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1 Global ST°PBasic Concepts

e
1.1 What is Global ST P?

Global STPis an integrated trade processing, corporate actions, accounting and financial
messaging solution.

The overall system architecture is based on the straight-through processing (STP) concept.

Global STP's Settlement component offers a controllable level of automation from manual
processing up to fully automated end to-end transaction processing.

The STP capabilities of the Corporate Actions module include automatic processing of
announcements from such agencies as Xcitek in North America and Telekurs in Europe,
notifying clients with ISO15022-compatible SWIFT, capturing clients' responses, and automatic
processing of entitlements. CA notifications, normally between 3000 and 10,000 every working
day, are being converted to attribute-oriented format, convenient for reviewing and editing.

Global ST’P SWIFT is a stand-alone component, linked to other modules of the system with
gates, our term for flexibly adjustable bi-directional links, thus the module is used as a universal
messaging middleware. For counterparties that are not SWIFT-enabled, messages can be
converted to email or fax forms using flexible patterns.

Global ST'P has built-in gates compliant with standard formats of Euroclear, Credit Suisse,
Citibank (London).

The system utilizes CFI (ISO 10962), a new industry standard for categorization offinancial
instruments.

Several months' price history for about one million individual securities is maintained
automatically.

The Static Data module is used to manage securities data, as well as other information necessary
for seamless processing, including clients' and counterparties' details, accounts, address books,
fee schedules, and so on.

An important advantage of Global STP is its scalability. Clients can opt between installing it on
a single database management system (DBMS) or running each module on a separate server.

1.2 Project Structure
For each our Client we propose an individual solution based on a flexible, reliable, well-tested
core engine.

We combine on-site project management with outsourcing development. Global STP project
manager works on Client’s site, while developing team stays in our offices in Moscow. Such
method proves to be very effective in terms of quality, project cost and duration.

Depending on requirements a project usually lasts from 3 to 12 months. After the project is
completed we either continue low-cost remote support or instruct Client’s staff, providing them
with full technical and user documentation.

For each client we propose a customized solution which consists of

e universal system core,

e client-specific system setup and

e special functions developed for the installation.
System core is a collection of all essential engines, used in each installation, such as trade
tracking engine, accounting engine, financial messaging engine, etc.
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Client-specific setup is usd to customize universal system core to meet business requirements
of the Client. Details of system setup are defined as a result of thorough study of firm’s business
rules and formalizing them with object-oriented modeling tools (OMT, such as Rational Rose).
After business study is completed, OMT diagrams are used for automatic generation of
programming code. This method gives perfect flexibility, since any change of business
requirements can be immediately implemented without fear of programmer’s bugs.

Client-specific function comes from special Client’s requirements, such as custom interfaces to
external institutions, unusual rules of calculations, etc. They never exceed 5% of overall system
code.

Thus, for each individual client the project normally rolls out through the following stages:

- determination of business requirements and development of business model using object-
oriented tools (OMT) — 1-2 months

- installation of the core system - 1-2 weeks
- client-specific system setup according to the business model - 1-6 months
- coding of uncommon client-specific functions — 1-3 months

Business standards in different countries and business rules of different institutions vary
significantly. Our strategy allows to use the same technology forstrongly differing installations.

1.3 Manual and automatic processing

The basic concept of Global STP assumes that almost any operation in the system can be
executed both manually and automatically - depending on Client’s preferences and system
settings. The Client can adjust those settings. Some examples of actions which can be automated
follow:

e Receiving and processing of inbound financial messages.
For instance,a Receive Against Payment message (MT541) received by SWIFT module
automatically initiates a new transaction.Receive Against Payment Confirmation
(M38) triggers clearing down of the trade.
Upon receiving of Corporate Action Confirmation (MT566) the system automatically
initiates accounting module to process securities or cash income.

o Generating and sending of financial messages.
For instance,if a trade is forwarded to the next processing status, either by user or
automatically, the system automatically generates and sends messages to involved parties

(client, custodian). Global STP can send SWIFT messages, or convert them to the form
of e-mail or fax using flexible patterns.

o Statements
The system automatically forms and send Statements of Holdings and Statements of
Transactions by SWIFT For each account the frequency of statements can be set
individually — daily, weekly, monthly, quarterly, etc.

e Transaction Forwarding
Forwarding a trade to the next processing status can be triggered either by receiving of a
financial message (e.g. SWIFT), or on certain date (some business scenarios presume that
trade settlement must happen on certain date if a trade was not cancelled before).

e Real-time Accounting
When transaction is forwarded to the next processing status accounting module
automatically makes ledger entries. Thus accounting reports are up-to-date at any
moment.

e External data feed — Prices
Automatic loading of securities prices from external data sources (agencies).
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External data feed — FX Rates.
Automatic daily loading of foreign currencies rates.

