
=6 AC_1723_EquitiesAndSimilar
AC_1723_Equities
Dlsum_sc_1723_equities
8 ac_1723_Liquidities
AC_1723_Liquidities
Dsum_sc_1723_Liquidities
B3 ac_ur2z_Limis
B ssseccinses_1936
B8 acsenciasses 1088

Num Lii Hame

1 limit_AC_1723_Bonds

2 limit_AC_1723_Bonds_town

3 lim_AC_1723_Bonds_up

4 limit_AC_1723_Equities

5 lmi_AC_1723_FXOptions

6 limit_AC_1723_FXOptions_down

7 limit_AC_1723_FXOptions_up

limit_AC_1723_Liquidties

9 limit_AC_1723_Liquidties_down

10 limit_AC_1723 Liquidiies_up

11 limit_AC_1936_Bonds
limit_AC_1936 _Liquidties
limic_AC_1986_Akernativelnvestments
limit_AC_1986_Bonds
limit_AC_1986_Equities
limit_AC_1986_Liquidies
limit_AC_1986_Moneyharket

18 limit_AC_1986_RealEstaes

Satisfied LHS RHS Rem

B7.40%
42.48%

Berichtswesen

« Einbindung in Berichtswesen
* Regulatorische Berichte
* Individualisierte Berichte

r Additional Node
Type: DOUBLE RESULT

Value: 4B809996.68

Linit: ~ [limit_AC_1723_Bonds

Text: double result sun_AC 1723 FXOptions

sum(AC_1723 FxOptions, CLEAN VALUE):

AC_1723_Bonds

XS0442330295@38877@ 1723
XS0164067836@3508@ 1723
XS0442348404@3987@1723
XS0632833553@29621@1723
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Schematischer Workflow Compliance S

Zuweisung von Compliance-Regelsatzen

Definition von Compliance-Regelsatzen

* Audit Trail bei Regelanpassungen

* Historisierung der Regeln
und der Prufergebnisse

* 4-Augen-Prinzip bei der 1
Regeldefinition :
« Gultigkeitszeitraume fur Regeln 4
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EURORISK

Compliance Workflow Uberblick SYSTEMS LTD.
Definition Zuweisung Auswertung Bericht Auditing
* Flexible Definition von : -FIeX|bIe Zuwe|sung *Auswertungen - *Einbindung in -~ *Erfiillung samtlicher
Regelsatzen: . der Regelsatze zu : direktim System  flexibles Reporting :  Auditing-Anforderungen
— Regulatorische ~ Einzelportfolios und = *Jederzeit ad-hoc
— Allgemeine - Portfoliogruppen  © moglich
— Individuelle - *Bildung von - «Zeitgesteuert,
* Verletzungs- und . Regelsatzgruppen : automatisiert 5
Warngrenzen
* Formeleditor und | 4
Templates zur
Regeldefinition .

V
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Compliance Implementierungskonzept 2 B0

o Positionsfluss: Definition der Struktur des Positionsflusses

« Positionsfluss: Steuerung der Positionsflusses Uber Filterelementen

* Positionsfluss: Freie Strukturbildung des Positionsflusses

« Datenfluss: Laden von Daten und Berechnung von Aggregate

» Logik-Fluss: Definition und Berechnung von Regelsatzen:
Datenelemente
Arithmetische Formeln
Vergleichsoperatoren
Logisch Ausdriicke




Positionsfluss — Definition der Struktur <' B e

 Definition der Struktur des Positionsflusses

Topologische Strukturen (verlinkte Baumstrukturen, einschl. Asset Allokationen) von Positionslisten.

« Steuerung der Positionsflusses uber Filterelementen

Die Filterelemente filtern Eingangsmengen von Positionen Uber Zugriffe in der Datenbank und produzieren
Ausgangsmengen von Positionen.

Gefiltert wird nach Parameter und Ergebnisse auf Positionsebenen und aus den verlinkten Gattungsdaten und Issuer-
Daten.

Ergebnisse auf Sub-Portfolio-Ebenen konnen in den Filterelementen bertcksichtigt werden.

« Freie Strukturbildung des Positionsflusses

Die Positionsmengen konnen uber hintereinander geschalteten oder parallel geschalteten Filterelemente bearbeitet
werden.

Exklusivitat kann ein- oder ausgeschaltet werden.

Mengenoperationen auf den Positionslisten, wie Union und Intersection, konnen ausgefuhrt werden.




Struktur des Positionsflusses - Filterelemente EURORISK

Eingangsliste ussapuelete T Fiterelemente

. » Steuerung der Positionsflusses tber
/ TR Filterelemente
; * Filtern Eingangslisten von Positionen uber
; ; Zugriffe in der Datenbank und produzieren
; —> F1 — ? Ausgangslisten von Positionen
7
/ /

:>|:ﬁ erbeispiel: SQL-Anweisungq fu

» SQL-Anweisung fur die Ausgangsliste:
select Position_|d from Position, Instrument, Issuer
where ( Position_Id in [Eingangsliste] and
( (Currency = CHF and Duration < 3,5) or
Issuer.Country <> GB) )

Datenbank

2011 Compliance Checks. Workflow Concept. 12



Positionsfluss — freie Strukturbildung

EURORISK
SYSTEMS LTD.

Eingangsliste L1 Ausgangsliste snoperatione

Mengenoperation

g:> U.:>
]

/

/I
/

Eingangsliste L2

» Mengenoperationen auf den Positionslisten:

Vereinigung: L1 UL2
Schnitt: L1 L2
Minus: L1 - L2

B D D D > D

Position der Ausgangsliste =

Position der Eingangsliste L1
oder
Position der Eingangsliste L2

2011 Compliance Checks. Workflow Concept.
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Positionsfluss — freie Strukturbildung EURORISK

SYSTEMS LTD.

