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(57) ABSTRACT 
A process for chronicling a portion of an electronic market 
includes a record proceSS for recording an activity relating to 
a Security interest in an order book in main memory of a 
computer System and another record process for recording 
the activity in a persistent Store. 
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ORDER CHRONICLE PROCESS AND METHOD 

RELATED APPLICATIONS 

0001. This application claims the priority of U.S. Provi 
sional Patent Application No. 60/385,988, entitled “Security 
Processor', and filed on Jun. 5, 2002 and to U.S. Provisional 
Patent Application No. 60/385,979, entitled “Supermontage 
Architecture', and filed on Jun. 5, 2002. 

BACKGROUND 

0002 This invention relates to electronic securities trad 
ing, and the processing and displaying of information relat 
ing to electronic Securities trading. 
0.003 Electronic equity markets, such as The Nasdaq 
Stock Market" collect, aggregate, and display pre-trade 
information to market makers. In The Nasdaq Stock Mar 
ket", for example, this pre-trade information can take the 
form of a quote that represents a Single or an aggregate of 
Same-priced principal or agency orders. A market, Such as 
The Nasdaq Stock MarketTM also provides trading platforms 
through which market participants may trade Securities in 
the marketplace. 

SUMMARY 

0004. According to an aspect of this invention, a process 
for chronicling a portion of an electronic market includes a 
record process for recording an activity relating to a Security 
interest in an order book in main memory of a computer 
System and another record process for recording the activity 
in a persistent Store. 

0005 According to a further aspect of the invention, a 
method for chronicling a portion of an electronic market 
includes recording an activity relating to a Security interest 
in an order book in main memory of a computer System and 
recording the activity in a persistent Store. 

0006 According to a further aspect of the invention, a 
computer program product residing on a computer readable 
medium for chronicling a portion of an electronic market 
includes instructions for causing a computer to record an 
activity relating to a Security interest in an order book in 
main memory of a computer System, and to record the 
activity in a persistent Store. 

0007 One or more of the following features may also be 
included. 

0008. The main memory may be random access memory. 
The main memory may be a cache. The first activity may be 
recorded in the main memory and in the persistent Store prior 
to recording a Second activity. The first activity may be 
recorded in the order book and in the persistent store within 
a number of clock cycles. The main memory may be 
Separate from the persistent Store. The persistent Store may 
be a Sequential Storage device. The persistent Store may be 
a hard disk drive. The first activity may include matching a 
Security transaction against a portion of the Security interest. 
The first activity may include executing a Security transac 
tion against a portion of the Security interest. The persistent 
store may be used to rebuild the order book. The state of the 
order book may represent the existing market at the time of 
the first activity. 

Dec. 4, 2003 

0009. One or more advantages can be provided from the 
above. By Storing, for example, received orders, quotes, or 
other Security information in an order book residing in 
random access memory, processing time decreases while 
throughput Substantially increases. Further, by recording the 
Securities activities in a hard disk file nearly simultaneously 
with executing the activities, a complete record of the 
executed activities is created. Thus, the order book may be 
quickly rebuilt from the Security activities recorded in the 
hard disk file. Additionally, by storing the activities in the 
hard disk file, the rebuilt order book will continue to 
represent the existing State of the market after an emergency 
Such as a System malfunction. By providing reliable backup 
to the Securities information Stored in the random access 
memory resident order book, a trading Slow down due to an 
emergency is reduced. 

DESCRIPTION OF DRAWINGS 

0010) 
0011 FIG. 2 is a block diagram of random access 
memory and a Server Storage. 

FIG. 1 is a block diagram of a server. 

