
1                  EP 0 407 026 B1                 2 Description
employed between the keystations in the system and the central system to
update the local entry order The present invention relates to matching and
data bases and broadcast messages are employed to methods for effectuating
trades of trading instru-  update the keystation book which is a restricted
sub- ments through automatic matching in which buyers   5   set of the host
or central system book. Moreover, and sellers who are willing to trade with
one another  none of these prior  art system employ summary based on
specified criteria may automatically trade  books at the local keystations
as subsets of the host when matching events occur satisfying these
criteria,  or central system book. and more particularly to such matching
systems in     US-A-3573747 discloses a matching system for which the book
of bids and offers may be distributed  10  trading instruments in which
bids are automatically under control of the central system or host
computer,  matched against offers forgiven trading instruments to the
participating keystations or client sites in the  for automatically
providing matching transactions in system.
order to complete trades for said given trading instru- Information
retrieval systems for financial infor-  ments, said system comprising a
host computer mation, such as stock market type of information and   15
means for maintaining a host book data-base com- money market information,
normally employ a trans-  prising all of the active bids and offers in the
system fer of data in a high-performance, real-time informa-  by trading
instruments; a transaction originating key- tion retrieval network in which
update rates, retrieval  station means for providing a bid on a given
trading rates and subscriber and/or user population are gen-  instrument to
said system for providing a potential erally very high. An example of such
a system is REU-  20  matching transaction: a counterparty keystation TERS
DEALING SERVICE which is used in the for-     means for providing an offer
on said given trading in- eign exchange ormoney market. Such systems, while
strument involved in said potential matching transac- providing rapid video
conversation capability, are not  tion; and network means for
interconnecting said host anonymous systems nor do they provide for
automat-  computer means, said transaction originating keysta- ed anonymous
trading such as is possible in a match-  25  tion means and said
counterparty keystation means ing system. Of course, conversational dealing
sys-  in said system for enabling data communications tems have their place
in the market and serve partic-  therebetween, The present invention
improves on ular needs where appropriate. However, anonymous   this
arrangement by the features set out in the char- matching systems are also
often desired and, by their  acterising clause of claim 1. Optional
features of the very nature, do not normally employ a conversation   30
invention are set out in the subsidiary claims. capability since the
parties to the transactions are un-  GB-A-2161003 discloses the principle
of having known until the transaction has been completed. Ex-  a
distributed hierarchical database for processing and amples of satisfactory
prior art video conversational  displaying financial information where
lower level da- systems for use in connection with trading of financial
tabases store restricted subsets of the information information are
disclosed in commonly owned US-A-  35   maintained in the higher level
databases. However 4,531,184; US-A-4,525,779 and US-A-4,404,551, by   that
document neither concerns a matching system in way of example. Prior art
examples of matching sys-  which bids are automatically matched against
offers tems used in connection with the trading of trading in-  for given
trading instruments nor describes or sug- struments are disclosed  in U.S.
Patent No.        gests that the content of each local database keysta-
4,412,287, which discloses as an automated stockex-  40  tion book has an
associated display depth range con- change in which a computer matches buy
and sell or-  trollable by a central computer. ders for a variety of
stocks; U.S. Patent No.         In the present invention, as opposed to the
prior 3,573,747, which discloses an anonymous trading    art known to
applicants, the central system maintains system for selling fungible
properties between sub-  a data base consisting of all of the trading
instru- scribers to the system; U.S. Patent No. 3,581,072,  45  ments
available for trade, credit information, and the which discloses the use of
a special purpose digital  bids and offers that are present throughout the
sys- computer for matching orders and establishing mar-  tem, while the
client sites orkeystations maintain cop- ket prices in an auction market
for fungible goods;  les of only the best bids and offers and use those to
and U.S. Patent No. 4,674,044, which discloses an  generate a display.
Thus, the client sites have some automated securities trading system.
However, none  50  restricted subset of the total depth of the system book
of these prior art matching systems implements or  located at the central
data base. By transmitting only suggests the use of a broadcast capability
for mes-  subsets of the total system book from the host, the sages from
the host computer or central system     amount of network overhead that is
required is signif- which is employed to update a trading book of bids
icantly reduced, which reduction is further enhanced and offers locally
stored at the keystations to provide  55  by the use of only summary
information in the keysta- restricted subsets of the host book at these
keysta-  tion books. Moreover, this enables the central data tions. In
Addition, no prior art matching systems are  base maintaining a full setof
information forevery en- known to applicants in which directed messages are
try including identification of the parties which iden- 2    



3                   EP 0 407 026 B1                     4 tification Is not
to be provided for the subset books at  matching transaction each have an
associated local the keystations in an anonymous trading system. The  data
base keystation book comprising a subset of the only time thatthe
keystation is made aware of the par-  host book. The content of each of the
keystation ties involved in the transaction is after the transaction  books
has an associated display depth range which has been completed. Thus, in
the system of the pres-   5   is controllable by the host computer and is
updatable ent invention, the host may enforce a structure on the  by
transaction update broadcast messages received client site data bases which
is the maximumdepth of  from the host computerthrough the network. The net-
displayable queue or display depth for a particular  work is preferably
transparent to the transactions trading Instrument. By a single parameter
change at  communicated via the network. The transaction orig- the host or
central system, the view of the trading in-  10  inating keystations and
the counterparty keystation strument throughout the entire matching system
or keystations comprise means responsive to the re- "world" can be
effectively changed. For example, if  ceived transaction update broadcast
messages for the host system sets the display depth equal to one,  updating
the associated keystation books and further then none of the keystations
would be able to look fur-  comprise means for providing directed messages
to ther Into the book. If  desired, this procedure can be   15  the host
computer corresponding to the bid and the dynamically varied from the host
so that at given  offer, respectively. The directed messages are proc-
times or given days different aspects of the trading  essed and used to
update the host book. The host environment can be displayed. Although,
dynamic    computer comprises means for conditionally provid- control of
the content of a local receiver data base  ing the transaction broadcast
update messages to from a transmitted data base In an Information re-  20
the keystations in the system in response to the pres- trieval
communication network has been previously  ence of an update condition. The
update condition employed by applicants assignee such as disclosed
comprises updating of the host book and the received in U.S. Patent Nos.
4,745,559 and 4,750,135, these  bid or offer having a relative value
compared with systems are differentfrom the type of system control  other
bids or offers within the host book which is employed in the system of the
present invention in  25  within the keystation book display depth range of
rel- which restricted subsets of the host book are main-  ative values.
Preferably the host computer processes tained as summary books at the
keystation local data  the matching transaction for a given trading instru-
bases. Thus, the system of the present invention for  ment in time order
entry to the matching system. The providing a distributed matching system
overcomes  subset keystations books preferably comprise accu- the
disadvantages of the prior art.           30  mulated summaries of
corresponding bids and offers in the host book, with the summaries
comprising an Disclosure of the Invention
accumulation of common price bids and an accumu- lation of common price
offers. Preferably, the bids Amatching system for trading instruments is
pro-  and offers comprise logical data. Tokens are used  in vided in which
bids are automatically matched against  35  the system for transmission of
the data with respect offers for given trading instruments for
automatically  to users and other information. The keystation book,
providing matching transactions in order to complete  as was previously
mentioned, comprises displayable trades forthe given trading instruments in
which con-  data having a defined keystation book display depth trollable
subsets of a distributable system trading  range, such as the best bid or
offer, the next best bid book may be selectively provided to trading
keysta-  40  or offer, and so forth, and bids and offers which fall tions
in the matching system from the host computer  outside that display depth
range are not displayed. or central system for controllably masking the
avail-  Thus, the keystation books each comprise a restrict- able trading
market. The system comprises the host  ed subset of the total depth of the
host book with re- computer for maintaining a host book data base com-
spect to the best bids and offers present in the host prising all of the
active bids and offers in the system   45  book data base. These bids and
offers contained in by trading instrument, a transaction originating key-
the keystation books are anonymous prior to the com- station at a client
site for providing a bid on a given  pletion to the matching transaction.
