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1. OTC Margin Overview

After all the market data and shifting scenarios have been imported by the various market data scheduled tasks, you
can compute initial margins using the Margin Engine.

Cahypso Trades and Positions Margin Risk Input
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Intraday incremental margin calculation, limit/headroom check, and clearing novation (INCREMENTAL MARGIN
section below)

« In preparation for the clearing novation limit check and incremental margin calculation, at the start of the day, PL
Vectors are loaded in memory for all portfolios in the selected hierarchy

« SEF or MW proxy messages are injected in Calypso via the “Message Injector”, and validated

« Messages are paired in the “Trade Pairing” Engine

» Messages are translated into trade objects by the “Feed Translator”

« The PL Vectors for each new trade are calculated by the “Trade VAR” engine

« The incremental Margin Exposure for each new trade is calculated by the “Headroom Check” engine

« The updated Margin Exposure (including the incremental margin calculated in step f) is compared against the
Initial Margin and Headroom limits. If the limits are breached, trades are rejected; if not trades are accepted for
clearing. This process is handled by the “Headroom Check” engine.

« Accepted trades are booked between the CCP and each Clearing Member. Trades attributes are created to track
information related to the clearing channel, and the clearing limit check.

« In parallel, data related to margin calculation and limit check are persisted in the database by the “Data Persistor”.
An example of the persisted data is provided below.
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Il’ Nasdaq

End of day Margin Calculation (FULL RUN section below)

As part of the end of day process, the margin calculation is performed by running HistSim Analysis, using a DataGrid
and a Calculation Grid.

The margin calculation process is decomposed into 4 steps:

Using the Data Grid, hydrate the market data and historical scenarios for the selected hierarchy of portfolios.

Using the Calculation Grid, calculate the PL Vectors and Initial Margin
Save the results in the database

The results will be loaded in memory for intraday incremental margin calculation, at the start of the day, and each
time a market data catch up is required.

Results are also available in a csv files, and can be saved as PL Marks (using the Scheduled task MARGIN_OTC_
VM_CALCULATOR)

| Calculates new margin
N including new trades, + limit
c check
R
: ) CusoNe
M Feed
E
N Incoming
T Feed/New Headroom
A Check
Trades
L
M
A Convert msg into trade
R or process trade - .
G Rey MW messages Liquidity Risk
I'Id Process existing trades
Calculate PLV, Sensitivity and
Hedge Swaps for new trades
F
u
L
L
R
u
N — .
Sensitivity Portfolio
and Greeks

Sample market data setup for margin estimation is described below.

The general process for accepting or rejecting incoming messages is the following:

The process allows users to check whether they have enough limits to accept a trade request for clearing.

The process is an intraday process, which calculates and stores PL Vectors in memory, for a fast estimate of the
corresponding Initial Margin, and Limit Check. It is based on an incremental update of the initial margin.
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« The limits consider the Initial Margin Exposure, the collateral and the limits defined at the CCP Margin Account
and/or the client level.

« The end-to-end process is the following:

— Aspart of the End of Day process the current Initial Margin exposure is calculated for each portfolio. At the
start of the day, those exposures are loaded in memory (in the form of PL Vectors).

— Messages are received from the CCPs: Request for Consent, Cleared, Rejected, Terminated, Compressed.
Those messages are converted into transient trades when possible, and sent to the limit layer for
processing.

— The processis organized around 3 steps: P&L Vector calculation for new trade (in Trade VAR), incremental
IM estimation and limit check.

— Once the limit check is complete, the results are sent to the Persistor, which will save the trades to the
database. Trades are saved in a LIMIT_APPROVED or LIMIT_REJECTED trade status.

- If the messages don'tinclude enough information for the limit check, the messages will be sent to the
Persistor to be mapped to existing trades, and resent to the limit check. This is done via the Update
Manager.

« The trade workflow can be configured to either reject the trades automatically, send them back for a new limit
check, or manual approval.

If the collateral positions are modified intraday, a set of processes allow updating the limit check accordingly.
If new limits are imported intraday, the limit check will take the updated limits into account intraday.

The limit check does not process messages in a sequential order.

FCM and CCP Architecture Overview
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Margin Engine — Flow - FCM

LCH Feed calypso.queus translator

Feed Translator
CME Feed

calypse.queue.outgoing

Outgoing Feed

Data Persistor Margin Engine

Legend
- Risk Messaging Server
- MErgin Engine OTC

Margin Engine — Flow - CCP

!i
Save Trags

PSEventTrade Handler

PsEvent Trade published

Trade Szve, P5Event Trade Generated

" Calypso Data

Server

Margin Engine

Legend
- Risk Messaging Server
- Wazrgin Engine OTC
i UploadManager |Engineserver)
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Margin Engine — Trades flow

calypso.gueus tradesTovalue
calypse.queue.hrc

calypso.queue.lig.risk

Liquidity Risk Calculator calypso.queus tradevaR results

Failure
Mode ?

calypso.queue.mux_hro calypso.gueus tradevaR

Multipl —
Multiplexer — Split ultiplexer — Agg

Trade VaR
calypso.gueus checker.hro

calypso_quave.mux.hro

HeadroomLimit Check

‘Whatif Headroom Check TEin_Engine parsistor

Margin Engine Persistor

calypso.gueus_persistor

Data Persistor

Legand
- Risk Massaging Server
- Mzrgin Engine OTC

Margin Engine — What If flow

calypso.queus tradesTovalue
calypse.queue.hro

calypso.queue.lig.risk

Liquidity Risk Calculator calypso.queue tradevar results
Failure

Mode ¥ calypso.quene.muw.hro calypso.quevs tradeviaR

Multiplexer —
Multiplexer — Split Trade VaR ‘ ~—

calypso.queue.checker hro.whatif

What If

- - - Margin Engine Persistor
calypso.gueus.margin.engine.persistor

calypso.gueus_persistor
Data Persistor

Legend
- [Risk Massaging Server
- Mzrgin Enging OTC
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Margin Engine — Update Flow (Limits and Collateral)

calypso.queue.checker.hrc

HeadroomLimit Check
calypso.queus. margin.engine. persistar
4

Margin Engine Persistor

calypso.queue. persistor

Data Persistor

S

Server

Legend
[ wisk Messaging server
] mzrgin Engine oTC
= Margin Controller (Engineserver]
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2. OTC Margin Installation

The Margin calculators are installed as part of the Calypso Installer when you select the “Clearing Member” and the
“Margin Engine” modules.

In addition to core Calypso, you need the following modules:
o Clearing Member
e Collateral
« Data Uploader
» Enterprise Risk

e Margin Engine

A Setup - Calypso 17.23.11.3 — O

Select Components

Which components should be installed?

Select the components you want to install; dear the components you do not want to install. Click Next when you are ready to continue.

e * Base Installation (software required for all installations, indudes MNavigator) £
= [41 7 solutions (pre-packaged options for instaling standard configurations) 3]

- [4] o Back Office (Additional interfaces and optional modules)
O * Cash FX Trading

* Clearing Member

* Collateral Management

* Enterprise Risk

* Enterprise Limit Compliance

o Front Office (Additional interfaces and optional modules)

s I

Please refer to the Calypso Installation Guide and Calypso Clearing Member Setup Guide for installation details.

Margin Calculators

In the "Common Third-Party Libraries & Extension" window, add the Margin Calculator JARs to the “Libraries (Jar
files)” section.

Please contact Calypso Product Support for obtaining the margin calculators. They will be delivered via the customer
portal.

Name Date modified Type Size

| £ calypso-margin-calculator-typed-15.11.1jar 12-05-2023 00:23 Executable Jar File 20 KI
| £ calypso-margin-calculator-typee-15.11.2,jar 04-09-2023 00:41 Executable Jar File 9Kl
| £/ calypso-margin-calculator-typef-15.11.2,jar 04-09-2023 00:41 Executable Jar File 12Kl
| £ calypso-margin-calculator-typeh-15.11.2,jar 04-09-2023 00:41 Executable Jar File 12 Kl
| £:| calypso-margin-calculator-typeia-15.11.1.jar 23-05-2023 00:52 Executable Jar File 26 KI
| £/ calypso-margin-calculator-typej-15.11.2.ar 04-09-2023 00:41 Executable Jar File 58 KI

Database Upgrade
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When you run Execute SQL as part of your installation, the data files will be already loaded.
For first-time installation, check “First Time Being Installed”.

In case of upgrade, please enter value of 1.0.0 for previous version.

Calypss Execute SQL - oo )
Emter instalied version

madgireergine
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3. OTC Margin CCP Setup

3.1 Trade Workflow

There are multiple use cases:
« Messages are received via the Incoming Feed/Feed translator
« New trade pairs (*) are submitted to the Margin Engine for limit and headroom check
« Existing trades are resubmitted to the Margin Engine for re-processing or post-novation event

(*) the trade pairing is not supported out of the box and needs to be customized.

3.1.1 CCP Trade Workflow

This workflow will be triggered based on the trade keyword BusinessFlow = CCP.

Sample workflow available on the Documentation Portal: “ccp_wf.wf”.

3.1.2 New Trades Submitted to Margin Engine
Trades can go through various trade transitions.
Trades will only be sent to the Margin Engine for specific transitions, ie specific Origin Status and specific Actions.

The following is the out of the box solution- a configurable version will be available in the August MR.

Orig status Action Action Definition Resulting Status
Out of the Box

PENDING SUBMIT No action user choice
WAIT_MARGIN ACCEPT Add trade user choice
WAIT_MARGIN REJECT Remove Trade user choice

3.1.3 Existing Trades Resubmitted to the Margin Engine

For existing trades, here are the supported actions:

Orig status Action Action Definition Resulting Status
Out of the Box

TO_BE_TERMINATED  TERMINATE Remove Trade user choice
TO_BE_TRANSFERED TRANSFER Remove Trade user choice

For any other action, trades will not be updated, and the margin results will not be saved. A task will be created in the
task station.
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NOTE: For bulk actions, i.e. trade compression, portfolio transfer, backloading, the process is different. See
“Headroom Check: Post-trade Novation Events” for details.

3.1.4 Messages Received via the Incoming Feed/Feed Translator

The Feed translator creates a trade in memory. It is processed by the Margin Engine. After the margin calculation and
limit check process, a trade is created with a NONE/NEW transition. The trade will be assigned 3 keywords:

» HRCStatus - Accepted/Rejected/AutoRejected
« HRCRejectReason
« IM_PORTFOLIO_NAME

Sample Workflow

You can import the trade workflow from:

<calypso home>/client/resources/workflow/TRADE WORKFLOW HRC.wf

Step 1 - Edit “TRADE WORKFLOW HRC.w£”, and set the processing org to your processing org. It is set to CALYPUS by
default.

[= TRADE_wORKFLOW _HRC.wf E
1 PE3EwventTrade;CLEARED: COMPRESS: PENDING HEC TERM:true:false;false;ALL:ALL;;CALYVPUS:false
2 PAEventTrade; CLEARED; DECLEAR: PENDING HRC TERM;true:false;false;ALL;ALL;;CALYPUS:falze;
3 PEEventTrade; CLEARED; TRANSFER; PENDING HRC TERM;true;false;false;ALL;ALL;;CALYPUS:falzse

Step2 - Import the trade workflow (PSEventTrade) for your processing org, ALL subtypes, ALL product types.

Orig Status Action Resulting Status | Use STP| Rules | Filter

CLEARED COMPRESS PENDING_HRC_TERMINATE | false blank | blank

CLEARED DECLEAR PENDING_HRC_TERMINATE | false blank | blank

CLEARED TRANSFER PENDING_HRC_TERMINATE | false blank | blank
LIMIT_APPROVED CLEAR CLEARED true blank | CCP_Cleared
LIMIT_APPROVED REFUSE PENDING_HRC_REVERT false blank | blank
LIMIT_FAILED CANCEL CANCELED false blank | CCP_NotCleared
LIMIT_FAILED FORCE_ACCEPT| PENDING_HRC false blank | blank
LIMIT_FAILED FORCE_REJECT | PENDING_HRC_REJECTION | false blank | CCP_NotCleared
LIMIT_FAILED REFUSE REJECTED false blank | CCP_NotCleared
LIMIT_FAILED SUBMIT PENDING_HRC false blank | blank

Revision 5.0 / Approved
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Orig Status Resulting Status | Use STP| Rules | Filter
LIMIT_REJECTED REFUSE REJECTED false blank | blank

NONE NEW PENDING true blank [ CCP_NotCleared
NONE NEW PENDING_HRC true blank | CCP_Cleared
PENDING CANCEL CANCELED false Cancel | blank
PENDING STP-ACCEPT LIMIT_APPROVED true blank | HRC_Accepted
PENDING STP-REJECT LIMIT_FAILED true blank | HRC_Rejected
PENDING STP-REJECT LIMIT_REJECTED true blank | HRC_AutoRejected
PENDING_HRC ACCEPT LIMIT_APPROVED false blank | blank
PENDING_HRC FORCE_ACCEPT| PENDING_HRC false blank | blank
PENDING_HRC REFUSE REJECTED false blank | blank
PENDING_HRC REJECT LIMIT_FAILED False blank | blank
PENDING_HRC SUBMIT PENDING_HRC false blank | blank
PENDING_HRC_REJECTION | STP-REJECT LIMIT_REJECTED true blank | blank
PENDING_HRC_REVERT REVERT REJECTED false blank | blank
PENDING_HRC_REVERT SUBMIT PENDING_HRC_REVERT false blank | blank
PENDING_HRC_REVERT UPDATE PENDING_HRC_REVERT false blank | blank
PENDING_HRC_TERMINATE | SUBMIT PENDING_HRC_TERMINATE | false blank | blank
PENDING_HRC_TERMINATE | TERMINATE TERMINATED false blank | blank
PENDING_HRC_TERMINATE | UPDATE PENDING_HRC_TERMINATE | false blank | blank
REJECTED ACCEPT PENDING_HRC_REVERT false blank | blank
REJECTED REJECT REJECTED false blank | blank

Static data filters:

| £ Static Data Filter Window [141003/LAPTOP_REL14/calypso_user] I&

Marne: CCP_Cleared | Attribukes. .. | | Simula
Zomment;: Pending
Groups: | ANY \:l
Attribute Criteria Filter Walueds)
KEYWORD, CCPStatus LIKE | [» Cleared
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| £:| Static Data Filter Window [141003/LAPTOP_REL14/calypsc_user] E

Marne: CCP_NotCleared | Attribukes. .. | | Sinula

Carmrment: Pending

Groups:|ANY

Attribute Criteria Filter Walue(s)
IM Skatic Data Filker |= NOT_IM [C—Add|ccP_cleared

Static Data Filter Window [1400185P1/LAPTCP REL14/calypso_use

Mame: HRC _Accepked Attributes, .,

F1r]

Comment:
Groups: | AMNY
Atkribute Criteria Filter Yalues)
KEYWORD HR.CStakus [~ LIKE | |» Accepted

Static Data Filter Window [1400185P1/LAPTOP_REL14/calypso_user

Marne: HRC_AutoRejected Attributes. ..

o

Carmrment:
Groups: | ANY
Attribute Criteria Filter Yaluers)
KEWORD HRCStatus [~ LIKE | |+ AutoRejected

Static Data Filter Window [1400185P1/LAPTOP _REL14/calypso_use

Mame: HRC _Rejected Attributes. .. |\
Comment: L

]

Groups: | AMNY
Attribuke Criteria Filker Walue(s)
KE'¥W/ORD. HR.CStatus LIKE | [+ Rejected

The various types of incoming messages may trigger limit check and/or impact IM Exposure:

Message Type CCP | Limit IM Expos-| Workflow

Check |ure

CME | Check | Include If the limit check passes, a trade is created in
status LIMIT_APPROVED.

Request for Consent

Clearing Confirm (auto consent) CME [ No None A LIMIT_APPROVED trade moves to status
Check CLEARED.
Revision 5.0 / Approved Page 16/ 82
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Message Type CCP | Limit IM Expos-| Workflow
Check |ure

Clearing Refuse CME | No Remove | ALIMIT_APPROVED trade moves to status
check REJECTED.

Clearing Confirm (no auto consent) CME | No Include A trade is created in status CLEARED.
check

Clearing Confirm (netting new) CME [ No Include A trade is created in status CLEARED.
check

Clearing Confirm (Terminate, Transfer) | CME | No Remove | A CLEARED trade moves to status
check TERMINATED.

Clearing Confirm (Terminate, Netting) CME [ No Remove | A CLEARED trade moves to status
check TERMINATED.

Request for Consent (normal trade, trans{ LCH | Check | Include If the limit check passes, a trade is created in

ferin, transfer out) status LIMIT_APPROVED.

Clearing Confirm (normal trade, transfer | LCH | No None A LIMIT_APPROVED trade moves to status

in, transfer out) check CLEARED.

Clearing Refuse LCH | No Remove | ALIMIT_APPROVED trade moves to status
check REJECTED.

Clearing Confirm (netting new) LCH | No Include A trade is created in status CLEARED.
check

When the limit check fails, the trade can be manually resubmitted for limit check (action SUBMIT). In this case, the
trade is routed to the TradeVaR process through the Margin Controller engine.

3.2 Limit Check

For complete details on Limit Check setup, please also refer to the Calypso Messaging Framework Integration Guide.

3.2.1 Environment Properties

Please set the following environment properties:

Property Name Property Value Description

datagrid.impl hazelcast In-memory data grid.

RISKCONTROLEVENTSERVERURL | tcp://localhost:61919 | Host name and port number of the Uploader Messaging
Server.

Revision 5.0 / Approved
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3.2.2 Domain "MarginEngine"

The following domain values need to be defined in the domain “MarginEngine”.

Value = HEADROOMCHECK_PRICING_ENV

Comment = Pricing environment used to compute Limit Check. It defines what base currency is used for client level
calculation.

Value = HEADROOMCHECK_NPV_RULE

Determines if the NPV should be included in limit check:

MName: |MarginEngine
Value: HEADF‘.DDMCHECK_NPU_F‘.ULE|
Comment: | ALWAYS

« ALWAYS - NPV isincluded for all trades.

« NEVER - NPVis neverincluded.