0012 FIG. 3 is a flow chart for using a random access 
memory resident order book. 

DETAILED DESCRIPTION 

0013 Referring to FIG. 1, a server 10 is shown that 
includes a Securities processor 12 that Stores Securities trade 
information in an order book 14 that resides in random 
access memory 16 and an order activity log file 22 stored in 
Server Storage 56. The Securities processor 12 is one portion 
of a computerized trading System, which trades Securities 
electronically by processing one-sided or two-sided trans 
actions entered by a user (e.g., a market participant). Users 
typically acceSS and use the computerized trading System via 
a computer, thus allowing the users to enter Security trades 
themselves or through professional traderS/brokers. A cen 
tral processing unit (CPU) 50 processes the trades, received 
over network 52, by executing instructions Stored in an 
operating System (O/S) 54, along with other instructions, 
which are Stored in the Server Storage 56. In Some imple 
mentations, the Server Storage 56 may be hard disk drive, a 
tape drive, an optical drive, a redundant array of independent 
disks (RAID), a random access memory (RAM), or a 
read-only memory (ROM), for example, or other similar 
Sequential access Storage device or devices that provides a 
persistent Store of the recorded information. Typically, 
Server 10 is a multi-processing, fault-tolerant System that 
includes multiple central processing units that each have a 
dedicated main memory System, in this implementation 
random access memory 16, or share a common main 
memory pool. While being executed by the central proceSS 
ing unit(s) of server 10, multiple instantiations of Securities 
processor 12 may reside in the main memory System of 
server 10. Further, the processes and subroutines of securi 
ties processor 12 may also be present in various levels of 
cache memory incorporated into Server 10. 
0014) Referring to FIG. 2, the server storage 56 and the 
Securities processor 12 residing in the random access 
memory 16 is shown. For example, to perform a trade for a 
particular Security, a user enters an order into the comput 
erized trading System that is received and directed to the 
Securities processor 12 assigned to the particular Security. In 
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Some implementations, the Securities processor 12 may be 
assigned to two or more Securities in order to distribute the 
Volume of Securities trading over a number of Securities 
processors (not shown). In other implementations the Secu 
rities processor 12 may be assigned to one heavily traded, 
high Volume Security to reduce trading Volume of that 
Security on other Securities processors. 
0.015 The securities processor 12 may be assigned to one 
particular Security and Store related Security trading interest 
in the order book 14 residing in the random acceSS memory 
16 of that Securities processor 12. By random acceSS 
memory is meant main memory or alternatively one or more 
levels of cache memory. In Some implementations a match 
ing proceSS may load portions of the order book into a level 
of cache memory from the main memory. Alternatively, the 
Securities processor 12 may be assigned to multiple Securi 
ties and correspondingly, the order book 14 residing in 
random acceSS memory 16 of that Securities processor Stores 
the trading interests of those multiple Securities. In Some 
implementations, to Store interests for multiple Securities, 
the order book 14 in random access memory 16 may be 
partitioned into multiple Sections, dimensions, or files to 
Store the interests assigned to the Securities processor 12. 
Here the order book 14 resides within the execution space of 
the random access memory 16 that has the matching proceSS 
62. However, in some implementations the order book 14 
resides in an execution Space of the random acceSS memory 
16 that is separate from another execution Space having the 
matching proceSS 62. Also, the order book 14 is exclusively 
accessible by the matching process 62 regardless whether or 
not both reside in the same execution Space of the random 
access memory 16. 
0016. In addition to the support for a horizontally scal 
able architecture, the in memory order book 14 provides for 
reliable transaction processing at extremely high rates for an 
individual Security. The internal State of the Securities pro 
ceSSor 12 is adjusted by processing incoming transactions in 
Strict first-in, first-out Serial Sequence. The transaction rates 
capable for this approach exceeds those rates provided by 
traditional file based approaches and provide a reliable 
approach to use the order book 14 in random acceSS memory 
16 to hold the State of the book. By inserting, updating, and 
retrieving elements (records) from the in-memory order 
book 14 instead of a disk file, throughput substantially 
increases. Also, logic for allocating and freeing memory, 
maintaining lists and indeX tables associated with the in 
memory order book 14 may be encapsulated random acceSS 
memory 16. 

