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1 Introdution1.1 Overall DesriptionThe Online Stok Exhange is aimed to replae the traditional trading oorof stok exhanges for providing a means of selling/buying equity amongstshare holders and brokers. It plans to redue the stake of brokers in thestok market by allowing the atual sellers/buyers to authentiate with theexhange server and then bid for deals. This system will maintain a databaseof equity ownership in the market, allow biddings to be made, disoverurrent share pries from the biddings, break deals between lients, updatethe ownership databases after the transation is e�eted and implementsafety mehanisms like iruit breaking and margin money.1.2 De�nitions1. Stok : The apital or fund that a orporation raises through the saleof shares entitling the stokholder to dividends and to other rights ofownership, suh as voting rights.2. Investor : An individual or a group that owns stok in a businessenterprise.3. Broker : An individual who ats as a go-between between atual stokowners by performing stok transations on their behalf.4. Ciruit Breaking : Deiding the maximum permissible swing in theprie of the shares of a partiular ompany in a day.5. Margin Money : Token amount deposited by the lient with thestok exhange whih deides the volume of transations open to him.6. Trading Floor : The onventional plae where the atual tradingdeisions were made by the stok brokers before the advent of theonline paradigm.
4



7. Short Selling : The phenomenon of permitting an equity owner tosell more shares than he owns at any time with a ommitment fromhis side to lose the deal before the end of the day.8. Portfolio : A ompilation of information regarding the equity owner-ship of an individual or a group, whih indiates his assets and liabilitiesat any given time.9. Exhange Administrators : The governing body of a stok ex-hange that deides the overall poliies of the exhange like maximumpermissible swing in the prie of a share et.10. Authentiators : The panel responsible for verifying the authentiityof the information furnished by potential exhange users and approvingtheir registration with the exhange.11. Visitor :A person who browses through the pries of the shares with-out the intent of buying/selling equity.1.3 Referenes1. Database System Conepts - Abraham Silbershatz, Henry F. Korthand S. Sudarshan2. Investment and Seurities Markets in India by V.A. Avadhani1.4 Overview of Developer's Responsibilities1. Development : The software will be developed entirely by us.2. Installation : The software pakage is designed to work on any sys-tem whih follows the requirements given in setion 5. A ompleteinstallation pakage will be provided for Unix based systems.3. Training : The user end interfae will be friendly enough to not requireany speial training. Help �les will be provided to aquaint them withthe interfae. The exhange administrator will have to be trained to5



use the failities provided for tasks like iruit breaking settings, updateinterval ontrol, adding new orporations to the system.4. Maintenane : We shall undertake the troubleshooting and providingpathes in the unlikely event of bugs.
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2 General Desription2.1 Produt PerspetiveThis produt interfaes with Orale Database using JDBC and is otherwisestandalone. It has the following interfaes:1. Registration Interfae : New users will be required to �ll out a formproviding details about themselves eg. Name, address, et.2. Investors Interfae : All information about the users portfolio is dis-played after proper authentiation. Options are provided for bidding,viewing urrent market status and his/her �nanial history.3. Authentiators interfae : Pending registrations are displayed and op-tions are provided for approval or rejetion of any registration.4. Administrators interfae : Options to set the poliies and parametersrutial to the operation of the stok exhange.5. Visitors Interfae : Current stok pries are displayed but no optionsare provided for buying or selling.6. Corporate Registration interfae : Interfae for a orporation to intro-due its stok into the market.7. Corporate Management Interfae : Customised interfae for registeredorporations to pour in information about newly launhed shares andupdating performane statistis (assets/liabilities, pro�t/loss et.).2.2 Produt Funtions Overview1. Login and ver�ation2. Portfolio management3. Aution of shares4. Viewing urrent market status. 7