Loading and processing of notifications of corporate actions .

The system automatically processes formatted CA announcements. Global STP creates a
detailed record of a corporate actionlt recognizes and groups allnotifications related to

the same event.Global ST ‘P has two built-in interfaces to CA data providers - Telekurs

and Xcitek. More interfaces can be added by request. Global STP can capture CA
notifications in the form of SWIFT messages as well as SWIFT MT564 (formatted),
MT568 (narrative) MT599 (narrative)

Sending notifications of Corporate Actions

Each holder is automatically notified of relevant corporate actions using SWIFT MT564
(formatted) or MT568 (narrative)depending on event type. System automatically
switches to MT568 n case there is not enough data to generate Mt564. For not SWIFT-
enabled holders notifications are converted to e-mail or fax form.

Capturing of holders’ responses
Responses by SWIFT (MT565) are captured automatically. Responses by phone, e-mail,
or fax should be typed in by user.

1.4 Technical architecture
Client-server architecture. LAN and WAN (via Internet) access to the system.

Back-end. RDBMS: MS SQL 7.0 /2000 or Sybase EAS 12.5Re -engineering with other types
of RDBS adds 1 to 3 months to projectduration.

Front-end. 4 main and 3 auxiliary applications written in Power Builder 7.0.3

Web interface using any web browser and secure protocols (HTTPS).

Distributed scalable architecture. The whole system can be installed on the same RDBMS
server or each module can run on a separate server for better performance.

Event driven control over automatic processes (as a technical background of STP)

Automatic notifying system administrator of malfunctions using e-mail, SMS, or pager.

High performance, abilty to process huge data volumes.
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2 Global ST'P Main System Modules
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Fig 1. General schema of Global STP.
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2.1 The Static Data Module

The Static Data moduleis used to input,edif download and store various types of static data:

Securities. The system keeps data of about 1 million of individual securities. To classify
securities CFI (ISO 109626 - categorization of financial instruments) is used.To identify
instruments the system uses ISIN with possible combination of several national
numbering systems, such as CUSIP,VALOREN, CEDEL, etc.

Instrument prices. The system daily loads prices from one or several external sources. In
Western installations Telekurs is the system’s standard interface, however other formats
can be easily appended. The system keeps long prices history, which is limited only with
server capacity. For instance, it takes about 1 hour to loads prices of half a million
securities from Telekurs. Normally the systemkeeps one to three months pricing history.
The system deletes older prices automatically, except for prices of securities being held
on clients’ accounts.

Foreign currency ratesFX rates) The system loads rates of all known currencies
automatically and keeps infinite history of rates. FX rates are used in various calculations
and reports.

Clients. Clients’ details (names, physical and electronic addresses, preferences, etc.).

Parties. Details of other involved parties — exchanges, depositories, registrars, custodians,
brokers, counterparties. For each party there should be defined in which roles it can act in
transactions. The combination of allparty’s possible roles comprises business profile of a
corporate or individual. Profiles allows to build user-friendly GUIL

Accounts. Accounts, including clients safekeeping and cash accounts, and accounts of
other types used for bookkeeping purposes.

STP setup is one of the most important features of the system. It reflects multiple
business rules of the firm and allows STP engine process trades automatically. In
technical terms, STP setup is a number of relations between parties, accounts, currencies,
and other entities. Using these relations STP engine completes the data extracted from
inbound messages with more attributes in order to correctly create or process transaction.
System users should adjust STP setup to conform to changes of business rules.

Fee schedules and tax rates. Various fees and commissions schedules, for instance,
transaction fees, broker fees, safekeeping fees, account maintenance fee, etc. Fee rates
can depend on transaction type, specific account, on the market where the trade was
executed, and other factors.F ee rates can be specified as a fixed amount,in basis points
of trade’s principle. It can have different values in different banded ranges. Fee and tax
rates are used for automatic calculations of trade amounts in both cases - STP and manual
trade entry.

