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DYNAMICALLY SIZING BUFFERS TO
OPTIMAL SIZE IN NETWORK LAYERS
WHEN SUPPORTING DATA TRANSFERS
RELATED TO DATABASE APPLICATIONS

FIG. 1 is a block diagram illustrating an example environ
ment in Which various features of the present invention can be

implemented.
FIG. 2 is a block diagram illustrating the details of an
embodiment of a database system implemented according to
an aspect of the present invention.

BACKGROUND OF THE INVENTION

FIG. 3 is a ?oW-chart illustrating the manner in Which data
can be transferred e?iciently betWeen tWo database systems
according to an aspect of present invention.
FIG. 4 is a block diagram illustrating the details of an
embodiment in Which various aspects of the present invention
are operative by execution of softWare instructions in an
embodiment of the present invention.

1. Field of the Invention
The present invention relates to database technologies, and
more speci?cally to a method and apparatus for dynamically

sizing buffers to optimal siZe in netWork layers When support
ing data transfers related to database applications.
2. Related Art
Database applications are often implemented on a netWork.

In the draWings, like reference numbers generally indicate

identical, functionally similar, and/or structurally similar ele

In an example scenario, a client system (of an application
executing thereon) sends a query to either Write or read data

ments. The draWing in Which an element ?rst appears is

from a server system. Accordingly, data is transferred on the
netWork from the client system to the server system in the
case of a Write operation and from the server system to the
client system in the case of a read operation. The query can be
betWeen tWo server systems as Well, even though the descrip

ence number.

indicated by the leftmost digit(s) in the corresponding refer
20

tion is provided With respect to the combination of a client

1. Overview

system and a server system. The client and server systems are

commonly referred to as database systems.

25

To facilitate communication over the network, a netWork

layer is generally implemented in each of the database sys
tems. In general, the netWork provides an interface using
Which the higher layers on the database system can send (or
receive) data to (from) another system With a netWork
address. For example, in the case of Internet Protocol (IP)
based networks, socket based interface represents such an
interface With the netWork layer.
Buffers (“netWork buffer”) are often used in netWork layers
to facilitate data transfers. In general, the higher layers store
data in a netWork buffer, and the netWork layer then transfers
the data in the netWork buffer. Similarly, even during receive
operations, the received data is stored in a netWork buffer, and
higher layers may then read the data from the netWork buffer.
The siZe of netWork buffers may impact the performance of
various systems, Which are implementing database applica
tions. For example, in one embodiment, the data may be
transferred only after a netWork buffer is full. Accordingly, if
the buffer siZe is too large, the data may not be transferred to
the system at the other end for a long duration, and an unac

30

another database system, and each call typically corresponds

35

40

skilled in the relevant art, hoWever, Will readily recogniZe that
the invention can be practiced Without one or more of the

speci?c details, or With other methods, etc. In other instances,
Well_knoWn structures or operations are not shoWn in detail

to avoid obscuring the features of the invention.
45

2. Example Environment
FIG. 1 is a block diagram illustrating the details of an
example environment in Which the present invention can be

implemented. The block diagram is shoWn containing data
base clients 110-A through 110-X, netWork 140, and database
50

servers 180 and 190. Each block is described beloW in detail.

It should be understood that only representative example
components are shoWn in the diagram so as not to obscure

various features of the present invention. HoWever, it Will be
apparent to one skilled in the relevant arts that environments
55

may contains many other (both in number and type) compo
nents implemented, Without departing from the scope and
spirit of various aspects of the present invention.
NetWork 140 provides connectivity betWeen database cli

60

With each of the clients and the servers being referred to as a

ents 110-A through 110-X and database servers 180 and 190,

database system. NetWork 140 may contain several devices

(e.g., bridges, routers, modems, communication links, etc.,)
operating according to protocols such as TCP/IP Well knoWn
in the relevant arts. HoWever, other forms (e. g., point-to -point
65

the accompanying draWings brie?y described beloW.