« BACKDATED - NPV isincluded only for back-dated trades.
RISK_INCREASING - Only Positive NPV is included for all trades.

Value = HRC_MAX_DAYS_BACK

Mame: |MarginEngine
Value: |HRC_MAX_DAYS_BACK

Comment: |5000

Comment = Number of days for which historical PL Vectors can be used (mostly for testing). The domain value is used
to load collateral results. This can be set to any number of days.

Value = HEADROOMCHECK_RULES

Mame: |MarginEngine
Walue: HEADROOMCHECK_RULES

Comment: (CMFMarginAccountfules

Comment = Limit Check rule. You can set:

« CMFMarginAccountRules - Checks limits at the account level only.
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« CMFClientAndMarginAccountRules - Checks limits at the account and aggregation levels.
« OriginHeadroomTotallM — Checks limits for hierarchies with a single level.

« ClientHeadroomTotallM - Checks headroom limits (Collateral + Limit — TOTAL IM>0 or risk reducing) and IM limit
(Limit=IM > 0O or risk reducing) at the Clearing Member level.

« |IPDPClientClearingRule- Checks headroom limits and IM limit at the DP House level, and IM limit at IP House level.

« DynamicHeadroomCheckRule — This headroom check rule is applicable to both headroom and Initial Margin limits
and is configured using the domain values below, which will be added out of the box. If you only want to check
‘Headroom’ limits, you can remove Initial Margin from the Comment.

Mame: |MarginEngine
Value: DynamicHeadroomCheckRule LimitType

Comment: |Headroom,Initial Margin

For the DynamicHeadroomCheckRule, the following changes need to be made to the Market Risk hierarchy:
» Add attribute ClearingMember=true at clearing member level in Market Risk hierarchy.
In the example below, this attribute will be added at ‘CB2’ and ‘CB3'’ level.
« Add attribute CheckLimit=true at gross omnibus account level.
For example, G_CB2_OMNI_ALL.

Based on this rule and this attribute, the limit check will happen at second level in the hierarchy. In the below example,
il happen at CB2_HOUSE, CLCX_CB2_SEG, CLAX_CB2_SEG, G_CB2_OMNI_ALL, N_CB2_OMNI, CB3_HOUSE, and N_
CB3_OMNI.

Assuming only Headroom is added to the domain value, the risk increasing trades are accepted when:
IM + CVM + UVM - collateral < Headroom Limit

Risk reducing trade will be accepted without checking the formula.
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Hierarchy

< All Hierarchies

CCP_AUTO2

v CB2

CB2_HOUSE [CB2_HOUSE]

CLCX_CB2_SEG [CLCX_CB2_SEG]

CLAX_CB2_SEG [CLAX_CB2_SEG]

> G_CBZ_OMNI_ALL

N_CBZ_OMNI [N_CB2_OMNI]

> CB3

Hierarchy

¢ All Hierarchies

CCP_AUTO2

v (B2

CB2_HOUSE [cB2_HOUSE]

CLCX_CB2_SEG [CLCX_CB2_SEG]

CLAX_CB2_SEG [CLAX_CB2_SEG]

> G_CBZ_OMNI_ALL

Attributes
B G_CB2_OMNI_ALL
% Attributes (@ Node 7Y Name Value
CheckLimit true
Attributes
B CB2
% Attributes (P Node [ Name Value
ClearingMember true

Value = HRC_PS_TIMEOUT

MName: MarginEngine
value: |HRC_PS_TIMEOUT
Comment: | 300000

Data Persistor timeout in ms.

Value = MARGIN_OTC_CALCULATOR_ST_ID
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List of scheduled task ids of MARGIN_OTC_CALCULATOR scheduled task used to calculate IM for intraday trades.

£~ marginengine

10f2@ @  [Jvalue

[#- ] MarginCallAllocation.DVP_FOP
-] MargnCallPositions
£)-(Z] MargnEngne
- 4# HEADROOMCHECK_NPV_RULE
- 4% HEADROOMCHECK_PRICING _ENV
4* HEADROOMCHECK_RULES
- 4% HRC_MAX_DAYS_BACK
4% HRC_PS_TIMEOUT
A* HRC_SPLIT_THRESHOLD
- 42 LIQUIDITY_RISK_INPUT_ID

MARGIN_OTC_CALCULATOR_ST_ID

Value = LIQUIDITY_RISK_INPUT

Name: MarginEngine
Value: MARGIN_OTC_CALCULATOR_ST_ID
Comment: | 147122,148124

"

<< Add

>> Remove

List of scheduled task ids of LIQUIDITY_RISK_INPUT scheduled task used to calculate liquidity add-on for intraday

trades. This attribute is mandatory to start the liquidity risk calculator. This calculator is only required for TYPEJ for
calculating liquidity risk component for EUREX.

Q- marginengine

@ ] MarginCalalocaton.OVE_FOP
[®] MarginCalPositions

4% HEADROOMCHECK_PRICING_ENV
A HEADROOMCHEDK,_RULES
4 HRC_MAX_DAYS_BACK

42 HRC_PS_TIMEQUT

4* HRC_SPLIT_THRESHOLD
BL | TQUIDITY _RISK_INPUT_ID
¥ MARGIN_OTC_CALCULATOR ST _ID

3.2.3 Limits

10F2@ @  [Jvakg

-~

Name: MarginEngine
Value: (LIQUIDITY _RISK_INPUT_ID
Comment: | 146122,148121

<< Add

>> Remove

Limits can be imported using the Data Uploader.

Limits can be set to 0 by default.

Limits can be updated in bulk for all margin accounts, or for individual margin accounts.

Limits are set based on hierarchies.

Sample hierarchies:
CCP
Clearing Member 1
House (CCP limit)
Client (CCP Limit)
Client 1 (CMF Limit)
Client 2 (CMF Limit)
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CMF
Client 1 (Client Limit)
CCP1MA (Margin Limit)
CCP2 MA (Margin Limit)

The Data Uploader supports CSV and XML files. The file names should start with "HEADROOMCHECKLIMITVALUES_”,
for example “HEADROOMCHECKLIMITVALUES_<name>.csv”.

Sample files are provided under <calypso home>/docs/calypso-datauploader/samples/HeadroomCheck.
Launch the Data Uploader window using Processing > Tools > Data Uploader from the Calypso Navigator.

Select a file from your machine, the content for the file is displayed:

Uploader  Utilities

Source | Uploader = | Format |UploaderymL Select File f Folder | iploadertsamplesiHeadroomCheck\HEADROOMCHECKLIMITYALUES, csv Refresh Upload

J HEADROOMCHECKLIMITYALUES. csv

Uploadstatus Action ModeMame Limnit Type Limitwalue Currency WarningLevel : Field Mame Field value
Chase My Only eadroom Action MEW

ModeMarne Chase MY Only
Limit Tvpe Headroom
LimitYalue 100000,00
Currency (1=
WarningLevel 3,00
Comment Limik Yalues

» Click Upload|to load the limit values into Calypso.

3.2.4 Margin Controller Engine

The Margin Controller Engine allows routing the collateral positions changes to the Trade VaR process.
Itis configured in the Engine Manager of Web Admin: event subscription and engine parameters.

You may need to add this engine if it is not available for configuration: Create a new engine called MarginController
with class name com.calypso.service.limitsOrchestrator.MarginController.

It subscribes to:

» PSEventHeadroomCheckCollateralUpdate
« PSEventHeadroomCheckLimitUpdate

e PSEventTrade

« PSEventMarginCallEntry

No event filter.
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Engine Name: @ Engine IDv Max Queue Size: @ Max Batch Size: @
[MarginController 421016 | |
Engine Class: Mumber of Threads: @ Event Pool Policy: @
Icom.calypso.service.IimitsOrchestramr.MarginCUntroIIer I I j
Display Mame: @ Pricing Ervironment: @ Save settle position changes: @
IMargin Controller I j I j

Application Type: Confizuration attrbutes

EnginesServer Attribute Name Attribute Value
Descrption:
Margin Controller BALANCE_MOLCE

CLASS_MAME

Persisted Event Configuration: DISPLAY_NAME
PSEventaccountBilling j DateType
PSEventtarginCal Entry -l EVENT_ORLER
Eiifgigthzﬁi?event.F'SE\teniHeaerDmCheckCDIIateraIUpn 2.2l Lenn s
riskControl. tk. event. PSEventHeadroomCheckLimitlpdate + | EXCLUDE_STATUS

Ewent Filters: HAMNDLE_FUTURE_LIQ CASH_FLOWS
| AllTransfersknownEventFilter j

| =

IGNORE_ACTION
INSTANCE_MAME

Please refer to Calypso Web Admin documentation for complete details.

3.2.5 Update Manager Engine

The Update Manager engine allows routing of trade, imported collateral and limit updates.
Itis configured in the Engine Manager of Web Admin: event subscription and engine parameters.

You may need to add this engine if it is not available for configuration: Create a new engine called
UpdateManagerEngine with class name com.calypso.tk.engine.UpdateManagerEngine.

It subscribes to:
« PSEventTrade

Event filter = UpdateManagerEngineEventFilter

November 2024 Re\{|3|on 5.0 /Apprpved.
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Engine Name: @ Engine ID: Max Queue Size: @ Max Batch Size: @ Mumber of Threads: @
IU_pdateManagerEngine 421014 | | |

Engine Class: Event Pool Policy: @ Pricing Environment: @
’a)gm.caIypso_tk_engine_UpdateManagerEngine | v | | v |

Application Type:
| |EngineServer

Display Name: @
|Update Manager Engine

Description:

Persisted Event Configuration:

PSEventAccountBilling v|
(4]

PSEventTrade

Event Filters:

|AllTransfersknownEventFilter v

UpdateManagerEngineEventFilter

Start on Startup:

O

Engine Manager Configuration:
engineserver Vv

Save settle position changes: @
AY4

Configuration attributes

Attribute Name

BALANCE_MODE
CLASS_NAME
DISPLAY_NAME

DateType

EVENT_ORDER
EXCLUDE_PRODUCTTYPE
EXCLUDE_STATUS
HANDLE_FUTURE_LIQ_CASH_FLOWS
IGNORE_ACTION
INSTANCE_NAME
INV_MAX_POSITION
LIQUIDATION_TIMEOUT

Please refer to Calypso Web Admin documentation for complete details.
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4. OTC Margin Process Setup

This section describes the configuration requirements to compute the margins.

4.1 Trade Filters

You need to configure a trade filter for each clearing member and for each CCP that contains the trades for which you
want to compute IM exposure.

4.2 Market Risk Hierarchies

Market Risk hierarchies are created using /market-risk/setup/hierarchy/edit.

Create a node for each clearing member and each clearing member account, or for each clearing member (single
level). The last node must be associated with the trade filter previously created.

Examples:
FX Tree
< All Hierarchies 1 Expand nodes
CCP-FX-IM Compare =% Attributes (3 Node [ Tor
v CM201
CM201P_FX [CM201P_FX]

IRS Tree
< All Hierarchies 1 Expand nodes
CCP-IRS-IM Compare < Attributes (P Node G (= i ol
v CM201
CM201P_IRS [CM201P_IRS]

You can set the CreditMulltiplier attribute for each node. This will be used as COMPLIANCE FACTOR to calculate
Compliance Margin and Initial Margin for the HistSim report.

[NOTE: The last node MUST have the same name as the trade filter]

4.3 Data Grid Configuration

You need to use the in-memory data grid to compute the HistSim analysis.
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Calypso currently supports the Hazelcast data grid.

The data grid is created using the scheduled task DATA_GRID_HYDRATE based on a data grid configuration and a
HistSim batch name.

The HistSim analysis is then run on the data grid using the scheduled task ERS_ANALYSIS.

Bring up the Data Grid Configuration window (menu action grid.GridConfigEditor).

iv|| Save ][ Delete H New_]

Config Name i\"l
PropertyPane

+= H 'y v
2|24 =

= Confighame

Name of this config
Grid Type Hazelcas
= DataGrid
Cluster Name default
Cluster Password calypso
Choose the Dispatcher to use griddefault
Cluster Member
Multicast Group

Multicast Port

» Enter a name for the configuration. It is used to generate the data grid. Then enter the fields describe below.

» Then click Save.

Fields Details
Grid Type Select Hazelcast.

Add datagrid.impl=hazelcast in env properties file.
Cluster Name Enter a cluster name and cluster password.

Cluster Password | The cluster members (nodes) and clients having the same cluster configuration (i.e. same
cluster name and password) form a private cluster.

Choose the Select the dispatcher configuration for the data grid.

Dispatcher to use
[NOTE: You need a dedicated dispatcher configuration for all data grid calculators]

Please refer to the Calypso Installation Guide for information on setting up a dispatcher.
Cluster Member Enter a cluster member (optional).

If no value is entered, then Hazelcast client expects the data grid server to be running on the
same machine as the client.

Multicast Group Enter the multicast group IP address. Values can be between 224.0.0.0 and 239.255.255.255.

Multicast Port Enter the multicast socket port which Hazelcast member listens to and uses to send discovery
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Fields Description
messages.
Environment Property

Once you have defined the Data Grid Configuration, set the environment property:
grid.config=<data grid configuration name>

4.4 End of Day Batch
The end of day batch will be composed of margin inputs (PL vectors, risk sensitivities) and margin calculation.
The margin inputs are runin:

o ERS_ANALYSIS/HistSim (for the VAR component)

« LIQUIDITY_RISK_INPUT (for the sensitivities part- this part is optional)
Sample of end of day batch:

A Task Chain Definition

Task Chain Definition

| Task Chains are special types of task definitions which consist of other previously defined tasks.
External Reference | TYPEB_IRS_IM CHAIN|

Description

(’Eﬂ Add IL%, Remove 4 MoveUp ¥ Move Down

External Ref. jin] Type Trade Filter
= TYPEB_IRS_IM HYDRATE 160120 iDATA_GRID_HYDRATE
& TYPEB_IRS_IM analysis 160121 /ERS_ANALYSIS
E] [TYPEB_IRS_IM liquidity 160122|LTQUIDITY_RISK_INPUT
= [TYPEB_IRS_IM calculator 160123|MARGIN_OTC_CALCULATOR
HistSim Analysis

You need define SIM parameter in Setup>>Sim parameter Ul page.
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Attributes
TYPEF

Name

Scenario Set ID

Aftribution Type

Number of observations

Observation Start Date

Harizon

ApplyFXPostPL

Interpolation Type

Confidence level

Confidence Type

CreditMultiplier

Primary Analysis Configuration

Value

9003

Aggr

350

true

Absolute

0.5

War

(F)add

o Scenario Set ID — Enter the scenario set ID for the historical simulation.

Nasdaq Calypso
CCP OTC Margin / Version 18

« Number of observations — Enter the number of observations (scenarios) for the historical simulation.

« Confidence Level - Enter the confidence interval for the VAR calculation.

Add the following attribution types using Setup>>risk-attribution in Ul page.

Risk Attribution

« Ml Risk Afiributions

Standard

~ FX

ShifsnemFx

Shiftnemlurelen

Setup primary analysis as per Market Risk User Guide.
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Add-on components for initial margin can also be configured at node level instead of parameter level. Multipliers or
add-on factors can be different for different nodes -

T p— [y —

ey 4 v i1 SR - Q- - (Fas

]

T —

31 ume [ o]

In the margin calculation results, the add-on factors will be calculated for separate nodes based on their node
attributes, like in the example below —

|Portfolio Currency Measure Value
|CB2_HOUSE uso ETL 81689.9521
|CB2_HOUSE usp Initial Margin 81689.9921
|CBZ_HOUSE UsD VaR 76224,8931
|CB2_HOUSE usp CreditMultiplier 0
|CB2_HOUSE usp Credit Margin 0]
|CB2_HOUSE usp HolidayMultiplier 0
|CB2_HOUSE usD Haoliday Margin 0)
|cB2_HOousE usD Discretionary Margin o
|CB2_HOUSE usD Total IM 816899921
|CB2_HOUSE usp Total Margin 81689.9921
|CLCX_CB2_SEG uso ETL B9787.45506)
|CLCX_CB2_SEG usD Initial Margin G737 45806
|CLCX_CB2_SEG usD VaR G9624.39246]
|CLCX_CB2_SEG usp CreditMultiplier 0.3
|CLCX_CB2_SEG usp Credit Margin 20936,24542
|CLCX_CB2_SEG usp HolidayMultiplier 0.02
|CLCX_CB2_SEG usD Holiday Margin 1395. 749761
|CLCX_CB2_SEG usD Discretionary Margin 500)
|CLCX_CB2_SEG UsD Total IM 92619.48424)
|CLCX_CB2_SEG usp Total Margin 9261948424
|CLAX_CB2_SEG usp ETL 57336.37143
|CLAX_CB2_SEG usD Initial Margin 57936.37143
|CLAX_CB2_SEG usD VaR 54455.02923
|CLAX_CB2_SEG usp CreditMultiplier 0
|CLAX_CB2_SEG usp Credit Margin 0
|CLAX_CB2_SEG usp HolidayMultiplier 0
|CLAX_CB2_SEG usD Haliday Margin of
|CLAX_CB2_SEG uspD Discretionary Margin 0
|CLAX_CB2_SEG UsD Total IM 27936.37143
|CLAX_CB2_SEG usp Total Margin 5793637143

4.5 Market Data

Market data and scenario shifts are required to run HistSim.

Please refer to Calypso Market Risk documentation for information on importing Scenario Shifts.

4.6 LIQUIDITY_RISK_INPUT Scheduled Task
Create a LIQUIDITY_RISK_INPUT scheduled task.
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Task Dascription

Task Type: |LIQUIDITY _RISK_INPUT
External Reference: XXX

Comments:

Description:
Exscution Parameters

Attempts: |1 Retry After: 0 minutes

JVM Settings: |-XmsS512m -Xmx1024m

Log Settings:

Task Notfication Options
[JsendEmails  [] Publish Business Events  To User:

=l Common Attributes
Task ID
Processing Org
Trade Filter
Filter Set
Pricing Environment
Timezone
Valuation Time Hour
Valuation Time Minute
Unda Time Hour
Undo Time Minute
Valuation Date Offset
From Days
To Days
Pricer Measures
Business Holidays

El Task Attributes

Expected Execution Time (SLA):

1

minutes

153121

OFFICIAL
America/Los_Angeles

Methadology “cep
Ferarchy Name e

Rate Buckets DV01 Hedging
Grid: Dispatcher Name default

Job Size

5

4.7 MARGIN_OTC_CALCULATOR Scheduled Task

The margin OTC calculator will calculate the Initial Margin, based on the inputs generated in HistSim and LIQUIDITY_
RISK_LINPUT. The margin methodology to apply is defined as an attribute.