Liste 1 Liste 2 Liste 3
/ Filterelement 1 Filterelement 2
/ ' / '
/ / /4
j—— (_F1 § =—>( F2 )= /
AR ; /
i Filterelement 3
' /
4 ; * Hintereinander geschaltete Filter
N — F3 - ? « Parallel geschaltete Filter
/ exklusiv (nicht iiberlappend)

; : oder nicht exklusiv (Uberlappend)
exklusiv oder nicht -----.: E Liste 4 (z.B. in Liste 2 und in Liste 4)

\- 7

2011 Compliance Checks. Workflow Concept. 14



Struktur des Positionsflusses - Gesamtbild EURORISK
Portfolio e Positionsfilter - : Sub-Portfolio
: / : .
: f i .
rensserenssrend / , Positionslisten
| J J | J
Fl) > e l——QR2) > 51— () — =1
?C@ / / 5
I 0 I
VAN f :
@I ? ﬂ ?:ﬁ R ?
F) == == (W) =8 = (FB) =5 |
1 i | |

Datenbank (Portofolios, Positionen, Instrumente, Issuers, Nomenklaturen, Marktdaten und Zuordnungen)

» Topologische Strukturen von Positionslisten und Filterelementen

* Verlinkte Baumstrukturen zur Bestimmung von Portfoliolisten
« einschliellich Asset Allokationen und Sub-Portfolio-Hierarchien

2011 Compliance Checks. Workflow Concept.
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- ) 2\ EURO
Datenfluss — Definition der Regelsatze < SVSTEMS LTD.

e Laden von Daten aus der Datenbank

Parameter, Ergebnisse und Aggregate der gefilterten Positionsmengen werden aus der Datenbank geladen und flr die Bildung der
Regelsatze herangezogen.

« Definition und Berechnung von Aggregate

Auf den gefilterten Positionsmengen werden Aggregate definiert:

Neue Daten auf Positionsebene Uber Formeln, z.B. Positionswert * Wahrungskurs.
Aggregate auf der Positionsmengen Uber Funktionen: max, min, sum, average, efc.
Eine Formelsprache und ein Formeleditor werden fir die Definition verwendet.

« Definition und Berechnung von Regelsatzen

Die Regelsatze sind logische Ausdricke bestehend aus folgenden Komponenten:
o arithmetischen Formeln: z.B. (Clean Value + Accr. Interest) / Nominal Amount

o Vergleichsoperatoren: >, >=, <, <= = <> between, z.b. Volume < 20%

o logische Operatoren: and ,or, not

Definition und Berechnung von komplexen Regelsatzen wie z.B.:

Der Wert der 10 groBten Positionen < als der Wert der maximale Position*0,3.




Datenfluss — Laden von Daten und Aggregate £ EURORISK
Postionliste Feldliste 1 Datensatze 1 Aggregate Funktionen Neue Spalten
/ | 1 —> | —>( Al |—> g
/ | |
!
; |

Feldliste 2 Sum, Min,.., =r=seeeer

L2 | |—>

— *Neue Spalten auf Positionsebene
uber Formeln

: : » Aggregate auf Positionszeilen Uber
Laden von Daten Datensitze 2 Funktionen: max, min, sum, average,

i etc.

Datenbank (Portfolios, Positionen, Instrumente, Issuers, Nomenklaturen, Marktdaten und Zuordnungen)

—_——_ = = — — —
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Logikfluss — Definition von Regelsatzen 2 B

* Die Regelsatze = logische Ausdrucke bestehend
aus:

1. Daten der Positionsdatensatze:

Einzelne Positionsfelder —

Alle Positionsfelder einer Spalte —

Felder berechneter Spalten
Felder aggregierter Zeilen \

2. Arithmetische Formeln und Funk
In, exp, (), ...

3. Vergleichsoperatoren: >, >= <, <= = <>
between, ...

4. Logische Operatoren: and, or, not

* Die Regelsatze berechnen das logische Ergebnis
(Prafung erfolgreich oder nicht) und
Warnmeldungen

Datensatze 1 Regelsatz 1
——
2 == ——(( R >
| —
49 '
\_/ 2\
A :
Regelsatz 2
A\
; Y
~ e \R_Zj—>
| L
Datensatze 2 Berechnen Regelsatze

2011 Compliance Checks. Workflow Concept.
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EURORISK

Compliance - Beispiel Strukturbaum SYSTEMS LTD.
Modifv Compli Structure T Portfolio Positionslisten Aktueler
e : | Positionen nach Filter Marktwert
Modifying Compliance ; ______________ : : :
= f P . LLLILL
= L"JII1:|:|r1’||:lliar1t:e 001 ; : Laden
50 / Curr=CHF ;
=& currency / / 0
. S /\ / ! Summe >=10%
|- JSwms Frand = 10.00 % F1 —> ? —> ( L1 —> ‘J :
=) '-"JELI@O etween 40.00 % and 50.00 % ﬂ O
! '..--jsgecmr =EUR / Summe between
™
. LI Supranationale Organisationen = 20.00 % — b F2 = ? — ( L2 = ' 40%’50%
= Y us-Dollar|petween 40.00 % and 50.00 % ﬂ I l :
=R =USD Summe between
3 L = , 40%,50%
JSuPranatinnale Organisationen = 30.00% I \Ff/ / = (L = ] = 7 ’
= I'-.-'jlijcn.lntr'f,r E> i
- .
[l Switzerland|z 15.00 % Exklusiv i
'q a — l_l
I Germany = 15.00 Wahrung It Datenbank (Positionen, Parameter, ...)
"
LFrance = 15.00 % iy i ]
= '-'JUSH between 30.00 % and 40.00 % A4 ; = % Summe >=15%
L f [
I:I '.-jRatings F4 :> ; :> L4 :> d.............---:
h
_BBB- <= AA between 50.00 % and 100.00 % ﬂ Country=CH
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EURORISK
SYSTEMS LTD.

Limit System Implementation in Risk Engine

2011 Compliance Checks. Workflow Concept.
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Limit System s b

 Simple language for definition of sets, values and limits
* Syntactic support for automatic generation of language elements

* Inference by Drools — Java based rule engine (similar to CLIPS), that implements
RETE algorithm

 New positions could be added and removed and the system automatically changes
its logical inferences

* Allows development of an “Alert system” that always resides in the memory and
every new position leads to necessary local changes and logical inferences

2011 Compliance Checks. Workflow Concept.
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Set Definition ~ sE\glrlgnsun.

Assigned set:
set1 »  sef2

set set2 = set1;

Subset:

set1 —>» F ——>»| set2

!

set set?2 = subset(set1) ((assetCategory = 'Bonds') and (riskCurrency ='CHF’)) or ((assetCategory = 'Equities’) and (Country = 'Cl-ﬂ))));

set setd = min(set2, (value + 2.0), 0, 10); //first 10 minimal elements

set setb = max(set2, PV, 2, 15); /I 15 maximal elements starting from 3-th

2011 Compliance Checks. Workflow Concept. 22




Set Definition <, EURO

N/ SYSTEMS LTD.
Logical sets operations (conjunction, disjunction, negation):

et2

set1

set2 »  set3 setf

* setd

set3

positions

positions

set set3 = set1 or set2;

setd = set1 and set2 and set3;

setd —>  seth

ositions

setb = not (setd);




Value definition <. EURO

SYSTEMS LTD.