5. Introdution of new orporations.6. New users sign up.7. Approvals/rejetion of new registrations.8. Automated share prie determination.9. Veri�ation of transations.10. Constraint heking (like iruit breaking, defaulter penalty et.)11. Noti�ation mehanisms.12. Maintaining seurity and integrity of ruial system parameters.13. Report generation for all stoks listed.14. Cheking for fraudulent transations.15. Exhange of information with banks to �nalise transations.2.3 User CharateristisOur users are of the following types :1. Visitor : A visitor is a asual user who is interested only in viewingurrent market status, and history of orporate stok. Suh users donot partiipate in buying or selling shares and hene have a very limitedview of the system. No produt spei� training is required.2. Investor : An investor is an authorized user registered with the sys-tem. Suh users an partiipate in bidding, buying and selling of shares.These users are interested in the transations of the stok exhange,and hene need to be given training to use the interfae. To use ananalogy, these are the people who would be found on the trading oorin a onventional stok exhange. Suh users are expeted to be wellversed in stok market fundamentals.8



3. Authentiator : Suh a user is responsible for verifying the reditand �nanial histories of new appliants. Hene these users must bewell versed with legal matters. No speial training is required to usethe interfae.4. Administrator : The administrator is the super user of the system,and is responsible for all the poliies and parameters of the system.The administrator maintains the list of orporations registered with thestok exhange. Speial training is required to familiarize the admin-istrator with the various parameters, and the methods used to hangethem. The administrator must be very well onversant with stokmarket operations, and should be knowledgeable enough to take quikdeisions, eg. iruit breaking, setiing margin money et.2.4 General ConstraintsThis projet is to be ompleted, inluding oding, testing and loading ofthe database, by Nov 15, 2001. A prototype demo is due on Ot 22, 2001.
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3 Information Desription3.1 Entities and Relationships3.1.1 Entities1. CompanyAttributes :� Company-id� Desription� Login� Password� Address

City

Company

State Pin-code

Email

Telephone
Street

DescriptionCompany-id

Address

Login Password

This entity set represents all partiipating ompanies. Company-id isthe primary key for the set. Also maintained along are the Desriptionof the ompany and its Address. The omposite attribute Address isdeomposed into the required atomi �elds. The Login and Passwordprovided to the ompany are also maintianed as attributes. A us-tomised view shall be drawn from these two olumns for looking upthe password at login time. 10



2. CustomerAttributes :� Login - The login name assoiated with the user� Name� Desription� Password� Bank-name - ustomer's bank name� Bank-a-no - ustomer's bank aount number� Margin-money - The threshhold deposit taken from the ustomer� Address
Password

Login

Customer

Address

Name
Bank-name

City

State

Email

Telephone

Pin-code

Margin-money Description

Bank-acc-no

Street

The ustomer entity represents all the registered users of the stokexhange. Login is the primary key. The amount of Margin-moneyshall deide the volume of transations open to the user. A simpli�edview shall be drawn from this entity set to allow quik password lookups. 11



3. ShareAttributes :� Share-id - for exhange level identi�ation� Name� Launh-date - date when the shares were poured into the market� Volume - total amount of equity assoiated� Fae-value - launhing prie of the share

Share

Launch date

Volume

Face valueShare-id

Name

Eah type of share released in the market forms an entity here. Asso-iated with eah share will be the launhing ompany. This entity setforms the fundamental unit of stok market transations.
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4. AuthentiatorAttributes :� Authentiator-id� Name� Login� Password
Login

Password

Name

Authenticator-id

AuthenticatorThis set represents a lass of employees in the stok exhange entrustedwith the job of validating the registration of ustomers and ompanies.A login interfae whih is authentiator-spei� shall be put up.
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5. Share-PerformaneAttributes :� Date - the disriminator for the weak entity set� Opening - opening prie of the share on this day� Closing - losing prie of the share on this day� Days-high - highest prie attained during the day� Days-low - lowest share prie attained during the day

Share-Performance

Opening
Closing

Days-high

Days-lowDate

This week entity set anhors the performae of a share. The identifyingstrong entity set is the entity set Share. The attributes held by this setare fundamental for instantaneous stok market analysis. The set willbe used for the reporting of share staus at the end of the day. Also,information will be drawn from this for the anaysis of performane thatwill be o�ered to registered users.
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6. Current-share-stateAttributes :� Current-prie - the most ruial indiator of market behaviour� Todays-high - the maximumprie attained today till this moment� Todays-low - the lowest prie attained today till this moment
Todays-low