0.017. In general, an order directed to the securities pro 
cessor 12 is received by an order entry process 58 that 
performs cursory checking functions (e.g., order eligibility, 
order Syntax, etc.) on the received order. If the received 
order fails one or more of the cursory functions the order is 
returned to the user, however, if the cursory functions are 
passed, the received order is logged in a matching trigger 60. 
The matching trigger 60 queues the received order along 
with, for example, other orders, quotes, deliveries, or Super 
Visory commands that are received by the Securities proces 
Sor 12 for the Security or Securities assigned to the Securities 
processor. Typically the received order represents a new 
order for processing (e.g., match against open orders, add as 
new open orders, etc.) while the Supervisory commands, for 
example may cancel, modify, or execute other similar 
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actions against existing orderS Stored in the order book 14 
residing in random access memory 16. 

0018. Once queued into the matching trigger 60, the 
received order is held in the matching trigger until pulled 
into a matching process 62 by an order management process 
64. The matching proceSS 62 matches portions of the 
received order, i.e., executes and allocates the received 
orders and Stores the unmatched portion of the order Stored 
in the order book 14. After pulling the received order, which 
is at least partially marketable and has cleared initial Vali 
dations, the matching proceSS 62 attempts to execute all or 
part of the received order with one or more orders on the 
contra side of the order book 14. Upon pulling the received 
order, the matching proceSS 62 checks and validates the 
received order (e.g., marketability check, apply short sale 
rule, etc.) with definite and unambiguous knowledge of the 
current State of the market for the particular Security. Some 
of the validations are specific to orders received while Some 
validations are specific for quotes received by the Securities 
processor 12 or are common to quotes and orders. In this 
particular example the Security processor 12 received an 
order and if the check or validation fails the received order 
is returned to the user unexecuted. 

0019. One factor that is considered by the matching 
process 62 is the quantity of the received order. Matching the 
received order continues until the entire received, market 
able order is exhausted. In executing the received order to 
the fullest extent, the display size of the received order, as 
well as the reserve size, if any, are combined and matching 
process 62 continues to execute this combined quantity of 
the received order against contra Side orders Stored in the 
order book 14 until exhaustion of the received order. To 
match against orderS Stored in the order book 14, the Stored 
orders have an open Status and are on the opposite side of the 
market to that of the received order. Once the received order 
is completely exhausted, the matching process 62 is com 
plete and the execution is reported to other processes inter 
nal and external to the Securities processor 12. 
0020. Another factor concerning the matching process 62 
is the marketability of the received order. After passing the 
previous validations during the order entry proceSS 58, the 
matching process 62 determines whether the received order 
is marketable. The received order is marketable if the order 
is a limit or other type of priced order and the received 
order's price lockS or crosses the inside for the particular 
security. For a received order which is a bid, the inside is 
locked or crossed if the bid price is higher than the current 
best (i.e., lowest) ask price; alternatively, for a received 
order which is an ask order, the inside is locked or crossed 
if the ask order price is lower than the current best (i.e., 
highest) bid price. The received order can also be marketable 
if it is a market type order. 

0021. Subsequently, if the order is marketable, further 
validations are performed using current inside market prior 
to retrieving an order stored in the order book 14 to match 
against. However, if after the received order is determined 
marketable and the Subsequent matching of the received 
order against the orders retrieved from the order book 14, the 
inside spread changes which may result in the price of the 
received order not locking or crossing the market that 
occurrence could end the matching proceSS 62. Also, if the 
received order, or a portion of the received order, is not 
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marketable or not fully executable, the remainder is added to 
the order book 14 for matching to a future order received by 
the Securities processor 12. 