In this regard, trading instrument to the system for providing a po-
preferably a display depth of one for the keystation tential matching
transaction, a counterparty keysta-  books would prevent looking into the
host book at the tion for providing an offer on the given trading instru-
50  keystation. In the system of the present invention, the ment involved
in the potential matching transaction,  broadcast messages from the host or
central system and a network for interconnecting the host computer,  are
broadcast to all of the keystations in the matching the transaction
originating keystation and the coun-  system and are used to update the
keystation books terparty keystation in the system for enabling data
whereas the directed messages which are sent from communication
therebetween. Both the transaction  55  the central system or host are
directed back only to originating keystation and the counterparty keysta-
the keystations involved in the actual matching trans- tion, which of
course can comprise more than one   action. These directed messages are
used to update counterparty for a given transaction, for the potential  the
local entry data base or order book at the local 3    



5                   EP 0 407 026 B1                  6 keystations involved
in the transaction so as to indi-  anonymous matching system for use in
trading vari- cate what has happened to the offer or bid at that par-  ous
trading instruments, such as different foreign ex- ticular keystation made
in the connection with the  change currencies. In the system as described
here- matching transaction. Thus, by employing the distrib-  in, the
trading is effectuated through anonymous uted matching system of the
present invention, con-   5   matching as opposed to through the
conversation vid- trollable subsets of a distributable system trading  eo
system  described in US-A-4,531,184; US-A- book may be selectively provided
to the various trad-  4,525,779 and US-A-4,404,551 commonly owned. ing
keystations in the matching system from the host  Thus, the distributed
matching system  may be or central system in order to controllably mask the
thought of as a computerized exchange in which its available trading market
and efficiently transmit only   10  central role is to identify a buyer and
a seller who are the required matching information to those keysta-
willing to trade with one another based on specified tions which require
it.                             criteria, such as price, quantity and
credit. When such An example of the invention will now be descri-  a
matching event occurs, preferably the buyer and bed with reference to the
accompanying drawings in  seller are informed of the trade and sufficient
infor- which:                                         15   mation is then
provided to them to complete the phys- FIG. 1 is an overall system
functional block dia-  ical clearing of the transaction. In order to
support this gram of a distributed matching system;           central
function, the matching system requires vari- FIG. 2 is a functional block
diagram of the system  ous support functions one of which is preferably the
of FIG. 1 illustrating the flow of information in  maintenance of summary
market information on the connection with the entry of a bid and the entry
20   participants workstation or keystation displays at the of an offer in
the distributed matching system of  various client sites. Preferably in the
system, at all FIG. 1;                                         times the
system will display the best inside price for FIG. 3 is a functional block
diagram similar to  every instrument traded on the system. The best in-
FIG. 2 of the flow of information in the distributed  side price is
preferably defined to be the highest value matching system in connection
with a hit, bid or  25  bid and the lowest value offer in the system.
Prefer- trade;                                           ably the prices
are displayed together with the quan- FIG. 4 is an illustrative diagram of
a logical model  tity bid or offered at the specified price so that the
tra- of a book market, pre-posting, at the host or cen-  der at the
keystation can observe the market activity. tral system and illustrates the
central system   By observing the market activity, the trader can de- book;
30  cide whether to enter a bid, or enter an offer into the FIG. 5 is an
illustrative diagram similar to FIG. 4  market in an effort to complete a
matching transac- illustrating a typical keystation book as a subset  tion.
Preferably, the anonymous matching system of the central system book
illustrated in FIG. 4;  maintains a book of bids and offers in the central
sys- FIG. 6 is a functional block diagram illustrating  tem 20 or host
computer. A user of keystation at a cli- the flow of information in the
system in connec-  35  ent site, such as client site 26a or 26b illustrated
in tion with a typical matching transaction;        FIG. 1 by way of
example, interacts with the book by FIGS. 7 - 12 are illustrative diagrams
of a typical  submitting bid, offer, hit, or take transactions. The or- IXM
update broadcast message structure;          der entry function is
preferably conventionally ach- FIG. 13 is an illustrative diagram similar
to FIG.  ieved through data entry using a conventional key- 4, illustrating
a book market entry position, at  40   board, pointing device such as a
mouse or any other market, based on the example of FIG. 4;
conventional data entry tool. The central system 20. FIG. 14 is an
illustrative diagram similar to FIG.  validates the transaction request,
processes the bid, 5 of book market entry position, with the creation
offer, hit or take according to the rules of the market, of a new sub-book
based on the book illustration  and attempts to find matches between this
new entry of FIG. 4;                                  45  and the other
bids and offers posted in the system .FIG. 15 is an illustration similar to
FIG. 4 of an  book. If a match is found, then the trade is automati-
auction market entry position, market equal,     cally executed, the
participants to the trade are in- based on the book of FIG. 4;
formed, all databases and traderscreens are updated FIG. 16 is an
illustrative diagram similar to FIG.  as to the quantities traded and the
quantities remain- 15 of the auction market entry position, with the   50
ing and, if desired, a clearing agency may be informed market bettered,
based on the book of FIG. 4;    as to the details of the trade so that
payments and ex- FIG. 17 is an illustration of a logical model of the
changes may be completed. If, on the other hand, a book market, similar to
FIG. 4, after posting; and  match cannot be found, then the system
preferably FIG 18 is an illustrative diagram similar to FIG. 4
eitherdisposes of the entry for hit or take or keeps the of the logical
model of the book market of FIG. 4   55   entry for bid or offer for later
processing. Preferably after trade.                                    in
all cases transactions are processed to completion Referring now to the
drawings in detail and ini-  according to certain rules and the various
client sites tially to FIG. 1 thereof, there Is shown a distributed  26a,
26b preferably receive real-time updates of the 4    



7                   EP 0 407 026 B1                  8 new status of the
trading instruments. Thus, as     sages or responses to all of those
parties in the sys- shown and preferred in FIG. 1, the client site systems
tem that were involved in the match, so that, in some 26a and 26b only two
of which are shown by way of   instances, two, three or more client site 26
maybe in- example in FIG. 1, submit transactions, such as rep-  volved in
receiving the directed message. However, resented by reference numeral 30,
to the central sys-   5   this still differs from the broadcast message
which is tem 20 via the communication network 22. As will be  sent to all
client sites irrespective of their involvement explained in g eater detail
hereinafter with reference  in a particular match. to FIG. 6, the
submission of a transaction 30 from a    Referring now to FIG. 2, this
figure illustrates a client site 26a or 26b to the central system 20 will
pre-  typical data flow for entry of a bid oran offer, with the ferably
result in one or more messages, represented   10  network 22 being omitted
since, as was previously by reference numeral 32, going directly back as a
di-  mentioned it is transparent to transactional informa- rected message
to the client site 26a in this example,  tion. First discussing the enter
bid event in accor- which initiated the transaction message. Another ef-
dance with the system of the present invention, key- fect of the
transaction message 30 being sent to the  station 1 or 24a, submits a bid
transaction to the cen- central system 20 is that for certain sorts of
transac-   15  tral system 20. The directed message or directed re- tions,
a broadcast message 34 is generated by the   sponse32which itreceives
backfromthecentral sys- central system 20 which is then delivered to all
client  tern or host 20 is termed a bid acknowledgment or sites 26a, 26b
attached to the central system 20.   BID-ACK This acknowledgment is a
command ac- Thus, the directed response or the directed message
knowledgment which is preferably followed by an en- 32 only goes back to
the particular client site 26a and,  20  try position message and is as was
previously men- more particularly, the particular keystation, 24a by
tioned, is directed directly back to the keystation 24a. way of example, at
that client site 26a which initiated  In addition, as shown and preferred
in FIG. 2, a bid up-. the transaction message whereas the broadcast
date message is broadcast by the central station 20 message 34 goes to all
client sites 26a, 26b and all of  to all keystations in the system, such as
represented the various keystations associated at those client  25   by
reference numeral 34a in FIG.2. This broadcast sites 26a, 26b. By way of
example, in FIG. 1 a typical  message 34a preferably occurs if this new bid
32a client site 26a Is shown as having keystations 24a,  was the new best
bid in the system, or was an addi- 24b, 24c through to 24 n with the number
of keysta-  tional quantity being bid at the best price in the sys- tions
merely being limited by the capacity of the sys-  tem. Thus, if this new
bid 32a is at the highest price tern and the desired processing time. With
respect to  30   or better  or higher,  then it will result in a bid update
the distribution of the functionality in the system of  broadcast message
34a going out throughout the sys- the present invention, the communication
network 22  tem. In addition, as also shown by way of example In preferably
does not really play a part in that it is trans-  FIG. 2, if it is desired
to disseminate an external ticker parent to transactional information. By
this what is  60, then the ticker infomation 60 will also be provided meant
is that when the transactional information   35   of the best bid or best
offer. Preferably, the same pro- leaves the client site 26a, for example,