Definition of named variables for use in other expressions:

double_result <result_name> = <expression>;

The following aggregates could be used:
[ Size — number of positions in a set
(1 Avg — average value of an expression with position fields in a set
0 Sum - sum value of an expression with position fields in a set
[ Value - value of an expression with a position fields

Examples for named variables:

double_result set4Size = size(setd);

double_result result2 = result1 + 130.6;

double_result avgSet1Expr = avg(set1, result1 + 0.2 * volume);
double_result val7Set2 = value(set2, PV, 7);

double_result result3 = sum(set3, 1.0 + 0.2 * volume);
double_result result4 = result2;




Limit definition

s

=

EURO

SYSTEMS LTD.

Assigned limits

limit <limit_name> = <existing_limit_name>;

Expression limits using compare operators

limit <limit_name> = <expression_1> <op> <expression_2>; I single comparing
limit <limit_name> = forall(<set_name>, <expression_1> <op> <expression_2>);  // for all within set

Examples for limits and aggregates:

limit limit1 = result3 < 99.8;

limit limit2 = avg(set3, value) >= 30%;

limit limit3 = sum(set3, result5 + value) < sum(set2, value) * 10%;
limit limit4 = forall(set1, PV > 10.0%);

Logical limit operations (and, or, not):

limit <limit_name> = <limit_name_1> <op> <limit_name_2> ...;
limit <limit_name> = forall(<set_name>, (<expr_1> <op> <expr_2>) <op> (<expr_3> <op> <expr_4>) ...);

Examples:

limit [imit5 = limit1 or limit2; /[ ‘or’ of existing limits
limit limit6 = (avgSet1Expr > 10%) and (avgSet1Expr < 15%);  // ‘and’ of inline limits
limit limit7 = forall(set3, (PV < result5) and (PV > 30.0%)); I for all positions in set3




. L
Classifier 2 EURO s

Classifier definition

classifier <classifier_name> = classify(<set>, <column_name> , <column_content>, <limit>);

Determines wether or not the <column_content> must be written in the column named <column_name> for the <set> if
the <limit> is satisfied. The column name is string and the column content depends of the type of that column.

Example

classifier classifier1 = classify(set0, "PV", result.someValue + 15.0, limit1); // someValue is name of a double_result variable
classifier anyclassifier2=classify(set0, "country”, "DENMARK", limit2);

/l'if limit2 is satisfied the column “country”

classifier classifier2 = classify(set0, "date", to_date("10.01.2010", "dd.MM.yyyy"), limit3);

*

The column type can be double, string or date. In case of double type the column content can be expression (+, -, *, /) of
numbers and/or double_result names.




. L
Sections 2 EURO s

In order to structure the Compliance check language elements sections can be used. They do not
perform any calculations.

classifier <classifier_name> = classify(<set>, <column_name> , <column_content>, <limit>);

Determines wether or not the <column_content> must be written in the column named <column_name> for the <set> if
the <limit> is satisfied. The column name is string and the column content depends of the type of that column.

Example

classifier classifier1 = classify(set0, "PV", result.someValue + 15.0, limit1); // someValue is name of a double_result variable
classifier anyclassifier2=classify(set0, "country”, "DENMARK", limit2);

/l'if limit2 is satisfied the column “country”

classifier classifier2 = classify(set0, "date", to_date("10.01.2010", "dd.MM.yyyy"), limit3);

*

The column type can be double, string or date. In case of double type the column content can be expression (+, -, *, /) of
numbers and/or double_result names.




Dynamic set

£ EURO
N SYSTEMS LTD.

A dynamic set is defined by prefix and enumeration position fields:

set2

prefix2

Set

Prefix

By countries

By currencies

dynamicSet(set2, country, currency, 'prefix2'); // Dynamic set definition

A supposed subset name could be used in an ordinary aggregate:

set2

prefix2

double_result result1 = sum(prefix2_GER_EUR, volume);

/I Usage of the sub-set GER&EUR




< EURO

Limit on dynamic sets — aggregations on leaves X SYSTEMS LTD.
Set2
Prefix2
country = ‘all’
sum(PV * 0.2) currency = ‘EUR’
<=

>No —
No
Yes —

currency = ‘EUR’

sum(volume * 0.1)

country = ‘all’

Prefix3

Set3

limit limit9 = Forall( 'prefix2', 'prefix3', distinct_by(country="all', currency="EUR'), Sum('prefix3', volume * 0.1) >= Sum('prefix2', PV * 0.2) );

2011 Compliance Checks. Workflow Concept. 29




Limit on dynamic sets — aggregations on leaves £ EUROLEK

Set2
Prefix2

country = ‘AUT’
sum(volume * 0.1)
Yes —
>= Yes
Yes —
sum(PV * 0.2
country = ‘AUT’

Prefix3

Set3

limit limit10 = Forall ( 'prefix3’, 'prefix2’, distinct_by(country="AUSTRIA', currency = ‘all’), Sum('prefix2', volume *0.1) >= Sum('prefix3',PV*0.2) );




Limit on dynamic sets — aggregations on leaves

s

=

EURO

SYSTEMS LTD.

Set2
Prefix2

country = ‘all’

currency = ‘all’

Prefix4
Setd

Yes

currency = ‘all’

country = ‘all’

currency = ‘all’

country = ‘all’

)No_>

—>|

No

limit limit11 = Forall( 'prefix2', 'prefix3', 'prefix4’, distinct_by(country="all', currency="all’),

Sum('prefix2', volume * 0.1) >= Sum('prefix3', PV) + Sum('prefix4’, PV * 0.2 + 1.0) );




Limit on dynamic sets — aggregations on nodes 2 S
Set2
Prefix2
sum(PV * 0.2 _usD > C_EUR D C_USD >

Yes —
Yes —

>= Yes —
Yes — Yes
Yes —
Yes —

sum(PV * 0.2)

Set3

distinct_by is omitted

limit limit10 = Forall('prefix2, 'prefix3’, Sum?'prefixZ', volume * 0.1) >= Sum('prefix3’, PV * 0.2))




Limit on dynamic sets — aggregations on nodes 2 S

Set2

mspi-02 CERD Cuso > CERD

Every
> position

currency = ‘EUR’

Yes —

Every Yes

position

items{volume * 0.1) Q EUR @ m currency = ‘EUR’
@ « country = ‘all’