0022. After the received order is determined marketable 
and Subsequent validations based on current inside market 
are passed, the order management process 64 Searches 
contra-side orders stored in the order book 14 that corre 
spond to the particular Security of the received order. To 
search the orders stored in the order book 14, the order 
management process 64 may use parameters associated with 
the received order. In Some implementations, one parameter 
asSociated with the received order is the market participant 
ID that may be passed to the order management process 64 
as a Search parameter. By Searching with the market par 
ticipant ID, internalization, preferenced orders, or regular 
matching may be performed by the order management 
proceSS 64. A matching preference may also be associated 
with the received order. For example, the received order may 
Specify a matching condition that causes the matching 
algorithm to match based on a price/time priority, a price/ 
fee/time priority, a price/size priority, or other preference. 
Also, the order management proceSS 64 checks that a 
retrieved order from the order book 14 is available for 
matching (e.g., it is not in outage, etc.). 
0023 To initiate matching the received order, the match 
ing process 62 determines the total quantities that can be 
executed in the current matching cycle. The quantities are, 
for example, the total executable display quantity for market 
participants non-unlisted trading privileges (non-UTPs), the 
total executable reserve quantity for non-UTPs, and the total 
executable UTP quantity. The UTP quantity is segregated in 
Some embodiments because the UTPS are allocated against 
only after all the display quantities and reserve quantities for 
non-UTPs at a particular price level are exhausted. These 
quantities are used to determine how much quantity from the 
display and reserve size of a retrieved order may be used in 
a match and whether a retrieved UTP order can be filled. 
Once the total executable quantities are defined, the orders 
for allocation retrieved from the order book 14 in accor 
dance with the appropriate prioritization algorithm and the 
use of internalization. 

0024. The order management process 64 retrieves the 
next order from the order book 14 and determines if the 
retrieved order meets the execution preference and require 
ments of the current match. For example, if a received order 
is Specified with a prioritization preference of price/fee/time 
priority, and order management proceSS 64 retrieves an order 
from the order book 14 with fees, then this retrieved order 
is skipped. The order management process 64 continues to 
look for orders at a price level until an order that does not 
have access fees is found. If the order of this type is not 
found, the order management process 64 Starts over and 
retrieves orders from the order book 14 that charge fees. 
After all orders residing in the order book 14, at a price level 
that meet the Specified requirements for the match are 
exhausted, the matching cycle continues at the next price 
level provided the market is still crossed. 

0.025 To execute a match between the received order and 
the order retrieved from the order book 14, the order 
management proceSS 64 determines if the match, for 
example, is an automatic execution, an odd lot, or a delivery 
and assigns the appropriate execution type to the execution. 
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After matching the received order, the order management 
process 64 updates the retrieved order in the order book 14. 
For example, the retrieved order may be completely 
exhausted and updated as executed or, in another example, 
the retrieved order may have been partially executed and the 
remainder of the order is stored in the order book 14 with an 
open Status. Also, during the matching of the received order, 
as the displayed size is exhausted, orders can be replenished 
from the reserve size. AS portions of the received orders are 
matched by orders on the order book 14, the order manage 
ment process 64 updates the order book 14 to reflect the 
matches. The order management process 64 also checks if 
the received order should be refreshed. If the order is 
refreshed and the market is still crossed, the order manage 
ment proceSS 64 continues matching. Otherwise, the order 
management proceSS 64 completes by reporting the portion 
executed to other processes included in the Securities pro 
ceSSor 12 and external 68 to the Securities processor. 
0026. In some implementations matching process 62 
includes a looping function that is triggered when the 
received order is identified as being executable. The match 
ing proceSS 62 would attempt to match a portion of the 
received order and continues matching the received order as 
long as the received quantity is greater than Zero and the 
market is still crossed. If either of these conditions fails, then 
the matching process 62 is completed and executions are 
reported to processes internal and external to the Securities 
processor 12. 
0027. During operations of the securities processor 12, 
the order book 14 is only accessible by the matching process 
62, which Serves as an interface and the Single point of 
access to the order book. By restricting access of the order 
book 14 to the matching process 62, other processes 
included in or related to the Securities processor 12 do no 
interfere with operations of the order book 14. For example, 
in Some computerized trading Systems an order book may, 
for example, be Scanned to provide Securities information to 
users during the same time period as the orders are retrieved 
from the order book to match a received order. Interruptions, 
Such as this, which allow access and Sharing of the order 
book between the matching proceSS 62 and other lower 
priority processes slows the matching process and reduces 
trading efficiency. Also, by restricting access to the order 
book 14, Securities information throughput significantly 
increases. Thus, by isolating the order book 14 to interact 
with only the matching process 62, matching Speed and 
efficiency increases. 
0028 Besides receiving and processing an order, other 
activities related to the Security or Securities assigned to the 
Securities processor 12 may be received. For example, a 
quote update may be received by the Securities processor 12 
and pulled from the matching trigger 60 by the matching 
process 62 for adding the quote in the order book 14 or 
preparing the quote for matching. If the received quote does 
not lock or cross the market, the order book 14 is updated by 
replacing an existing quote or adding the received quote as 
an initial quote. In another example, a two-sided quote may 
be received by the security processor 12 and pulled from the 
matching trigger 60 by the matching process 62. The Side of 
the quote that does not lock or croSS the market updates an 
existing quote or adds the quote as an initially received quote 
in the order book 14. The quote side that locks or crosses the 
inside is matched by the matching proceSS 62 and any 
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remainder will be added to the order book 14. Also, the 
marketable Side of a received quote is removed from the 
order book 14 and replaced by any remainder after match 
ing. A received quote may also be a relative update (e.g., a 
Size increment or a size decrement) in which the matching 
proceSS 62 adjusts the existing quote in the order book 14 for 
the relative Size changes. 