it could be, if  cedure is followed with respect to entry of an offer
desired, encrypted or garbled in a way that the only  with the messages, in
this instance, being identified other entity which could understand it
would be the  as offer, given reference numeral 51, offer acknowl- central
system 20 and that would be Irrelevant to the  edgment or OFFER-ACK, given
reference numeral function of the network 22 since the network does not  40
32b, and the broadcast message for offer update, be- look at the messages,
does not process the messag-  ing given reference numeral 34b. es, and
merely transfers these messages to the ap-      Referring now to FIG. 3,
the data flow in accor- propriate parts of the system, such as to the
central  dance with the present invention is illustrated with re- system
20. In this regard, the network 22 is function-  spect to a situation in
which there is a hit bid resulting ing similar to a paired cable in that it
is a conduit to  45  in a trade. In this situation, there is substantially
more pass the information back and forth. Of course, the  activity than in
the situation previously described with network 22 has various other
communication func-    reference to FIG. 2. Thus, as shown and preferred in
tions which, however, for purposes of understanding  FIG. 3, if keystation
24b submits a transaction called the present invention are unnecessary to
go into. S  "hit bid", represented by reference numeral 62, to the uffice
it to say that preferably, the communication   so  central station or host
20, a hit acknowledgment or network 22 uses a protocol which can be termed
hi-  HIT-ACK, represented by reference numeral 64, is erarchal fan-out in
which one node transmit to multi-  provided back to keystation 24b as a
directed mes- pie nodes which in turn transmits to multiple other  sage. At
that point, the central system 20 will recog- nodes. Thus, network 22 helps
implement broadcast   nize that a match is possible because the "hit bid"
capabilities integrated with a message switching net-  55   message says
that keystation 24b is willing to trade work to achieve full tolerance and
broadcast distrib-  at the bid price. Assuming that credit is OK and does
ution. It should be noted, when a match occurs, the  not play a role beyond
that in this transaction, the cen- central system 20 will preferably send
directed mes-  tral system 20 determines that a match is possible 5    



9                   EP 0 407 026 B1                 10 put, preferably,
before committing to the match, itmay  FIG. 5 which is a subset of the
system or central sta- get involved in a risk limiting protocol using a
trans-  tion or host book of FIG. 4. Thus, as can be seen in action desk 70
which determines whether the trade is  FIG. 5, the keystation books located
at the client sites possible, and if so, acknowledges this to the central
26 maintain copies of the best bids and offers con- system 20. Assuming
that a trade is possible, then a    tained in the host book of FIG. 4 and
use that infor- match occurs. At that point several messages are  mation to
generate displays at the keystations 24. In generated from the central
system 20. One of these  addition, as was previously mentioned, the display
messages is termed the match message, given refer-  depth of the keystation
book is controlled by the host ence numeral 65, which is a directed message
that  computer 20. For example, in FIG. 5, a display depth goes to the
bidder, which in th isnstance is keystation   10  of 3 is illustrated on
the bid side and the offer side. It 24b, and to the keystation 24a which
originally owned  is this display depth which helps restrict the subset of
the bid. Thus, in this instance, directed messages go  the total depth of
the book contained at the host com- to more than one keystation 24.
Preferably, every  puter or central system 20. In reality, there are two
match must be acknowledged so there is a match ac-  controls on the display
depth, one is a central  control knowledgment message, MATCH-ACK which
comes  15  by the host computer 20 which determines the maxi- back from the
buyer and seller keystations 24b and  mum possible display depth for the
keystation book, 24a and is used to determine that the match was in  and
the keystation 24 itself which, within that maxi- fact received correctly
and that the deal can be con-  mum parameter, can further limit the display
depth of sidered complete at that point. In addition, a broad-  the book.
Of course, the host computer also restricts cast message is generated that
a trade has occurred   20  the subset of the host book by limiting other
informa- which trade update message, given reference numer-  tion such as
by withholding the identities of the par- al 67, may possibly cause a new
best bid to occur or  ties until the transaction is completed and such
other could affect the quantity or price at the top of the  things as net
together prices, and net together quan- book. Again, if the trades and best
bids go into the   tities. it should be noted that in the illustrative
exam- ticker 60, then this information is provided to the ticker  25  ple
of FIGS. 4 and 5, bids and offers of equal good- as well. Similarly, if
clearing information is provided  ness are drawn on the same order down the
line. The to a clearing house,this too occurs as represented by    detailed
information from each client site on the par- reference numeral 69. In
addition, as shown and pre-  ticulars of each bid or offer. Preferably each
bid and ferred, trade tickets may also be generated. Thus,  offer is
identified  with a token to give it a unique han- trade ticket Information
is also preferably provided to  30  offer is identified with a token to
give it a unique han- the participating keystations 24a and 24b so that the
dle by which it can be referred to in future transac- trade tickets can be
generated.                    tions and is time-stamped based on entry into
the Referring now to FIGs. 4 and 5, illustrations of  system. As further
shown and preferred in FIG.5, the typical books employed in the distributed
matching  keystation book is a summary book which contains system are
shown, with FIG. 4 illustrating a typical  35  accumulated summaries of
bids at the same price and book at the central system 20 and FIG. 5
illustrating  offers at the same price. Thus, by way of example, a typical
keystation book at a typical keystation such  block 71 in FIG. 4 is a
summary of blocks 73, 75 and as keystation 24a, based on the book of FIG.
4. The  77 in FIG. 4. which shows a total quantity of 10 at the central
station or host book illustrated in FIG. 4 is a  price of 138.86, and block
80 is a summary of blocks logical model of the book market pre-posting and
is  40  82 and 84 in FIG.4 which shows a total quantity of 14 divided into
a bid side and an offer side. Each box in   at the price 138.38. Similarly,
on the offer side, block the diagram preferably stands for an entry into
the  86 is a summary of blocks 88 and 90 in FIG. 4, show- side of the
market. The value in the upper left hand  ing a total quantity of 9 at an
offer price of 139.9, and corner of the box represents the price of the
trading  block 92 is a summary of blocks of 94, 96 and 98, instrument and
the value in the lower right hand cor-  45  showing a total quantity of 13
at an offer price of ner represents the primary quantity of the trading in-
139.70.It should be noted that with respect to the of- strument. As further
shown and  preferred in FIGS.4  ferside of FIG.5, since the display depth
is onlythree, and 5, on the bid side the highest absolutevalue is at   the
fourth worst offer represented by block 100 in the top of the book and the
lowest absolute value is  FIG.4 does not appear in the keystation book of
FIG. at the bottom of the book, whereas on the offer side   50   5 since it
is outside the designated display depth the worst relative offer value is
at the top of the book  range. and the best relative offer value is at the
bottom of the  With respect to the user entry record maintained book. In
addition the time order of bids and offers  at the central database 20,
preferably such items as goes from left to right with, on the bid side, the
last bid  the bidder offer indicator, the instrument ID number, being left
most and the first bid being right most,  55  the quotethehe quantity, the
time-stamp, the keysta- whereas on the  offer side, the   first offer is
lef most   tion t ransaction number, the host transaction numb er, and the
last offers rightmost This convention is also  etc. are maintained. If
desired, different trading in- followed in connection book of
struments may be quoted in different ways. For ex-    11                 EP
0 407 026 B1                 12 



ample, you may have some trading instruments quot-  The keystation 24 uses
this value to preferably ensure ed on the basis of absolute price and
others on the ba-  that it receives all updates to an IXM and that it does
sis of yield or discount, and so on. In addition, clearing  not apply an
outdated update. The block list size pre- information may be stored at the
central system 20.  ferably defines how many information blocks are re- As
was previously mentioned, this type of information   5   quired for the
IXM. Preferably the size of the opera- fully qualifies the entry to the
host computer or cen-  tions list may exceed the maximum size of the mes-
tral system 20 which can perform matching based on  sage. In such an
instance, the IXM is segmented the collection of bids and offers that it
has at any par-  across multiple messages. The number of highs spe- ticular
point in time, whereas the client site or keysta-  cifies that a high quote
Is being sent, which typically tion 24 preferably maintains copies of only
some of  10  would be only a one or zero. Similarly the number of these
fields so that it can create displays. Thus, the  lows specifics that a low
quote is being sent, which host or central system 20 reduces the amount of
net-  would typically only be a one or a zero. The number work overhead
that is required by transmitting only  of trades preferably specifies the
length of the trade summary information about the book and typically re-
list for the message which is used for the last trade stricts the price
depths that are sent down, such as  is  statistic as well as for support of
the ticker. Typically the depth of three given in the example of FIG. 5. In
the IXM image would only have, at most, a single addition, as previously
mentioned above, the host will  trade block to indicate the last trade if
there was one. aggregate quantities at the same price level as illu-  The
number of operations preferably specifies the strated in FIG. 5. In
allocating the accumulated sum-  length of the operation list for the
message. If the mary to a match, the rules generally followed are that  20
block list size does not equal the sum of the number it goes by price, time
of entry to the system, and by  of highs, number of lows, number of trades,
and num- credit.                                            ber of