Nasdaq Calypso
CCP OTC Margin / Version 18

The calculated IM is available as a csv file and as a PL Mark associated with a Collateral Exposure Trade (mapped to a

margin call contract).

Create a MARGIN_OTC_CALCULATOR scheduled task referencing the ERS batch name.
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Task Description
Task Type: MARGIN OTC_CALCULATOR
External Reference: | IM_CALCULATION
Comments: |IM_CALCULATION
Description: | IM_CALCULATION
Execution Parameters
Attempts: |1 Retry After: 0 minutes
JVM Settings: |-Xms512m -Xmx1024m
Log Settings:
[~ Task Netification Options

[Jsend Emails  [[] Publish Business Events  To User:

= Common Attributes
Task ID
Processing Org
Trade Filter
Filter Set
Pricing Environmeant
Timezone
Valuation Time Hour
Valuation Time Minute
Undo Time Hour
Undo Time Minute
Valuation Date Offset
From Days
To Days
Pricer Measures
Business Holidays

= Task Attributes
Mode
Methodology
Batch Name
Generate Exposure Trades
IM File Location
Calculation Set

Expected Execution Time (SLA): |1 minutes

RS, TYPED,ERS. TYPEH ,HistSimMargin ,cmu. default, SensBasedMargin, UPLOADER , com. calypso. dearing.log . def; o

=
193120

ccp

OFFICIAL
America/Los_Angeles

Calculate
TYPESIMPLE
otc_batch

true
C:\Wsers'\Default
Default

Nasdaq Calypso
CCP OTC Margin / Version 18

» Mode - Calculate or Intraday Exposure Trades. Calculate mode calculates and saves the IM Results. Intraday
Exposure Trades mode updates intraday PL marks in collateral exposure trades.

» Methodology — The desired methodology for the CCP is selected here based on the margin calculator being used.

» Batch Name - Select the Market batch to run. It should be the same Market Risk batch specified in the DATA_
GRID_HYDRATE and ERS_ANALYSIS scheduled task.

» Generate Exposure Trades — True/False. When set to true, Collateral Exposure trades (CET) are generated

against a VM margin call contract.

» IM File Location — This is the location where the results will be saved in csv format.

» Calculation Set — Calculation set which will be used to save IM results for value date.

Add the scheduled task ID to the comment of the MARGIN_OTC_CALCULATOR_ST_ID value in domain

“MarginEngine”:
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Example:

Name = MarginEngine

Value = MARGIN_OTC_CALCULATOR_ST_ID
Comment = 193120

4.8 MARGIN_OTC_VM_CALCULATOR Scheduled Task

This scheduled task computes the VM for the given set of trades and stores the output as VM measures in the
database. It can also compute Unsettled VM based on Variation Margin configurations.

4.8.1 Variation Margin Configuration

The Variation Margin Configuration window (menu action margin.VariationMarginConfigWindow) allows
configuring the computation of Unsettled VM, the fees included VM Cash and Coupon, and exclusion of product
families.

4
PropertyPane
Al A ow
E 4| | =l el
[= variation Margin Config
VM Cash/Coupon - Included Fees ADJUSTMENT_FEE
Exclude Preduct Family Future
Zero VM measures on CCY Hobday VM, PAI
=l Unsettle Variation Margin Config

Calculate Unsettled VM True
VM Transfer Types VARIATION_MARGIN, COLLATERAL
VM Transfer Direction RECEIVE

Variation Margin Config

» Select fee types for which user wants to include in VM_COUPON and VM_CASH.

» Select the product families for which user wants to exclude from VM results.

» Select the VM measures for which user wants to have zero values on currency holidays.
Unsettle Variation Margin Config

» Set Calculate Unsettle VM to True to calculate unsettled VM.

» Select the transfer types for which user wants to calculate unsettled VM.

» Select the transfer directions for which user wants to calculate unsettled VM.

4.8.2 PAI Configuration

The Funding Rate window allows a user to define the funding rule given a set of trade criteria.

Revision 5.0 / Approved
November 2024 Proprietary and Confidential Page 32/82



Calypso

Nasdaq
NNESdEICI CCP OTC Margin / Version 18

You can access the Funding Rate window using Configuration > Definitions > Funding Rates from the Calypso

A Funding Rates —— - - - - W - — W
Funding mte View  Window
Criteria a o x ||Edt G ] X
=2 S =
2 Funding rate
Product type
Book. +«
Currency Processing Org  |ALL D From Date
Rate type
Security Product type ALL - To Date
Active on
Book [ALL v] Static Data Filker  Rate index is not SOFR D
Currency [USD -—] Day Count [ACUE&U -—]
Rate type [Rate Index v] Financing Spread In I
Rate Index [USD!FEDFUNDSI!D!FEDF... v] Spread |m |
o W -
1d Rate Index Processing Org.  Currency 5D Filter Book  Product Type CUSIP  Security Desc  Rate Index Spread Day Count  FromDate ToDate Spread FixedRate Financing Spread
163697 |CLP/ICP_DALLY/OD/ABIF act ce | [l [swaponDeliverable |CLPJICP_DAILY/OD/ABIF | | | o o
163197 |CLPJICR1/ODJABIF (COMDER CLP ALL Swap CLPJICP1/0D/ABIF 0 0
CT/360 0
0]
Ir

Static data filters are used to explicitly define a rate for PAl calculation. The key to identifying the rate to be applied is
[Book + Product Type + Currency + SD Filter]. This is the out of the box implementation of the funding rate utility
itself, so the PAl lookup during the scheduled task refers to the funding rate definitions and lets the funding rate utility

filter and apply a rate accordingly.

Configuration for more than one index
To configure different PAl rules for different margin accounts, you need multiple static data filters.

Example:

ol

A sestic Dats Filtar Window [161018/MARGIN.VIG/calypso_user] |

Mame SOFRTest and SOFR Index

External Ref,

Camment |

|

Groups |P.N‘|"

l

Attribuke Criteria Filker Yalug(s)

_____&ad ]

- IM C Add  |USD/SCOFR/1D{LIBOROL

Rate Index
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‘4 Static Data Filter Window [161018/MARGIMN_V16/calypso_user]

Mhame SOFRTest and MOT SOFR Index

External Ref,

Rate Index

Carmment
Groups AMNY E]
s
attribute Criteria Filker Value(s)
fORDIM_PORTFOLIO_NAME MOT_IN SOFRTest

USDY{SCFRJ1D/LIBOROL

Then, the user would define two rules in the funding rate window, one for each SD Filter.

A Funding Rates . & ' s I' El&lg
Funding mte  View  Window
| criteria 28 x|
E = =
E Funding rate
Processing Org d 323218
T .
Rate bype
Active on
ook kot Dota Fiter |50 Testand 507R T [ 1]
Rotyps  [Rataindes R
fl
Relelndex  USDSOFRUDILBORDI  + | Speadlbes) 0 |
fl
|| Report 5 o8 x|
Lt g -
Id Ruate Index Frocessing Org.  Currency D Fiker Book  Product Type  CUSIP  Security Desc  Rats Index Spread Day Count  FromDate ToDats  Spresd  FixedRate  Financing Spread
323219 |USDJFEDFUNDS10/FEDFUNDS1 [ALL Juso |SoFRTest and NOT SOFR Index AL [ALL | | |USDJFEDFUNDS/1D/FEDFUMDS] |aCTi3s0 | | | o.on2s| | o|
323216 |USD/SOFR/1D/LIRORDL [mrL Juso |SoFRTest and SOFR Index | | [ |USDysOFRi1D/LIEORDL [acTrzen ] | [ of [ o]

In this case, any USD Trades across any books will then be picked up if they are part of the defined IM_LPORTFOLIO_

NAME. If the trade has an index of SOFR, then it will use the SOFR Index to find the applicable PAl rate. If the trade has
any other index or is fixed rate, it will use the FEDFUNDS index to find the applicable rate.

The SD Filters can be set up on any trade criteria, so very detailed rules can
fixes rates, or spreads to different trades.

4.8.3 Scheduled Task
Create a MARGIN_OTC_VM_CALCULATOR scheduled task.
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~Task Description
Task Type:  MARGIN_OTC_VM_CALCULATOR
External Reference: | Margin_Officiall
Comments:
Description:
[ Exetution Parameters
Attempts: |1 Retry After: |0 minutes
IWM Settings: |-Xms512m -Xmx10249m
Log Settings:
[ Task Notification Orptions
[JsendEmails [ ] Publish Business Events  To User:

= Common Attributes
Task ID
Processing Org
Trade Filter
Filter Set
Pricing Environment
Timezone
Valuation Time Hour
Valuation Time Minute
Undeo Time Hour
Undo Time Minute
Valuation Date Offset
From Days
To Days
Pricer Measures
Business Holidays

= Task Attributes
Indude YM Cash
VM Measures
Indude PAI
PAI Pre Pay
Hierarchy Name
Indude Settement Cash
Calculation Set
Previous Day Calculation Set
Grid: Dispatcher Mame
Job Size
Generate Exposure Trades
Special Working Day TradeFilters
Special Working Day Calendars

Expected Execution Time (SLA): |8 minutes

199620

OFFICIAL
America/Los_Angeles

Yes

CVM, NPV, PV01, VM_PRINCIPAL_PRI, VM_PRINCIPAL_SEC, VM...
Mo

Mo
Margin_Official
Mo

Default
Default
default

10

true

Mandatory Fields

Nasdaq Calypso
CCP OTC Margin / Version 18

« Trade Filter: Trade filter pointing to the “IM_PORTFOLIO_NAME” keyword, which represents a Margin Account.

« Pricing Environment: This is the pricing env that will be used to calculate the VM measures.

Task Attributes

« Include VM Cash: Yes/No. When set to Yes, the VM_CASH is included in the VM_EXPOSURE.
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« VM Measures: Select the VM measures you want to calculate. Available VM measures are retrieved from the table
margin_vm_definition (see below for details).

« Include PAI: Yes/No. When set to Yes, the PAl is included in the VM_EXPOSURE.
« PAIPre Pay: Yes/No. Funding Period is calculated differently based on this flag of PAI calculation.

« Hierarchy Name: Market Risk Hierarchy which will be used to load the trade for which the calculation needs to be
run.

« Include Settlement Cash: Yes/No. When set to Yes, cash settlement is included in the VM calculation.

« Calculation Set: Calculation set which will be used to save VM results for value date.

« Previous Day Calculation Set: Calculation set which will be used to retrieve previous VM results.

« Grid: Dispatcher Name / Job Size: Attributes to select a Dispatcher and the number of trades per calculator.

« Generate Exposure Trades: True/False. When set to true, Collateral Exposure trades (CET) are generated against
a VM margin call contract.

« Special Working Day TradeFilters: A trade filter which contains only special working day trades.

« Special Working Day Calendars: the calendar which only contains special working days as business days, all other
days will be holidays on this calendar.

VM is calculated at the trade level and then aggregated at the Margin Call Contract level. The VM is calculated in the
trade currency (or settlement currency for NDF). VM is then aggregated in CET and all the aggregation is done at the
trade currency level, i.e. there is one CET for each trade currency in the margin/position account.

The VM exposure for each trade is calculated using the formula given below:

T+1 Currencies
NPV_ADJ(T)=NPV(T)-Cash(T+1) *DF(1 Day)
VM(T)=NPV_Adj(T)-NPV_Adj(T-1)
VM_EXPOSURE(T) = VM_CASH(T) + VM(T)

T+2 Currencies

NPV_ADJUSTED (T) = NPV (T) — CASH (T+1) * DF (1 Day) — CASH (T+2) * DF (2 Day)
VM (T)=NPV_Adj(T)-NPV_Adj(T-1)

VM_EXPOSURE(T) = VM_CASH(T) + VM(T)

T+1=0ne Business Day After T

Where:
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Cash(T+1) = coupon and fees to be settled next business day for T+1 currencies
Cash(T+2) = coupon and fees to be settled in two business days for T+2 currencies

NPV_Adj(T-1) = NPV_Adj from previous business day’s result using currency holiday in Previous Day Calculation Set

Exception for GBP FRASs:

GBP FRAs

NPV_ADJ(T)=NPV(T)

VM (T)=NPV_Adj(T)-NPV_Adj(T-1)

New Trade

Any trade where no VM was run on previous day will be treated as “new” trade and while calculating VM, the NPV_ADJ
and VM for previous day will be set to zero. VM for previous day will not be calculated on the fly if it was not run for
previous day. For example, backloaded trades will be treated as new trades and the NPV_ADJ and VM for previous
day will be set to zero.

PAI
PAlis calculated using the following formula:
PAI = -1* (Adjusted NPV) * (Funding Rate) * (Funding Period) / (Day Count).
Where
« Adjusted NPV = First, pick a settlement date: Check if valuation date is a Currency OR Clearing holiday.

If Valuation date = Holiday, then Last Settlement date is one business day before the valuation date using both
clearing and currency holidays.

If Valuation date is not a holiday, then last settlement date is equal to valdate.
Once the settlement date is calculated, the NPV_ADJ selection date will be:
If Trade NOT IN the SWD filter, choose the previous business day from settlement date using clearing calendar.

If Trade IS in the SWD filter, choose the previous business day from the settlement date using the clearing and
SWD calendars.

« Funding Rate = The rate returned from the funding rate utility as of value date of the scheduled task.

If rate is not found, an error is thrown. All trades should have a funding rate definition so that some trades are not
accidentally missed. Trades which are not supposed to have a PAl but are included in the scheduled task filter
should be assigned a Fixed Rate of O in the funding rate window.

« Funding Period = This will have two options and will act differently according to a PAI_PREPAY flag on the
scheduled task.

If attribute is true: (Next Business Date — Valuation Date)

If attribute is not set or set to false: (Valuation Date — Previous Business Date)
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In both above cases, the next or previous business date
If Trade NOT IN the SWD filter, use the clearing calendar to find a business date.
If Trade IS in the SWD filter, use the clearing and SWD calendars to find a business date.

If no calendar is set on the Book’s Processing Organization, the currency calendar will be used in place of the
clearing calendar.

« Day Count = Use the day count according to the Funding Rate Definition

Table margin_vm_definition

VM measures to be computed are selected from that table. You can add more measures as needed.

NAME ADDITIOMAL_COLUMN_INDEX| PRODUCT_TYFPE| MEASURE_NAME | INTRADAY | CUMULATIVE
MNPV -1 INFV 1 1
VM -1 'Vl 1 1
WM_CASH -1 VM_CASH 1 1
NPV_ADJ -1 NPV_ADJ 1 1
PAl -1 PA 0 0
WVM_EXPOSURE |-1 VM_EXPOSURE 0 1
FUNDING_RATE |1 PAlI_FUNDING_RATE [0 0

When the scheduled task is run for a certain date, the resulting VM measures are stored in the following tables:
margin_trade_vm and margin_portfolio_vm. No PL Marks will be generated for these measures. These measures can
be configured in the trade browser and can be added as additional columns for reporting.

Table margin_trade_vm

12319 40000 000 PUFAT_EUR CMZOP_IRS |36 50524258345907

36, 50524268345907

1723018 40000 000 PW P3T_GEF CM201P_IRS & B9Z605E86131704 B BB2606833131704
123019 40000000 PU FST_ELR JCMROP_IRE 0L 44300ETT2THE0159 04430087727 250199
12319 40000 000 P FST_| CMI0IP_IRE |8 232606RER131T04 -8 BATREERE131704
172310 40000 000 PW PRT_(GEF CM201A1_IRS & B9ZE05E88131704 B BR2606833131704
1722018 40000.000 PU PST _|GEP CU20181_IRS B BA0ERRE 111704 8.882608888131704
123118 40000000 PU ST _|GEP CUM201A1_IRS 2.837604228131704 8.8826082321317T04

123118 40000 000 Pl P3T_|GEF CMI01A1_IRS 5 A3I505ERE131704
123118 40000 000 Pl PST_[GEF CM201A1_IRS & AAIE0EEER 131704
12319 40000000 Pl PST_(GEP JCM2OTA1_IRS B BAZROAEEE131704
12319 40000 000 PW F3T_EUR CMI0NA1_IRS 0 B350153R55668209F

B BRI606883131T4
B.8820008331 31T
B.B82600338131704
0 BBG01G3FES5E2EA2

55460 1180705683

TTB73 91160335780 |-TTH73. 91160035780

Query Result

VALUATION_DATE | CURRENCY | MARGIN_AGREEMENT_NAME| ™ VM_CASH ] [T PAI|  VM_EXPOSURE | ADDITIONAL MEASURE 1| ADDMIONAL_MEASURE 2| ADDITIONAL MEASUI |
1723119 40000 000 P PST :G_B’ CM201P_IRS o o o 0 0o o o 2 0 -

12319 400100.000 P PST_EUR CUZDTP_IRS 0.0950163996662092_0 77873 91160336780 _|-77973.91160335788 [0 _|0,6060160995582802 |0 ] 0

12118 400.00.000 Pl FST_EUR CuanIF_Rs [0.885016 3866828520 T787391150336789 _|-T7871.91160336789 |0 |0.8860163388882852 |0 o 0

123018 20000 000 PW FST_UED JCME0P_IRE T AES1ZTETOTREIS 0 136255 19103684527 136265 19103684527 0 |7 91BB127TE707T8634 |0 o 0
123110 0000000 PU PST_fGEP CuznTP_ s 8 852506BBB1ITTO4 0 455480 1180795683 |-455450 1180785683 [0 |-6.882605588131704 |0 ] 0 L

(122118 £00,60.000 PU PST /B8 CUz01P_ RS 8 SE260RBBBTINTON [0 455480 1180786681 _|-455480 1180786681 [0 |-8.892068B8111704_|0 ] ]