0029 Supervisory commands (e.g., closing positions for 
a Specific market participant, blocking a market participants 
positions from being opened during the market opening 
process, purging a market participants orders, or other 
Similar command, etc.) may also be received by the Secu 
rities processor 12 and pulled from the matching trigger 60 
by the matching proceSS 62. However, Supervisory com 
mands transactions are complete, inclusive, and are imple 
mented as modular plug-in components. 

0.030. After matching, for example, the received order, or 
a portion of a received order, against one or more orders in 
the order book 14 and prior to pulling the next activity order 
from the matching trigger 60, the order management proceSS 
64 reports the matching of the received order, or a portion of 
the received order, to the order activity log file 22 located in 
the server storage 56. Since the order activity log file 22 
receives the report from the order management process 64 
prior to pulling the next order from the order trigger 60, the 
order activity log file has the current status of the order book 
14, and thus the current status of the market before any 
further processing. Thus, if an unforeseen catastrophe 
occurs, Such as losing the information contained in the order 
book 14, the order book may be rebuilt based on the 
information backed-up in order activity log file 22. 

0.031) Besides reporting the execution of the received 
order or a portion of the received order, the order manage 
ment proceSS 64 may report, for example, executing a 
delivery order, executing an odd-lot order, adding a quote, 
canceling an order, canceling/replacing an order, purging an 
order, updating the order book 14 to reflect executions or 
adding an unmatched received order or a portion of the 
received order, or other Similar activity associated to the 
Securities processor 12. Also, in Some implementations the 
order activity log file 22 may, for example, be a data file, a 
database, or other data Storage Structure residing in Server 
storage 56. Once stored in the order activity log file 22, the 
activities may be disseminated, for example, to trade par 
ticipants, an Automated Confirmation Transaction (ACT) 
System, other interested parties, or processes internal or 
external to the Securities processor 12. 

0032. In particular, one process associated with the Secu 
rities processor 12, which accesses the activities Stored in the 
order activity log file 22 is an order file builder process 70. 
The order file builder process 70 constructs an order file 72 
that provides near real-time disaster recovery of the order 
book 14 for a number of potential failure scenarios, as well 
as the contingent redeployment of activity processing to 
Secondary Securities processors (not shown). Each potential 
failure point in the trading System is Supported by a level of 
redundancy, ranging from immediate System-level backup to 
delayed manual takeover. In the interest of rapid recovery 
for virtually all failures, a degree of automatic processing is 
allowed, but in general manual intervention is always an 
option. At lower failure levels, for example the failure of the 
Securities processor 12, the Securities processor is attempted 
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to be restarted. AS failure Severity increases, Such as the loSS 
of the CPU 50 (shown in FIG. 1), the level of automation 
employed decreases. Ultimately, the most Serious cata 
Strophic failure, Such as a loSS of the entire Server 12, may 
permit little automatic recovery. 