operations, the IXM has been segmented Now we shall briefly discuss the IXM
update   across multiple messages. At least one IXM segment message
structure for broadcast messages. IXM as   message will then preferably
follow. When the sum of used herein is another name for the book or an
instru-  25  all the number of highs, lows, trades and operations ment
crossed with a market. The book maintenance  fields across the segmented
messages equal the protocol or operation block protocol is preferably a
blocklistsize,thenpreferablythe IXM data set is com- way for instructing
the client sites 26 to add, drop or  plete. remove particular sub-books
from their associated     In order to get the book initially at the
keystation, book displays. Preferably, the host 20 enforces a   30  it is
requested from the central system 20 during an structure on the
clientsitedata basewhich is a queue  initialization sequence. Thus, the
first thing that a of prices whose maximum display depth is that dis-
keystation 24 at a client site 26 does when it connects play depth that the
host enforces for that particular in-  the network 22 and, thereby, through
to the central strument. The IXM update message is a broadcast    system
20, is to request a download of all the current- message which preferably
contains a number of  35  ly active books. The host 20 then preferably
sends a fields, such as the identifying information for the trad-  snapshot
of each book and, from then on, the central ing instrument that is being
effected by this updated  system 20 will continue to send out updates on
either message, with the information being tokenized in or-  a periodic
basis or immediately after each change to der to minimize the bandwidth
used on the network.  indicate that the various items in the book have
Thus, very short numbers are used to indicate things  40  changed. like the
trading instrument orthe useror the subscrib-  It should be noted that,
preferably, with a single er that the system is trying to affect. In this
instance,  parameter change at the host system 20, effectively the IXM
update message instructs the client site 26  the view which the entire
"world" or system popula- to update the information being maintained in a
par-  tion obtains with respect to a particular instrument is ticular
instrument and contains an IXM token. As   45  effectively changed. In this
regard, if the host system shown and preferred in FIGS. 7 and 8, the IXM
update  20 sets the display depth equal to one then, prefer- message
contains a numberof fields for providing the  ably, that means that no one
can look into the book requisite summary information, such as the number
and that the host will not send out updates off of the of highs, lows,
trades, etc., which information is used  best price display. This display
depth can, of to key into the rest of the message. Preferably IXM up-  so
course ,be dynamically changed by the host on a dai- dates are cummulative
and apply to the then current  ly basis or on any other periodic basis
desired to pro- state of the book maintained at the client site 26.  vide
centralized control over the distribution of the Thus, the IXM update
preferably contains new infor-  book. It should be noted that preferably
all of the data mation about an IXM and the state in context of the  in the
system is logical data; that is all of the fields instruments book. The
message Is preferably of vari-  55   have meaning to the system. able
length and may or may not contain certain Infor-  In this regard, in order
to understand the distrib- mation blocks. The IXM sequence number field
pre-  uted book structure, it should be understood that a ferably
represents a number of updates to an IXM.  book as used herein Isthe
repository for bids/offer in- 7    13                  EP 0 407 026 B1
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formation on a particular trading instrument Depend-  of the order has been
matched. If all of the order has ing where that book is maintained, the
sort of informa-  been matched, the entire order is then preferably de-
tion that goes into it Is going to be different so that the  leted from the
respective order database 114 or 118. repository for bid/offer information
on a given finan-  By way of example, if a bid were put in for ten million
cial instrument, such as Japanese Yen, in the host 20   5   Yen at a price
of 127 and the display was enabled, that contains things like individual
bids and offers, their  is the display depth was set to something
greaterthan identities, the clearing information and all of that  or equal
to one, then the central system 20 would pre- maintained in strict
price/time priority; whereas the  ferably construct a broadcast message,
which is the book on Japanese Yen maintained at the clientsite 26
aforementioned IXM update broadcast message, preferably contains some
summary information about  10  which would inform all client sites 26 that
a new bid the total quantity bid and offered at a particular price,  had
been added to the Yen book, assuming that were and does not contain all
bids and offers, it only con-  the instrument being traded. The IXM update
mes- tains the ones that are appropriate.               sage would Instruct
an operation block which would There are actually two collections of
information  say add to index one the ten million at 127. As for the which
are being maintained at the client site 26. One   15  other parameters in
the IXM update message, add in- of these collections of information is the
bookforeach  dex would equal one, type would equal bid, quote instrument
which is maintained at the keystation 24  would equal 127 and quantity
would equal ten million. sites which have been given reference numerals
110,  In the above example, the transaction achieves two 112, by way of
example in FIG. 6. Another book main-  functions. The first function it
achieves is that a bid tained at each site is the local entry data base or
order  20  is submitted and the host sytem 20 responds to the book which
has been given reference numerals 114   keystation 24a submitting the bid
that the bid was ac- and 116 in FIG. 6. As previously mentioned, there is
cepted and that there was no ambiguity in that the bid also the host or
system book database, given refer-  is definitely in the system 20, the
system 20 has it, and ence numeral 118 in FIG. 6. Each time a client site
26  the local entry database 116 has it. The otherfunction starts up as a
keystation 24, as was previously men-  25  indicates that the bid was of a
certain characteristic tioned, the keystation 24 is preferably initially
empty  that the rest of the "trading world" in the system and requests the
download of the currently active  should know about and this is
accomplished as a re- books from the central system 20. As was previously
suit of the IXM broadcast message which was gener- mentioned, separate
books are maintained for each  ated to all of the client sites 26 which
were then told trading instrument, so there would be a separate  30  about
this in summary as opposed to being given all book for Japanese Yen, a
separate book for Deutsch  of the detailed information. It should be noted
that, as Mark, a separate book for dollars, etc., assuming that  previously
mentioned, in terms of functional opera- the system of the present
invention was used for trad-  tion, the entry of a bid to the system is the
same as ing foreign exchange currencies. Each of these books  entry of an
offer.. would be maintained at a given display depth. In this  35  In the
situation when a trade occurs, this means regard, it should be noted that
an IXM update broad-  that a matching offer is present in the system, the
host cast message is only broadcast when the price infor-  system 20 has
accepted that matching offer, and mation is inside the assigned display
depth that has  sends back the acknowledgment command, in effect been
assigned by the host computer or central sys-  retrieving the existing book
on Yen, in the above ex- tem 20. With respect to the local entry database
or or-  40  ample, finds out that there is ten million Yen at 127 in der
books 114, 116, these order books 114, 116 are  the book, adds to that the
newly entered fifteen mil- updated by directed messages from the central
sys-  lion and 127, and is aware that it has positioned fif- tem 20 and/or
record the orders of the particular key-  teen million at 127. The host 20
then does the match station 24b or 24a which have been sent to the central
up including that ten million and does the trade, taking system 20. In this
regard, these order books 114, 116  45  out the existing bid, so it reduces
that amount to zero are preferably kept current so that it Is a listing
only  million at 127 leaving over five million at 127 on the of orders
which are still present in the central system  offer side. In this
instance, as will be explained with 20 from the respective keystations 24b
or 24a. This  reference to FIG. 6, at least two directed messages order
database 114 and 116 gets modified, such as  have been sent, actually four
having been transmit- through the removal of data, due to various occur-
50  ted to the client sites 26 that are involved In the trade. rences, such
as when a complete match has occurred  The seller will get an indication
that his Yen bid has for a given order an entry remove message is provid-
traded by means of a match notification and he will, ed, or if it is
partial match you may get an entry mes-  thereafter, be informed who the
counterparty was af- sage that tells you that only that a  partial match
has  ter the match has been made. The clearing and set- been done against
that order. The match notification  55  tlement of the trade will then
preferably be the re- which was previously referred to preferably refers to
sponsibility of the subscribers. The counterparty who a particular order
that is contained in the order data-  originally transmitted the offer and
entry position base 114 or 116 and Indicates what quantityorportion
message saying that it had a Yen offer positioned 8    EP 0 407 026 B1
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greater than the bid will then get an entry positioned  cal entry data base
116. The order, instead of being Yen offer atfive million at 127 and will
get a match no-  a bid oran offer, could be a hit or a take for a
particular tification saying that, with respect to his offer, ten mil-
trading instrument as well since all of these various lion of his original
fifteen million has traded with the  items would constitute an entry of an
order. After the party who will then be identified Lastly, the IXM up-   5
order has been entered, validated, and, the orderdata date broadcast
message will be constructed and     base 116 maintained, a transaction
message Is built broadcast to all client sites 26 to update the trading
and sent as a directed message to the central system book. That update
message will preferably, in the  20. This is represented by reference
numeral 120 in above example, contain two operation blocks, one   FIG. 6.