12319 400100 000 PW P'F‘E: JCM20MP_IRES CBESREDEREETITM D -AEE480 1180725683  |455460 1180726683 0 -2 B3ZE0ES2R131704 |0 el o

1723110 &00100.000 PU PST (569 CuzP RS #092605688131704 0 |855460. 1100708583 (855450 1180708883 [0 |B 1708 |0 ] 0

12718 400.00.000 Pl PST_|GEP CUZ0TP_IRS ~455250.1180705683 0 455450 1180785681 _|-455400.1100785663 4554501 180706603 |0 ] 0

12319 40000 000 Pl PST EuR ‘C*HHF_RS _unmwmmaas? o -TTBTI 91160336789 . TT873 91160336789 0 |0.8860163588452892 |0 ] 0

123019 400100.000 PU PST_(56P- cuz0tF_ S 8 8a2506668131704 10 455450 1180785663 |-455460 1180785663 |0 |-6.887506888131704 |0 o 0

AZ118 40000.000 Pl PST_|{GEP CUZ0TF_IRS 802606888131704__ 10 455450 1100705683 (455450 1180785583 0|8 B626068ABTZIT08 [0 ] ]

123118 400.00.000 PU FST_EUR lcuntF_ws [e4.05481673801298 0 6583142 06510835 __|:0584142 06510835 |0 |04 65481673401296 0 3 0

13119 40900 000 FU FST_EUR cuz0TF_ s 37 53076544 108728 0 17451 583873905076 | 17451 583823906076 0|87 53076844108728 |0 ] 0

1210 400100.000 Pl PST_GBP CUZ0TP_ RS 092606888131704_ 10 [455450.1100748683 (855450 1180705583 [0 |4 082606888131704 |0 ] ]

[123719 4.00.00.000 PUPST_|GEP TEuane_Rs |8 Sx2608888131704_0 488480 1180756663 _|-458480.1180786683 |0 _|-8.882006288131704 0 I3 ]

1723119 400100 000 PW PST | [GEP CMZ0P_IRS 8 B3ZA0ESER131T04 0 |455450 118078668283 455460 1180788823 |0 |8 BE2ZG0S383131T04 |0 ] o

1723110 &00,00.000 PU PST_ER CUZ0TP_RS 0.0950153000662092_0 77873 9110306760 _|-77972.91160306768 [0 |0,6060163995552602 |0 ] 0

123118 400.00.000 Pl PST_|G6P CU20TF RS 4 1317040 455480 1180755683 _|-455460 1180746683 |0 -4 BAMIOS888131704 0 I3 ]

o [0 o o 0

] 0 ] i

o 0 I3 o

o 0 il 0

] o ] 0

] 0 ] ]

o o el o

] 0 ] 0

] o ] ]

5] 0] 5] o

o o ] 0

Gl e,e.e.e,e.e.le,

Table margin_portfolio_vm

Revision 5.0 / Approved

November 2024 Proprietary and Confidential

Page 38/82



’OI Nasdag

Quuary Resilt

VERSION VALLATION_DATE | CURRENCY | MARGIN_AGREEMENT_NAME | i | vi_casH| NPV

0 _1.'22'19-1["1 00.000 PMPET _EIJR _CM20111_R5 _I] BB60163996822292 _I] _-113?2 91160336739
0 [1/231% 4:00:00.000 FMPST |USD |ChERD P _IRS [T RtBRIZTETOTEEM [0 (135255 19103604527
i [1/21% 4.00:00.000 FMPST _|EUR |CN202AT_ReS I I3 I3

0 .1.7}'19 4:00:00.000 FMPST _E UR _CM.201 F_IRS I1 92 6777022260285 II'l . 105287T0.18828463
0 [1/23/19 4100:00.000 PMPST_|GBP |cuzaTF RS 455477 Bsz20zadss [0 |-1366380. 3542350049
0 [1/Z319 4:00:00.000 PMPST _|EUR |Ch02P RS [3.10105706880088T5 [0 [-272550 74837012247
0 12319 4:00:00.000 PMPET |CBP .CM.2Q1l1_RS Iﬂh&&}} 296328203 II'l 36420 4620346

] [12419 4:00:00 000 FMPST |GBP |cniaz s [455489.0105745531  [o 452420 0105746831

o [1/30/1% 40000000 P PET_|GEP |ChEza1P RS 455522 40484105508 [0 444113 2133568374

0 II.":J"?-iIW 00.000 PM PST lEIJH ll:ﬂl.2‘31”_lﬁi III'I!I'IZ!3'| BE1 183442 II'l 10503531 521183462
0 .I.'\TIO 4:00:00.000 FMPST _GEP _EM?O1 A2_IRS .-456‘\?7 49424105606 .I] .—IF«FF?? 40484105606
0 [1/30/19 4:00:00.000 P PST _|EUR |Ch202A1_ies 0 0

0 II.":J"Q 4:00:00.000 PM PST .CHP .L'Il.i\:l 181_IRS I £522 45424108606 II'l 455522 49404904804
(] _CM}Q.‘G_IHR _1 36834558044 _n _1.‘.}13-1 IEE34068044
0 | i |ChE2D1P_IRS |-135311 5234B2101a4 [0 |-135311 52046210144
0 II.:J'I?dUl'I 00.000 PMPST EUR lL'Hl.Z'JIﬁI RE IHHUH! 5403507554 II'l 8803 S4000 TT554
7 lI.'2J.'|0-II'II'I 00.000 FM PET _ELIH _EM201= IRS .--ISENSHU-UDBBEE .I] .-I-JS’JT)‘]-:;‘;‘WSTI
0 [1/2419 4:100:00.000 FMPST |EUR [Chz0241_RS 8 o 0

7 12413 4:00:00.000 PMPST _|EUR 10221 33433170807 [0 ~£8035 24503507188
o GBP {

[12413 4:00-00 000 FMPST |

! 2TIZR40 741510826

|-t0g0221 0oET4E831

13511

NPY_ADY

|-TT8T391160336789 |
135255 19103684527 |
]

l 10528770.18828463 .
1366380 3547360049
|-272550 74837002247 |
_"6—13‘339—“523316

59 0105746831

(10203531 821183462
|455522 40484105606 |

0

|455R73 $08B2104806 |

132134 3%

34068044

BA083 A¥S0TTARL

|-10657213 42210871 _|

0
|-EB0GS 24503507156 |
I 4099221 095746831 |

1]
]
]
(1]
0
(]
1]
_C
2 434841056000
0
0
(]
0
]
0]
U]
0
0
0
{]

52048210144

:F.l.l.

[T 1EE12767070534
7]

455477 BRITITALLE
1310 10579688008875

455460 0105746831

1135311.52048210

10221334330 T0407 ¢

WM_EXPOSURE
0 E2601630B66A2892

192 6777022260285

45EED3 2063268852 ¢

455522 dBdnanns
10503531.821183482
.';5 22 49484105806 1
]
455522 20484105806
132134 35834968044 ©

=5089 5403907
~45804 BIT44T
I3

LG EEE LG CEEEE

3643778 TRIE10E2ET

| ADDIMONAL_NEASURE 1 ADDITIONAL_MEASURE 2 ADDITIONAL
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The variation margin results can also be configured in the trade browser by adding the desired columns.

A Trade Browser /

Trade Browser

Report Data View Export Market Data Process Utilities Help

EEIEE]

Criteri '
Template Description
Trade

Settle

Process

Maturity

4 Configure Columns

All Elements:

Selected Elements:

- variation margin|

=+ Trade

D Linked Object
= Product

=+ TradevM

Keywords

% Yo

Trade Id
Buy/Sell
CP role: ALL

Processing Org

Custody

Search Cril

Trade Id  External R

626014/626014

625028|6250.28

[=1 &> Variation Margin

- @ Variation Margin.CVM
- @ Variation Margin.CVM Currency
@ Variation Margin.DELTA
- @ Variation Margin.DELTA Currency
- @ Variation Margin.FUNDING_RATE
@ Variation Margin.Margin Account
- @ Variation Margin.NOTIONAL
@ Variation Margin.NOTIONAL Currency
- @ Variation Margin.NPV
- @ Variation Margin.NPV Currency
@ Variation Margin.NPV_AD]
- @ Variation Margin.NPV_ADJ Currency
- @ Variation Margin.NPV_AD]_FAR
@ Variation Margin.NPV_ADJ_FAR Currency
- @ Variation Margin.NPV_AD]J_NEAR

@ Variation Margin.NPV_ADJ_PAY
- @ Variation Margin.NPV_AD]_PAY Currency
- @ Variation Margin.NPV_AD]_REC
@ Variation Margin.NPV_AD]_REC Currency
- @ Variation Margin.NPV_FAR
- @ Varlation Margin.NPV_FAR Currency
@ Variation Margin.NPV_NEAR
- @ Variation Margin.NPV_NEAR Currency
@ Variation Margin.NPV_PAY
@ Variation Margin.NPV_PAY Currency
- @ Variation Margin.NPV_REC
@ Variation Margin.NPV_REC Currency
- @ Variation Margin.PAL
- @ Varlation Margin.PAI Currency
@ Variation Margin.PV01
- @ Variation Margin.PV01 Currency
- @ Variation Margin.VvM
@ Variation Margin.VM Currency
- @ Variation Margin.VM_CASH
- @ Variation Margin.VM_CASH Currency

- @ Variation Margin.NPV_AD]_ NEAR Currency

s

<<

Up

Trade Id

External Reference
TRADE_KEYWORD.IM_PORTFOLIO_NAME
TRADE_KEYWORD.LinkedTo

TRADE_KEYWORI
Mirror Trade 1d
TRADE_KEYWOR!

TradeStatus
Product Type
Principal Amount
Product Currency
Book
TRADE_KEYWORI
TRADE_KEYWOR
TRADE_KEYWORI
Trade Date

D.BusinessFlow

D.CCPClearedDate

Product Description

D.CCP
D.RelatedProductType
D.CCPAccountReference
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4 Trade Browser / Trade Browser - X
Report Data View Export Market Data Process Utilities Help
BEEEE \
| Criteria 2 x
Template Description [Jundo Date
Trade Start - v b End + ¥ ~ Trade Filter CM203A1_IRS v
Settle Start = 7 5z End g &z SD Filter
Process Start -~ a End + | > Filter Set
Maturity Start - v ~ End +v ~ [Jopen Currency
TradeId 1D v - Bundle Id A Product Family
Buy/Sell ~ Max Rows# Product Type
CP role: ALL Books Product Id

Processing Org

[[]indlude Child Legal Entities

Status

RTIALLY_ACCEPTED,REGISTERED,TEMP | ...

Custody v SecCode BB_CALC TYP 7] [C]Exd. Underlying products Action
Keywords
i)
Search Criteria
Trade Id Principal Amount Product Currency Book Trade Date Variation Margin.NPV Variation Margin.VM Variation Margin.VM_CASH Variation Margin.CVM Variation Margin.NPV_ADJ Variation Margin.PAT
647004 4,000,000.00USD |CM203  |Apr 12,2019 03:17 PM | 78,390.44368494/ 64,945.467434773)| 0 64,945.467434773) 78,390.44368494 (1]
645506/ 4,000,000.00USD |CM203 " |Apr 04, 2019 03:28 PM | 78,300.44368494 64,945.467434773 0 64,945.467434773 78,300.44368494| 0l
642505 2,000,000.00EUR |CM203 " [3ul 02, 2018 08:00 AM | -49,982.153841294] 11.545216936| o 11.545216936| -49,982.153841294 0l

4.9 Email Alert

You can setup an email alert if the available limit is close to preventing from clearing more trades. For example, if the
warning level is 80% and the limit is $10,000,000, if the limit utilization reaches $8,000,000, a trade keyword is set on
the trade (HEADROOM_IN_WARNING = Y), and an email is triggered.

Message Configuration HRC_HEADROOM_WARNING

Utilities  Help
[~ | PO:ALL
PO: CALYPUK
: PO: CALYPUS
| | PO:FCM

B | Product: Swap

: VERIFIED_TRADE
PYid=310218 : HEADH
® id=310219 : HRC_IM_W.

_4 Message Configuration Setup Window - Version - 0

: Edit Browse
Product Type |Swap Language |English w
Event Type |VERIFIED_TRADE Address Type |EMAIL w
Message Type |HRC_HEADROOM_WARNING Gateway PRINTER £
Processing Org |[FCM Format Type |HTML L
PO Contact Type |Default Template |headroomcheckwarning.html
Receiver |ALL 5D Filter |Headroom Limit Warning
Receiver Role  CounterParty Audit Filter w
Rec Contact Type |Default A
T o [ Matching [ Inactive
[ Do not Send Message
Config Id |310218 Delete Save Save As New
Id Product  Event Message Type ProcessingOrg PO Contact Type  Receiver  Receiver Role  Rec Cont

e Product Type = Swap

November 2024
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310218 Swap WERIFIED TRADE [HRC_HEADROOM_WARMING FCM Default
310219|5wap VERIFIED _TRADE |HRC_IM_WARNING FCM Default ALL CounterParty Default
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« Event Type = VERIFIED status of the trade. This can be changed according to client’s requirement. E.g. client can

decide when this message will be generated.
« Address Type = "EMAIL”
« Gateway = “PRINTER”
o Format Type = HTML
« Template can be a custom one

« SD filter filters trades with keyword Headroom Limit Warning

A Static Data Filter Window [152018/MARGINV152_QIAM4/ calypso_user] - O *

Mame Headroom Limit Warning

External Ref.

Comment

Groups ANY

W Griteria... ) Simulate

Attribute Criteria Filter value(s)
KEYWORD.HRC_WARNING_HEADROOM_LIMIT = I5_NOT_MULL | |

» PO Contact Type set to Default
» Rec Contact Type set to Default

Message Configuration HRC_IM_WARNING

November 2024
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_A Message Configuration Setup Window - Version - 0 - m| *
Utilities  Help
- PO: ALL : Edit Browse
(- | PO: CALYPUK
- | PO: CALYPUS
E-| | PO:FCM Product Type |Swap v Language |English w
= | Product: Swap
- | VERIFIED_TRADE Event Type VERIFIED_TRADE - Address Type EMAIL “
: id=310218 : HRC_HEADH
= Message T HRC_IM_WARNING ~ Gateway PRINTER v
Lo gy id=310219 : HRC_IM_W b Y
Processing Org |[FCM ~ Format Type HTML v
PO Contact Type | Default w Template headroomcheckwarning.html
Receiver ALL SD Filter |Total IM Limit Warning
Receiver Role CounterParty ~ Audit Filter w
Rec Contact Type | Default v ~
Groupi " [[] Matching [] inactive
[] Do not Send Message
Config Id | 310219 Delete Save Save As New
Id Product Event Message Type ProcessingOrg PO Contact Type  Receiver  Receiver Role  Rec Cont
310218/Swap VERIFIED_TRADE [HRC_HEADROOM_WARNING |FCM Default ALL CounterParty  |Default
310219 Swap VERIFIED_TRADE HRC_IM_WARNING FCM Default CounterParty  Default

Proprietary and Confidential

Page 41/ 82



I"INESdaq Nasdaq Calypso

CCP OTC Margin / Version 18

_A Static Data Filter Window [132018/MARGINY152_QIAN4/ calypso_user] - O *

Mame Total IM Limit Warning
External Ref.
Comment

Groups ANY

E Criteria. .. (2 Simulate

Attribute Criteria Filter Value(s)
KEYWORD, HRC_WARNING_IM_LIMIT + IS_NOT_MULL |

Messenger Sender Configuration

ZMessage sender Config

Sender Config I Copy Configl

Message Status ISENT j Praduct Typs ISwap j

Advice Type ICUSTOM j Address Type IEMP.IL j

Static Data Filker | | Gateway IPRINTER j

[v Save Master and Copies AdviceDocuments will be saved in DB

¥ Send [w Sender Bv Method [~ Sender By Gateway

EMAILDocumentSender class wil be called

Save Remove Mew
d Skatus Product Advice Tvpe - Address Tvpe | Gateway 3D Filker Send | Save | Bw @ateway | Bw Method

281218[5ENT Swap  |CONFIRM EMAIL PRIMTER ¥ |~ [ v
1To SEMD [ALL CONFIRM SWIFT SWIFT ¥ | = I i
B50[SENT AL CONFIRM AT PRIMTER C T+ [ i
142196[SENT AL CONSEMT LCH_UE ) MonCancelSubActiontisg | @ | W I v
116696[TO_BE_SEMT [ALL CONSEMT LCH_UE ) MonCancelSubActiontisg | @ | W I v
B3704[TO_BE_SEMT [ALL COMSENT LCH e, MonCancelSubfctionMsg | [ | [ [
B47I3[TO_BE_SEMT |ALL CONSEMT CME M0 F | ¥ I v
. PRINTER o = || /|
2753214 [TO_BE_SEMT [ALL CYR_WORKSHEET LCH 1 isLCHCYRYalidTasend F | ¥ I ¥
910|PENDING ALl DKCOMF oTCC DTCC F | ¥ I -
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Email address is configured on the sender’s and receiver’'s contact specified in the Message Setup.

zcnntact Window -Version - 1 [1400225P2 /mastery145p2/calypso_user]

Ltilities  Help
Leqgal Entity Role Product
|cusu1 | IP.LL =l I-""LL
Processing Crg Effective Fram Effective To
ot i |
Lask Marne |I First Marne IMax
Address [39 Park Averue City INew Yark
State INY
Counkry IUNITED STATES
Phone I Telex I
Suifk; I | E-Mail Icalypso@localhost

Email address is configured on the sender’s and receiver’s contact specified in the Message Setup.

Revision 5.0 / Approved

November 2024 Proprietary and Confidential

Page 43/82



"I NESdaq Nasdaq Calypso

CCP OTC Margin / Version 18

5. OTC Margin Collateral Setup

The collateral can be taken into account in the limits check. You can use the collateral computed for Calypso Margin
Call Contracts, or you can import external collateral amounts.

5.1 Collateral Management Engine

Engine Configuration

Unable to edit a running engine. Displaying in read-only mode.