Prefix3

Set3

Yes —

limit limit9 =Forall( 'prefix2') 'prefix3’, distinct_by(country="all', currency="EUR"), Items('prefix3', volume * 0.1) > Items{('prefixZ' PV *0.2));
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A set created by dynamic sets O F

Set2
Prefix2

country = ‘all’

P S

—_———— —_——— —— - —

currency = ‘all’

S S w————— R

The positions of the unionin
all dynamic set nodes for
which the condition
sum(PV * 0.1)>=1000.0
is satisfied

set setd = dynamicUnion('prefix2’, distinct_by(country="all', currency="all'), Sum('prefix2', volume * 0.1) >= 1000.0);




A set created by dynamic sets £ EURORISK

Set2
Prefix2

Union of all

sumpy+02) C_EWR D (C_usp D (C_EWR D C_usp D'
i dynamic set
b /| nodes that

| satisfy the
sum(volume * 0.1) @ \ m /' condition

try = ‘all’
Prefix3 =l

Set3

currency = ‘EUR’

set set6 = dynamicUnion('prefix2', 'prefix3', distinct_by(country="all', currency="all’), Sum('prefix3', volume * 0.1) >= Sum('prefix2', PV * 0.2));




Number of sets in a dynamic set 2 R

dynamicSetSize(<prefix>, distinct_by(<propertiesList>);

Determines the number of sets of a dynamic set given by prefix. The sets are determined by the property list.

Examples for named variables:

double_result allCountriesAllCurrencies = dynamicSetSize('prefix2’, distinct_by(country="all', currency="all’));
double_result allCountriesEur = dynamicSetSize('prefix3', distinct_by(country="all', currency="EUR’));
double_result allCountries = dynamicSetSize('prefix0', distinct_by(country="all’));

double_result allCurrencies = dynamicSetSize('prefix0', distinct_by(currency="all’)); /I 2: EUR and USD

set2 set3 set0

prefix2 prefix3 prefix0




e g RISK
Subsets and limits definitions - example S
. . Portfolio Positionslisten nach Aktueller
Modify Compliance Structure Tree . - ; Positionen Filtter Marktwert
Modifying Compliance ; ______________ : : :
= I'-'Jcirjnpliance 001 Curr=CHF Laden
= :
Curr:nq — /\ ; § Summe >=10 %
LJ Swiss Frand = 10.00 % F1 :> ; :> L1 :> d
/A e

= “f EURO kew.reen 40.00 % and 50.00 %
= Sector

[

:]Supranatinnale Organisationen = 20.00 %

=y

=¥ us-Dollar|between 40.00 % and 50.00 %
= '-’}SEctur

1

HSupranatinnale Organisationen = 30.00 %
= L=-'jl:2|:n.|r1tr:.r

y
|| Switzerland|= 15.00 %

)

Exklusiv
Wahrung

.j Germany = 15.00
3 France = 15.00 %

l

“EUR b Summe

[ between

R E =)= gb 40%,50%

— N
- / >=
= L"JIUSH between 30.00 % and 40.00 % A4 ; N4 ; Summo;a 15
~ [r [:"> f [ 0
|ﬂ L—-—jRatmgs F4 :> ; :> L4 :> d .................
:] BBB- <= AA between 50.00 % and 100.00 % ﬂ Country=CH
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Subsets and limits definitions - example

W

=

EURO

SYSTEMS LTD.

/*************************************************************
* Subsets definitions

*************************************************************/

set F1 = subset(positions, currency = 'CHF');

set F2 = subset(positions, currency = 'EUR') and not (F1); Il Exclusive about F1

set F3 = subset(positions, currency = 'USD') and not (F1) and not (F2); Il Exclusive about F1 & F2

/************************************************************

*

Limits definitions

*************************************************************/

double_result positionValues = sum(positions, value); Il sum of all position values
limit L1 = sum(F1, value) > 10% * positionValues; Il Limit L1
double_result sumValueF2 = sum(F2, value); Il sum of position values in F2
limit L2 = (sumValueF2 > 40% * positionValues) and Il Limit L2

(sumValueF2 < 50% * positionValues);
double_result sumValueF3 = sum(F3, value); Il sum of position values in F3
limitL3= (sumValueF3 > 40% * positionValues) and Il Limit L3

(sumValueF3 < 50% * positionValues);

double_result sumValueF4 =
sum(subset(positions, country ='CH'), value) ; Il sum of position values in F4
limitL4=  sumValueF4 > (15% * positionValues); Il Limit L4




Base limit system implementation in Risk Engine s b

Show opened views [Z] Fortfolio |Instrument |Scenarios | Market Quotes Batch Users Help Settings | Logout

e — Portfolio selection

r Compliance Check |
Compli Check

Portfolio |In\-'est bank, actual L2 | Calculate

Evaluation Date [2309.2011 =

Date
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Base limit system implementation in Risk Engine

£ EURO
N SYSTEMS LTD.

_rl RISK ENGINE
r________

Show opened views [B

Fortfolio | Inswument| Scenarios | Market | Quotes Batch Users Help

Compliance Check

Settings | Logout

Expressions name |

rSearch
|In\rest Bank Compliance 02 © | Create . .
Compliance editor tab
_ comptanebl The Compli heck definiti
r Compliance Check e Omp Iance C ec e Inl |On
Name Iln\-'est Bank Compliance 02 | Save | | Delete ] b t d d d't d
o - - . . - — can pe entered and edite -
* SubPortfolios A
AR AR R 1 external editor can be used too
{section Subportfolios}
set SP_1723 = subset(positions, attributeString("Master portfolio") "1723")
set SP_1936 = subset(positions, attributeString("Master portfolio") "1936") ;
set SP_1986 = subset(positions, attributeString("Master portfolio") "1986") ;
set SP_2899 = subset(positions, attributeString("Master portfolio® "2899");
set SP_2902 = subset(positions, attributeString("Master portfolio") "2902")
set SP_3521 = subset(positions, attributeString("Master portfolio") "3521");
set SP_5266 = subset(positions. attributeString("Master portfolio") "S5266" ) ;
set SP_6143 = subset(positions, attributeString("Master portfolio") "6143") ;
set SP_678l = subset(positions, attributeString("Master portfolio") "6781")
set SP_6993 = subset(positions, attributeString("Master portfolio") "59g3" ) ;
set SP_7449 = subset(positions, attributeString("Master portfolio") "Fa49") ;
set SP_7806 = subset(positions, attributeString("Master portfolio") "7EOE") ;
set SP_7952 = subset(positions, attributeString("Master portfolio") "Fe52")
set SP_8177 = subset(positions, attributeString("Master portfolio") "g177")
set SP_8343 = subset(positions, attributeString("Master portfolio") "g8343")
set SP_8747 = subset(positions, attributeString("Master portfolio") "gTAT")
{/section Subportfolios};
SR ok ] ] ] ok Hok ok ok
* PF 1723
MK K Wk W W W ol [2LL Y]
{section AssetClasses_1723}
{section AC_1723FXOptions}
set AC_1723 FxOptions = subset(
SP_1723, attributeString("Titletype") = "FX Options");
double_result sum_AC_1723_FXOptions = sum(AC_1723 FXOptions, CLEAN VALUE);
{/section AC_1723FXOptions};
{section AC_1723 Bonds}
set AC_1723 Bonds = subset(SP_1723, attributeString("InstrumentGroup") = "Bonds");
double_result sum_AC_1723 Bonds = sum(AC_1723 Bonds, CLEAM_VALLUE):
{/section AC_1723_Bonds}:
{section AC_1723 EquitiesAndSimilar}
set AC 1723 Fguities = subset(SP_1723,
attributeString( "InstrumentGroup") = "Equities"
ar
attributeString( "InstrumentGroup") = "Funds"
)i
double result sum AC 1723 Eouities = sumlAC 1723 Eauities. CLEAN VALUE!: A