This transaction message 120 is received by which will remove the bid
information from the client  10  the central system 20 and contains
transaction infor- book and the second which will post the new five mil-
mation. At this point, preferably the central system 20 lion offer which
remains on the offer side and will  sends back a directed message, termed a
command show that a trade took place. In addition, as was pre-
acknowledgment message and given reference nu- viously mentioned, If
desired, ticker information will  meral 122, to inform keystation 24a that
the transac- also be provided in the IXM update message saying   15  tion
message 120 has been received. The transaction what traded, keeping track
of the cummulative vol-  message 120 is time-stamped by the central system
ume, the net change, the number of changes, the high  20 at this point.
Preferably the display of keystation limits, the low limits and so forth.
It should be noted  24a will indicate "please wait" until the transaction
that preferably only the keystation 24 that either exe-  message 120 has
been acknowledged. Preferably, cuted the transaction or was involved
somehow in  20  such acknowledgment happens relatively quickly, that
transaction will receive the directed message  such as in about two
seconds, by way of example. with respect thereto and not other keystations
24 at  The central system 20 then preferably processes the the same client
site 26, whereas with respect to  transaction message 120 against the
central system broadcast messages all keystations 24 at all client  20
stored copy of the system or host book which is sites 26 receive these
messages. If desired, with re-  25  contained in the host book data base
118. At this specttocredit, which does notform partof the present  point,
thecentral system 20 preferably either adds the invention herein, this can
be controlled on a client site  entry of the transaction or the order from
keystation 26 by client site 26 basis as opposed to a keystation  24a to
the host book data base 118 or matches that 24 basis. Thus, in the system
of the present invention,  entry against existing bids and offers contained
in the network 22 has two functions, one of which is di-  30  the host book
data base 118. Once that processing is rected message delivery and the
other of which is  completed, the central system 20 is ready to generate
broadcast message delivery.                        output messages not only
to the originating keysta- Referring now to FIG. 6 in greater detail, the
net-  tion 24a, but possibly to other keystations 24 such as work 22 which,
aswas previously mentioned, is trans-   the counterparty keystations
represented by 24b and, parent to transactional information has been
omitted   35  assuming that an update message is required, to all for
purposes of explanation of the message flow in the  keystations in the
system. Thus, central system 20 system of the present invention. For
purposes of the  generates directed messages back to each of the key-
example of FIG. 6, keystation 24a can represent any  stations 24 involved
in the matching transaction, such keystation which originates a transaction
and keysta-  as 24a as the originating keystation and, assuming tion 24b
can represent any keystations which are in-  40  that there is a match, 24b
as the counterparty keysta- volved as counterparties in the transaction
which, as  tion, and generates the. IXM update broadcast mes- was
previously mentioned can be more than one key-  sage to all keystations 24.
It should be noted that, as station at more than one location. The
keystations  previously mentioned, a single transaction message 24a and 24b
are normally remotely located from each  120 from keystation 24a, whether
it is a hit, or a take, other such as, for example, keystation 24a being in
45  or a bid, by way of example, could result in multiple New York and
keystation 24b being in London. In ad-  matches. For example, if keystation
24a wants to hit dition, the keystations 24a and 24 b are remotely lo-  the
bid for a quantity of 20, it is possible that to satisfy cated from the
central system 20. In order to under-  that order more than one match could
be involved stand the message flow illustrated in FIG. 6, we will  such, as
for example, four or five different matches, assume that the originating
keystation 24a is receiv-  so  particularly, since the keystation book at
keystation ing a display of the keystation book database located  24a
merely displays accumulated summaries of the at keystation 24a. Assuming
that the operator at that  bids or offers, such as represented by blocks
71, 80, keystation 24a then desires to enter a bid or an offer,  86 and 92
In FIG. 5. If multiple matches occur, then, either of which will be termed
an order, this informa-  thereafter, the identity of all of the
counterparties in- tion is input to the keystation 24a via conventional  55
volved In the multiple matches are displayed on the means, such as a
keyboard or a mouse by way of ex-  screen of the originating keystation 24a
for a settle- ample. The keystation 24a then preferably validates  ment
purposes. Thus, on any given transaction, there the orderand maintains its
local order data base orlo-  will always be directed messages involving the
trans- 9    17                  EP 0 407 026 B1                18 



action originator and involving one or more counter-  By way of example,
FIGS. 13, 14, 17 and 18 are parties oraffected parties in that trade
ortransaction.  further illustrations of the book market, with FIG. 13 If
the market is an auction market, then it preferably  illustrating the book
market entry position, at market, has a price depth of one so that this
determines how  at the central data base; FIG. 14 illustrating the book
many prices the central system 20 can maintain with   5   market entry
position for creation of a new sub-book; only one price being maintained in
an auction market.  FIG. 17 illustrating a logical model of a book market
When a new bid goes in which betters the existing bid  after posting of a
trade; and FIG. 18 Illustrating a log- in an auction market, the existing
bid is actually re-  ical model of the book market after the trade. Prefer-
moved and effectively cancelled in the book. By way  ably each side of the
book market is made up of zero of example, an auction market is represented
by  10  ormore sub-books. In the example of FIG. 4, there are FIGS. 15 and
16. Preferably, after all of the directed  seven sub-books, four on the
offer side and three on messages are generated to the counterparties, and
the bid side. Preferably there are two ways in which the associated
directed message acknowledgments,   an entry can be positioned in a book
market, both de- such as represented by reference numerals 124, 126,
termined by the entry's value. If there exists a sub- 128 and 130 in FIG.
6, the IXM update broadcast mes-  15  book that has the same value as the
new entry, the sage, represented by reference numeral 132 in FIG.  new
entry is entered at the bottom of the sub-book, 6, is sent to all
keystations 24 in the system regard-  such as illustrated in FIG. 13. When
the new entry less of whether or not they were involved In this par-
equals the current best entry for the side of the mar- ticular matching
transaction. It should be noted that  ket, the entry behaves in this
fashion. If a sub-book preferably the first six steps illustrated in FIG. 6
with  20  with the same value as the new entry does not exist, respect to
the central system 20 are all essentially a-  then a new sub-book is
created with the new entry synchronous to any outside events. When the
keysta-  placed at the top of the book, such as illustrated in tions 24a
and 24b received the update broadcast    FIG. 14. This sub-book is
preferably positioned be- message it will be processed against the local
keysta-  tween other sub-books so that the value ordering of tion book
database 110, 112 and the local copy of the   25  the sub-books is
preserved. Preferably by definition book will be maintained. As was
previously men-    a bestentry does not have a value equal tothatof any
tioned, it should be noted that this local keystation  existing sub-book
for that side of the market. A new book 110, 112 is not an exact carbon
copy of the cen-  sub-book is implicitly created when the new entry tral
system book 118 but rather is only a selected sub-  betters the current
best price for that side of the mar- set of it which comprises an
accumulated summary of  30  ket. bids and offers within the assigned
display depth.    The behavior of an auction market, such as illu- Thus,
preferably, FIG. 6 illustrates a generic template  strated in FIGS. 15 and
16, is preferably dictated by for the processing of messages throughout the
sys-  the fact that there are at most one sub-book per side tem of the
present invention in order to provide the  of a market. When an entry is
worse than the current distributed functionality of the system.      35
best entry, it is preferably rejected from the market. It should be noted
that the concept of originating  When an entry equals the current best
entry, it is pre- keystation and  counterparty keystation moves
ferably accepted Into the market and is positioned as around with each
transaction so that for each trans-  the last entry in time order in the
appropriate sub- action the originator may be different and may for dif-
book, such as shown in FIG. 15 by way of example. ferent transactions
occurring at the same time be an   40  When an entry betters the existing
value for the side originating keystation in one Instance and a counter-
of a market, the current entries in that side of the book party keystation
in another instance. In addition,  are preferably cancelled, such as shown
in FIG. 16 by there are other Instances in which the keystation may  way of
example. merely be a bystander and not Involved in the partic-  Referring
once again to FIG. 17 and 18, matching ular transaction at all. Preferably
the control of the   45  is only attempted, preferably, when the posting
func- overall distributed matching system Is maintained by  tion indicates
that the best bid value Is better than or the central system 20 which
operates in accordance  equal to the best offer value. The matching
function with a set of rules which govern how the transactions  is
preferably the same for both book markets and auc- are processed.