Engine Name: @ Engine ID: Max Queue Size: @ Max Batch Size: @ Number of Threads: @
|Collatera|ManagementEngine |103 |
Engine Class: Event Pool Policy: @ Pricing Environment: @
|com.calypso.engine.cnllateral.CnllateraIManagementEngil v v
Display Name: @ Application Type: Save settle position changes: @
[Collateral Management Engine [EngineServer v
Description: Configuration attributes
Attribute Name Attribute Value -
Persisted Event Configuration: BALANCE_MODE
PSEventAccountBilling CLASS_NAME
PSEvemInveptorySecPosition - DISPLAY_NAME
PSEventMarginCallEntry -
PSEventTrade P
PSEventTransfer . EVENT_ORDER
Event Filters: EXCLUDE_PRODUCTTYPE
Al|Tran5fer5KnO\mEVentF[Iter v . EXCLUDE_STATUS
CollateralManagementEventFilter -

HANDLE_FUTURE_LIQ_CASH_FLOWS
IGNORE_ACTION

> INSTANCE_NAME
.Engine Manager Configuration: Start on Startup:. INV_MAX_POSITION
engineserver ¥ v LIQUIDATION_TIMEQUT
MAX_TIMER_POSITION
MCC_DATE_KEYWORD
MCC_FEED_NAME
MCC_IGNORE_CONFIG_CHANGES

MCC_INTRA_DELAY ~

1 ]
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5.2 Margin Call Contracts

For the IM Clearing Member contracts, you need to add a margin call contract attribute that matches the clearing
member account node.

Sample account node in the Market Risk Hierarchy

CCP_AUTO2 = Attributes (¥ Node
B2

CB2_HOUSE [cB2_HOUSE]

Set the margin call contract attribute ACCOUNT_NAME to the account node.

Q Margin Call Window - Version - 0
Margin Call Config  Util  Help

Edit Browse
MName : CB2_HOUSE IM| 438302 1] Subtype : Master j Templates ...
Description : CB2_HOUSE IM Parent :

Parties Details Dates &Times Exposure Groups Initial Margin  Independent Amount Eligibility Concentration & Limits  Optimization Configurations Ratings Additional Info  Documents

Comment:

=} 2l

= | A
= z#‘

= CFD
BOTH_MAR.GIMN
NO_MARGIN
RST
= Others
ACCOUNT_MAME CB2_HOUSE
CCP

5.3 Importing External Collateral Amounts

External Collateral Amounts can be imported using the Data Uploader.

The Data Uploader supports CSV and XML files. The file names should start with
“HEADROOMCHECKCOLLATERALVALUES”, for example “HEADROOMCHECKCOLLATERALVALUES_<name>.csv”.

Sample files are provided under <calypso home>/docs/calypso-datauploader/samples/HeadroomCheck.
Launch the Data Uploader window using Processing > Tools > Data Uploader from the Calypso Navigator.

Select a file from your machine, the content for the file is displayed:

Revision 5.0 / Approved
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Data Uploader GUI (User: calypso_user)

|uploader Unilities

Source | Uploader 'l Format } - Select Flle [ Folder | sajdatauploader_samplesMeadroomChechCollater alYahues_first.osv I Refresh Upioad

HeadroomCheckCollateralValues_first.cov

UploadStatus Action ModeMame  Collateralfmou... Currency Comment [Fiebd
Mew JPChase 100000.0 wip Headroom Chec
[-RaNs] Uptn room Chec
Iluomcht':
Look In: | |1 datauploader_samples ~| @& [0 pomche
|| HeadrogenCheckColateral s ]

Hadr coenChaciCiolateral? ol

| HeadroomCheckColasterahiasles first.csv
HeadroomChaddimd.aoml
HeadroomCheckLimi 2, sl
HeadroomCheddimd values_first,csv

» Click Upload|to load the collateral amounts into Calypso.

Note that the collateral currency is the base currency of the pricing environment defined in the environment property
HEADROOMCHECK_PRICING_ENV.

5.4 Collateral Workflow

In order to trigger the Limit Check for collateral positions updates, you need to add the following rules to the Collateral
workflow provided out-of-the box by the Collateral module.

o All the transitions from NONE to EXECUTED should be STP.

« Add the rule StartMonitorEntryEvent on the transition NONE — NEW - PRICING. It allows the scheduled task
COLLATERAL_MANAGEMENT to monitor collateral positions changes. It generates PSEventMarginCallEntry
events that are consumed by the CollateralManagement engine to update the Limit Check accordingly.

« Add the rule StopMonitorEntryEvent on the transition of your choice, (all PRICING — PRICE transitions for
example). It stops monitoring collateral positions changes for those transitions.
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1_LOCAL/calypso_user]

Processing Org |ALL

Event Class | Collateral - Subtype |ALL Product | ALL ~
Orig Status | AGREED_MNO_CALL e Action |EXECUTE Result Status | EXECUTED ~
[ pifferent User ~ [] Create Task Use 5TP [ Use KickOfffCut Off 0| Priority
[ Log Completed Preferred Action [ Update Only Generate Intermediary Event Needs manual Authorization
Rules Help...
Filter Custom Rules Definitions. ..
Audit Filter
Comment

Resulting Status

DISPUTED

Use ST Priority Log  Subtype  Product Type

Processing Org

|

ATED DISPUTE [] [] ol [] |aL ALL ALL
284235|ALLOCATED \VALIDATE VALIDATED ] [] ol [ [aL ALL ALL
327719|CALCULATED PROCESS PROCESSED ] ] o [ [aL ALL ALL
234240DISPUTED RESOLVE_DISPUTE [ALLOCATED ] ] ol [ [aL ALL ALL
284241[EXPOSURE_AGREED |ALLOCATE ALLOCATED ] ] o [ [aL ALL ALL
284242|EXPOSURE_AGREED  |CLOSE CLOSED H H of [ |aw ALL ALL
284243[EXPOSURE_AGREED  |EXECUTE EXECUTED ] ] o [ [aL ALL ALL
284244]EXPOSURE_AGREED |[RETURN RETURMED ] ] o [ [aL ALL ALL
234245|EXPOSURE_AGREED  [VALIDATE PENDING_APPROVAL ] [] ol [ [aL ALL ALL
284246 NONE NEW PRICING ] ] o [ [aL ALL ! StartMonitorEntryEvent l ALL
234247|PENDING_APPROVAL |ALLOCATE ALLOCATED ] ] ol [ [aL ALL ALL
284248PRICED_NO_CALL  |AGREE_EXPOSURE |[EXPOSURE_AGREED ] ] o [ [aL ALL ALL
234249PRICED_NO_CALL  [NOCALL AGREED_NO_CALL ] [] ol [ [aL ALL ALL
284250[PRICED_PAY AGREE_EXPOSURE |[EXPOSURE_AGREED ] [] o [ [aL ALL ALL
284251PRICED_RECEIVE  |AGREE_EXPOSURE |[EXPOSURE_AGREED ] [] o [ [aL ALL ALL
284252[PRICING PRICE PRICED_NO_CALL ] ] o [ [aL ALL %u,smwonimrﬁnnﬁvent m
284253[PRICING PRICE PRICED_PAY ] ] o [ [aL ALL CheckPay,StopMoritorEntryEvent L
234254]PRICING PRICE PRICED_RECEIVE ] ] ol [ [aL ALL CheckReceive,StopMonitorEntryEvent JBLL
327720[PROCESSED CALCULATE CALCULATED ] ] o [ [aL ALL L
327721PROCESSED EXECUTE EXECUTED ] ] ol [ [aL ALL Execute,StopMonitorEntryEvent ALL
284255|VALIDATED EXECUTE EXECUTED ] [] o [ [aL ALL StopMonitorEntryEvent ALL

Make sure that there are no entries for Margin call contracts you use for margin engine in PENDING_MARGIN_CALL_
ENTRIES DB table. If there are any MCC entries from some old dates then the user should go back to collateral
manager and load MCC on the process date and apply the action which trigger the stopmonitorentryevent.

For example, there are entries for MCC 501801 AND 501804 on process date May 17 2019

) @startPage x |E@rRecoMDR vist x (@ 1 £0CAL * | [FEIPENDING MARGIN_CALL ENTRIES X

)

PERYR BQ Gued

|8 maremvisrtoca ~|

" | Worksheet

Query Buider

avy

5@

[ Query Resut *

[k 5QL | AllRows Fetched: 2in 0,006 seconds

B o [§ Awm_vesion[§ LasT_ueoae

|8 astuser [§ mcco|f mer_auance

|8 Prev_sEcuRrTy_maraIN[§ PREV_SECURITY_MARGIN_DATE

| consrmuren marein [ consTITUTED MARGIN ROUNDED [§ MTA_AMOUNT B GLOBAL REQUIRED MARC

138511
2 33513

317-MAY-1% 08.45.14.000000000 PM calypso_user
330-MAY-1% 09.30.10.000000000 BM calypso_user

501801 -7801. 638555555585
501804 5522.618555855585

0 {null)
0 30-MAY-18 12.00.00.000000000 AM

-1007301. 64 0 -1007801.%
-30477.38 0 -30477.

> Query Result x

588G

All Rows Fetched: 2in 0,006 seconds

£_DATE_SECURITY [ TRADE_MARGIN

|8 marein_requren [B TRADE_paTETIME

|8 Process pate

F uEv_casH_MARslN‘El PREV_CASH_MARGIN_DATE

|8 nerasie_peosuRe g RounsinG METH

1
2

-7801.

-7801.

18-MAY-19 0 o0

17-MRY-15 12.00.00

952261

952261

18-MAY-19 0 o0

BB
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Load the MCC on 5/17/2019 and execute the contracts and make sure that the entries are not there in the DB table
anymore.

Colateral Fiter o o | [Resiits [
= B - B Wy - Elreport - Chosta - Qview - £
E Process Date/Time r
[ S /17/20 10 %] Contract Name Status Acton  ContractCurrency ~ GlobalRequredMrg  Dispute  CptyAmount  Dispute Amount  DisputeResson  DisputeStatss  AcceptanceStatus  Dispute Comment  Agreed Amount  Direction
B Collateral Context NORE  ELR None None 0.00ay
Colateral Con. . test NONE R + ¥ X = = 0.007ay
 Filter
PO Niame
LE Name:
Contract Types

Contract Groups
Contract Fiter
ContractIds  501801,522802,..

R e L e i ey L L L e i

FERBR RR &Red

Worksheet Query Builder

lFelect *from pending margin

% 4

[ Query Result x
@ B, 6 Bk 5oL | AlRows Fetched: 0in 0,002 seconds
B o [ auvorr_.|d iastu..|@ iastu..|d mccao [g merea..|@ erevs...|[d prevs...

Collateral position

External Collateral system

St o sy sellie e and intraday position change

Collateral waluations
imported via data
uploader

Update

collateral
positions atthe
start of the day

Collateral position
[11value the updated position based on new MC trade
) Send updates to the Headroom

ateral table

b

s L | Pl M Lt Caditere Lt
(L]

——— gpiinin Thn
i ooa 80 CEGCRF AR A ERA PR DT

5.5 Steps for Collateral Withdrawal and Limit Check

1. Margin Call Trade is saved
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2. Transfer Engine generates transfers for margin call trade

3. Margin Call Position (Inventory Position) is created by Margin Call Position Engine.
4. Collateral Management Engine gets Inventory Position.

5. Collateral Management Engine creates Pending Margin Call Entries.

6. Margin Controller Engine gets a PSEventMarginCallEntry event.

7. Margin Controller Engine sends a specific message (Headroom Collateral Message) to the margin engine bus to
request head room validation. This message will carry the trade information along with it, so the action accept, or
reject could be applied as an outcome of the headroom check

8. The Margin Engine Head Room check either accepts or rejects the collateral request

9. The DataPersistor within Margin Engine receives the Accept/Reject result from the Margin Engine
10. The DataPersistor applies the "ACCEPT" or "REJECT" action to the Margin Call Trade

11. If rejected, the Margin Call Trade should have workflow that CANCELS the Transfers

12. If rejected, the transfers are canceled

13. The Margin Call Position engine receives the event for the canceled transfers and updates the Inventory Position

Margin Call trade and collateral workflow:

Processing Org (FCM

Event Class  PSEventTrade e Subtype |ALL w~ Product | MarginCall i
Orig Status | NONE LY Action |NEW LY Result Status | PENDING £
[] Different User Create Task [Juse sTP [] Use KickOffjCut Off 0 | Priority
[]Log Completed [ ] Preferred Action [ Update Only [] Generate Intermediary Event [ Meeds manual Authorization
Rules Help...
Filter Custom Rules Definitions. ..
Audit Filter w v
Comment
Id Orig Status Action Resulting Status Different User  Use STP Priority Log  Subtype  Product Type  Rules  Processing Org
295718 MOME MNEW PENDING | ] H MarginCall
310722|PENDING AMEND PENDING ] [] o ] |ALL MarginCall FCM
295719|PENDING ALTHORIZE |VERIFIED : : o : ALL MarginCall FCM
327218 |PENDING SUBMIT PENDIMG_HRC_COLL : 2 0 : ALL MarginCall FCM
310719|PENDING_HRC_COLL |ACCEPT VERIFIED : : 0 : ALL MarginCall FCM
310720|PENDING_HRC_COLL |REJECT CAMCELED : : 0 : ALL MarginCall FCM
295720 VERIFIED AMEND VERIFIED ] ] o [J |aLL MarginCall FCM
310721 [VERIFIED CANCEL  |CANCELED ] ] o [J |aLL MarginCall FCM
Revision 5.0 / Approved
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Processing Crg |ALL

|

Event Class | Collateral

- |

Orig Status | AGREED_NO_CALL

- |

soure

[ DifferentUser [ ] Create Task Use STP [ Use Kickofffcut OFF [ o] priority
[] Log Completed Preferred Action [] Update Cnly Generate Intermediary Event Meeds manual Authorization
Rules| | IZI | Help... |
Filter| | D Custom Rules Definitions. .. |
Audit Filter| - | | |
Comment
d Action Resulting Status Different User  Use STP  Priority Log  Subtype  ProductType  Rules Processing Org
284235 ALLOCATED DISPUTE DISPUTED L] o | | JALL ALL ALL
2834239|ALLOCATED VALIDATE VALIDATED ] 1] o [ |ALL ALL ALL
284240|DISPUTED RESOLVE_DISPUTE |ALLOCATED : : a : ALL ALL ALL
284241[EXPOSURE_AGREED |ALLOCATE ALLOCATED O O o [ [aL ALL ALL
284242[EXPOSURE_AGREED |CLOSE CLOSED O O o [ [aL ALL Close ALL
284243[EXPOSURE_AGREED |EXECUITE EXECUTED W W o [ [AL ALL ALL
284244[EXPOSURE_AGREED |RETURN RETURNED O O o [ [aL ALL Return ALL
284245|EXPOSURE_AGREED |VALIDATE PENDING_APPROVAL : Z a : ALL ALL ALL
284246 NONE NEWY PRICING (] (] o [ AL ALL StartMonitorEntryEvent ALL
284247 |PENDING_APPROVAL |ALLOCATE ALLOCATED : : a : ALL ALL ALL
284243[PRICED_NO_CALL  |AGREE_EXPOSURE |EXPOSURE_AGREED O O o [ [aL ALL ALL
284243[PRICED_NO_CALL  |NOCALL AGREED_NO_CALL O ¥ o [ [aL ALL ALL
284250 |PRICED_PAY AGREE_EXPOSURE |EXPOSURE_AGREED ] [ o [ |ALL ALL AutoAdjust ALL
284251|PRICED_RECEIVE AGREE_EXPOSURE |EXPOSURE_AGREED : Z a : ALL ALL AutoAdjust ALL
284252/PRICING PRICE PRICED_NO_CALL O O o [ [aL ALL CheckNoCall,StopMonitorEntryEvent  |ALL
284253|PRICING PRICE PRICED_PAY O O o [ [aL ALL CheckPay, StopMonitorEntryEvent ALL
284254/PRICING PRICE PRICED_RECEIVE W W o [ [aL ALL CheckReceive, StopMonitorEntryEvent |ALL
284255|VALIDATED EXECUTE EXECUTED : Z a : ALL ALL StopMonitorEntryEvent ALL
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6. OTC Margin Sample Process

6.1 Running the Servers

Nasdaq Calypso
CCP OTC Margin / Version 18

The following servers need to be running. They are located under <calypso home>/deploy-
local/<environment>/.

6.2 Computing the Margins

authServer
discoveryServer
gatewayServer
eventserver

dataServer

riskServer
sharedServices
dataGridNode
dataGridEnabledCalculator
dispatcher

ersRiskServer
engineServer
calypsoMessagingServer
riskMessagingServer
marginEngineOtcCleared
Scheduler

Navigator

6.2.1 Create a Batch Configuration

Bring up Market Risk and create a batch configuration under Setup>>Batch. Please refer to Calypso Market Risk
documentation for details.
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6.2.2 Populate the Data Grid

Create a DATA_GRID_HYDRATE scheduled task.

Task Description
Task Type: |DATA_GRID_HYDRATE

External Reference: |Data Grid Population

Comments: |

Description: |

Bxecution Parameters

Attempts: |1 ' Retry After: |0 |

JVM Settings: | -Xms512m -Xmx1024m -XX:MaxPermSiz
Log Settings: ‘
Task Notification Options

[]Send Emails [ ] Publish Business Events  To

Common Attributes
= Task Attributes
Global Trade Filter List

Pricing Env List M
I
CCR Analysis Config

» Enter atrade filter
» Entera pricing environment
» Enter the Market Risk Batch for which you want to use a data grid.

The CCR Analysis Config attribute does not apply to Market Risk.

Run the DATA_GRID_HYDRATE scheduled task.