Todays-high

Current-price

Current-share-stateEah entity in the weak entity set shall be mapped to an element ofstrong entity set Share by a relation. The attributes of this entity setare highly dynami and shall be updated periodially. views shall bedrawn from this to reet in user portfolios and visitor interfae.
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7. PerformaeAttributes :� Year - the disriminator of the weak entity set� Liabilities - The �nanial onus on the ompany� Assets� Pro�t/Loss - the net earning of the ompany
Liabilities Assets

Year

Performance

Profit / Loss

This entity set enapsulates the �nanial history of a ompany. itmaintains a balane sheet for eah year. The identifying strong entityset will be Company.
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8. Pending-registration - User-registration & Corporate-registrationAttributes :� Login� password� Name� Desription� Address(a) User-registrationAttributes :� Bank-name� Bank-a-no� Margin-money(b) Corporate-registration

Corporate-registrationUser-registration

ISA

Pending-registration

Login

Address

Street

Name

Description

Margin-money

Bank-acc-no

Bank-name

Email

Telephone

Postal-code

City

State

Password

The set enapsulated pending registrations that have to be leared byauthentiators. It speialises into the two types of registrations possible- user and orporate. 17



3.1.2 Relationships1. Buying-allAttributes:� Bid-time - time of the day when the bid was plaed� Expiry-time - time limit spei�ed by the user for the all to expire� No-of-shares - volume of the bid� Prie - all prie

Customer ShareBuying-call

Price
Bid-time

Expiry-time No-of-shares

The relationship maps ustomers to the shares they have alled tobuy. Additional attributes represent properties of the all. Thebid will be the basis for breaking of deals.
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2. Selling-allAttributes:� Bid-time - time of the day when the bid was plaed� Expiry-time - time limit spei�ed by the user for the all to expire� No-of-shares - volume of the bid� Prie - all prie

Customer Share

Price
Bid-time

Expiry-time No-of-shares

Selling-call

The relationship maps ustomers to the shares they have alled tosell. Additional attributes represent properties of the all. The bidwill be the basis for breaking of deals along with the buying-alls.

19



3. DealAttributes:� Prie - the mutually agreed prie of transation� Date - date of deal� Time - time of deal� No-of-shares - volume of the deal

DealCustomer

Share

Price

Date Time

No-of-shares

buyer

seller

Enapsulation of a broken deal. The relationship is ternary - in-volving two ustomer entities (the buying and selling parties) andthe share type involved. This represents the basi unit of stokmarket transation.
20



4. Authentiated-byAttributes:� Date - date when the registration was validated

Authenticated-by AuthenticatorCustomer

Date

The relationship maps a ustomer to the authentiator who vali-dated his registration. A ustomer beomes a user only after he isregistered.
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5. Company-authentiated-byAttributes:� Date - date when the registration was validated
Date

Authenticated-by AuthenticatorCompanyThe relationship maps a ompany to the authentiator who vali-dated its registration. A ompany an go through the orporateregistration interfae only after its registered.
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6. PortfolioAttributes:� Holding - number of shares held� Avg-buying-prie - average amount spent on buying a unit ofthat equity
Avg-buying-price

ShareCustomer Portfolio

Holding

The portfolio draws a mapping between a ustomer and varioustypes of shares that he holds. This will form an indispensable partof the user interfae. A omparison between the Avg-buying-prieand urrent share prie will indiate the pro�t/loss on this sharetype.
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3.2 Data Ditionary3.2.1 CompanyAttribute Name Data Type Constraints DesriptionCompany id varhar(10) Primary Key Identifying NameDesription varhar(200) - DesriptionLogin varhar(10) Candidate Key Login IDPassword varhar(16) not null PasswordStreet varhar(50) not null StreetCity varhar(50) not null CityState varhar(50) not null StatePinode integer not null Pin CodeEmail varhar(50) not null E-mail addressTelephone integer not null Main telephone number3.2.2 CustomerAttribute Name Data Type Constraints DesriptionLogin varhar(10) Primary Key Login IDName varhar(50) not null Customer NameDesription varhar(200) - DesriptionPassword varhar(16) not null PasswordBank Name varhar(50) not null Customer's BankBank a no varhar(20) not null Customer's bank a/ no.Margin money numeri(15,2) not null Threshhold depositStreet varhar(50) not null StreetCity varhar(50) not null CityState varhar(50) not null StatePinode integer not null Pin CodeEmail varhar(50) not null E-mail addressTelephone integer not null Main telephone number
24