Address books. Electronic addresses (SWIFT, e-mail, fax) of recipients (clients, brokers,
custodians). System uses addresses to send financial messages. Each party can have
multiple addresses of each type.S TP setup rules define which address should be used in
each case. For instance, you can assign sending of trade processing confirmations to
e-mail(1), corporate actions notifications to e-mail(2), and daily account statement — to
SWIFT.

Holidays calendar is used to calculate date ranges, given in workdays (such as T+3
settlement). STP scheduler uses calendar, for instance, to skip running certain jobs on
holidays.

Reports. The Static Data module includes number of List reports,including list of
securities, list of accounts, list of exchanges, list of brokers, etc. Very often the full lists
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would be too long to present on a single (printable) report. The system has flexible tools
to search for and filter only relevant data.

e Blocking / unblocking of client’s account.

e Blocking / unblocking of specific security,i.e .putting on hold all transactions using the
blocked security.

2.2 The Settlement and Accounting Module

The module is used to monitorprocessing of trades, to enter and process transactions
manually, to execute accounting functions.

Each trade in the system has numerous attributes, including

Transaction type.Basic types are Buy,Sell ,Receipt Versus PaymentDelivery
Versus PaymentFree Receive, Free Delivery.

Scenario.Tra nsactions of the same type cannevertheless have different scenarios.
Normally each financial institution uses just few scenarios for trades of each type.
Examples of scenarios are Contractual Settlement, Actual Settlement, Foreign
Custody, Multi-currency trade.

Each scenario implies:

o aset of possible statuses of a trade,e.g .Trade Day ,Settlement Day ,Final ,
Pre-DeletedCancelled

o possible triggers for each status change. For instance, a trade can jump from
one status to another,as a result of manualuser action ,or upn receiving of a
SWIFT confirmationnessage ,or just onacertain date .

o validations, that system must perform before it allows status change. For
instance, to prevent account overdraft, to assure that all data necessary to send
messages is available, etc

accounting transactions, associated with each status change
outgoing financial messages sent as a result of each status change
paper confirmations generated as a result of each status change

o O O O

other activities,necessary for forwarding a trade to next status, such as
calculations of fees, currency conversions, etc.

Trade path. Path is an internal notion of the system, actually equivalent to the
combination of trade type and trade scenario.The s ystem defines path when trade is
initiated (knowing its type and scenario). Path defines further behavior of a trade.
Trade’s path can’t be amended, unless trade is still in its initial status. To change the
path as well as other significant trade attributes (accounts, quantity of securities,
amounts) one should return trade to its initial status, thus reverting all accounting
functions already executed by this trade and sending messages which would cancel
previously sent messages.

Before installing of Global ST'P all trade types, scenarios and paths must be t horoughly
discussed and confirmed by the Customer of the system. Normally the vendor’s staff sets up
them for the customer. However upon necessary training, customer’s IT staff can do it
independently.

To describe path details we use object-oriented modeling tools. OMT presentation gives perfect
framework for this job, because OMT schemas are sufficiently clear for customers and enough
accurate for developers. OMT presentation is then converted to number of macros-enabledXLS
tables with capability to generate SQL code to fill numerous setup tables. This technology
proved to me highly effective.

The picture presents a fragment of OMT presentation of a trade path.
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The Settlement module GUI allows to enter trades manually, to view trades created
automatically as a result of STP and to amend trade attributes. The basic attributes of a trade are

e Quantity of securities. Partial fill trades are allowed.

o C(lient’s account and other accounts involved in a trade.

e Amounts. The set of amounts in a trade depends on trade scenario.

o All dates related to a trade, i.e trade date, expected settlement day, actual settlement day.
o List of documents, related to the trade.

e Comments made by users who executed steps of a trade.

e Financial messages related to a trade, both inbound and outbound.

e Accounting transactions resulted from execution of a trade .

o FEvent log. The system logs each operation with a trade. This a allows to check who and
when operated with a trade, including user’s and STP actions.

STP-based systems usually utilize respectively simple trade paths. A trade normally passes the
following statuses: Trade Day -> Settlement Day -> Clearing Down- > Final.