6.2.3 Compute the Sim Analysis
Create a ERS_ANALYSIS scheduled task.
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| Task Description

Task Type: |[ERS_ANALYSIS
External Reference:

Comments:

Description:

———

Execution Parameters
Alternpts: 1 Retry After; 0 minutes  Expected Execution Time (SLA): 5 minutes
VM Settings: -Xms512m -Xmx1024m

—

Log Settings:

C o m—

| Task Notfication Options
| |send Emails [ |Publish Business Events To User: ~

Common Attributes
Task ID

Processing Org

Trade Filter

Filter Set

Pricing Environment M
Timezone America/Los_Angeles
| Valuation Time Hour 0
Valuation Time Minute 0

Unda Time Hour

Undo Time Minute

Valuation Date Offset

From Days

To Days

Pricer Measures

Business Holidays

Ia-ul_(l Attributes

Batch Name HRC_ _
Is Live false
Dispatcher config default
Save Results ? true
Max Trade Per Task 5
Calculator Count 5

Gather Execution Stats true

» Batch Name — Select the Market Risk batch to run. It should be the same Market Risk batch specified in the DATA_
GRID_HYDRATE scheduled task.

» Is Live—Need to be set to False
» Dispatcher config — Select the dispatcher configuration to use.
» Save Results? — True or false. Set to true to save the analysis results to the database.

If set to false or not set, you can save the results to the database using the scheduled task ERS_SAVE_RESULTS
(described below). Optional.

» Max Trade Per Task — For optimization, you can restrict the maximum number of trades that each calculator will
process at a time. Optional.

» Calculator Count — For optimization, you can enter the number of calculators. Optional.

» Gather Execution Stats — True of false. Set to true to gather job execution statistics. Optional.

Run the ERS_ANALYSIS scheduled task.

[NOTE: Make sure to set the timezone in the scheduled tasks - It is mandatory]
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6.2.4 Compute the Margins

It is mandatory to start the margin engine (using the engine server).
Then run the following scheduled tasks as needed:

CCP OTC Margins:
e LIQUIDITY_RISK_INPUT - For CCP OTC margins only
+ MARGIN_OTC_CALCULATOR
+ MARGIN_OTC_VM_CALCULATOR scheduled task.

Clearing Member (FCM) Margins:
« CLEARING_RISK_SERVICE

6.2.5 Margin Engine Monitoring

Margin Engine Monitoring

Nasdaq Calypso
CCP OTC Margin / Version 18

If the Margin Engine cannot start due to a missing FX rate or a missing batch, or any other “business reason”, the user
can select Action/Retry after updating the market data or running the EOD batch. The Margin Engine will try to restart.

Task Station Setup
-
i - = . e
A Report Configurations — p— .
J Task Station Tabs |Task Enrichment Filtersl
Q- Name Value
Margin Engine Exceptions Tab Name Margin Engine Exceptions
Workflow Types Exception
Books _ANY_
Book Attributes
Event Types EX_MARGIN_ENGINE
Priorities LOW, NORMAL, HIGH, CRITICAL,...
Task Statuses NEW, UNDER_PROCESSING, PAS...
Enrichment Columns Filter
Task Date Type TaskDatetime
From Tenor -50Y
To Tenor +40Y
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A Report Configurations - : “
# Rep 9 - - - - -
J Task Station Tabs |Task Enrichment Filters |
| Q- Mame Value
Tasks Tab Name Tasks
Workflow Types Trade
Books _ANY__
Book Attributes
Event Types PENDING_HRC TRADE, PENDING_RE...
Priorities LOW, NORMAL, HIGH, CRITICAL, VER...
Task Statuses NEW, UNDER_PROCESSING, COMPLE... i
Enrichment Columns Filter
Task Date Type TaskDatetime
From Tenor -50Y
To Tenor +50Y
- L] S e— - [——— M
A Summary Panel Configurations
: L - - —— - — ——
Browse and manage summary panel configurations
OO
Workflow Subtype PO Product Type Product Subtype Available Columns | Column N I
[=F Workflow Type: Trade |0.v Type here to filter columns = |Trade Id
L al  [fa&l] [all] [all] 1 Clearing » | 4a |BoOk
----- # Client Direction CounterParty.Short Name
----- # Client Product Descriptior = + Product Description
[#- . ClientPricer | ¥ [Trade Date
[# ) Product Nominal
| Trade )
----- # .Upfront Fee Settlement [ guadnnt;
[ | Account rade Frice
..... # Action Trade Currency
----- # Allocated Quantity Buy/Sell
----- # Alternate Date Entered Date
----- # Analysis Key Entered User
----- # Benchmark Bundle Mame
----- # Block Size Bundle Type
----- # Book
_____ ® Book Base Coy iragestatus
----- # Book EOD rader _
..... # Book Id TRADE_KEYWORD.HRCRejectC
Summary Panel KeyDetail |~ # Book LE Parent TRADE_KEYWORD.HRCRejectRe
----- # Book Legal Entity TRADE_KEYWORD.HRCStatus
[ Workflow Type: Trade | # Book Location TRADE_KEYWORD.HRC_WARNI
Warkflow Type:  all G | Book_Attr TRADE_KEYWORD.HRC_WARNI
|| Po: all ([ Bundle | |TRADE_KEYWORD.IM_PORTFO
||| Product Type: al # Bundle Id
Product Subtype: all 1 Ll L 4 Ll r
Apply Cancel

Sample Outputs
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A Task Station [160013/MARGINDEMO_V16_13/calypso_user]

Task Station View

4 [ Margin Engine [1]
[ Trades
0 Margin Engine Exceptions [1]
4 [ Margin Engine Trades
1 Margin Engine Trades
© Tasks

Processor Status Queue Size Consumers Messages/Sec

it Checker
Persistor Running
i Running

A Task Station [160013/MARGINDEMO_V16_13/calypso_user]

Task Station  View
[=1 Report Catalog [=N-TES
EEIEIETELYE
Q- Type here to filter tree elements
(& TaskStation Configs [0]
(& Marain Engine [0]
@ Trades
[ Margin Engine Exceptions [0]
(© Margin Engine Trades
[ Margin Engine Trades
D Tasks

Processor Status Queue Size Consumers Messages/Sec

What-If HRC Limit Checker Running 0
E er::CollateralManag...| - = [ . |
H i er Running
Running
Running

Running
Running
Running
Running

| & Margin Engine Exceptions [0] x |

=71 Report Catalog oD@ 7 X J 1 Margin Engine Exceptions [1] x |

EEEL-YE 5| @ Task - |5 V|| B export -| B B
Q- Type here to filter tree elements Task Id «  Task Owner . Task Status - Priority < | Event Type +» Comments

4 [ TaskStation Configs [1] NEW HIGH

5 |G 7 | B Export - |

Task Id - Task Owner - Task Status - Priority « Event Type .. Comments

cker
Data Persistor Running

Engine Server::UpdateManager Running

Margin Engine Logs
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Following alerts are logged in the ALERT log file. These
alerts are triggered when ...

* System|Startup
--> When the technical wiring of a component is done

System|Disconnected

--> When the component is disconnected from the
bus. A business error is preventing the component to
connect properly. Business User is expecting to fix the
issue and retry (through the task station)

System|Connected
--> When the component is disconnected from the
bus. Business initialization is Successful

MarginEngine|Consumerinfo
--> Each time the Number of Consumers (thread)
changes

MarginEngine|QueueSize

--> Each time the Queue size of a Component is
bigger than the threshold defined in the
alerts.properties (default is 1), refreshes each time the
queue size changes

MarginEngine|QueueSizelnfo

--=> Each time the Queue size is changed, and not
above threshold. So by default this alert is generated
when the Queue Size comes back to 0.

Example of Log generated

2007-10-16 R4:IzdP, DRE-ORO0Q] 1510870719104 |[WARK | S0L |GetConnect lonTine | | |Mar
TOIT=10=1€ Hdeclbcdd,000-0800] 1510870724000 | INFO | Syaven| Startup |2 |TopieCloan

Z01T=10=1& HdelBedd, V9E=0800] 1510670726156 | INFO | Sysven| Startup |3 | ERCHuleipl
Z017=11=1% I 46, 65TA=0800]| 1510870726678 | INFC |HarginEngine | ConsumerInfo|4
I017=11=1% 1 46, #TI-0000| 1510070724670 | IRFC |[HarginEngine | QueveSizeInio|
Z017-10-14 B4s1Wz4d, 7II-0000] 1910078726730 | INFO |HarginEngine | Consumas Infe |6

2007-10-18 R4:10:46,7H4-0000] 1510870726734 | INFO |HarginEngine | QusceSizelnts|

6.3 Limit Check Process

6.3.1 Initializing the Limit Check Process

Nasdaq Calypso
CCP OTC Margin / Version 18

At the start of day, a number of scheduled tasks need to be executed in the following order, to initialize the Limit

Check process:

« HRC_CLEAR_NPV - Initialization of cumulative NPV for all portfolios.

e HRC_COLLATERAL_INITIALIZATION - Initialization of collateral amounts.

o HRC_NODE_INITIALIZATION - Initialization of Limit Check results.

You can also use the scheduled task HRC_START_OF_DAY with everything set to true to initialize the process.
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F Task Attributes

Initialize Collateral

Initialize Headroom Check Nodes
Restart Option

Additional Calculation Params

true
true
Restart IM, Init PLVectors, Restart VM, Clear VM, Init VM

You can also use the scheduled task HRC_BEFORE_HISTSIM to initialize headroom statistics or to catch up intraday
market data changes in order to update all statistics based on latest market data.

The scheduled task HRC_BEFORE_HISTSIM does not have any attributes.

And if you want to refresh the Market Risk batch and restart the Margin Engine components, you can run a scheduled
task chain like below.

A Task Chain Definition

Task Chain Definition
Task Chains are special types of task definitions which consist of other previously defined tasks.

External Reference HRC Chain
Description HRC Chain|

4 Add [E, Remove 4 Move Up ¥ Move Down

Extern... ID Type Trade Filter
| B |HRC_B... 130621HRC_BEFORE_HISTSIM
=1 |LCHSA,... 119620 DATA_GRID_HYDRATE
[ B [HRC™ 109620 ERS_ANALYSIS
| B [Margin ... 135620 MARGIN_OTC_CALCULAT...
| B [HRC_S... 130620HRC_START_OF_DAY

6.3.2 Starting the Limit Check Process

Start the following servers:
» Risk Messaging Server using “riskMessagingServer.bat\.sh” (this server must be started first) — It creates in-
memory trades for the imported trades.

« Margin Engine OTC Cleared using “‘marginEngineOtcCleared.bat\.sh” —It takes trades routed by the Trade
VaR Server and the Margin Controller engine and computes incremental VaR.

« Engine Server- It starts the Margin Controller engine that routes the collateral and limit changes to the Trade VaR
process, and starts the Update Manager engine that routes the trades and limit changes to the Margin Controller.

6.3.3 Limit Check Monitor

You can add a menu item for the Limit Check Monitor to view the results of the Limit Check (menu action

hc.apps.monitor.HeadroomCheckMonitor).
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If “IM Exposure — Collateral” <= Limit

=> The trade is accepted

If “IM Exposure — Collateral” > Limit

=> The trade is rejected

In addition, limits are also checked at the trade pair level:
« If both trades of a trade pair are accepted, both trades are accepted
« If any trade of the trade pairis rejected, both trades are rejected

For the Headroom Limit Checker to send results to the Headroom Check Monitor, HRC_MONITOR needs to be set to
true in the Calypso environment property file.

MARGIN APP_URL=http\://localhost)\:9140/margin-ui
DS_ENFORCE_U'NIQUE=falEie

DBURL=Jjdbc\ :oracle\:thin\:@localhost\:1521\ :CALYPSO

HTML EDITOR=C\:Program) FilesMicrosoftl OfficeOfficelOWINWORD.EXE
BLOOMBERG_FTP_PASSWORD=] zHUu. sVLzEODEXP

HRC MONITOR=true

ERS INTERNAL LE RULE=TRUE
EDEALINGWEBSERVER NAMING PROVIDER URL=http-remoting\://localhost)\:8460
WEB_SERVER_LOCATION=SET\ BATHY\ TQO% <CALYPSO HOMEZ>

PARTIAL CASH FOR_SECURITY MATCHING=TRUE
ENTITLEMENTSERVER NAMING PROVIDER URL=http\://localhost\:8320

6.3.4 Trade Blotter

You can right-click a trade in the Trade Blotter and choose “Headroom Check Results” to view Limit Check
information:

Headroom Check Trade Blotter Window

~Trade Blotter
Trade Id | Client | &ccount Status Limit Type | Currency LLimit Litil Limit: Lt (%) I IM (End) I IM {Start) Collateral Dake Headroom Limit
44936 | Clientl = Rejected Headroom uso 24,612,678.23| -146.13% 387,321.77 387,321.77| 15,000,000.00) 04/23f2014 04:08:00 &M | 10,000,000,00
44936 | Clientl . Rejected Total IM usD 14,612,678.23 387,321.77| 387,321.77 15,000,000.00) 04/23/2014 04:08:00 AM | 10,000,000.00

The Limit Check popup window shows the following information:
« Time of Check
« Startinitial margin (at the time of the check)
« Initial margin including the new submitted trade
« Trade NPV (if applicable)
« Initial margin Limit (at the time of check)
o Limit (at the time of check)
o Collateral value (at the time of check)

o Utilization
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o Limit Utilization
e STATUS of limit check

« Corresponding trade in the pair (if applicable)

Limit Utilization is defined as follows:
HRC Utilization = Total IM
HRC Utilization % = Total IM / (Total Collateral+ Limit)

For Headroom Limit, it translates into:
HRC Utilization = Total IM — Total Collateral
HRC Utilization % = Total IM / (Total Collateral+ Limit), limit can be 0.

For IM Limit, it translates into:
HRC Utilization = Total IM
HRC Utilization % = Total IM /Limit (total Collateral = 0)
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7. OTC Margin Headroom Check Life-

cycle

7.1 Configuration

1. The domain value for business type should be set to CCP

_A Domain Values O *
& Reload [l Save Save Al | [%%] constraints Setup (7]
€1~ marginengine 10f3@ @ | [ value
Mame: |MarginEngine.Config
------ .j MarginEngine .BATCH_NAMES ~
B .j MarginEngine. Config Value: BusinessType
- -JoLsiness T ype
[ t: |CCP
e 4% MaxCCPPackageSize st
4% PackageBundleType
] MarginInput. Inflation. Subtype << Add Add & Save
] MarginInput.ProductFamily. Ignore
fel===| LB i i brn s ) ST == Remowve
2. Max CCP package size is the maximum number of trades in a trade package configured by the user.
A Domain Values O et
Q§° Reload [ save Save Al | [%] Constraints Setup @
1~ marginengine 16f3@ @ | [ value
Mame: MarginEngine.Config
------ .j MarginEngine . BATCH_MAMES ~
B .j MarginEngine. Config Value: MaxCCPPackageSize
Poiae
H 4 BumessType Comment: | 1000
: -L’ PackageBundIeT\ype
- [ ] MarginInput. Inflation. Subtype << Add Add & Save
------ .j MarginInput.ProductFamily.Ignare
3. Package Bundle type can be configured as ‘Package’ for trade package lifecycle events.
A Domain Values O d
Q§° Reload [ save Save Al | [%] Constraints Setup @
1~ marginengine 10f 3@ @ | [ value
Mame: |MarginEngine.Config
------ .j MarginEngine . BATCH_MAMES ~
B [ MarginEngine. Config Value: PackageBundleType
- 4* BusinessType
C t: \Packa
ie MaxCCPPackageSme omment: | Fackage
B 805 ckageBundleType
.j MarginInput. Inflation. Subtype << Add Add & Save
------ <[] MarginInput.ProductFamily.Ignare
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4. The workflow statuses can be configured by the CCP using the below domain where the comment section can be
used to describe if the trades will be added or removed by the action resulting in this status. The names of the actions
in the workflows would remain constant and cannot be configured.

Domain "MarginEngine.Config.CCPTradelntegration":

Value = WAIT_TRANSFER
Comment = REMOVE

Value = WAIT_TERMINATE
Comment = REMOVE

Value = WAIT_MARGIN
Comment = ADD

Value = WAIT_DECLEAR
Comment = REMOVE

Sample CCP Workflow

Below is a sample CCP workflow which shows different trade lifecycle workflows with the above status
customization.