0033) To provide disaster recovery, the order file builder 
process 70 builds and maintains the order file 72 by retriev 
ing the activities Stored in the order activity log file 22. In 
Some implementations, the order file 72 is stored on the 
Server Storage 56 and has the latest updates for open orders 
or orders with a special status (e.g., the market participant 
requests closing their positions due to equipment trouble, a 
display and reserve quantity are Zero but the delivery 
quantity is greater that Zero, etc.). While the order file 
builder process 70 stores activities related to updating the 
order book 14, activities not needed for reconstructing the 
order book 14, Such as executed or canceling orders, are 
filtered from the material stored in the order file 72. By 
storing these activities, the order file 72 provides the current 
Status of the Security interests residing in the order book 14 
to provide fast recovery after in the event of a malfunction 
of the Securities processor 12 or reassigning one or more 
Securities to another Security processor. 

0034. As mentioned, since the order book 14 resides in 
random access memory 16 Such as main memory and in 
Some implementations is accessed only by the matching 
process. In main memory information may be quickly Stored 
on the order book as compared, for example, to order books 
residing in a magnetic medium (e.g., diskette, hard disk, 
etc.) which typically have much longer access times for 
Storing and retrieving orders. Due to the fast accessibility of 
the random access memory 16, the order book 14 may be 
quickly rebuilt by retrieving information Stored in the order 
file 72, as compared to rebuilding order books Stored on a 
slower access hard disk or other magnetic medium. 
0035) Referring to FIG. 3, a procedure 100 for using an 
order book residing in random acceSS memory is shown. The 
procedure 100 starts 102 by pulling 104, for example, a 
particular Security order from the matching trigger 60 
(shown in FIG. 2) included in the securities processor 12 
that is assigned to the Security and determining 106 if a 
portion of the received order may be matched. If the 
procedure 100 determines 106 that a portion of the received 
order can be matched, the procedure 100 retrieves 110 a 
Security trading interest on the opposite Side of the market 
from the order book 14 (also shown in FIG. 2) in the random 
access memory 16 (also shown in FIG. 2). After retrieving 
110 the security interest from the order book 14, the proce 
dure 100 executes 112 the match between the portion of the 
received order and the retrieved security interest from the 
order book and updates the order book to reflect the match. 
If the procedure 100 determines 106 that a portion of 
received order can not be matched to any Security interest 
residing on the order book 14, the procedure 100 adds 108 
the portion of the received order to the order book for 
potential matching with orders received in the future. The 
order book 14 in memory is emptied at the end of each 
trading day, So orders received at the Start of the next trading 
day are often added to the order book. 
0036. After executing 112 a portion of the received order 
or adding 108 a portion of the received order to the order 
book 14, the procedure 100 updates 114 the order activity 
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log file 22 (also shown in FIG. 2) with an activity report 
relating to the received order. The order activity log file 22 
is updated prior to pulling the next received order, or other 
activity, from the matching trigger 60. By updating the order 
book 14 and the order activity log file 22 prior to processing 
further activities, a complete and current listing of the 
activities executed by the Securities processor 12 is con 
tained in the order activity log file 22. Thus, by recording the 
activities in both locations at nearly the same time assures 
that the order book 14 may be rebuilt from the activities 
Stored in the order activity log file 22 if, for example, a 
malfunction disables the random access memory 16. 
0037 After updating 114 the order activity log file 22, the 
procedure 100 returns to pull 104 the next received order, or 
other activity, from the matching trigger 60. Also after 
updating 114 the order activity log file 22, the procedure 100 
pulls 116 the newly entered activity report from the order 
activity log file 22 while concurrently returning to pull 104 
the next received order. After pulling 116 the newly entered 
activity report from the order activity log file 22, the 
procedure 100 determines 118 if the security interest corre 
sponding to the activity report has an open Status. If the 
status is open, the order file 72 (also shown in FIG. 2) is 
updated 120 with the activity and the procedure 100 deter 
mines 122 if the trading day has ended. If the trading day has 
ended, the procedure 100 stops 124, but if the trading day 
has not ended, the procedure 100 returns to pulling 116 the 
next received order, or other activity, entered into order 
activity log file 22. However, if the status of the interest is 
not open, the order file 72 is not updated Since an interest 
with, for example, a closed Status is not relevant to rebuild 
ing the order book 14 and the procedure 100 determines 122 
if the trading day has ended. Again, if the trading day has 
ended, the procedure Stops 124, however, if the trading day 
has not ended, the procedure 100 returns to pull 116 the next 
activity report entered into the order activity log 22. 
0.038 Although some implementations have been 
described, other implementations are also within the Scope 
of the following claims. 