Often the two middle statuses can be merged.
A cancelled trade gets the Deleted status.

In emerging market countries, where processing is predominantly manual, several intermediate
statuses can be appended. For instance, top managersmay wish to authorize the steps performed
by ordinary users.
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The Settlement module GUI has the following windows and functions.

List of trades. A window lists all trades having definite status at the time. Sometimes
several similar statuses can be combined in the same window.

For instance, new trades (status = Trade Day can be combined with the trades returned
for some reason from the next status. Such trades obtain the status Re-Bill. The trades
having statuses Trade day and Re-Bill have minor differences, hence it is reasonable to
aggregate them in the same window.

List of pre-cancelled trades. This window is similar to the previous one. Normally the
trade should be deleted in 2 steps — pre-cancellation and final cancellation.Pre -
cancellation may be allowed for some trade statuses and disallowed for other, depending
on particular trade path. However, sometimes even post-settlement cancellation is
allowed. Pre-cancellation can be either done manually or triggered by inbound financial
message (e.g. if a client sends a message to cancel his trade). Final cancellation is
normally performed by an authorized person.

Trade window displays all attributes of a trade, see above. Trade window may be opened
read-only or allow editing of trade details, depending on trade status.

Reconciliation is a tool used to find discrepancies between accounting books of the firm
and books of other parties (depositories, brokers, registrars).Reconciliation data can be
typed in manually or captured automatically from SWIFT messages. The system
automatically processes MT535 Statement of Holdingy ,M33Statement of
Transactions), SWIFT MT95(Q Statementof Cash ).Old style MI71,MT 572 (ISO
7775) are also supported.

Sending of Statements. Normally this function is fully automated. However user can
send additional messages manually. For clients that are not SWIFT-enabled messages
can be converted to e-mail or fax format.

Safekeeping fee calculation. This function can be performed manually or automated.For
each safekeeping account safekeeping fee is calculated using fee schedules with given
frequency (weekly, or 1, 2, 4, or 12 times a year). Calculated fee amount is used to create
a cash transaction against clients account.

Reports and Queries. The module includes numerous reports and queries. Report is a
form formatted for printing. Queries are flexible tools to make requests to the database.
Examples of queries

o Find Transaction by its ID

o List outstanding trades — by instrument, by account, by dates range

o List settled trades — by instrument, by account, by dates range

o List cancelled trades — by instrument, by account, by dates range

o List accounting transactions - by account, by instrument, by trade
Examples of reports (holdings)

o Cash and Securities Holding reports

o Daily Take-off Report by account / instrument

o Expected Short Positions

o Stock Record by Location
Examples of reports (trades)

o Daily Trade Blotter

o Settlement Blotter

o Trade volume by account / by transaction type

o Budget Report by Broker
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o Safekeeping Fee

o System Event Log
e Examples of reports (accounting)
Trial Balance
Trade Date Trial Balance
Revaluation Trial Balance
Bookkeeping Ledger

o O O O

Quantity Ledger
o Ledger by account

e Accounting Services. Global ST'P has real-time accounting engine, whichis t ypical for
STP-based systems. Real-time accounting means that ledger entries are triggered
automatically by operationswith a trade and other system activities. The consequent
changes in ledger are immediately reflected in relevant reports and queries.

Besides, the system possesses a full set of manual accounting services. Manual
accounting services (or model accounting transactions) are the part of system setup.

In addition, there is a universal accounting service (ledger correction service), which
allows to construct arbitrary ledger service. T he system automatically assures correctness
of trial balance.

e Stock Dividend and Bond Interest. Initial processing of dividends and interests payments
is performed by the Corporate Actions module. Payment transactions can be typed in
manually or captured from CA data sources (such as Telekurs).

There are two types of payment transactions —

o receiving payments from issuers/paying agents and
o making payments to clients.

In STP environment receiving of SWIFT MT566 triggers initialization of payment in
transaction. The system creates payment-out transactions automatically on payment day
of the corporate action. Payment transactions are then replicated to the Settlement module
for accounting purposes. To finalize processing of a payment a user should check
payments (by matching it with holders list), adjust amounts (if necessary), and finally
book the payment.

e Revaluation is a special service used in multi-currency accounting to estimate profits and
losses in terms of base currency.
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2.3 The Corporate Actions Module
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Fig. 4List of corporate actiongdetails of a corporate action (a SPLIT), initial CA
announcement received from Xcitek,holders list .

