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1 Introdu
tion1.1 Overall Des
riptionThe Online Sto
k Ex
hange is aimed to repla
e the traditional trading 
oorof sto
k ex
hanges for providing a means of selling/buying equity amongstshare holders and brokers. It plans to redu
e the stake of brokers in thesto
k market by allowing the a
tual sellers/buyers to authenti
ate with theex
hange server and then bid for deals. This system will maintain a databaseof equity ownership in the market, allow biddings to be made, dis
over
urrent share pri
es from the biddings, break deals between 
lients, updatethe ownership databases after the transa
tion is e�e
ted and implementsafety me
hanisms like 
ir
uit breaking and margin money.1.2 De�nitions1. Sto
k : The 
apital or fund that a 
orporation raises through the saleof shares entitling the sto
kholder to dividends and to other rights ofownership, su
h as voting rights.2. Investor : An individual or a group that owns sto
k in a businessenterprise.3. Broker : An individual who a
ts as a go-between between a
tual sto
kowners by performing sto
k transa
tions on their behalf.4. Cir
uit Breaking : De
iding the maximum permissible swing in thepri
e of the shares of a parti
ular 
ompany in a day.5. Margin Money : Token amount deposited by the 
lient with thesto
k ex
hange whi
h de
ides the volume of transa
tions open to him.6. Trading Floor : The 
onventional pla
e where the a
tual tradingde
isions were made by the sto
k 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, whi
h indi
ates his assets and liabilitiesat any given time.9. Ex
hange Administrators : The governing body of a sto
k ex-
hange that de
ides the overall poli
ies of the ex
hange like maximumpermissible swing in the pri
e of a share et
.10. Authenti
ators : The panel responsible for verifying the authenti
ityof the information furnished by potential ex
hange users and approvingtheir registration with the ex
hange.11. Visitor :A person who browses through the pri
es of the shares with-out the intent of buying/selling equity.1.3 Referen
es1. Database System Con
epts - Abraham Silbers
hatz, Henry F. Korthand S. Sudarshan2. Investment and Se
urities 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 pa
kage is designed to work on any sys-tem whi
h follows the requirements given in se
tion 5. A 
ompleteinstallation pa
kage will be provided for Unix based systems.3. Training : The user end interfa
e will be friendly enough to not requireany spe
ial training. Help �les will be provided to a
quaint them withthe interfa
e. The ex
hange administrator will have to be trained to5



use the fa
ilities provided for tasks like 
ir
uit breaking settings, updateinterval 
ontrol, adding new 
orporations to the system.4. Maintenan
e : We shall undertake the troubleshooting and providingpat
hes in the unlikely event of bugs.
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2 General Des
ription2.1 Produ
t Perspe
tiveThis produ
t interfa
es with Ora
le Database using JDBC and is otherwisestandalone. It has the following interfa
es:1. Registration Interfa
e : New users will be required to �ll out a formproviding details about themselves eg. Name, address, et
.2. Investors Interfa
e : All information about the users portfolio is dis-played after proper authenti
ation. Options are provided for bidding,viewing 
urrent market status and his/her �nan
ial history.3. Authenti
ators interfa
e : Pending registrations are displayed and op-tions are provided for approval or reje
tion of any registration.4. Administrators interfa
e : Options to set the poli
ies and parameters
rutial to the operation of the sto
k ex
hange.5. Visitors Interfa
e : Current sto
k pri
es are displayed but no optionsare provided for buying or selling.6. Corporate Registration interfa
e : Interfa
e for a 
orporation to intro-du
e its sto
k into the market.7. Corporate Management Interfa
e : Customised interfa
e for registered
orporations to pour in information about newly laun
hed shares andupdating performan
e statisti
s (assets/liabilities, pro�t/loss et
.).2.2 Produ
t Fun
tions Overview1. Login and ver�
ation2. Portfolio management3. Au
tion of shares4. Viewing 
urrent market status. 7