2011 Compliance Checks. Workflow Concept.
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Base limit system implementation in Risk Engine

£ EURO
N SYSTEMS LTD.

LI RISH ENGINE
Ii

e

Show opened views |E

Compliance Check

FPortfolio | Instrument | Scenarios | Market Quotes Batch Users Help

Settings | Logout

r Compliance Check |

Calculation

rC lii Check

P

Fortfolio

Evaluation Date [23.09.2011 =

|Invest bank, actual L | Calculate

¥

Save resufts

Limit results as a table

lis Tree

Nodes can be
opened and closed

= Eq root

E‘] Subportfalios
E‘] AssetClasses_1723

269 ac_1723Fx0ptions

18l ac_1722_Fxoptions

K

The structure of the
compliance system
is shown as a tree

Selected node

The definition of a tree element
from compliance description
is shown in the window

r Additional Nocde. r|¢lion
Type: SET

Positions count: 16

Text: subset(positions, attributeString("Master portfolio") = "1723")

Compared values
of the limit

The percentages show the
distance to the limit in %, i.e.
reserve before limit violation

Simple limits with limit value

Complex limits

Satisfied or unsatisfied limits

Limits
Limit Name Satisfied LHS RHS Remaining [j§
1 limit_AC_1723_Bonds Mo |
2 limit_AC_1723_Bonds_down o 2124 #5100 15.17%
3 limit_AC_1723_Bonds_up Yes 3100 3159%
4 limit_AC_1723_Equities o - 1000  100.00%
5 limit_AC_1723_FXOptions Yes - -
6 limit_AC_1723_FXOptions_down Yes 5119 5100  0.38%
7 limit_AC_1723_FXOptions_up Yes 5119 5200 1@7T%%
8 limit_AC_1723_Liquidities Yes - E/
9 limit_AC_1723_Liguidities_down Yes 2761 9.0 67.40%
10 limit_AC_1723_Liquidities_up i 2761 4800 4248%
11  limit_AC_1936_Bonds YN
12 limit_AC_1936_Liguiditizs Yes - - -
13 limit_AC_1986_Akernativelnvestments Mo - - -
14 limit_AC_1986_Bonds Mo \
15 limit_AC_1986_Equities Yes - - -
16 limit_AC_1986_Liquidities Yes -
17 limit_AC_1986_Moneyharket Yes -
18 limit_AC_1986 PealEstates IN
Lirnit: | limit_AC_1723_Bonds ;l | ‘
rSets
Hum Set Name Position Id :
1 ¥S0442330295@38877@1723 I
2 ¥S0164067836@3508@1723
3 XS0442348404@23987@1723
4 ¥S0632833653@29821@ 1723
1 AC_1723_Bonds

ELISLIATSARL A A AZSEN TS TA
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Base limit system implementation in Risk Engine

EURORISK
SYSTEMS LTD.

Show opened views =]

Compliance Check

L] imit_AC_1723_Eonds
2B ac 1723 EquitiesLimis

sum_AC_1723_EquitissPercentage

[D limit_AC_1723_Equities
B AC_1723_LiquiditiesLimits
E‘i AssetClasses_1936
E‘i AssetClasses_1986
B nss etllasses_2800

Portfolio |Instrument |Scenarios | Market Quotes Batch Users Help

r Additional Node Information

Type: SET
Text: subset|positions, attributeStringl"Master portfolio”)
Positions count: 16

= "1723")

Selecting an element from the
combo boxes opens the tree
node and shows additional
information for the element

Settings | Logout

-0 x

12 limit_AC_1936_Liguidities Yes [
13 limit_AC_1986_Akernativelnvestments Mo
14 limit_AC_1986_Bonds Mo
15 limit_AC_1986_Equities Yes
16 limit_AC_1986_Liguidities Yes
17 limit_AC_1986_Moneyharket Yes
18  limit_AC_1986_FealEstates o
| limit_AC_1723_Bonds |
/[ Sets
-~ agn .
Hum Set Name Position Id The p05|t|0ns belonglng
1 XS0442330295@38877@ 1723
2 XSI6H067E3@3506E1723 to the asset classes of the
3 X5044234B404@3987@1723 .
4 XS0632833553@29821@17, SUb'portf0||OS are shown
1 AC_1723_Bonds
5 USMO300LAAdE@321T7@ 1723 .
6 XS503610418308@39245@1723 In the second table
7 US45112FAB22@309246@ 1723
8 X¥50494132540@39252@ 1723
1 999260000@39688@ 1723
2 999265000@40970@ 1723
2 AC_1723_FXOptions
3 9989267000@40972@ 1723
4 999268000@40973@ 1723
1 BO05-AUDE40469E1723
2 B005-USD@3b620@ 1723
3 AC_1723_Liquidities
3 B005-EUR@3BE844@ 1723
4 B005-HKD@38845@1723
\ 1 XS0772024120@40584@1936
\ e AemE Do 2 USMB933FAB33@28320@ 1936 w
Set: | AC_1723_Bonds |

2011 Compliance Checks. Workflow Concept.
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Base limit system implementation in Risk Engine

EURORISK
SYSTEMS LTD.