Product
Type

Orig Status Action

Resulting Status

CLEARED PORTFOLIO_ WAIT_P_TRANSFER | false |ALL ALL
TRANSFER
CLEARED COMPRESS WAIT_COMPRESSION]| false | ALL ALL
CLEARED ROLLBACK WAIT_BULK_MARGIN | false | ALL ALL
CLEARED BACKLOAD WAIT_BACKLOAD false [ ALL ALL
CLEARED TRANSFER TO_BE_TRANSFERED | false | ALL ALL
CLEARED TERMINATE TO_BE_TERMINATED | false | ALL ALL
CLEARED DECLEAR WAIT_DECLEAR false [ ALL ALL ApplyLifeCycle
CLEARED AMEND CLEARED false [ ALL ALL
CLEARED CANCEL CANCELED false | ALL ALL
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Orig Status Resulting Status
DECLEARED ROLLBACK CLEARED false | ALL ALL
DECLEARED CANCEL CANCELED false | ALL ALL
HELD_WAIT_ SUBMIT WAIT_DECLEAR false | ALL ALL ApplyLifeCycle
DECLEAR
HELD_WAIT_ REJECT CLEARED false | ALL ALL
DECLEAR
HELD_WAIT_ SUBMIT WAIT_TERMINATE false | ALL ALL ApplyLifeCycle
TERMINATE
HELD_WAIT_ REJECT CLEARED false | ALL ALL
TERMINATE
HELD_WAIT_ SUBMIT WAIT_TRANSFER false | ALL ALL ApplyLifeCycle
TRANSFER
HELD_WAIT_ REJECT CLEARED false | ALL ALL
TRANSFER
WAIT_DECLEAR REJECT HELD_WAIT_ false | ALL ALL
DECLEAR
WAIT_DECLEAR ACCEPT DECLEARED false | ALL ALL
WAIT_MARGIN REJECT PROCESSING false | ALL ALL
WAIT_MARGIN ACCEPT CLEARED false | ALL ALL
WAIT_TERMINATE ACCEPT TERMINATED false | ALL ALL
WAIT_TERMINATE REJECT HELD_WAIT_ false | ALL ALL
TERMINATE
WAIT_TRANSFER ACCEPT TERMINATED false | ALL ALL
WAIT_TRANSFER REJECT HELD_WAIT_ false | ALL ALL
TRANSFER
NONE NEW PENDING false | ALL ALL
PENDING ASSIGN WAIT_BULK_MARGIN | true ALL ALL
PENDING BACKLOAD WAIT_BACKLOAD false | ALL ALL
PENDING AMEND PENDING false | ALL ALL
PENDING SUBMIT WAIT_MARGIN true ALL ALL ApplyLifeCycle
PENDING TERMINATE WAIT_MARGIN false | ALL ALL ApplyLifeCycle
PENDING TRANSFER WAIT_MARGIN false | ALL ALL ApplyLifeCycle
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Orig Status Resulting Status

PENDING AUTHORIZE CLEARED false [ ALL ALL

PENDING CANCEL CANCELED false | ALL ALL

PROCESSING REJECT LIMIT_FAILED false | ALL ALL ApplyLifeCycle
PROCESSING SUBMIT WAIT_MARGIN false [ALL ALL ApplyLifeCycle
PROCESSING CANCEL CANCELED false [ ALL ALL

TERMINATED COMPRESS WAIT_COMPRESSION]| false | ALL ALL

TERMINATED ROLLBACK CLEARED false | ALL ALL

TO_BE_TERMINATED | TERMINATE WAIT_TERMINATE false [ALL ALL ApplyLifeCycle
TO_BE_TERMINATED | ROLLBACK CLEARED false [ALL ALL

TO_BE_TRANSFERED | PORTFOLIO_ WAIT_P_TRANSFER | false |ALL ALL

TRANSFER

TO_BE_TRANSFERED | TRANSFER WAIT_TRANSFER false [ALL ALL ApplyLifeCycle
WAIT_BACKLOAD REJECT WAIT_BACKLOAD false | ALL ALL

WAIT_BACKLOAD ACCEPT CLEARED false | ALL ALL

WAIT_BULK_MARGIN | ACCEPT CLEARED false [ ALL ALL

WAIT_BULK_MARGIN | REJECT CANCELED false [ALL ALL

WAIT_COMPRESSION| ACCEPT TERMINATED false | ALL ALL

WAIT_COMPRESSION| REJECT CLEARED false | ALL ALL

WAIT_P_TRANSFER | AMEND WAIT_P_TRANSFER | false |ALL ALL

WAIT_P_TRANSFER | ASSIGN TO_BE_TRANSFERED | false | ALL ALL

WAIT_P_TRANSFER | ACCEPT TERMINATED false | ALL ALL

WAIT_P_TRANSFER | REJECT CLEARED false | ALL ALL

7.2 Trade Lifecycle Events

1. New Trade: If a new trade pair is injected, it goes to a status ‘WAIT_MARGIN’ and this status triggers the post
novation events and limit check. The new trade pair goes through margin engine and if its accepted, it goes to
‘cleared’ status. If the trade pair is rejected, then it will move to ‘Processing’ status, to wait for reprocessing. User can
reprocess rejected trade pair by taking action SUBMIT on one of the trades.

Sample workflow:
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[ 323739|PENDING ]AUTHORIZE }CLEARED | |:| | O | 0] |:| AL [ALL | |
4 REL I AR [ ] 0 A
329219 /PENDING TRANSFER WAlT_MARGIN (] f o [ |aw ALL hpplyufeCyde
328722|PROCESSING EIFCT LIMIT FAIIED ] ] al M1 lan All Anolvl ifeCyrle
NATT D AR R C] HELD AWAIT D [ ] [ ] ) [ ] A A ‘
328719|WAIT_MARGIN ACCEPT CLEARED L] [] of [] JALL ALL |
328720|/WAIT MARGIN REJECT PROCESSING [] [] o [] [aL ALL
23729 \WAIT_TERMINA A P ERMINATED ] ] 0 | ] Al Al ‘

2. DECLEAR: If a cleared trade is decleared, it'll go to the status ‘WAIT_DECLEAR' first before post novation events can
be triggered. From ‘WAIT_DECLEAR’ status, it would go through margin engine for limit check and if the trade is
accepted it will go to 'DECLEARED’ status. But if the trade pair is rejected, then both trades are moved to HELD_WAIT_
DECLEAR status and can be resubmitted to go through limit check again.

Sample Workflow:

: NMATT COMPR ON REIECT ARFD [ ] [ ] ol [ ] la A
328724|\WAIT_DECLEAR ACCEPT DECLEARED [ ] ] o] [ | JALL ALL
328725|WAIT_DECLEAR REJECT HELD WAIT DECLEAR [ ] [] of [] |ALL ALL

23715 WAIT_MARGIN . P SRED o ] a1 | Al A

3. Transfer: Transfer action can be applied to move cleared trades from one portfolio to another. The existing trades
are canceled, and new trades are booked in the new portfolio by the transfer action. The user will need to add trade
keyword ‘Transfer To’ to the original trade pair and save a new trade pair with ‘Transfer From’ trade keyword in the
new portfolio. Based on the workflow, the new trades would remain in pending status. This step is flexible for users
and the purpose it to have all four trades with correct keywords.

When action ‘Transfer’is applied to the original trade pair with ‘Transfer to’ keyword, they move to ‘TO_BE_
TRANSFERED’ status. When the action is applied, all four trades go to margin engine for limit check. The original
trades will be in ' WAIT_TRANSFER’ status and the new trades will be in ‘WAIT_MARGIN’ status. Based on the limit
check, if the trades are accepted, the original trades will change to TERMINATED and new trades will be CLEARED. If
the limit check is rejected, the original trades stay as HELD_WAIT_TRANSFER, and new trades stay as PROCESSING.

Sample Workflow:

| 324719 |F'ENDING \CANCEL |cmca.a:: |

329219 PENDING TRANSFER  WAIT_MARGIN
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WAIT_MARGIN
WALT MARGIN

WAIT_TRANSFER
WAIT_TRANSFER HELD_WAIT_TRANSFER

4. Full Termination: When action ‘Terminate’ is applied to a cleared trade pair. It goes to status ‘WAIT_TERMINATE’
before going through margin engine for limit check. If its accepted, the trade pair is terminated and if its rejected, it
goes to ‘HELD_ WAIT_TERMINATE’ status until its resubmitted.

Partial Termination: Partial termination works like transfer where original trades are terminated, and new trades are
created in the same portfolio with the remaining notional. The user will need to add trade keyword ‘Transfer To’ to the
original trade pair and save a new trade pair with ‘Transfer From’ trade keyword. When action terminate is applied, the
trades go to ‘'WAIT_TERMINATE’ before going through margin engine for limit check and if they are accepted, the
original trade pair is terminated, and new trade pair are cleared and if rejected, the original trades stay as HELD_WAIT
TERMINATE, and new trades stay as PROCESSING.

Sample Workflow:

Id Orig Status Action Resulting Status DifferentUser Use STP  Priority Log Subtype Product Type Rules
325728 CLEARED RMINATE WATTERMINATE | (] | (] | 0 [J AL___|AL ____lAoohlifecyde
n e 4 O EE A s - - e — -y
328720/WAIT MARGIN REJECT PROCESSING ] | ] o [ | AL ALL
28720 WAIT TERMINA A ERMINATED [ ] L U ] \ Al
328730|WAIT_TERMINATE REJECT HELD_WAIT_TERMINATE [ ] [] 0 [] AL ALL
20 WAIT _TRANSFER A = FRMINATED - - o \ Al

7.3 MARGIN_ENGINE_CONTROLLER Scheduled Task

The MARGIN_ENGINE_CONTROLLER scheduled task is run to Suspend/Resume the Margin Engine. The scheduled
task below has attribute ‘Suspend/resume margin engine’, that can be configured based on the desired action.
Another attribute ‘Additional Calculation Params’ can be selected to be SOD, NOON, AFTER NOON and EOD for the
resume action to decide when the user wants to resume margin engine. These params are designed to give user
flexibility to have different margin calculation during different time. The above parameters need to define in a domain
value below.

-] MarginEngine
=[] MarginEngine. AdditionalCalculationParametsrs
i 4% AFTER_NOON
i* ECD
- A% NOON
L. A% 50D
[ MarginEngine. BATCH_MAMES

1. MarninEnning Canfin
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=l Task Attributes
Suspend/Resume Margin Engine SUSPEND
Additional Calculation Params

When the scheduled task with suspend action runs successfully, the HRC Controller in margin monitor in task station
can be seen as suspended and if new trades are injected, the trades would wait in ' WAIT_MARGIN’ status.

Data Persistor Running
Engine Server::UpdateManager Running

| w71 Margin Monitor O o 8 X
Processor Status Queue Size  Error Queue Cons... Mess...

What-If HR.C Limit Checker Running i
EngineServer::CollateralManaae. .. Running i
EngineServer::MarginController Running i
Trade VaR Calculator Running 1] 3
LiquidityRiskCalculator Running 1] 3
MarginEnginePersistor Running 0 1
HRCContraler | supended | 1 o0 3
HR.C Multiplexer Running 1] 3
HRC Aggregator Running 0 3
HR.C Limit Checker Running 1] i
0 3
1

When the scheduled task is run again with ‘Resume’ attribute, the HRC Controller will go back to running and the
trades in Wait_Margin status will be processed.

=l Task Attributes
Suspend/Resume Margin Engine RESUME
Additional Calculation Params 50D, NOON

7.4 Headroom Check: Post-trade Novation Events

For portfolio level post-trade novation, trades are submitted as a group of trades to be processed together. Trades
are moved to a specific trade status, based on user interaction, or a customized process and then passed through
margin engine for headroom check using a scheduled task. If accepted, trades will go to cleared status and if rejected
they will stay in the same status and can be resubmitted later. The below post-trade novation events are supported
by margin engine in this core version:

« Backloading
« Portfolio Transfer
« Portfolio Compression

The user can design their own workflow for these events. Here is a sample workflow which shows how the trades go
through margin engine and limit check.
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Id Orig Status Action Resulting Status Different User Use STP  Priority Log  Subtype  Product Type Rules
331218|CLEARED AMEND CLEARED 0 ALL ALL

329218|CLEARED CANCEL CAMCELED 0 ALL ALL

329219|CLEARED COMPRESS  |WAIT_COMPRESSION 0 ALL ALL

329220|CLEARED DECLEAR WAIT_DECLEAR. 0 ALL ALL ApplyLifeCycle
330219|CLEARED LOCK WAIT_TERMINATE 0 ALL ALL ApplyLifeCycle
330218|CLEARED TERMINATE |TO_BE_TERMINATED 0 ALL ALL

329222|CLEARED TRANSFER  |[TO_BE_TRANSFERED ] ALL ALL
320223|HELD_WAIT_DECLEAR REJECT CLEARED 0 ALL ALL
329224/HELD_WAIT_DECLEAR SUBMIT WAIT_DECLEAR. 0 ALL ALL ApplyLifeCycle
328229/HELD_WAIT_TERMINATE |REJECT CLEARED 0 ALL ALL
328228/HELD_WAIT_TERMINATE |SUBMIT WAIT_TERMINATE 0 ALL ALL ApplyLifeCycle
328233|HELD_WAIT_TRANSFER |REJECT CLEARED 0 ALL ALL
328232|HELD_WAIT_TRAMNSFER |SUBMIT WAIT_TRANSFER 0 ALL ALL ApplyLifeCycle
316719NONE NEW PENDING 0 ALL ALL

320226|PENDING AMEND FEMDING 0 ALL ALL

329227|PENDING ASSIGN WAIT_BULK_MARGIN 0 ALL ALL

329228|PENDING AUTHORIZE  |CLEARED 0 ALL ALL

335218|PENDING BACKLOAD WAIT_BACKLOAD 0 ALL ALL

329229/ PENDING CANCEL CAMCELED 0 ALL ALL

328718|PENDING SUBMIT WAIT_MARGIN W 0 ALL ALL ApplyLifeCycle
330718|PENDING TERMINATE |WAIT_MARGIN ] ALL ALL ApplyLifeCycle
329230|PENDING TRAMNSFER WAIT_MARGIN 0 ALL ALL ApplyLifeCycle
329231|PROCESSING REJECT LIMIT_FAILED 0 ALL ALL ApplyLifeCycle
328220|PROCESSING SUBMIT WAIT_MARGIN 0 ALL ALL ApplyLifeCycle
334218|TO_BE_TERMINATED AMEND TO_BE_TERMINATED 0 ALL ALL
330220/TO_BE_TERMINATED TERMINATE |WAIT_TERMINATE 0 ALL ALL ApplyLifeCycle
333718|TO_BE_TRANSFERED P_TRANSFER. |WAIT_P TRANSFER 0 ALL ALL
329232TO_BE_TRANSFERED TRANSFER  |WATIT_TRANSFER ] ALL ALL ApplyLifeCycle
329719|VERIFIED TRANSFER TO_BE_TRANSFERED 0 ALL ALL

329233WAIT_BACKLOAD ACCEFT CLEARED 0 ALL ALL

335219WAIT_BACKLOAD AMEND WAIT_BACKLOAD 0 ALL ALL

329234\WAIT_BACKLOAD REJECT WAIT_BACKLOAD 0 ALL ALL
329235/WAIT_BULK_MARGIN ACCEPT CLEARED 0 ALL ALL
333722\WAIT_BULK_MARGIN AMEND WAIT_BULK_MARGIN 0 ALL ALL
329236/WAIT_BULK_MARGIN REIECT CAMCELED ] ALL ALL

320237 |\WAIT_COMPRESSION ACCEFT TERMINATED 0 ALL ALL
329238/WAIT_COMPRESSION REJECT CLEARED 0 ALL ALL

329239WAIT_DECLEAR ACCEPT DECLEARED | | | | 0 || |ALL ALL

L4

The rule ApplyLifeCycle is used in case of ‘Transfer and ‘Partial Termination’. In both cases there are 2 sets of trade
pairs, one with the original counterparty and one with the new one. Both these trade pairs have the following two
keywords: The ‘Linked To’ keyword links the two trades in a trade pair and the ‘TransferTo’ and ‘TransferFrom’
keywords specify which trade pair is being transferred and where is it transferred to. So the original trade pair has the
‘TransferTo’ keyword and the new trade pair will have the ‘TransferFrom’ keyword. When these two sets of trade pairs
have these trade keywords and the workflow has ApplyLifeCycle rule, any action that is applied to any one of the
trades is applied to all four trades. The ApplyLifeCycle rule makes sure that the action is applied to all four trades and
they are all sent to the margin engine.

7.4.1 Backloading

To move the backloaded trades through margin engine for limit check, the user needs to configure the Post trade
novation scheduled task. All backloaded trades will go through the margin engine in a package and this will be defined
in a trade filter in calypso. All trades in this trade filter will be in trade status ‘WAIT_BACKLOAD'.
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Name backload_test

A Trade Filter [161012/MARGIN_HKEX_161/calypso_user] — O

Time Zone NONE

Comment

[ ] cache trades on load

Ranges Date [ Time

BUY SELL
Internal Reference [v] N
Bundle

Bundle Attribute

Book [v] N
Trader IN
Status [«] N
Sales [v]IN
Book Attribute
Keyword Value
Keyword Has
Market Type IN
Market Place IN

Currency IN

Holidays
|:| Check Holidays

[Juse sqL Generate SQL Parent | NONE
[ ] set as default parent

Post Processing Position Spec Counterpartv Portfolio Hierarchy Diary Criteria
Product Criteria ~ Trade Criteria  Underlying Security ~ Custom Criteria

POST4,POST1,POST2,POST3

WAIT_BACKLOAD

Nasdaq Calypso
CCP OTC Margin / Version 18

Once we have all the backloaded trades in a trade filter and they are all in ‘WAIT_BACKLOAD’ status, we can run the
POST_TRADE_NOVATION_HRC scheduled task to push these trades to margin engine to go through limit check.

In the attributes, the ‘Novation Type'is set to ‘Backloading’ and the trade status-add is set to ‘WAIT_BACKLOAD'.
Trade Status —Remove can be left blank in case of backloading.
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Task Description
Task Type: |[POST_TRADE_NOVATION_HRC
External Reference: |POST TRADE NOVATION
Comments:
Description:
Execution Parameters
Attempts: |1 Retry After: 0 minutes  Expected Execution Time (SLA): 8 minutes

JVM Settings: -Xms512m -Xmx1024m
Log Settings:

Task Notification Options
[ ]send Emails  [_] Publish Business Events  To User: ~

(=] Common Attributes
Task ID 156620
Processing Org
Trade Filter backload_test
Filter Set
Pricing Environment
Timezone America/Los_Angeles
Valuation Time Hour
Valuation Time Minute
Undo Time Hour
Undo Time Minute
Valuation Date Offset
From Days 0
To Days 0
Pricer Measures
Business Holidays
= Task Attributes
Novation Type Backloading
Trade Status - Add WAIT_BACKLOAD

Trade Stahtic - Remowve

Make sure that you add the below argument to the JVM settings in the ST to run it successfully.
-Dorg.apache.activemq.SERIALIZABLE_PACKAGES=* JVM

After the ST runs successfully, the trades will be submitted to headroom check and will be accepted or rejected
based on the available limits. Accepted trades will go to ‘Cleared’ status and rejected ones will stay in ‘Wait_Backload’
status until submitted again.

A Headroom Check Monitor - ] x

Number Of Trades: 16 Cleared: Rejected: IC'

Filter: [ Q.- Type here to filter accounts + <En =} Expandall =) Collapse last level

Client Account currency # Rejected Headroom Usage Headroom ™ M Collateral Headroom Limit Total IM Limit
=1 pOST3 usp 1 0.00 = 66,666.00 0.00 0.00 0.00 66,666.00 88,888.00 4
Trade Resufts
External Ref,  Account Curreny  Status  Rejection Headroom FPrev.IM  CurrentIM Frev.VM CurrentVM TradeIM TradeVM Collateral Headroom Li
621961 HKEXPOST4A USD IS TOTAL IM LIMIT EXCEEDED: Portfolio: POST4 | Limit: Total IM | Limit failed: Limit exceeded for POST4 because 66626.53 (M) > 3000000 (IM Limit Amount) zﬁ 348.56 26,348.56  26,348.56 0.00 0.00 0.00
621960 HKEXPOST1  USD TDTAL ™ LIMIT D(CEEDED Purtfoho POST1 | um Total M | Limit failed: Limit exceeded for POST1 because 28943.14 (IM) > 0.00 (w Limit Amount) ,210.57 20,789 20,789.43 0.00 0.00 0.00 130,00
621963 HKEXPOST4B USD . . ,348. 0.00 0.00 0.00
HKEXPOST3 _ USD : : : 3 X , 860. . . 0.00 0.00 0.00
T od 6 2 6 26,348.56 0.00 0.00 coo
3. 0.00 [T 000 130,0f
_ 0.00 .00 2 6| 0.0 oo |
HKEXPO — ~21.497. 74 2L 4‘17 74 [ X ol ___0.00 ooo
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In case of portfolio transfer, the user will define two groups of trades in the trade filter. One group in a ‘Wait_Bulk_
Margin’ status and other in ‘Wait_Portfolio_Transfer’ status. The first group will stay in the same portfolio and the other
one will transfer to a different portfolio after running the ST. The user will define the groups by creating two different
trade filters, for the existing and new portfolio based on the trade statuses.