5. Introdu
tion of new 
orporations.6. New users sign up.7. Approvals/reje
tion of new registrations.8. Automated share pri
e determination.9. Veri�
ation of transa
tions.10. Constraint 
he
king (like 
ir
uit breaking, defaulter penalty et
.)11. Noti�
ation me
hanisms.12. Maintaining se
urity and integrity of 
ru
ial system parameters.13. Report generation for all sto
ks listed.14. Che
king for fraudulent transa
tions.15. Ex
hange of information with banks to �nalise transa
tions.2.3 User Chara
teristi
sOur users are of the following types :1. Visitor : A visitor is a 
asual user who is interested only in viewing
urrent market status, and history of 
orporate sto
k. Su
h users donot parti
ipate in buying or selling shares and hen
e have a very limitedview of the system. No produ
t spe
i�
 training is required.2. Investor : An investor is an authorized user registered with the sys-tem. Su
h users 
an parti
ipate in bidding, buying and selling of shares.These users are interested in the transa
tions of the sto
k ex
hange,and hen
e need to be given training to use the interfa
e. To use ananalogy, these are the people who would be found on the trading 
oorin a 
onventional sto
k ex
hange. Su
h users are expe
ted to be wellversed in sto
k market fundamentals.8



3. Authenti
ator : Su
h a user is responsible for verifying the 
reditand �nan
ial histories of new appli
ants. Hen
e these users must bewell versed with legal matters. No spe
ial training is required to usethe interfa
e.4. Administrator : The administrator is the super user of the system,and is responsible for all the poli
ies and parameters of the system.The administrator maintains the list of 
orporations registered with thesto
k ex
hange. Spe
ial 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 sto
kmarket operations, and should be knowledgeable enough to take qui
kde
isions, eg. 
ir
uit breaking, setiing margin money et
.2.4 General ConstraintsThis proje
t is to be 
ompleted, in
luding 
oding, testing and loading ofthe database, by Nov 15, 2001. A prototype demo is due on O
t 22, 2001.

9



3 Information Des
ription3.1 Entities and Relationships3.1.1 Entities1. CompanyAttributes :� Company-id� Des
ription� Login� Password� Address

City

Company

State Pin-code

Email

Telephone
Street

DescriptionCompany-id

Address

Login Password

This entity set represents all parti
ipating 
ompanies. Company-id isthe primary key for the set. Also maintained along are the Des
riptionof the 
ompany and its Address. The 
omposite attribute Address isde
omposed 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 asso
iated with the user� Name� Des
ription� Password� Bank-name - 
ustomer's bank name� Bank-a

-no - 
ustomer's bank a

ount 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 sto
kex
hange. Login is the primary key. The amount of Margin-moneyshall de
ide the volume of transa
tions open to the user. A simpli�edview shall be drawn from this entity set to allow qui
k password lookups. 11



3. ShareAttributes :� Share-id - for ex
hange level identi�
ation� Name� Laun
h-date - date when the shares were poured into the market� Volume - total amount of equity asso
iated� Fa
e-value - laun
hing pri
e of the share

Share

Launch date

Volume

Face valueShare-id

Name

Ea
h type of share released in the market forms an entity here. Asso-
iated with ea
h share will be the laun
hing 
ompany. This entity setforms the fundamental unit of sto
k market transa
tions.
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4. Authenti
atorAttributes :� Authenti
ator-id� Name� Login� Password
Login

Password

Name

Authenticator-id

AuthenticatorThis set represents a 
lass of employees in the sto
k ex
hange entrustedwith the job of validating the registration of 
ustomers and 
ompanies.A login interfa
e whi
h is authenti
ator-spe
i�
 shall be put up.
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5. Share-Performan
eAttributes :� Date - the dis
riminator for the weak entity set� Opening - opening pri
e of the share on this day� Closing - 
losing pri
e of the share on this day� Days-high - highest pri
e attained during the day� Days-low - lowest share pri
e attained during the day

Share-Performance

Opening
Closing

Days-high

Days-lowDate

This week entity set an
hors the performa
e of a share. The identifyingstrong entity set is the entity set Share. The attributes held by this setare fundamental for instantaneous sto
k 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 performan
e thatwill be o�ered to registered users.