Show opened views E FPortfolio | Instrument | Scenarios Market Quotes | Batch Users | Help

Compliance Check

Settings | Logout

r Compliance Check | [
r Compli Check
Portfolio |In\-'est bank, actual L2 | Calculate | | Save results
Evaluation Dare [23.09 2011 =
rResults Tree Limits
Satisfied
=
@at 1 limit_AC_1723_Bonds Mo = = =
.
B@S”b”m"“ 2 limit_AC_1723_Bonds_down Mo 2121 2500 15.17%
BE“C'?‘““—”B 3 limit_AC_1723_Bonds_up Yes 2121 3100 3159%
AC_1723FXOptions S I t d d f . . .
4 limit_AC_1723_Fquities o - 1000 100.00%
28 ac_1723_rroptions e ec e no e o 5 limit_AC_1723_FXOpti i
im ions es - - -
=28 sp_1723 T
S type DOUble reSUIt 6 limit_AC_1723_FXOptions_down Yes 5119 5100  0.38%
positions
7 limit_AC_1723_FXOptions_up Yes 5119 5200  157%
sum_AC_1723 FXOptions
= BAC 1733 Bond 8 limit_AC_1723_liquidities Yes - - -
_1723_Bonds
AC_1?23_Bonds 9 limit_AC_1723_liquidities_down Yes 27EB1 9.00 67 40%
10 limit_AC_1723_Liquidities_up Yes 2761 4800 42.48%
sum_AC_1723_Bonds
E‘E‘]Ac_1?23_EquitiesAndSimnar L [Tl LSRR EIE S ) ) )
Ac_:l.?23_Equities 12 limit_AC_1936_Liguidities Yes - - -
sum_AC_:L?ZB_Equities 13 limit_AC_1986_Akernativelnvestments o - - -
2B ac 1723 Liquidities e to - - -
28 ac_1723_Liquidities Th t t Xt nd \'} I f th itie:s Yes - - -
@.um_ac_1723_Liquidities e ype’ e a a ue o e iclities Yes - - -
ez time selected node are shown as [~ s
E‘] AssetClasses_1936 Estates lo - - -
ugn . .
5B ercions soee additional information
- Additional Node Information / S =
Type: DOUBLE RESULT ||
Text: double_result sum_AC_1723 FXOptions = sumlAC_1723 FXOptions., CLEAN_VALUE); Sets
Value: 480999668
Hum Set Name Position Id
1 XS0442330295@38877@1723
2 ¥S0164067836@3508@1723
3 XS5044234B404@3987@1723
4 X¥S0632833553@29821@1723
1 AC_1723_Bonds v
£ LISLIATARL A A ABAIR1T TS TAS
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Base limit system implementation in Risk Engine s b

Show opened views [ Fortfolio |Instrument |Scenarios | Market Quotes Batch Users Help Settings |Logout

Compliance Check

r Compliance Check | [
r Compli Check
Portfolio |In\-'est bank, actual L2 | Calculate | | Save results
Evaluation Dare [23.09 2011 =
rResults Tree Limits
Ei N Satisfied LHS RHS B
=
a‘ 1 limit_AC_1723_Bonds Mo = = =
.
& @S”b”m"“ 2 limit_AC_1723_Bonds_down Mo 2121 2500 15.17%
& ’E]e‘c'a““—nm 3 limit_AC_1723_Bonds_up Yes 2121 3100 3159%
AC_1723FXOptions . .
- ] 4 limit_AC_1723_Fquities o - 1000 100.00%
B ac_ 1722 ripys Selected node of type Set S
S pren 5 limit_AC_1723_FXOptions Yes - - -
SP_172; i
‘ 6  limit_AC_1723_FXOptions_down Yes 5119 5100  0.36%
positions
7 limit_AC_1723_FXOptions_up Yes 5119 5200  157%
sum_AC_l?ZB_FXOptions
= BAC 1733 Bond 8 limit_AC_1723_liquidities Yes - - -
_1723_Bonds
Ac 1723 Bonds 9 limit_AC_1723_liquidities_down Yes 27EB1 9.00 67 40%
10 limit_AC_1723_Liquidiies_up Yes 3761 4800  4248%
sum_AC_1723_Bonds
=6 AC_1723_EquitiesAnd Similar L [Tl LSRR EIE S ) ) )
Ac_:l.?23_Equities 12 limit_AC_1936_Liguidities Yes - - -
sum_AC_1723_Equities 13 limit_AC_1986_Akernativelnvestments o - - -
= E‘]AC_l?EB_Liquidities 14 limit_AC_1986_Bonds Il - - -
AC_1723_Liquidities 15 limit_AC_1986_Equities Yes = - -
sum_AC_1723_Liquidities 16 limit_AC_1986_Liguidities Yes - - -
BAC_HB_UWE 17 limit_AC_1986_MoneyMarket Yes = = =
B AssetClasses_1936 18  limit_AC_1986_FealEstates Mo - - - s
E‘i AssetClasses 1986 -
r Additonal Hode Information Limit: I limit_AC_1723_Bonds L'
Type: SET
Text: subset(positions, attributeString("Master portfolio") = "1723") ~Sets
Positions count: 16 - .
Hum Set Name Position Id
1 XS0442330295@38877@1723
2 ¥S0164067836@3508@1723
3 XS5044234B404@3987@1723
4 X¥S0632833553@29821@1723
1 AC_1723_Bonds v
E 1 ISLIATARL A A A8AN17T AT
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EURORISK
SYSTEMS LTD.

Base limit system implementation in Risk Engine

Show opened views [ Fortfolio |Instrument |Scenarios | Market Quotes Batch Users Help Settings |Logout