The functions of Corporate Actions (CA) module are
o Capturing of formattedCA notifications from informational agencies.

e Capturing of CA notifications from account servicer via SWIFT. 1SO15022-compatible
messages are supported (MT564 — formatted, MTS568 — narrative).

e Manual entry of CA notifications and editing of announcements that were captured
automatically.

e Notifying of holders of a target security.
e Calculation of holders lists.
o Calculation of dividends and bond interests and other entitlements (splits, tenders, etc.)

e Processing of incoming payments from issuers or paying agents, received via SWIFT
(MT566), booking payments.

e  Making payments to holders ondividend/interest paymen t day (booking payments and
sending SWIFT).

e Calculation of other types of entitlements.

The system has built-in processors of formatted notifications from Telekurs and Xcitek.

Telekurs Group is positioned as a customer and market-oriented financial
services provider with emphasis upon cashless payment instruments, electronic
payment systems, international financial information as well as IT and document
services. www.telekurs.com
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Xcitek currently delivers its core North American Corporate Actions data to over
300 clients world wide making it the largest provider of Corporate Actions data
in the U.S. www.xcitek.com

Daily feed from Telekurs normally contains from 3,000 to 10,000 notifications,and even
exceeds this level on peak days. The system decodes Telekurs messages and converts it to
two types of internal formats - a legible narrative text and an attribute-oriented presentation.
Users can view and edit both forms.

Normally the system loads notifications early in the morning, users can work with them
through the workday (edit, block/unblock. etc.). Later in the evening the system
automatically send notifications to holders via SWIFT, e-mail or fax.

SWIFT notifications are sent in the form of MT564 or MT56&lepending on type of event
and completeness of notification. For MT564 to be formatted, CA attribute-oriented

presentation should contain all mandatory attributes. Otherwise the system sends narrative
MT568.

The system automatically recalculates list of holders. thus keeping track of each new holder.
New holders of a target security receive notifications, previously sent to other holders.

Examples of event attributes are: farget security ISIN, ex-date, payment date, dividend gross
rate, local tax rate, etc.

Xcitek notifications undergo similar processing. The only difference is that a Xcitek message
already contains narrative description (along with formatted part), so decoding is not needed.

I3 - SPLIT <CA ID = 6519 Ol =]
[ announcemerits Irstruction | B8 Messages | 2% Event Log | EZ 150 15022 |
Type: SPLIT Entered:  &pr 12, 2002 Completed: in progress
Foreign: | CAEvent: [E{Z0 ~ Source: W Status: W
Holder List: W Yiew | Type of zource message: STOCK SPLIT |
CA Details =
Attribute VYalue Code or Reference  Format
Target Instrument |.-’-'«NNTAYLDF| STORES CORP 11063 Edit | Code or Ref
Ex-date I— Ciate
Record date IW Ciate
Expiry Date I— Crate
Rezponze deadline I— Crate
End of Period — Date
Effective date IW Date o
Target Cusip IDSE'I 15103 Text
Target Instrument number I Text
b aster cumency code | | Edit | Code or Ref
Yioluntary £ tandatory |Mandatnr_l,l - o Reply | 1 E dit | Code or Ref
Gross Amt-amt/percent IW Mumeric
Campany name | Tendt
k|

Fig 5. Presentation of a corporate action in the attribute-oriented form. Green fields
indicate mandatory attributes. Missing mandatory attributes must be filled manually,
otherwise MT564 will not be generated and further processing of the event would fail.
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The system automatically aggregates notifications of the same corporate action. It uses
heuristics to recognize relations between notifications, especially when they are received
from different sources. Users can merge notifications manually when the system fails to
recognize the relation.

Users of the system should distinguish CA notification (or announcement) and corporate
action itself. One corporate action normally has several notifications attached to it. When a
new notification is received and being attached to the corporate action, the system
automatically appends and adjusts attributes.