14



6. Current-share-stateAttributes :� Current-pri
e - the most 
ru
ial indi
ator of market behaviour� Todays-high - the maximumpri
e attained today till this moment� Todays-low - the lowest pri
e attained today till this moment
Todays-low

Todays-high

Current-price

Current-share-stateEa
h 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 periodi
ally. views shall bedrawn from this to re
e
t in user portfolios and visitor interfa
e.
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7. Performa
eAttributes :� Year - the dis
riminator of the weak entity set� Liabilities - The �nan
ial onus on the 
ompany� Assets� Pro�t/Loss - the net earning of the 
ompany
Liabilities Assets

Year

Performance

Profit / Loss

This entity set en
apsulates the �nan
ial history of a 
ompany. itmaintains a balan
e sheet for ea
h year. The identifying strong entityset will be Company.
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8. Pending-registration - User-registration & Corporate-registrationAttributes :� Login� password� Name� Des
ription� 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 en
apsulated pending registrations that have to be 
leared byauthenti
ators. It spe
ialises 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 pla
ed� Expiry-time - time limit spe
i�ed by the user for the 
all to expire� No-of-shares - volume of the bid� Pri
e - 
all pri
e

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.

18



2. Selling-
allAttributes:� Bid-time - time of the day when the bid was pla
ed� Expiry-time - time limit spe
i�ed by the user for the 
all to expire� No-of-shares - volume of the bid� Pri
e - 
all pri
e

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.
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3. DealAttributes:� Pri
e - the mutually agreed pri
e of transa
tion� 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

En
apsulation 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 sto
kmarket transa
tion.
20



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

Authenticated-by AuthenticatorCustomer

Date

The relationship maps a 
ustomer to the authenti
ator who vali-dated his registration. A 
ustomer be
omes a user only after he isregistered.

21



5. Company-authenti
ated-byAttributes:� Date - date when the registration was validated
Date

Authenticated-by AuthenticatorCompanyThe relationship maps a 
ompany to the authenti
ator who vali-dated its registration. A 
ompany 
an go through the 
orporateregistration interfa
e only after its registered.

22



6. PortfolioAttributes:� Holding - number of shares held� Avg-buying-pri
e - 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 interfa
e. A 
omparison between the Avg-buying-pri
eand 
urrent share pri
e will indi
ate the pro�t/loss on this sharetype.
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3.2 Data Di
tionary3.2.1 CompanyAttribute Name Data Type Constraints Des
riptionCompany id var
har(10) Primary Key Identifying NameDes
ription var
har(200) - Des
riptionLogin var
har(10) Candidate Key Login IDPassword var
har(16) not null PasswordStreet var
har(50) not null StreetCity var
har(50) not null CityState var
har(50) not null StatePin
ode integer not null Pin CodeEmail var
har(50) not null E-mail addressTelephone integer not null Main telephone number3.2.2 CustomerAttribute Name Data Type Constraints Des
riptionLogin var
har(10) Primary Key Login IDName var
har(50) not null Customer NameDes
ription var
har(200) - Des
riptionPassword var
har(16) not null PasswordBank Name var
har(50) not null Customer's BankBank a

 no var
har(20) not null Customer's bank a/
 no.Margin money numeri
(15,2) not null Threshhold depositStreet var
har(50) not null StreetCity var
har(50) not null CityState var
har(50) not null StatePin
ode integer not null Pin CodeEmail var
har(50) not null E-mail addressTelephone integer not null Main telephone number
24