Preferably, the central system proc-  tion markets. In a book market, it Is
possible for any esses transactions against a particulartrading instru-  50
order to cross the market; that is, for a new bid to be ment in time order
of entry into the system. In this re-  higher than the best offer or a new
offer to be lower gard It should be noted that it is not time entry of or-
than the best bid. In this case, trades are preferably ders per se but time
entry of orders related to a par-  allowable at multiple quotes filling the
order starting ticulartrading book ortrading instrument. Thus, there  at
the best quote and working down to the quote spe- would be time order entry
assigned to Yen, a different  55  cifled in the new order as necessary to
trade as much time order entry consideration assigned to Deutsch  quantity
as possible. Since the quote depth for an Marks, and so forth If the
trading instruments were  auction market is only 1, just the bid side and
the offer foreign exchange currencies.                       side of a
market are submitted to matching. If one or 10    19                 EP 0
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more matches are found, the following information is  tion originating
keystation means (24a) for pro- preferably given for each matching pair,
namely, the  viding a bid on a given trading instrument to said buyer, the
seller, the instrument, the quantity traded  system for providing a
potential matching trans- and the quote. As is shown by way of example in
FIG.  action; a counterparty keystation means (24b) for 17,there is a bid
which has been introduced at theval-   5     providing an offer on said
given trading instru- ue of 139.19, a value that betters the current best
bid.  ment involved in said potential matching transac- Since there exists
no sub-book on this price on the bid  tion; and network means (22) for
interconnecting side of the book, a new one is created. At this point,
said host computer means, said transaction orig- the best bid value is
equal to the best offer value so  inating keystation means and said
counterparty the bid and offer sub-books with the value of 139.19   10
keystation means in said system for enabling are submitted to the matching
function. Both of the of-  data communications therebetween, fer entries
are fully traded for a trade total quantity of  characterised in that both
said transaction origi- nine. The bid is only partially traded and a
quantity of  nating keystation means and said counterparty one remains. It
should be noted that with respect to  keystation means for said potential
matching FIG. 4, there are seven sub-books in the market,  is  transaction
each have an associated local data- three on the bid side and four on the
offer side with a  base keystation book (110,112) having an asso- value
spread between the bid side and the offer side  ciated data storage
structure and comprising a of the market currently existing so that no
matching  subset of said host book (118), said host comput- could take
place at that time. FIG. 18 illustrates the  er means dynamically
determining said local data logical model of the book market after the
trade is  20  base data storage structure, the content of each over. In
this instance the offer sub-book with a value  of said keystation books
having an associated of 139.19 in the above example has no more entries
display depth range dynamically controllable by in it so the sub-book is
removed. There is a bid re-  said host computer means and being dynamically
maining at that quantity so it remains in the sub-book.  updated by
transaction update broadcast mes- A new value spread now exists in the
book.    25      sages (34,132) received from said host computer Thus, with
the system of the present invention,    means through said network means,
said trans- the books may be distributed among the keystations    action
originating keystation means and said through the use of summary books so
that informa-     counterparty  keystation  means comprising tion is
distributed between the central system 20 and  means responsive to said
received transaction the keystations 24 in such a way that all of the right
30  update broadcast messages for updating said as- information, and only
the right information, is made  sociated keystation books and further
comprising available at the geographically dispersed keysta-     means for
providing directed messages (30, 120) tions. The keystations 24 need
information to gener-  to. said host computer means corresponding to ate
their displays which displays, in the system of the  said bid and said
offer, respectively, said directed present invention, can be as up to date
as possible so   35  messages updating said host book, said host that the
traders are provided with accurate informa-  computermeans comprising means
forcondition- tion regarding the instruments available for trade    ally
providing said transaction update broadcast while the keystations 24 are
prevented from receiving  messages to said keystation means in response
disclosure information that they are not entitled to or  to the presence of
an update condition, said up- that should be withheld from them because it
is an   40  date condition comprising updating of said host anonymous
trading system. Thus, not only does the     book and said received bid or
offer having a rel- distributed matching system of the present invention
ative value compared with other bids or offers provide for efficient
transmission of information but it  within said host book which is within
said keysta- enables the host to controllably mask the available   tion
book dynamically controllable display depth trading market.
45      range of relative values; whereby controllable subsets of a
distributable system trading book may be selectively provided to trading
keysta- Claims                                                tions in said
matching system from the host for dynamically controllably masking the
available 1. A matching system for trading instruments in  so   trading
market. which bids are automatically matched against of- fers for given
trading instruments for automati-  2. A matching system in accordance with
claim 1 cally providing matching transactions in order to  wherein said
host computer means (20) compris- complete trades for said given trading
instru-     es means for processing said matching transac- ments, said
system comprising a host computer  55  tions for a given trading instrument
in time order means (20) formaintaining a host book data-base    of entry
to said matching system. (118) comprising all of the active bids and offers
in the system by trading instruments; a transac-  3. A matching system in
accordance with claim 1 or 11    19                 EP 0 407 026 B1
20 



more matches are found, the following information is  tion originating
keystation means (24a) for pro- preferably given for each matching pair
namely, the   viding a bid on a given trading instrument to said buyer, the
seller, the instrument, the quantity traded  system for providing a
potential matching trans- and the quote. As is shown by way of example in
FIG.   action; a counterparty keystation means (24b) for 17, there Is a bid
which has been introduced at the val-   5  providing an offer on said given
trading instru- ue of 139.19, a value that betters the current best bid.
ment involved in said potential matching transac- Since there exists no
sub-book on this price on the bid  tion; and network means (22) for
interconnecting side of the book, a new one is created. At this point,
said host computer means, said transaction orig- the best bid value is
equal to the best offer value so  inating keystation means and said
counterparty the bid and offer sub-books with the value of 139.19   10
keystation means in said system for enabling are submitted to the matching
function. Both of the of-  data communications therebetween, fer entries
are fully traded for a trade total quantity of  characterised in that both
said transaction origi- nine. The bid is only partially traded and a
quantity of  nating keystation means and said counterparty one remains. It
should be noted that with respect to   keystation means for said potential
matching FIG. 4, there are seven  sub-books in the market,  15  transaction
each have an associated local data- three on the bid side and four on the
offer side with a  base keystation book (110,112) having an asso- value
spread between the bid side and the offer side   ciated data storage
structure and comprising a of the market currently existing so that no
matching   subset of said host book (118), said host comput- could take
place at that time. FIG. 18 illustrates the  er means dynamically
determining said local data logical model of the book market after the
trade is  20  base data storage structure, the content of each over. In
this instance the offer sub-book with a value  of said keystation books
having an associated of 139.19 in the above example has no more entries
display depth range dynamically controllable by in it so the sub-book is
removed. There is a bid re-   said host computer means and being
dynamically maining at that quantity so it remains in the sub-book.
updated by transaction update broadcast mes- A new value spread now exists
in the book.     25      sages (34,132) received from said host computer
Thus, with the system of the present invention,    means through said
network means, said trans- the books may be distributed among the
keystations     action originating keystation means and said through the
use of summary books so that informa-      counterparty  keystation  means
comprising tion is distributed between the central system 20 and  means
responsive to said received transaction the keystations 24 in such a way
that all of the right  30  update broadcast messages for updating said as-
information, and only the right information, is made   sociated keystation
books and further comprising available at the geographically dispersed
keysta-      means for providing directed messages (30,120) tions. The
keystations 24 need information to gener-  .  to said host computer means
corresponding to ate their displays which displays, in the system of the
said bid and said offer, respectively, said directed present invention, can
be as up to date as possible so   35  messages updating said host book,
said host that the traders are provided with accurate informa-   computer
means comprising means forcondition- tion regarding the instruments
available for trade     ally providing said transaction update broadcast
while the keystations 24 are prevented from receiving  messages to said
keystation means in response disclosure information that they are not
entitled to or  to the presence of an update condition, said up- that
should be withheld from them because it is an   40  date condition
comprising updating of said host anonymous trading system. Thus, not only
does the      book and said received bid or offer having a rel- distributed
matching system of the present invention   ative value compared with other
bids or offers provide for efficient transmission of information but it
within said host book which is within said keysta- enables the host to
controllably mask the available   tion book dynamically controllable
display depth trading market.                               45       range
of relative values; whereby controllable subsets of a distributable system
trading book may be selectively provided to trading keysta- Claims
tions in said matching system from the host for dynamically controllably
masking the available 1. A matching system for trading instruments in  so
trading market. which bids are automatically matched against of- fers for
given trading instruments for automati-  2. A matching system in accordance
with claim 1 cally providing matching transactions in order to  wherein
said host computer means (20) compris- complete trades for said given
trading instru-     es means for processing said matching transac- ments,
said system comprising a host computer  55  tions for a given trading
instrument in time order means (20) for maintaining a host book data-base
of entry to said matching system. (11 ) comprising all of the active bids
and offers in the system by trading instruments; a transac-  3. A matching
system in accordance with claim 1 or 11    21                  EP 0 407 026
B1                22 



claim 2 wherein said subset keystation books       116),saidorderbook
comprising the orders being (118) comprise accumulated summaries of corre-
maintained by said associated keystation means sponding bids and offers in
said host book.       in said system, said order book being updatable in
response to directed messages (32, 124, 128) 4. A matching system in
accordance with claim 3   5   from said host computer means. wherein said
keystation means responsive to said received transaction update broadcast
mes-  15. A system as claimed in any one of claims 1 to 14 sages comprises
means for updating said accu-      wherein said given trading instruments
comprise mulated summaries in response thereto.             foreign
exchange currencies. 10 5. A matching system in accordance with claim 3 or
16. A system as claimed in any one of claims 1 to 15 claim 4 wherein said
accumulated summaries         wherein said network means comprises means
comprise an accumulation of common price bids     transparent to
transactional data associated with and an accumulation of common price
offers.        said matching system. 15 6. A system as claimed in any one
of claims 1 to 5 wherein said bids and offers comprise logical
Patentanspruche data. 1. Geschaftsbeziehungs- bzw. Anpassungasystem 7. A
system as claimed in any one of claims 1 to 6   20  fOr Handelspapiere, in
dem Gebote und Angebote wherein said network means comprises means
fOr gegebene Handelspapiere zum automati- transparent to the transactional
data associated   schen Durchffhren von angepalten Transaktio- with said
matching system.                         nen automatisch verglichen bzw.