Processing of a corporate actioninclude of several stages (or statuses), for instance (for a
cash dividend):

e Preliminary (incomplete) announcement
e Complete announcement
e Pre-Payment
e Payment
e Final
With Corporate Actions module GUI one can perform the following functions
o Review Lists of Notifications received from different sources and / or entered manually.

e Review Lists of corporate actions. Using the CA Review function one can assemble lists by
multiple criteria (e.g. notification source, CA type, dates range, CA status etc.)

e Enter a corporate action manually

o Edit ac orporate actions (captured automatically or entered manually).

e Calculate list of holders (HL) manualy . Normally the system calculates holders list
automatically once a day. However user can perform this operation manually at any time to
adjust list with the latest known positions. There are 2 methods of HL calculation — based on
settled positions and based on trade day positions. The latter includes securities, expected to
receive or deliver at the moment. The choice depends on CA type, available event dates and
Customer’s preferences.

o Calendar function is used to capture and review holders responses to notifications,
previously sent by the system.A h older can send responsevia SWIFT or enter it using web
interface. Normally the system sends a notification as MT564 or MT568, captures MT565
response and confirms receipt with MT567. If a holder respond by e-mail, fax or phone, a
user should type in the response manually.

e Preview SWIFT. This function allows user to preview SWIFT notifications (MT564 /
MT568) before it is sent, and even to send individualmessages manually. Bulk sending of
notifications happens automatically once a day. The system sends a notification in the
following cases:

o A new notification of CA is received (a message goes to all holders)

o A new holder emerges (a message goes to new holder)

o A holder’s position changed (a message showing updated position goes to the holder)
o Examples of reports of the Corporate Action module are.

o List of Cash dividends by date range

o List of interest payments by date range

o Outbox,i.e. the list of notifications pending sending to holders.
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Fig 7. Preview of MT564 to be sent to a holder.
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2.4 The SWIFT Messaging Module

The functions of the module are
e To tor e and review SWIFT messages received and sent by the system
e To enter a SWIFT message manually
e to perform advanced search of SWIFT messages in database.

The basic configuration of the SWIFT moduleincludes all messages of MT5xx series,
ISO15022-compatable,and MT950. However other types of messages can be easily appended by

request.
Bl SWIFT Manager - SAST*LINY: Global Securities Service { GATE / SWIFT ) =18l
File Edit Yew Insert Tools Window Help
IDEE|E@nf2a|- |
B SWIFT Manager - SAST*LINY: Global Securities ; =1ol =l
= [El} Incoming Messages (53709 . Open TC
Ak B Parsged [118921] [ ] L Party sziIIT[
T Eg Imported (15408) mandatory S Day [
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Fig 8.The SWIFT application. A message (MT515) is displayed in both structured and
plain text forms.

A big advantage of the module is its interface to other modules of the system (SWIFT gates),
primarily the links with Settlement and Corporate Actions modules.

STP-nature of the SWIFT module is based on the following automatic processes (see the schema
below)

e Parser captures new messages and loads them into SWIFT database.

e GATE-IN scans just parsed messages and triggers certain activities in the target system
modules,e.g . creates a trade,forwards a trade,loads data for reconciliation,posts new
notification of corporate action,initiates processing of incoming payment, etc.
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e GATE-OUT processes requests from other modules of the system to generate outgoing
SWIFT messages.The gate assembles new messages from relevant business data and
saves them in the SWIFT database.

e Generator creates a message in the form ready-to-send to the SWIFT network orfor
loading by 3rd party SWIFT systems, such as TurboSWIFT.

Parser and Generator strictly follow SWIFT format. On the contrary, SWIFT Gates strongly
depends on preferences of the installation. SWIFT format allows messages of the same purpose
have various contents. Very often a sender and a receiver have bilateral agreements on usage of
certain SWIFT tags. Hence SWIFT Gates are the most laborious part of the system setup. To
implement gates, ArtSoft formation template technology is usedTemplates are formal
rule-based mappings of business attributes to SWIFT tags.

The system must send SWIFT messages in a format acceptable by recipient. The problem is that
SWIFT format is semantically ambiguous. It allows for the same message type various
combinations of tags and sequences to express the same business meaning.

To reduce ambiguity, each SWIFT user creates it own template (a corporate standard) of each
type of SWIFT message in use. All senders must follow those templates if STP is expected.
Global ST'P SWIFT gate-out utilizes pre-defined templates for Euroclear, Credit Suisse First
Boston, and Citibank (London, Japan, Hong Kong and Singapore).