Trade Filter examples:

Name transfer_new Time Zone | NONE

Comment Holidays

[] check Holidays

D Use SQL Generate SQL Parent | NONE

[Jcache trades on load [ | Set as default parent

Post Processing
Ranges Date / Time

Position Spec
Product Criteria

Counterparty
Trade Criteria

Portfolio Hierarchy
Underlying Security

BUY SELL
Internal Reference IN
Bundle -.-| | ~

Bundle Attribute

Book N
Trader N
Status [v]IN
Sales N
Book Attribute

POST4,POST1,POST2,POST3

WAIT_BULK_MARGIN

Keyword Value
Keyword Has
Market Type IN
Market Place IN

~ | TransferFrom

Currency IN

Name transfer_old Time Zone | NONE

Comment Holidays

D Check Holidays

v [Juse sqL Generate SQL Parent NONE

D Cache trades on load D Set as default parent

Counterpartv
Trade Criteria

Diary Cri
Custom Ci

Post Processing
Ranges Date / Time

Position Spec
Product Criteria

Portfolio Hierarchy
Underlying Security

BUY SELL
Internal Reference ™
Bundle .| |H ~

Bundle Attribute

Book IN
Trader IN
Status [v]IN

Sales IN

POST4,POST1,POST2,POST3

WAIT_P_TRANSFER

Book Attribute
Keyword Value
Keyword Has ~
Market Type []IN
Market Place IN
Currency IN

Diary Criteria
Custom Criteria

The scheduled task POST_TRADE_NOVATION_HRC is then run to perform headroom check and to transfer the trades
in the ‘Wait_P_Transfer status from the existing portfolio.

‘Transfer_test’ trades filter in the ST screenshot below includes both trade filters above for the old and new portfolio.
The trades will then be transferred to a new portfolio based on the keywords and will move to WAIT_BULK_MARGIN
and go through margin engine for headroom check.
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Task Description
Task Type: |POST_TRADE_NOWATION_HRC

External Reference: HKEX TRANSFER POST TRADE NOVATION
Comments:

Description:

Execution Parameters
Attempts: |1 Retry After: |0 minutes  Expected Execution Time (SLA): 8 minutes
JVM Settings: |-Xms512m -Xmx1024m

Log Settings:

Task Motification Options
[]send Emails [ ] Publish Business Events  To User: v

=/ Common Attributes
Task ID 157120
Processing Org
Trade Filter transfer_test
Filter Set
Pricing Environment
Timezone America/Los_Angeles
Valuation Time Hour
Valuation Time Minute
Undo Time Hour
Undo Time Minute
Valuation Date Offset
From Days 0
To Days 0
Pricer Measures
Business Holidays
=l Task Attributes

Novation Type Portfolio Transfer

Trade Status - Add WAIT_BULK_MARGIN

Trade Status - Remove WAIT_P_TRANSFER
Default Management

For Default Management, a new trade keyword needs to be added to the defaulted trade:
TransferType = DefaultTransfer
Example:

T1 (associated with Clearing Member CM1) is linked toT2

CM1 defaults

T1is transferred to CM3 and T3 is created

T3islinkedto T2

Trade Keywords after default: Since T1 defaulted, a trade keyword is added to T1
T1: TransferType=DefaultTransfer
TransferTo=T3
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LinkedTo=<blank>

T2:LinkedTo=T3

T3: LinkedTo=T2

TransferFrom=T1

Since T2 is unchanged there is no need to send it to HRC. Only {T1, T3} will be send to the Margin Engine.

7.4.3 Portfolio Compression

Compression is similar to portfolio transfer where the user will define two different trade filters for the trades to be
compressed and saved as new trade and the trades that will stay in the portfolio as is. Trades to be compressed will
be moved to a WAIT_COMPRESSION trade status, based on the TriOptima custom process. Trades resulting from
trade compression will be saved as a WAIT_COMPRESSION status and will then go through the margin engine for limit
check.

For example, the user will define the trade filters as below based on trade status —
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Name compression_new Time Zone | NONE ~
Comment Holidays
[] Check Holidays
|:| Use SQL Generate SQL Parent  NONE ~

[] cache trades on load

Post Processing
Ranges Date /[ Time

BUY SELL
Internal Reference [v] IN
Bundle

Bundle Attribute

Book IN
Trader IN
Status [w]IN

Sales IN

Book Attribute

Keyword Value

Position Spec
Product Criteria  Trade Criteria

[] set as default parent

Counterpartv Portfolio Hierarchy

Underlying Security

Diary Criteria
Custom Criteria

POST4,POST1,POSTZ2,POST3

WAIT_BULK_MARGIN

Keyword
Market Type
Market Place

Currency

Has b
[«]
[«]
[«]
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Name compression_old

Comment

|:| Use SQL Generate SQL Parent NONE

[] cache trades on load || Set as default parent

Counterpartv
Trade Criteria

Position Spec
Product Criteria

Post Processing
Ranges Date [ Time

BUY SELL
Internal Reference [«/] IN
Bundle .| |1 ~

Bundle Attribute

Book [«] IN
Trader [~] N
Status [«] IN
Sales [«] N
Book Attribute

WAIT_COMPRESSION

Keyword Value
Keyword | Has ~
Market Type [«]IN
Market Place [+] IN
Currency N

Time Zone | NONE ~
Holidays
[] Check Holidays
Portfolio Hierarchy Diary Criteria

Underlying Security

POST4,POST1,POST2,POST3

Custom Criteria
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Task Description

Task Type: |POST_TRADE_NOWVATION_HRC

External Reference:
Comments:

Description:

Execution Parameters

Attempts: |1 Retry After: |0 minutes

JVM Settings: -Xms512m -Xmx1024m

Log Settings:

Task Notification Options
(] send Emails

= Common Attributes
Task ID
Processing Org
Trade Filter
Filter Set
Pricing Environment
Timezone
Valuation Time Hour
Valuation Time Minute
Undo Time Hour
Undo Time Minute
Valuation Date Offset
From Days
To Days
Pricer Measures
Business Holidays
=l Task Attributes
Movation Type
Trade Status - Add
Trade Status - Remove

[_] Publish Business Events  To User:

COMPRESSION POST TRADE NOVATION

Expected Execution Time (SLA): 8

157620

compression_test

America/Los_Angeles

Compression
WAIT_BULK_MARGIN
WAIT_COMPRESSION

minutes

After the scheduled task is run successfully, the trades in WAIT_COMPRESSION go to CLEARED status if accepted
and the trades in WAIT_BULK_MARGIN go to TERMINATED status.

7.5 Margin Report

The Margin report can be loaded for a hierarchy for a given date and pricing environment and it'll display all IM and VM
results for that day for the margin account and all nodes based on the headroom check rule selected in the domain
values. The columns can be configured to include only desired columns.

Below action can be used to add a tile for margin report in calypso —

reporting.ReportWindow$SMargin
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£ Margin Report (10/15/24 1:51:27 AM)

Report Data View Export Market Data Utilities Help

BRB S

@ Criteria |

_

Hierarchy: |CCP [] only show collateral linked accounts
Margin Account Type: «« | [[JBhow VM in native currencies
Criteria
» Hierarchy: select one or multiple hierarchies to load margin results.
» Margin Account Type: select Margin Account Types based on node attribute MarginAccountType.
» Only show collateral linked accounts: view results of margin accounts with collateral exposures and margin call

contract.

» Show VM in native currencies: View VM results in native currency breakdown with Variation Margin (Ccy)

columns.

A Margin Report PE: EUREX_EUR (5/8/19 11:23:27 PM - [}
Report Data View Export Market Data Utilities Help
TN A Configure Columns X
| & Criteria |
Margin Account All Elements: Selected Elements:
cM203 Q- Type here to filter tree elements Margin Account
CM203A1_IRS =& Margin Margin Currency
CM203P_RS | ) %afe Fl{rren_ln;y Initial Margin. Total Initial Margin
@ Calculation Type iti i
[ 0o Initial Margin Initial Margin.Currency
@ Margin Account
@ Margin Currency ==
@ Methodoloav
4 Margin Report PE: EUREX_EUR (5/8/19 3:38:19 PM) - [m] X
Report Data View Export Market Data Utilities Help
EEIER]
3 Criteria
Calculation Type  Methodology ~ Margin Account  Margin Currency  Initial Margin.Total Initial Margin Initial Margin.Currency  Variation Margin.CVM  Variation Margin.NPV  Variation Margin.vM  Variation Margin.VM_CASH  Variation Margin.VM_PRINCIPAL  Unsettled VM.Amount
oTC OTC (CM203 EUR
oTC o1 [CM203AT RS EUR I 13,779.7857433408 EUR 115,085.505216936|  00,000.786158706/ 115,085.595216036 0 [ 4,464.29|
oTC oT1C CM203P_IRS EUR 2,660.78956385046 EUR -28,981.974783064 -84,977.893841204]  -28,981.974783064 0 0l

If the CCP has two different hierarchies for Pending and cleared trades, they can load the information for both

hierarchies in the margin report at the same time.

A typical use case will be the merge of the “Margin” hierarchy for Cleared Trades and “Pending” Hierarchy for Pending

Trades:
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MARGIN_CCP1 / MARGIN_CCP1_P

v (CB2 v CB2
CB2_HOUSE [CB2_HOUSE] CB2_HOUSE_P [CB2_HOUSE_P]
CLCX_CB2_SEG [CLCX_CB2_SEG] CLCX_CB2_SEG_P [CLCX_CB2_SEG_P]

PIRERETRI > G_CB2_OMNI_ALL_P

N_CB2_OMNI [N_CB2_OMNI|
N_CB2_OMNI_P [N_CB2_OMNI_P]

v CB3
v CB3
CB3_HOUSE [CB3_HOUSE]
CB3_HOUSE_P [CB3_HOUSE_P]
N_CB3_OMNI [N_CB3_OMNI]
N_CB3_OMNI_P [N_CB3_OMNI_P]
A Select Hierarchy
Available Selected
O~ MARGIN| Q.
Bilateral Margin @ G
Margin Account/Country MARGIN_CCP1_P
Margin Simulations @ c
Margin allocation by desk
MOF MARGIM @ ‘:
%)
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A Margin Report (7/11/19 1:03:18 PM) - O X

Report Data View Export Market Data Utilities Help
EEIEE
% Criteria

Margin Account Margin Currency Initial Margin, Total Initial Margin
ClientSeg UsSD 0.00
ClientSeg_P UsSD 0.00
NetOmnibus SO 0.00
MetOmnibus_P sSD 0.00
Client1 SO 4,226,378.63
Client1_P UsD 4,226,378.63
Client2 UsD 4,226,378.63
Client2_P UsD 4,226,378.63
GrossOmnibus UsD 16,905,514, 50
I

Margin Report with IM breakdown results.

Report Date View Export MarketData Utiities Help |

BRB S

Tnitial Margn Total Initial Margin  [nibal Margin ETL  Irvtisl Margin.VaR  Initial Margin.MFM  Initial Margin.Credit Margin  Iritial Margin. Initial Margin., y Margin  Initisl Margin. Tritial Margin 'y Margn
345,124.15) u,n:; ; : 1,45:; : : sng ;l : x
Margin Report with IM and VM results with VM breakdown in native currencies.
£\ Margin Report PE: ASX_AUD (2/21/24 1:08:08 PM) / ASX_AUD IM/VM - [m) x

Report Data View Export Market Data Utilities Help

TN
e

Hierarchy: | CCP| l:| [ Only show collateral inked accounts
vargnAcountTyes ||| .. | [Fshow M mnatve currendes

=]

AGGREGATION Margin Account Margin Currency  Initial Margin.Total Initial Margin  Total Margin Total Margin  Total Margin. Total Margin {Ccy)  Variation Margin.NPV_AD] (Ccy)  Variation Margin.NOTIONAL (Ccy)  Variation Margin.vM_EXPOSURE  Variation Margin.yM_EXPOSURE (Cty)

[ Margin | | | |
=5 Client M3 | | | |

(Client_CM3 AuD 167,852,692.62| 167,852,653.50) 167,852,692.76 37,353.09 2,000,000.00 39,12 0.14)
(Client_cM3 NZD 0,00/ 0.00) 42,01 178,426.17| 1,000,000.00 a‘@{ 42,01

-~
-3 Client_CM3_ACCTOL |
' = -

L

(Client_CM3_ACCTO1 |AUD 166,107,336.44 166,107,336.44 166,107,336.44 0.00 0.0

E

=]
- Client_CM3_ACCTO2
-0

(Client_CM3_ACCT02_|aUD 1,745,356, 18 1,745,317.06) 1,745,356.32 37,353.09 2,000,000.00 39.12| 0.14
E (Client_CM3_ACCT02 |NZD 0.00) 0.00] 4201 178,426.17) 1,000,000.00 0.00) -42.01
=3 Client_CM3_ACCTO3 ﬂ |
0 \Client_CM3_ACCTO3 0.00 af 0 0.00] 0.00) 0. % n.%”‘
£ 5 House |
- 5

o House lauD 140,931,488.67| 140,931,449.5! 140,931,488.81 37,353.09] 2,000,000.00] -39.12] 0.14]
s House nzD 0.00 0.00 42,01 178,426.17 1,000,000.00 0.00 42,01
(= CM3_HOUSE [

[ |CM3_HOUSE AUD 140,931,%98.67| 140,931,449, 55| 140,931,488.81 37,353.09 2,000,000.00 -38.13 0.14)
s |cM3_HOUSE NzD 0.00] 0.00) -42.01] 178,426.17| 1,000,000.00 0.00] -42.01]

These are all the columns available in margin report:
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_4 Configure Columns

All Elements:

[ Q~ Type here to filter tree elements

B3 Margin

- (@ Base Currency

@ Calaulation Type

=+ Collateral

----- @ Collateral.Excess/Defict for Clearing
----- @ Collateral. Total Collateral
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_4 Configure Columns

All Elements:

Q.- Type here to filter tree elements

i@ Limit Margin,Headroom Limit

~(@ Limit Margin.Headroom Limit (Base)
~(@ Limit Margin.Headroom Warning Level
(@ Limit Margin.TotallM Currency

(@ Limit Margin.TotalIM Limit

(@ Limit Margin.TotallM Limit (Base)

@ Limit Margin. TotalIM Warning Level

- (@ Margin Account

- (@ Margin Currency

- (@ Methodology

=[5 Unsettied YM

~@ Unsettled VM. Amount

~@ Unsetted VM. Amount (Base)

(@ Used

=[5 Variation Margin

----- @ Variation Margin.CVM

----- @ Variation Margin.CVM (Base)

----- @ Variation Margin.DELTA

----- @ Variation Margin.DELTA (Base)

----- @ Variation Margin. FUNDING_RATE

----- @ Variation Margin. NOTIOMAL

----- @ Variation Margin. NCTIOMAL (Base)
----- @ Variation Margin. NPV

----- @ Variation Margin.NPV (Base)

----- @ Variation Margin.NPY_AD]

----- @ Variation Margin.NFY_AD] (Base)

----- @ Variation Margin.PAL

----- @ Variation Margin.PAI (Base)

----- @ Variation Margin.PV01

----- @ Variation Margin.PV01 (Base)

----- @ Variation Margin.VM

----- @ Variation Margin.VM (Base)

----- @ Variation Margin.VM_CASH

----- @ Variation Margin.VM_CASH (Base)

----- @ Variation Margin.VM_COUPON

----- @ Variation Margin.VM_COUPON (Base)
----- @ Variation Margin.VM_EXPOSURE

----- @ Variation Margin.VM_EXPOSURE (Base)
----- @ Variation Margin.VM_PRINCIFAL

----- @ Variation Margin.VM_PRINCIPAL (Base)
----- @ Variation Margin,VM_PRINCIPAL_FRI

----- @ Variation Margin,VM_PRINCIPAL_SEC

----- @ Variation Margin.VM_PRINCIFAL_PRI (Base)

----- @ Variation Margin.VM_PRINCIPAL_SEC (Base)
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8. OTC Margin What If API

API to call synchronous What If calculation:

MarginEngineClient.get().getWhatlfOTCCalculator().calculateWhatlf(requests,timeout);

where requests is List<WhatlfRequest> and timeout is a long.

Request

/**

* A What If Request. It contains a Collection of trade for one portfolio.
*/

public interface WhatIfRequest extends Serializable {
/**

* @return the portfolio this request is for

*/

public String getPortfolio();

/**

* @return the Trades to be posted for this WhatIfRequest
*/

public Collection<Trade> getTrades() ;

}

Response will be a WhatlfOTCMessage

public interface WhatIfOTCMessage extends Serializable(
/**

* @return the portfolioName requested in the What If Request
*/

public String getPortfolio();

/**

* @return the Previous IM for the given portfolio

*/

public double getPreviousIM() ;

/**

* @return the Trade IM for the given portfolio

*/

public double getTradeIM() ;

/**

* @return the IM Currency for the given portfolio

*/

public String getIMCurrency() ;

/**

* @return the Margin Result Tree for the given portfolio
*/

public MarginResultTree getInitialMargin () ;

/**

* @return the Rejection for the given portfolio

*/

public HeadroomCheckRejection getHeadroomCheckRejection() ;

}
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