angepaBt wer- den, um elnen Handel mit gegebenen Handels- 8. A system as
claimed in any one of claims 1 to 7   25  papieren abzuschlieBen, wobei das
System auf- wherein said keystation means comprises dis-       weist: play
means for displaying said associated keysta-       sine
Hostcomputereinrichtung (20) zum tion book.
Aufrechterhalten  einer Hostbuch-Datenbasis (118) mit alien aktiven Geboten
und Angeboten 9. A system in accordance with claim 8 wherein said  3o  im
System durch Handelspapiere; eine transak- keystation book comprises
displayable data hav-    tionsauslosende Teilnehmerstationseinrichtung Ing
said keystation book display depth range       (24a) zum Obergeben eines
Gebotes fOr ein ge- whereby bids and offers outside said display
gebenes Handelspapier an das System zum depth range are not displayed.
Durchfuhren  einer potentiellen  angepaiten 35      Transaktion; eine
Gegenpartei-Teilnehmerstati- 10. A system as claimed in any one of claims 1
to 9   onseinrichtung (24b) zum Obergeben eines An- wherein said keystation
books each comprise a      gebots fOr das gegebene Handelspapier, das zu
restricted subset of the total depth of said host  der potentiellen
angepaBten Transakthon gehort; book with respect to the best bids and
offers pres-  und eine Netzeinilchtung (22) zum Verbinden der ent in said
host book database.           40       Hostcomputereinrichtung, der
transaktionsaus- Iosenden Teilnehmerstationseinrichtung und der 11. A
system as claimed in any one of claims 1 to 10
Gegenpartei-Tellnehmerstationseinrichtung  in wherein a display depth of
one for said keystation  dem System zum Ermoglichen von Datenfber-. books
prevents looking into said host book at said  tragungen zwischen ihnen,
keystations.                               45           dadurch
gekennzeichnet, dal sowohl die transaktionsauslosende
Teilnehmerstationsein- 12. A system as claimed in any one of claims 1 to 11
richtung ale auch die Gegenpartel-Teilnehmer- wherein said keystation books
bids and offers are  stathonselnrichtung fMr die potentleile angepaSbte
anonymous prior to completing said matching        Transaktion jeweils ein
entsprechendes lokales transaction.                              so
Datenbasis-Teilnehmerstationsbuch (110, 112) haben, das eine entsprechende
Datenspelcher- 13. A system as claimed in any one of claims I to 12
struktur aufweist und elne Untermenge des wherein said data communication
is via user tok-   Hostbuches (118) uiuakt, wobei die Hostcompu- ens in
said system.                                tereinrichtung die
Datenspeicherstruktur der lo- ss      kalen Datenbasis bestimmt, wobei der
Inhalt je- 14. A matching system in accordance with claim 1      des der
Tellnehmerstationsbflcher eanen ant- wherein each of said associated
keystations        sprechenden Wiedergabetiefenbereich aufweist, means
further comprises an order book (114,        dervon der
Hostcomputereinrichtung dynamisch 12    23                  EP 0 407 026 B1
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* c   L   N   s * stbuerbar ist und von aligemeinen Transaktions-    und
sine Akkumulation von gemelnsamen Preis- aktualisierungsmeidungen (34, 132)
dynamisch       angeboten aufweisen. aktualislert wird, die von der
Hostcomputerein- richtung fiber die Netzeinrichtung empfangen   6. System
nach elnem der Ansprfche I bis 5, wobei werden, wobei die
transaktionsausl6sende Teil-   5  die Gebotb und Angebote logische Daten
aufwei- nehmerstationseinrichtung und die Gegenpartel-    sen.
Teilnehmerstationseinrichtung   Einrichtungen aufweisen, die auf die
empfangenen allgemeinen  7. System nach sinern derAnspruche I bis 6, wobel
Transaktionsaktualisierungsmeldungen zum Ak-       die Netzeinrichtung sine
Einrichtung aufweist, tualisieren der entsprechenden Teilnehmerstati-  lo
die fOr Transaktionsdaten, die zu dem Anpas- onsbOcher ansprechen und
ferner Einrichtungen      sungssystem gehoren, transparent sind. zum
Obergeben gerichteter Meidungen (30, 120) an die Hostcomputereinrichtung
entsprechend    8. System nach einem der Anspruche I bis 7, wobei dem Gebot
bzw. dem Angebot, wobel die gerich-      die Telinehmerstationseinrichtung
sine Anzeige- teten Meldungen das Hostbuch aktualisieren,  15
einrichtung zum Anzeigen des entsprechenden wobei die
Hostcomputereinrichtung sine Einrich-    Teilnehmerstationsbuches aufwelst.
tung zum bedingten Obergeben der allgemeinen
Transaktionsaktuallsierungsmeldungen an die    9. System nach Anspruch 8,
wobei das Teilnehmer- Teilnehmerstationseinrichtungen als Antwort auf
stationsbuch anzeigefahige Daten aufweist, die das Vorhandensein einer
Aktualisierungsbedin-  20  den Anzeigetiefenbereich des Teilnehmerstati-
gung aufweist, wobel die Aktualisierungsbedin-     onsbuchs aufweisen, so
dal Gebote und Ange- gung das Aktuallsieren des Hostbuchs und des
bote auaerhalb des Anzeigetiefenbereiches nicht empfangenen Gebots oder
Angebots umnfaft,          angezeigt werden. das einen anderen relativen
Wert im Vergleich zu anderen Geboten oderAngeboten innerhalb des  25  10.
System nach einem derAnsprOche I bis 9, wobei Hostbuchs aufweist, der
innerhalb des dyna-        die Teilnehmerstationsbucher jeweils sine be-
misch steuerbaren Wiedergabetiefenbereiche         grenzte Untermenge der
Gesamttiefe des Host- von relativen Werten des Teilnehmerstationsbu-
buches in bezug auf die besten Gebote und An- ches ist; wobel steuerbare
Untermengen eines       gebote aufwelsen, die in der Hostbuch-Datenba-
vertellungsfihigen Systemhandelsbuches selek-  30  SiS vorhanden sind. tiv
vom Hostcomputer an Handelsteilnehmersta- tionen in dem Anpassungssystem
zum dynami-     11. System nach einem der AnsprOche I bis 10, wo- schen
steuerbaren Maskieren des verfflgbaren       be! sine Anzeigetiefe sins be!
den Teilnehmersta- Handelsmarktes Obergeben warden k8nnen.