3.2.3 ShareAttribute Name Data Type Constraints Des
riptionShare id var
har(10) Primary Key For unique identi�
ationName var
har(50) not null NameLaun
h date date not null Date of market laun
hVolume integer not null Total shares releasedFa
e value numeri
(8,2) not null Unit pri
e at laun
h3.2.4 Authenti
atorAttribute Name Data Type Constraints Des
riptionAuthenti
ator id var
har(10) Primary Key ID for the employeeName var
har(50) not null NameLogin var
har(10) Candidate Key Login IDPassword var
har(16) not null Password3.2.5 Share Performan
eAttribute Name Data Type Constraints Des
riptionShare id var
har(10) =>Share ID of the shareDate date not null Date of assessmentOpening numeri
(8,2) not null Day's opening pri
eClosing numeri
(8,2) not null Day's 
losing pri
eDays high numeri
(8,2) not null Day's highest pri
eDays low numeri
(8,2) not null Day's lowest pri
e3.2.6 Current share stateAttribute Name Data Type Constraints Des
riptionShare id var
har(10) =>Share ID of the shareCurrent pri
e numeri
(8,2) not null Current share pri
eTodays high numeri
(8,2) not null Today's highest pri
eTodays low numeri
(8,2) not null Today's lowest pri
e
25



3.2.7 Performan
eAttribute Name Data Type Constraints Des
riptionCompany id var
har(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 Des
riptionLogin var
har(10) Primary Key Login IDPassword var
har(16) not null PasswordName var
har(50) not null NameDes
ription var
har(200) - Des
riptionBank name var
har(50) not null Name of user's bankBank a

 no var
har(20) not null A

ount numberMargin money numeri
(15,2) not null Threshhold depositStreet var
har(50) not null StreetCity var
har(50) not null CityState var
har(50) not null StatePin
ode integer not null Pin CodeEmail var
har(50) not null E-mail addressTelephone integer not null Main telephone number

26



3.2.9 Corporate registrationAttribute Name Data Type Constraints Des
riptionLogin var
har(10) Primary Key Login IDPassword var
har(16) not null PasswordName var
har(50) not null NameDes
ription var
har(200) - Des
riptionStreet var
har(50) not null StreetCity var
har(50) not null CityState var
har(50) not null StatePin
ode integer not null Pin CodeEmail var
har(50) not null E-mail addressTelephone integer not null Main telephone number3.2.10 Buying 
allAttribute Name Data Type Constraints Des
riptionCustomer id var
har(10) =>Customer ID of 
ustomerShare id var
har(10) =>Share ID of shareBid time time not null Time of biddingExpiry time time not null Time of expiryNo of shares integer not null Transa
tion volumePri
e numeri
(8,2) not null Pri
e of deal3.2.11 Selling 
allAttribute Name Data Type Constraints Des
riptionCustomer id var
har(10) =>Customer ID of 
ustomerShare id var
har(10) =>Share ID of shareBid time time not null Time of biddingExpiry time time not null Time of expiryNo of shares integer not null Transa
tion volumePri
e numeri
(8,2) not null Pri
e of deal
27



3.2.12 DealAttribute Name Data Type Constraints Des
riptionBuyer id var
har(10) =>Customer ID of buyerSeller id var
har(10) =>Customer ID of sellerShare id var
har(10) =>Share ID of shareTime time not null Time of deal breakingDate date not null Date of dealNo of shares integer not null Transa
tion volumePri
e numeri
(8,2) not null Pri
e of deal3.2.13 Authenti
ated byAttribute Name Data Type Constraints Des
riptionCustomer id var
har(10) =>Customer ID of 
ustomerAuthenti
ator id var
har(10) =>Authenti
ator ID of authent
atorDate date not null Date of validation3.2.14 Company authenti
ated byAttribute Name Data Type Constraints Des
riptionCompany id var
har(10) =>Company ID of 
ompanyAuthenti
ator id var
har(10) =>Authenti
ator ID of authent
atorDate date not null Date of validation3.2.15 PortfolioAttribute Name Data Type Constraints Des
riptionCustomer id var
har(10) =>Customer ID of 
ustomerShare id var
har(10) =>Share ID of shareHolding integer not null Shares heldAvg buying pri
e numeri
(8,2) not null Average pri
e for share