Compliance Check

rResults Tree [
=B ac 1723 Liquidities - Salioher
= AC 1723_Liquidities 1 limit_AC_1723_Bonds o = = =
= SP 1723 2 limit_AC_1723_Bonds_down o 2121 25.00 15.17 %
positians 3 limit_AC_1723_Bonds_up Yes 2121 3100 3159%
Sum AC_1723_Liquidities 4 limit_AC_1723_Equities o - 1000 100.00%
= BAC_l?EB_Limirs 5 limit_AC_1723_FXOptions Yes o o o
10— 6  limit_AC_1723_FXOptions_down Yes 5119 5100 0.36%
Eﬁc_l?EB_FXOptionsLimils 7 limit_AC_1723_FXOptions_up Yes 5119 52.00 157%
=] @ AL_1723_BondsLimits 8 limit_AC_1723_Liguidities Yes - - -
sum_AC_1?23_BondsPercentage 9 limit_AC_1723_Liquidities_down Yes 2761 9.00 67 40%
[D limit_AC_1723_Bonds_down 10 limit_AC_1723_Liguidities_up Yes 2761 4800 4248%
[D limit_AC_1723_Bonds_up 11  limit_AC_1936_Bonds Yes o o o
[D limit_AC_1723_Bonds 12 limit_AC_1936_Liquidities Yes - - -
& B AC_L1723_EquitiesLimits 13 limit_AC_1986_Ahernativelnvestments o - - -
sum_AC_1722_EnquitiesPercentage 14 limit_AC_1986_Bondls Mo - - -
[D limit_AC_1723_Equities 15  limit_AC_1986_Equities Yes - - -
M L
[E2] B AC_1723_LiquiditiesLimits 16 limit_AC_1986_Liquidities Yes . . .
[+
8 B assetciasses_1035 17 limit_AC_1986_MoneyMarket Yes - - -
€8 sosercinsses 1086 18 limit_AC_1986_FealEstates Mo - - -
E‘i AssetClasses_2800 v
rAdditonal Hode Information Limit: imit_AC_1723_Bonds l'
Type: LIMIT_CONDITIOM
Text: limit limit_AC_1723 Bonds_up = sum_AC 1723 BondsPercentage = 31; [Sets
Satisfied: true -
LHS: 21.21 Set Name Position Id
RHS: 31.00 Li m it nodes can be 1 XS0442330295@38877 @1723
Remaining: 31.5%%
/ . N . 2 XS50164067836@3508@ 1723
Edit limit node % d ire Ct|y ed |ted in the GUI & SRR SRR S
o . 4 XS0632B33853@29821@1723
Limit LHS: Isum_AC_l?23_BondsPercemage T Ac_1723 Bonds
condition: [= =] 5 USMOZ00LAA4G@3ZITT@ 1723
o 5 ¥50361041808@30245@1723
Limit RHS: |31
7 US4B112FAB22@309246@ 1723
Change 8 XS0494132540@39252@1723
1 993260000@39688@ 1723
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< EURO

Alert system /" SYSTEMS LTD.
Logical
dependencies A
Rule based engine
Working memory

=== === o=

ﬁ.‘ $ a@aaa@a@a

ﬁ.‘ J', Affected items x ' Local expansion

Database Interpreter
Position change, ﬁ Limit expressions
Trading, ...

iL <& <& || [Register in DB

set set3 = subset(..., ...);
limit limit2 = avg(set3 ..) >= 30%}

Java application

46
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Alert system s b

. Loading of positions from the database
. Interpretation of the limit expressions from the application

. Building of a tree of logically dependent items in the working memory according to
the expressions

. The tree structure is residing in the working memory in an awaiting regime

. When any change occurs (position field change, trading, etc.) the change is
registered in the database

. Changing item causes local expansion in the built tree, the other tree nodes stay
unchanged

. If a limit is violated (or became near to the violation) as a result of the change an
alert is output
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Grammar of the Compliance Check System O F

<expression> ::= <a_set> | <a_limit> | <a_result> | <a_dynamic_set> |
<a_classifier> | <a_section>

<a_set> ::='set' <name> '=' <set> ;'

<a_limit> ::="limit' <name> '=' <limit> "}’

<a_result> ::= 'double_result' <name> '=' <doubleResultExpr> ;'

<a_dynamic_set> ::= dynamicSet' '(' <set>',' <stringPositionProperty> (',

<stringPositionProperty>)*',' <prefix>"')'’;

<a_classifier> ::= 'classifier' <name> '=' 'classify’ '(' <set>',’ <columnName> "'/
<columnContent>"',' <limit>')"'";’
<columnName> ::= <string>
<columnContent> ::= <stringPositionValue> | <doublePositionValueExpr> | <datePositionValue>
<a_section> ::= <start_section> <expression> <end_section>
<start_section> ::= '{' 'section' <name> '}’
Ce

<end_section> ::='{' '/section' <name> '}' ';
<set> ::= <setExpr> ((‘and' | 'or') setExpr)*




Grammar of the Compliance Check System O F

<setExpr> ::=
<name>
(‘not’)? (' <set>"')'
'subset’ '(' <set>"',' <positionFilter> ")’
'max’' ‘(' <set>',' <doublePositionValueExpr>"',' <start>',' <size> ')’
'min' '(' <set>',' <doublePositionValueExpr>"',' <start>',' <size> ')’
‘dynamicUnion ‘(' <string> (',' <string>)* (',' 'distinct_by' ‘(' <propertiesList>"')')?
',' <doubleDynamicResultExpr> <doubleLimitOp>
<doubleDynamicResultExpr>')’
<doubleLimitOp> ::=">"| >="| <" | '<="| '=' | '<>'
<start> ::= <uint>
<size> ::= <uint>
<positionFilter> ::= <positionFilterExpr> ((‘and' | 'or') <positionFilterExpr>)*
<positionFilterExpr> ::= ('not')? (' <positionFilter>')" | <stringPositionFilter> |
<doublePositionFilter> | <datePositionFilter>
<stringPositionFilter> ::= <stringPositionValue> ('=' | '<>' | (('not')? 'like')) <stringPositionValue>




Grammar of the Compliance Check System O F
<stringPositionFilter> ::= <stringPositionValue> ('=' | '<>' | (('not')? 'like')) <stringPositionValue>

<stringPositionValue> ::= <string> | <stringPositionProperty> | 'attributeString’
'(' <stringPositionAttribute> ')’
<stringPositionProperty> ::= <string _type_position_property>
<stringPositionAttribute> ::= <string _type_position_attribute>
<doublePositionFilter> ::= <doublePositionValueExpr> <doubleLimitOp>
<doublePositionValueExpr>
<doublePositionValueExpr> ::= <doublePositionValueExprL2> (('+' | '-’)
<doublePositionValueExprL2>)*
<doublePositionValueExprL2> ::= <doublePositionValueExprL3> (("*' | '/’)
<doublePositionValueExprL3>)*
<doublePositionValueExprL3> ::= ('+' | '-')? (('(' <doublePositionValueExpr>"')') |
<doublePositionValueExprL4>)
<doublePositionValueExprL4> ::= <number> | 'result. <name> | <doublePositionProperty> |
'attributeDouble’ (' <doublePositionAttribute> ')’




Grammar of the Compliance Check System O F

<doublePositionProperty> ::= <double type position _property>

<doublePositionAttribute> ::= <double_type position _attribute>

<datePositionFilter> ::= <datePositionValue> <doubleLimitOp> <datePositionValue>
<datePositionValue> ::= <date>|<datePositionProperty> | 'attributeDate' ‘(' <datePositionAttribute>')'
<datePositionProperty> ::= <date type position_property>