0039. In FIGS. 1-3, to assure rebuilding of the order book 
14, a received order, or a portion of a received order, is 
stored in the order book 14 and in the order activity log file 
22 prior to pulling the next activity from the matching 
trigger 60. However, in Some implementations, to assure 
rebuilding of the order book 14, the received order, or the 
portion of the received order, may be Stored in the order 
book and in the order activity log file 22 within a particular 
time period, a particular number of clock cycles, or other 
Similar timing process. Once the time period expires, the 
next activity may be pulled from the matching trigger 60 for 
processing by the matching proceSS 62. By recording orders 
and other activities related to the order book 14 in a 
relatively short time period or for example, prior to proceSS 
ing the next entry in the matching trigger 60, the order book 
may be quickly rebuilt after numerous potential failure 
Scenarios, as well as contingent redeployment of processing 
to Secondary Securities processors. 

0040. The order book described herein is not limited to 
the software embodiment described above; it may find 
applicability in any computing or processing environment. 
The order book may be implemented in hardware, software, 
or a combination of the two. For example, the order book 
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may be implemented using circuitry, Such as one or more of 
programmable logic (e.g., an ASIC), logic gates, a processor, 
and a memory. 
0041. The order book may be implemented in computer 
programs executing on programmable computers that each 
includes a processor and a Storage medium readable by the 
processor (including volatile and non-volatile memory and/ 
or Storage elements). Each Such program may be imple 
mented in a high-level procedural or object-oriented pro 
gramming language to communicate With a computer 
System. However, the programs can be implemented in 
assembly or machine language. The language may be a 
compiled or an interpreted language. 
0042 Each computer program may be stored on an article 
of manufacture, Such as a storage medium (e.g., CD-ROM, 
hard disk, or magnetic diskette) or device (e.g., computer 
peripheral), that is readable by a general or special purpose 
programmable computer for configuring and operating the 
computer when the Storage medium or device is read by the 
computer to perform the functions of the order book. The 
order book may also be implemented as a machine-readable 
Storage medium, configured with a computer program, 
where, upon execution, instructions in the computer pro 
gram cause a machine to operate to perform the functions of 
the order book described above. 

0043 Embodiments of the order book may be used in a 
variety of applications. Although the order book is not 
limited in this respect, the order book may be implemented 
with memory devices in microcontrollers, general purpose 
microprocessors, digital signal processors (DSPs), reduced 
instruction-set computing (RISC), and complex instruction 
Set computing (CISC), among other electronic components. 
0044) Embodiments of the order book may also be imple 
mented using integrated circuit blocks referred to as core 
memory, cache memory, or other types of memory that Store 
electronic instructions to be executed by a microprocessor or 
Store data that may be used in arithmetic operations. 
0045. A number of embodiments of the invention have 
been described. Nevertheless, it will be understood that 
various modifications may be made without departing from 
the Spirit and Scope of the invention. 