28



3.3 Work FlowNew users register with the sto
k market so that they 
an 
ommen
e withbuying and selling shares. This request is sent to the authenti
ator, whothen veri�es the users ba
kground, and de
ides whether or not to approvethe registration. If the registration is approved, then the user be
omesan oÆ
ial investor at the sto
k ex
hange. The user 
an then modify hisportfolio, and engage in bidding and buying of shares. This information isre
orded in the sto
k ex
hange database, after verifying that the transa
tionsatis�es the 
onstraints of the ex
hange. The user is noti�ed if his trans-a
tion violates any 
onstraints, and the transa
tion is s
rapped. The useris helped in his de
ision by easy a

ess to the history of any requested shares.Corporations that wish to be listed in the sto
k ex
hange will �ll out anonline appli
ation form spe
ifying the number of shares released and theinitial o�ering pri
e, that is then sent to the authenti
ator. The authenti
a-tor then 
he
ks the �nan
ial integrity and reliabilty of the 
orporation, andde
ides to approve or reje
t the appli
ation. If the appli
ation is approved,then the 
ompany is listed in the system database, and transa
tions areenabled.The administrator monitors the fun
tioning of the market, and intervenesif ne
essary. Dynami
 modi�
ations of the parameters su
h as permissibleswing in pri
es is an essential fun
tion of the administrator. In the event of
rashes, he has the ability to freeze all trading.
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4 Fun
tional RequirementsGiven below is a des
ription of the various options that a user sees on
onne
ting to the system :4.1 Investors DomainOn 
onne
ting to the website, the user is presented with the default Visitorsinterfa
e, i.e options to view 
urrent share pri
es, history of share pri
es,
ompany information, view of sensitive indi
es.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 a

ount details et
. This form is then forwarded tothe authenti
ator, who does a ba
kground 
he
k on the user, and then hasthe option of approving or reje
ting the registration. When the registrationis a

epted, an a

ount 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 importantfun
tionality that is provided is Alerts, i.e the user 
an spe
ify events uponwhose o
urren
e he should be noti�ed.
4.2 Administrators DomainWhen the administrator logs in he is provided all the information availableto normal users, ex
ept trading and portfolios. In addition, he will beprovided a 
ontrol panel from whi
h he 
an 
ontrol parameters 
ru
ial tothe sto
k ex
hange. There will be an option to freeze all trading, in theevent of a 
atastrophe.
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4.3 Authenti
ators DomainWhen an authenti
ator logs in, he is presented with all pending user and
orporate registrations. His job is to do a
tual veri�
ation of the authen-ti
ity of users and 
orporations. This is more important in the 
ontext of
orporations, to stop fraudulent 
ompanies from 
heating investors.
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5 External Interfa
e Requirements5.1 User Interfa
esThe Web is used as the user interfa
e5.2 Hardware Interfa
esNo spe
ial hardware interfa
es are required5.3 Software Interfa
es1. JDK 1.32. JSDK 2.23. JDBC4. Ora
le 8i SQL server5. Mail servi
e6. J2EE7. EJB server
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6 Performan
e RequirementsAlthough exa
t �gures are not known at this stage, expe
ted �gures forperforman
e in the real world are :1. 2 administrators2. 20 authenti
ators3. 100000 estimated users4. 6 billion potential visitors5. 3 powerful ma
hines - 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 Complian
eNot Appli
able7.2 Hardware LimitationsExpe
ted throughput is very high, sin
e sto
k trading volumes are veryhigh. Hen
e very powerful ma
hines 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. Authenti
ator : 13. Users : 54. Visitors : 15. Sto
ks : 509 Other RequirementsNot Appli
able
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