3.2.3 ShareAttribute Name Data Type Constraints DesriptionShare id varhar(10) Primary Key For unique identi�ationName varhar(50) not null NameLaunh date date not null Date of market launhVolume integer not null Total shares releasedFae value numeri(8,2) not null Unit prie at launh3.2.4 AuthentiatorAttribute Name Data Type Constraints DesriptionAuthentiator id varhar(10) Primary Key ID for the employeeName varhar(50) not null NameLogin varhar(10) Candidate Key Login IDPassword varhar(16) not null Password3.2.5 Share PerformaneAttribute Name Data Type Constraints DesriptionShare id varhar(10) =>Share ID of the shareDate date not null Date of assessmentOpening numeri(8,2) not null Day's opening prieClosing numeri(8,2) not null Day's losing prieDays high numeri(8,2) not null Day's highest prieDays low numeri(8,2) not null Day's lowest prie3.2.6 Current share stateAttribute Name Data Type Constraints DesriptionShare id varhar(10) =>Share ID of the shareCurrent prie numeri(8,2) not null Current share prieTodays high numeri(8,2) not null Today's highest prieTodays low numeri(8,2) not null Today's lowest prie
25



3.2.7 PerformaneAttribute Name Data Type Constraints DesriptionCompany id varhar(10) =>Company ID of the ompanyYear integer not null The year of analysisLiabilities numeri(15,2) not null Company's liabilitiesAssets numeri(15,2) not null Company's assetsPro�t Loss numeri(15,2) not null Company's net status3.2.8 User registrationAttribute Name Data Type Constraints DesriptionLogin varhar(10) Primary Key Login IDPassword varhar(16) not null PasswordName varhar(50) not null NameDesription varhar(200) - DesriptionBank name varhar(50) not null Name of user's bankBank a no varhar(20) not null Aount numberMargin money numeri(15,2) not null Threshhold depositStreet varhar(50) not null StreetCity varhar(50) not null CityState varhar(50) not null StatePinode integer not null Pin CodeEmail varhar(50) not null E-mail addressTelephone integer not null Main telephone number
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3.2.9 Corporate registrationAttribute Name Data Type Constraints DesriptionLogin varhar(10) Primary Key Login IDPassword varhar(16) not null PasswordName varhar(50) not null NameDesription varhar(200) - DesriptionStreet varhar(50) not null StreetCity varhar(50) not null CityState varhar(50) not null StatePinode integer not null Pin CodeEmail varhar(50) not null E-mail addressTelephone integer not null Main telephone number3.2.10 Buying allAttribute Name Data Type Constraints DesriptionCustomer id varhar(10) =>Customer ID of ustomerShare id varhar(10) =>Share ID of shareBid time time not null Time of biddingExpiry time time not null Time of expiryNo of shares integer not null Transation volumePrie numeri(8,2) not null Prie of deal3.2.11 Selling allAttribute Name Data Type Constraints DesriptionCustomer id varhar(10) =>Customer ID of ustomerShare id varhar(10) =>Share ID of shareBid time time not null Time of biddingExpiry time time not null Time of expiryNo of shares integer not null Transation volumePrie numeri(8,2) not null Prie of deal
27