Similarly Global ST'P correctly interprets ISO15022-compiant SWIFT messages from these
institutions.

For other senders and recipients we construct necessary templates at the stage of system
installation.

Parser of inbound
messages

SWIFT

network

GATE-IN

SWIFT
Database

Settlement and

Corporate Actions Generator of

outgoing messages

GATE-OUT

Fig 9.The SWIFT gates.

2.5 The Accounting Module

The Accounting module is one of the most important parts of the system. This module does not
have its own GUI, instead the Settlement module GUI is used to fulfill accounting functions.
There are several groups of accounting functions

e Real-time accounting (auto accounting services)
e Semi-automatic accounting functions
e Manual accounting services

e Accounting reports
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e Export of accounting data

Real-time accounting is the core function of an STP system. For instance, when user-1 forwards
a trade, the system automatically makes ledger entries and user-2 can immediately see the effect
in accounting reports.

Semi-automatic accounting is used when the system mkes all calculations, and user only
checks results and authorizes (books) a ledger service. For instance, monthly calculation of
safekeeping fees often works this way. Semi-automatic accounting is used when calculation rules
are complicated and depend on multiple business attributes, since full automation of the function
is too risky. Payment of dividend is another example.

The system has a number of manual accounting services for the cases which are not automated.
The ultimate case is the journal correction service.

See examples of accounting reports in other sections of the document. The system forms certain
reports automatically and sends them by SWIFT, e-mail, fax (e.g. client account statements).

Extracts from bookkeeping ledger can be exported to other modules of the system for various
purposes. For instance, the Corporate Action module uses needs positions to calculate holders
lists.

To access most of accounting functions one should use the Settlement module. CA-related
functions, such as calculation of various types of entitlements, can be accessed through the
Corporate Action module.

The setup of real-time accounting is a part of general setup of trade paths. Automatic accounting
services must be approved by Customer of the system. Manual accounting services (except
universal Journal Correction service) must follow accounting rules.

3 Auxiliary Modules
3.1 Web-interface

Web interface can be used by the clients to remotely access the system and perform certain
functions. Secured Internet connection must be used.

Using web-interface a client can

e view various reports concerning his accounts and trades (trades status, cash and holdings,
portfolio evaluation, etc.)

e enter responses to corporate action notifications.

3.2 The Messaging Middleware (“Gates”)

Messaging is an internal system module used as a intermediate storage of raw data received from
and sent to other systems. All data exchange (except for the SWIFWhich use s its specific
middleware described above) goes through Messaging Database. The latter keeps external data
in raw form. Then the system gates interpret this data in term of production system.

A gate-in is an automatic process which interpret external data and correspondingly affects
productions system. Conversely,a gate-out is an automatic process which executes orders of
production system to generate outgoing files.

In particular, the Global ST’P Messaging module has a capability of process FIX messages.

The Middleware module has its own GUI interface. It is used to control the progress of
importing and exporting files. Normally this moduleis used only at the early stage of the system
exploitation, when STP processes are being tested. Later there is almost no use of the Messaging
GUI, since the module works predominantly automatically.
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Messaging gates have its overall architecture similar to that of SWIFT gates, however more
simple. For instance, the schema below illustrates the gate of Telekurs corporate action
notifications feed.

GATE-IN

Messaging
Middleware

- Parser of
The CA Module Telekurs
TB2 files

Fig 10T'he Telekurs corporate actions gate.

3.3 The STP Scheduler

Global STP is based on the STP concept. This implies that the system behavior is a
combination of multiple automatic processes. Each process has certain pre-requisites, for
instance some processes must run once a day within certain time window, some processes should
run repeatedly many times a day, some pairs of processes must not run at the same time to avoid
database locks, deadlocks or file sharing violation. Some process may need to start strictly after
another process has terminated.

The need of a flexible scheduler is an absolute necessity for an STP-based technology.
There are several categories of automatic processes:

e Background processes,i.c .those running e very 1-3-5 minutes. The examples are
SWIFT processing jobs (parser, generator and gates).

e Daily processes,i.c. the processes which must run once a day (or once a workday).
Examples:

o Downloading prices from external sources.
o Loading prices to database.

o Receiving workday files from other systems,
o Sending workday files to other systems.

o Weekly processes,for instance deleting obsolete data from databases (old prices,old
corporate actions having no holders, etc.

e Flexible scheduled.For instance,the system sends account statements to different
clients daily,weekly or monthly,depending on Client’s preferences.