What is claimed is: 
1. A process for chronicling a portion of an electronic 

market comprises: 
a first record process for recording a first activity relating 

to a Security interest in an order book in main memory 
of a computer System; and 

a Second record process for recording the first activity in 
a persistent Store. 

2. The process of claim 1 wherein the main memory is 
random acceSS memory. 

3. The process of claim 1 wherein the main memory is a 
cache. 

4. The process claim 1 wherein the first record process and 
the Second record proceSS record the first activity prior to 
recording a Second activity. 

5. The process of claim 1 wherein the first record process 
and the Second record process record the first activity within 
a number of clock cycles. 
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6. The process of claim 1 wherein the main memory is 
Separate from the persistent Store. 

7. The process of claim 1 wherein the persistent store is 
a Sequential acceSS Storage device. 

8. The process of claim 1 wherein the persistent store is 
a hard disk drive. 

9. The process of claim 1 wherein the first activity 
includes matching a Security transaction against a portion of 
the Security interest. 

10. The process of claim 1 wherein the first activity 
includes executing a Security transaction against a portion of 
the Security interest. 

11. The process of claim 1 wherein the persistent store is 
used to rebuild the order book. 

12. The process of claim 1 wherein the state of the order 
book represents the existing market at the time of the first 
activity. 

13. A method for chronicling a portion of an electronic 
market comprises: 

recording a first activity relating to a Security interest in an 
order book in main memory of a computer System; and 

recording the first activity in a persistent Store. 
14. The method of claim 13 wherein the main memory is 

random acceSS memory. 
15. The method of claim 14 wherein the main memory is 

a cache. 
16. The method of claim 13 wherein recording the first 

activity in the main memory and the persistent Store is prior 
to recording a Second activity. 

17. The method of claim 13 wherein the first activity is 
recorded in the order book and persistent Store within a 
number of clock cycles. 

18. The method of claim 13 wherein the random access 
memory is separate from the persistent Store. 

19. The method of claim 13 wherein the persistent store 
is a Sequential Storage device. 

20. The method of claim 13 wherein the persistent store 
is a hard disk drive. 

21. The method of claim 13 wherein the first activity 
includes matching a Security transaction against a portion of 
the Security interest. 

22. The method of claim 13 wherein the first activity 
includes executing a Security transaction against a portion of 
the Security interest. 
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23. The method of claim 13 wherein the persistent store 
is used to rebuild the order book. 

24. The method of claim 13 wherein the state of the order 
book represents the existing market at the time of the first 
activity. 

25. A computer program product residing on a computer 
readable medium for chronicling a portion of an electronic 
market, comprises instructions for causing a computer to: 

record a first activity relating to a Security interest in an 
order book residing in main memory of a computer 
System; and 

record the first activity in a persistent Store. 
26. The computer program product of claim 25 wherein 

the main memory is random acceSS memory. 
27. The computer program product of claim 25 wherein 

the main memory is a cache. 
28. The computer program product of claim 25 wherein 

the first activity is recorded in the order book and the 
persistent Store prior to recording a Second activity. 

29. The computer program product of claim 25 wherein 
the first activity is recorded within a number of clock cycles. 

30. The computer program product of claim 25 wherein 
the main memory is separate from the persistent Store. 

31. The computer program product of claim 25 wherein 
the persistent Store is a Sequential Storage device. 

32. The computer program product of claim 25 wherein 
the persistent store is a hard disk drive. 

33. The computer program product of claim 25 wherein 
the first activity includes matching a Security transaction 
against a portion of the Security interest. 

34. The computer program product of claim 25 wherein 
the first activity includes executing a Security transaction 
against a portion of the Security interest. 

35. The computer program product of claim 25 wherein 
the persistent store is used to rebuild the order book. 

36. The computer program product of claim 25 wherein 
the State of the order book represents the existing market at 
the time of the first activity. 