<datePositionAttribute> ::= <date_type_ position_attribute>

<doubleResultExpr> ::= <doubleResultExprL2> (('+' | '-') <doubleResultExprL2>)*
<doubleResultExprL2> ::= <doubleResultExprL3> (('*' | '/') <doubleResultExprL3>)*
<doubleResultExprL3> ::= ('+' | '-')? (('(' <doubleResultExpr>')') | <doubleResultExprL4> )
<doubleResultExprL4> ::=

number

name

‘avg' '('<set>',' <doublePositionValueExpr> ')’

'sum' '('<set>',' <doublePositionValueExpr> ')’

'value' '('<set>',' <doublePositionValueExpr>',' <uint> ')’

'size' '(' <set>')'

'dynamicSetSize' (' <prefix>',' 'distinct_by' '(' <propertiesList> ')'<prefix> ::= <string>




Grammar of the Compliance Check System O F

<limit> ::= <limitExpr> (('and' | 'or') <limitExpr>)*
<limitExpr> ::= ('not')? (' <limit>')" | <doubleLimit> | 'forall' ‘(' <set>"',' <positionFilter>"')’ |
<dynamicSetLimit> | <name>
<doubleLimit> ::= <doubleResultExpr> <doubleLimitOp> <doubleResultExpr>
<dynamicSetLimit> ::= 'Forall' ‘(' <string> (',' <string>)*(',' 'distinct_by' ‘(' <propertiesList>')')?
',' <doubleDynamicResultExpr> <doubleLimitOp>
<doubleDynamicResultExpr> ')’
<propertiesList> ::= <stringPositionProperty> '=' (<string> | 'all’) (', <stringPositionProperty> ‘=
(<string>|'all'))*
<datePositionProperty> ::= <date_type position_property>
<datePositionAttribute> ::= <date_type position_attribute>
<doubleResultExpr> ::= <doubleResultExprL2> (('+' | '-') <doubleResultExprL2>)*
<doubleResultExprL2> ::= <doubleResultExprL3> (('*' | '/') <doubleResultExprL3>)*
<doubleResultExprL3> ::= ('+' | '-')? ((*(' <doubleResultExpr>"')') | <doubleResultExprL4> )




Grammar of the Compliance Check System O F

<doubleResultExprL4> ::=

number

name

‘avg' '('<set>',' <doublePositionValueExpr> ')’

'sum' '('<set>',' <doublePositionValueExpr> ')’

'value' '('<set>',' <doublePositionValueExpr>',' <uint> ')’

'size' '(' <set>")'

‘dynamicSetSize' (' <prefix>',’ 'distinct_by' ‘(' <propertiesList> ')’

<prefix> ::= <string>

<limit> ::= <limitExpr> (('and’ | 'or') <limitExpr>)*

<limitExpr> ::= ('not')? (' <limit>')' | <doubleLimit> | 'forall' '(* <set> ', <positionFilter>"')’ |
<dynamicSetLimit> | <name>

<doubleLimit> ::= <doubleResultExpr> <doubleLimitOp> <doubleResultExpr>

<dynamicSetLimit> ::= 'Forall' '(' <string> (',' <string>)* (',' 'distinct_by' '(' <propertiesList>')')?
',' <doubleDynamicResultExpr> <doubleLimitOp> <doubleDynamicResultExpr> ')’

<propertiesList> ::=

<stringPositionProperty> '=' (<string> | 'all') (',' <stringPositionProperty> '=' (<string>|'all'))*




< EURO

Grammar of the Compliance Check System <7 SYSTEMS LTD.

<doubleDynamicResultExpr> ::=
<doubleDynamicResultExprL2> (('+'

<doubleDynamicResultExprL2> ::=
<doubleDynamicResultExprL3> (('*'

<doubleDynamicResultExprL3> ::=

'-') <doubleDynamicResultExprL2>)*

'/') <doubleDynamicResultExprL3>)*

('+' | -)? (('(' <doubleDynamicResultExpr>')') | <doubleDynamicResultExprL4>)

<doubleDynamicResultExprL4> ::=
<number>
<name>

<doublePositionValueExpr> ',' <uint> )’
'size' '(' <set> )’

'Size' '(' <prefix> ')’

‘avg' '(' <set>',' <doublePositionValueExpr> ')’
'sum’' '(' <set>',' <doublePositionValueExpr>"')' | 'value' ‘(' <set> "'}’

'Sum' (' <prefix>',' <doublePositionValueExpr> ')’
'‘Avg' ‘(' <prefix>',' <doublePositionValueExpr> ')’

'Items' (' <prefix>',' <doublePositionValueExpr> ')’
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<prefix> ::= <string>

<name> ::= <letter> (<digit> | <letter>)*

<number> ::= (<udouble> (<numberType>)?) | <uint>

<numberType> ::= 'Mio' | '%' | 'bp'

<uint>:='0"| (('1'..'9') <digit>*)

<udouble> ::= <uint>".' (<digit>+ | (<digit>+ (‘e' | 'E') ("+' | '-') <digit>))
<digit> ::='0'..'9'

<letter>::=('a'..'z") | ('A".."2") | (")

<date> ::='to_date' (' <dateString>"',' <dateFormat>"')' | <function>
<dateString> ::= <string>

<dateFormat> ::= <string>

<string> t:= """ (("\\\\' | "\\"') [ ~("\\" | ™) )* ™

<function> ::= 'function' '(' <string> (',' <argumentsList>)? ')’
<argumentsList> ::= (<string> | <function>) (',’ (<string> | <function>))*




Grammar of the Compliance Check System

s

=

EURO

SYSTEMS LTD.

Functions:
add_year — adds specified number of years to a given date
Format:
function("add_year", <date>, <years_to _be added>)
<date> ::= <string> | <function>
<years_to_be_added> ::= <string>
Examples:
function("add_year", "10.01.2009", "1"))
function("add_year", function("eval_date"), "1"))
The date is in the format "dd.MM.yyyy"
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add_month — adds specified number of months to a given date

Format:
function("add_month", <date>, <months_to be_ added>)
date>::=<string> | <function>
<months_to_be added> ::= <string>

Examples:
function("add_month", "10.01.2009", "1"))
function("add_month", function("eval_date"), "1"))

The date is in the format "dd.MM.yyyy"

eval_date — returns the date for which the limits check is performed
Format:
function("eval_date")