Daily processes can have complicated mutual dependencies. Each process must run once a day,
but

e there is a window within which it should start

e aprocess should not run concurrently with other processes (for instance, loading of new
prices should not run at the same time when old prices are being deleted)

e aprocess should not start before some other same-day processes have terminated. For
instance, loading of corporate actions data to database should not start before CA files are
transmittedrom data provider’s FTP.
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The Global STP STP scheduler allows flexible planning of automatic processes. The scheduler
is based on the event-driven scheduling concept, which is very effective for round-the-clock
operating systems.

3.4 The Lazy Printer

The Lazy Printer (or Batch printer) is an automatic process which automatically sends outgoing
files to system printer, e-mail and fax.The Lazy Printer acti vity is triggered by various events in
the system.

For instance it may print / send
o Certain daily reports (e.g.trading blotters)
e Trade confirmations to the clients

The Lazy printer has a capability of converting SWIFT messages into printable format, in order
to print, e-mail or fax them.

This function is important, since the system uses SWIFTformat as a fundamental standard of
financial messaging. Hence each outgoing message can be produced in the form pertinent to one
or more transports:

e SWIFT
e E-mail
e Fax

e Printout

For each of these transports you can use one or more addresses of the same recipient.T he system
administrator should assign to each messagetype one or more addresses.

3.5 The Administrator’s Tool

Used by the system administrator to adjust various setting of the system, including setup of STP
processes. The administrator can control values of system variables and settings, such as trade
path details. The basic functions of the module are

e System setup

o The What is new? window.Used to notify users of the latest changes in the
system. User can view the notes in other applications.

List of scenarios in the system with types of trades and paths for each scenario.

Trade path details,including statuses, allowed jumps (status changes),
validtions to be performed at each jump, and activities to be executed at each
jump, including real-time accounting services.

o List of auto-forward rules. Auto-forward is an STP process which force a trade to
change its status on certain date or upon other events.The rules defines criteria of
trades selection. Examples: auto-settle on Settlement day,auto -clearing upon
receipt of MT547 from Custodian.

o View/ edit system constants. System constants are various parameters and, used
by the systene.g. locations of certain files, fixed account numbers, fixed dates.

e Setup of system Alerts. The system automatically alerts to certain system events by
e-mail. For each type of alert a list of recipients with e-mail addresses must be given.

o Setup of user rights. To setup rights of the users to access the systemthe following
relationships should be populated
o List of user groups,for instance CLIENTS, USERS, MANAGERS,
SUPERVISORS.
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o List of groups of business-functions,for instance, “to forward trades”, “to view

P23

accounting reports”,“to authorize accounting transactions” .

o Relationship between groups of users and group of business functions, i.c.
definitions which users are permitted to execute each business function.

4 Milestone Projects
Vendor

ArtSaft

Artsoft Ltd., Moscow, Russia

e-mail: globalstep@artsoftusa.com

web: http://globalstep.artsoftusa.com

The most important projects of ArtSoft in the industry

1996 1997 @
Moscow,

Russia UNEXIM BANK

IR E13 PR SRS B AN E

1997 1999
Moscow, Brunswick UBS Warburg
Russia

2009 2002, Qo
New York, WISS AMERICAN SECURITIES INC.
USA A MEMBER OF CREDIT SUISSE GROUP

UNEXIM Bank Depository system:
The first big Artsoft project in the industry.

At the time UNEXIM depository was the
biggest in the country.

Electronic link between UNEXIM and
Moscow Interbank Currency Exchange
(MICEX) was enabled, thus starting
securities trading at the exchange.

Artsoft developed a custody system for
Brunswick Warburg Nominees, a Moscow-
based joint venture with UBS Warburg

(SBC Warburg at the time). The elements of
STP architecture were successfully
implemented in the course of the project.

A western-style Custody system for Swiss
American Securities Inc. was the most
complicated and the biggest project of the
company. The system was totally based on
the STP concept effective for trades, as well
as for processing of corporate action events.
A new original SWIFT middleware was
developed.
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