tionsbichern das Hineinschauen in das Host- 35      buch in den
Teilnehmerstationen verhindert. 2. Anpassungasystem nach Anspruch 1, wobei
die Hostcomputereinrichtung (20) sine Elnrichtung  12. System nach einem
der Ansprfiche 1 bis 11, wo- zum Verarbelten der angepa~ten Transaktionen
bei die Teilnehmerstatlonsbuch-Gebote und -An- fOr ein gegebenes
Handelspapier in zeltilcher      gebote vor AbschiuB der angepaSten
Transakti- Reihenfolge der Relhenfolge der Eingabe in das  40.  on anonym
sind. Anpassungssystem aufweist. 13. System nach einem der Ansprflche I bis
12, wo- 3. Anpassungssystem nach Anspruch 1 oder 2, wo-       be! die
Datenfibertragung in dem System Ober bei die
Untermengen-Teilnehmerstationsbiicher
Anwendersendeberschtigungszeichen erfolgt. (118) akkumulierte
Zusammenfassungen von   45 entsprechenden Geboten und Angeboten in dem
14. Anpassungasystem nach Anspruch 1, wobei jede Hostbuch aufweisen.
der entsprechenden Teilnehmerstationssinrich- tungen ferner ein
Angebotsbuch (114, 118) auf- 4. Anpassungssystem nach Anspruch 3, wobei die
weist, wobel das Angebotsbuch die Angebote Teilnehmerstationseinrichtung,
die auf die emp-  50  aufweist, die von der entsprechenden Teilneh-
fangenen allgemeinen Transaktionsaktualisle-       merstationseinrichtung
in dem System aufrecht- rungsmeldungen anspricht, sine Einrichtung zurn
erhalten werden, wobel das Angebotsbuch als Aktuallsieren der akkumuierten
Zusammenfas-        Antwort auf gerichtete Meldungen (32, 124, 128) sungen
ale Antwort darauf aufweist.                von der Hostcomputereinfichtung
aktualisle- S5      rungsflhig ist. 5. Anpassungasystem nach Anspruch 3
oder 4, wo- bel die akkumulierten Zusammenfassungen sine   15. System nach
einem der Ansprfiche 1 bis 14, wo- Akkumulation von gemeinsamen
Preisgeboten          bel die gegebenen Handelspapiere Devisenwah- 13    
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contrepartie comprenant un moyen qui r6pond auxdits messages de diffusion
de mise A jour de 16. System nach einem der Anspruche I bis 15, wo-
transaction regus pour mettre A jour lesdits livres bei die Netzeinrichtung
eine Einrichtung auf-      de poste de travail associes et comprenant en
weist, die fOrTransaktionsdaten, die mit dem An-   5  outre un moyen pour
appliquer des messages di- passungssystem  verbunden sind, transparent
riges (30, 120) sur ledit moyen d'ordinateur hote sind.
correspondant respectivement A ladite demande et A ladite offre, lesdits
messages diriges mettant A jour ledit livre h6te, ledit mayen d'ordinateur
Revendications                                10     Whte comprenant un
moyen pour appliquer condi- tionnellement lesdits messages de diffusion de
1. Systbme de correspondance pour des actes de        miss A jour de
transaction sur ledit moyen de pos- commerce dans lequel des demandes sont
auto-      te de travail en r6ponse A la presence d'une matiquement mises
en correspondance avec des       condition de miss a jour, ladite condition
de miss offres pour des actes de commerce donn6s af in  is  A jour
comprenant la miss A jour dudit livre hote de realiser automatiquement des
transactions de    et de ladite demands ou offre recue pr6sentant
correspondance afin d'achever des transactions     une valeur relative par
comparaison A d'autres commerciales pour lesdits actes de commerce
demandes ou offres dans ledit livre hotb qui est donnes, ledit systAme
comprenant                   dans ladite plage de valeurs relatives de
profon- un moyen d'ordinateur hote (20) pour  20     deur d'affichage
contralable dynamiquement de maintenir une base de donn6es de livre hote
livre de poste de-travail, de telle sorte quo des (118) comprenant toutes
les demandes et offres     sous-ensembles controlables d'un livre de
actives dans le systeme au moyen d'actes de        commerce de systeme
distribuable puissent Atre commerce; un moyen de posts de travail de cr6a-
appliques selectivement sur des postes de travail tion de transaction (24a)
pour produire une de-  25  de commerce dans ledit systeme de correspon-
mande surun acts de commerce donne pour ledit      dance depuis l'hote pour
masquer de fagon systeme pour realiser une transaction de corres-
controlable et dynamique le marche commercial pondance potentielle; un
moyen de posts de tra-    disponible. vail de contrepartie (24b) pour
produire une offre sur ledit acts de commerce donne mis en jeu   30  2.
Systeme de correspondance solon la revendica- dans ladite transaction de
correspondence po-     tion 1, dans lequel ledit moyen d'ordinateur hote
tentielle; et un moyen de r6seau (22) pour inter-  (20) comprend un moyen
pour traiter lesdites connecter ledit moyen d'ordinateur h~te, ledit
transactions de correspondance pour un acts de moyen de posts de travail de
cr6ation de transac-  commerce donne solon un ordre d'entr6e tempo- tion et
ledit moyen de posts de travail de contre-  35  rel dudit systbme de
correspondence. partie dans ledit systeme pour permettre des communications
de donnees entre eux,           3. Systeme de correspondance solon la
revendica- caracterisb en ce qu'A la fois ledit moyen   tion I ou 2, dens
lequel lesdits livres de posts de de posts de travail de cr6ation de
transaction et  travaii de sous-ensemble (118) comprennent des ledit moyen
de posts de travail de contrepartie  40  resumes accumules de demandes et
d'offres pour laditb transaction de correspondance poten-   correspondantes
dans ledit livre hots. tielle comporent chacun un livre de posts de tra-
vail de base de donnees locale associee (110,  4. Systeme de correspondence
solon la revendica- 112) comportant une structure de stockage de       tion
3, dans lequel leditmoyen de posts de travail donnees associee et
comprenant un sous-  45        qui reagit auxdits messages de diffusion de
miss ensemble dudit livre hots (118), [edit moyen d'or-  A jour de
transaction recus comprend un moyen dinateur hdte determinant dynamiquement
ladit     pour mettre A jour lesdits resumes accumules en structure de
stockage de donnees de base de        reponse A ceux-ci. donneas locale, le
contenu de chacun desdits II- vres de posts de travail presentant une plage
de   5o  5. Systbme de correspondence solon la revendica- profondeur
d'affichage associee contrOlable dy-   tion 3 ou 4, dans lequel lesdits
resumes accumu- namiquement par ledit moyen d'ordinatbur hote     16s
comprennent une accumulation de demandes et etant mls A jour dynamiquement
par des mes-     de prix communes et une accumulation d'offres sages de
diffusion de mise A jour de transaction   de prix communes. (34, 132) regus
depuis ledit moysn d'ordinateur  55 hote par l'intermediaire dudit moyen de
reseau,  6. Systbme solon l'une quelconque des revendica- ledit moyen de
posto de travail de cr6ation de     tions I A 5, dans lequel lesdites
demandes et of- transaction et ledit moyen de posts de travail de  fres
comprennent des donnees logiques. 14  
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ii! 7. Systeme selon lune quelconque des revendica-   16. Systeme selon
l'une quelconque des revendica- tions I a 8, dans lequel ledit moyen de
reseau   tions I a 15, dans lequel ledit moyen de reseau comprend un moyen
transparent aux donnees de      comprend un moyen transparent A des donn6es
transaction assocldes audit systeme de corres-   de transaction assocl6ees
audit systeme de pondance.                                 5
correspondance. 8. Systeme solon l'une quelconque des revendica- tions I a
7, dans lequel ledit moyen de posto de travail comprend un moyen
d'affichage pour af- ficher ledit livre de post. de travail associe.  10 9.
Systeme solon la revendication 8, dans lequol lo- dit livre de poste de
travail comprend des don- n6es affichables presentant ladite plage de pro-
fondeurd'affichage de livre de posbt de'travail de  15 telle sorte quo les
demandes at les offres A l'ex- t6eieur de ladite plage de profondour
d'affichage ne solent pas affich6es. 10. Systeme selon l'une quelconque des
revendlca-  20 tions 1 a 9, dans lequel lesdits livres de posto de travail
comprennent chacun un sous-ensemble limite de la profondeur totale dudit
livre hote en relation avec les moilleures demandes et offres -   presentes
dans ladite base de donnees de livre  25 hOte. 11. Systeme solon l'une
quelconque des revendica- tions I A 10, dans loquel une profondeur d'aff i-
chage d'une unit6 pour lesdits livres de posts de  30 travail empeche une
consultation dans ledit livre hbte au niveau desdites postes de travail.
12. Systeme selon l'une quelconque des revendica- tions I A 11, dans lequel
lesdites demandes et of-  35 fres de livres de posbt de travail sont
anonymes avant r6alisation de ladite transaction de corres- pondance. .13.
Systeme solon l'une quelconque des revendica-  4o tions I a 12, dans lequel
ladite communication de donn6es eat via des jetons utilisateur dans ledit
systeme. 14. Systeme de correspondance selon la revendica-  45 tion 1, dans
loquel chacun desdits moyens de poste de travail assocles comprend on outre
un livre d'ordres (114, 116), ledit livre d'ordres comprenant lee ordres
qul sont maintenus par le- dit moyen de posts de travail associe dans ledit
5o systeme, ledit livre d'ordres pouvant etre mis a jour en reponse A des
messages diriges (32,124, 128) provenant dudit moyen d'ordinateur hotb. 15.
Systeme salon l'une quelconque des revendlca-  55 tions I A 14, dans lequel
lesdits actes de commerce donnes comprennent des monnales 6trangeres. 15