3.2.12 DealAttribute Name Data Type Constraints DesriptionBuyer id varhar(10) =>Customer ID of buyerSeller id varhar(10) =>Customer ID of sellerShare id varhar(10) =>Share ID of shareTime time not null Time of deal breakingDate date not null Date of dealNo of shares integer not null Transation volumePrie numeri(8,2) not null Prie of deal3.2.13 Authentiated byAttribute Name Data Type Constraints DesriptionCustomer id varhar(10) =>Customer ID of ustomerAuthentiator id varhar(10) =>Authentiator ID of authentatorDate date not null Date of validation3.2.14 Company authentiated byAttribute Name Data Type Constraints DesriptionCompany id varhar(10) =>Company ID of ompanyAuthentiator id varhar(10) =>Authentiator ID of authentatorDate date not null Date of validation3.2.15 PortfolioAttribute Name Data Type Constraints DesriptionCustomer id varhar(10) =>Customer ID of ustomerShare id varhar(10) =>Share ID of shareHolding integer not null Shares heldAvg buying prie numeri(8,2) not null Average prie for share
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3.3 Work FlowNew users register with the stok market so that they an ommene withbuying and selling shares. This request is sent to the authentiator, whothen veri�es the users bakground, and deides whether or not to approvethe registration. If the registration is approved, then the user beomesan oÆial investor at the stok exhange. The user an then modify hisportfolio, and engage in bidding and buying of shares. This information isreorded in the stok exhange database, after verifying that the transationsatis�es the onstraints of the exhange. The user is noti�ed if his trans-ation violates any onstraints, and the transation is srapped. The useris helped in his deision by easy aess to the history of any requested shares.Corporations that wish to be listed in the stok exhange will �ll out anonline appliation form speifying the number of shares released and theinitial o�ering prie, that is then sent to the authentiator. The authentia-tor then heks the �nanial integrity and reliabilty of the orporation, anddeides to approve or rejet the appliation. If the appliation is approved,then the ompany is listed in the system database, and transations areenabled.The administrator monitors the funtioning of the market, and intervenesif neessary. Dynami modi�ations of the parameters suh as permissibleswing in pries is an essential funtion of the administrator. In the event ofrashes, he has the ability to freeze all trading.
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4 Funtional RequirementsGiven below is a desription of the various options that a user sees ononneting to the system :4.1 Investors DomainOn onneting to the website, the user is presented with the default Visitorsinterfae, i.e options to view urrent share pries, history of share pries,ompany information, view of sensitive indies.Options are provided for existing users to log in, and for new users to signup. If a new user signs up, he is required to �ll in a form, giving details likename, address, bank aount details et. This form is then forwarded tothe authentiator, who does a bakground hek on the user, and then hasthe option of approving or rejeting the registration. When the registrationis aepted, an aount is reated for the user. When an authorized userlogs in, he is provided with a display of his urrent portfolio. There areoptions for him to engage in trading, i.e bidding or buying. One importantfuntionality that is provided is Alerts, i.e the user an speify events uponwhose ourrene he should be noti�ed.
4.2 Administrators DomainWhen the administrator logs in he is provided all the information availableto normal users, exept trading and portfolios. In addition, he will beprovided a ontrol panel from whih he an ontrol parameters ruial tothe stok exhange. There will be an option to freeze all trading, in theevent of a atastrophe.
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4.3 Authentiators DomainWhen an authentiator logs in, he is presented with all pending user andorporate registrations. His job is to do atual veri�ation of the authen-tiity of users and orporations. This is more important in the ontext oforporations, to stop fraudulent ompanies from heating investors.
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5 External Interfae Requirements5.1 User InterfaesThe Web is used as the user interfae5.2 Hardware InterfaesNo speial hardware interfaes are required5.3 Software Interfaes1. JDK 1.32. JSDK 2.23. JDBC4. Orale 8i SQL server5. Mail servie6. J2EE7. EJB server
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6 Performane RequirementsAlthough exat �gures are not known at this stage, expeted �gures forperformane in the real world are :1. 2 administrators2. 20 authentiators3. 100000 estimated users4. 6 billion potential visitors5. 3 powerful mahines - one for share database and logi, one for userdatabase and logi, one for a web server
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7 Design Constraints7.1 Standards ComplianeNot Appliable7.2 Hardware LimitationsExpeted throughput is very high, sine stok trading volumes are veryhigh. Hene very powerful mahines are needed to store and update thedatabase in real time. We may implement this using real time databases.
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8 Validation CriteriaWe will simulate the system with the following number of users :1. Administrator : 12. Authentiator : 13. Users : 54. Visitors : 15. Stoks : 509 Other RequirementsNot Appliable
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