throughput performance of applications may be enhanced.
Several aspects of the invention are described beloW With
reference to examples for illustration. It should be understood
that numerous speci?c details, relationships, and methods are
set forth to provide a full understanding of the invention. One

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention Will be described With reference to

lished from a database application at one database system to

to a store or retrieve (select) operation. Due to such dynamic
change of the netWork buffer siZe, the overhead of data trans
fer (e. g., minimiZation of system calls) may be reduced and/or

throughput performance of the systems may again be
affected.
In one prior embodiment, the netWork buffer siZe is con
?gured to be of a ?xed siZe statically based on the system to
Which a connection is sought to be established. The buffer
siZe may be speci?ed by a con?guration ?le maintained by a
database administrator. One problem With such a static buffer
siZe is that the netWork buffer may not be suitable for at least
some of the data transfers betWeen database systems.

An aspect of the present invention adjusts the siZe of the
netWork buffers When supporting data transfers related to
database applications. In an embodiment, the netWork buffer
siZe is determined based on the type of database call in
progress, and the data siZe used by the call in progress. As is
Well knoWn in the relevant arts, a connection is ?rst estab

ceptably loW throughput performance may result.
On the other hand, if a buffer siZe is too small, the buffer
may need to be ?lled multiple times to effect a large data
transfer. According to one prior approach, system calls are
used to place data into the buffer as Well as for the netWork
layer to transfer the data to the netWork. As system calls
generally consume substantial system resources, the overall

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

private netWork using proprietary protocols or ATM-based
netWork) can also be used to provide connectivity betWeen
the clients and the database system.

US 7,827,141 B2
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Database clients 110-A through 110-X enable users to
store/retrieve data into/from database servers 180 and 190.

presentation block 220 converts the data types (as needed)
while sending data to network layer 230 as well as when

receiving the data from network layer 230.
Network layer 230 provides the transport for data to be
transferred from/to application block 210 (via presentation
block 220). Network layer 230 may be implemented based on
TCP/IP protocol suite, well known in the relevant arts.

For illustration, it is assumed that user applications supported
by database client 110-A may need to store/retrieve data from
database server 190. However, database client 110-A may
access other database servers (not shown) and other database

clients (110-B through 110-X) may also access database

Network buffer 250 provides the shared memory space for

server 190 in a similar manner.

presentation block 220 and network layer 230 to exchange
data (which is either transmitted or received). Network buffer

Database client 110-A may support multiple user applica
tions which enable users to store/retrieve data into/ from data
base server 190. In general, a connection is established from

perform desired operations. The calls are transmitted on net
work 140 and corresponding responses are received from

250 can potentially be provided at different memory locations
(i.e., with some or no overlap) for different calls. In general,
network buffer 250 is used for buffering the data either to be
stored in the database (in the case of store related calls) or
retrieved from the database (in the case retrieve database

database server 190.

calls).

a user application to a database server (typically to a database

of interest), and then calls are generated by applications to

As noted above in the background section, the siZe (num

Each of database servers 180 and 190 provides a repository

for storing various pieces of information (or data), and may

ber of memory locations in the case of a random access

store/retrieve data on receiving a request (from database cli

ent). For example, name, address, employee code, salary

20

details, attendance details etc., corresponding to each
employee of the organiZation can be stored and retrieved
based on the corresponding requests. In general, database
servers allow database clients to store/retrieve desired data

using structured queries (such as SQL, well known in the

memory (RAM)) of network buffer 250 needs to be optimum
for a superior performance of the database systems. The man
ner in which such superior performance can be attained is
described below with respect to FIG. 3.
4. Optimum Buffer SiZe
FIG. 3 is a ?owchart illustrating the manner in which an

tems as well. Various features of the present invention can be

optimum buffer siZe can be provided between a database
application block and a network layer, according to an aspect
of the present invention. The ?ow-chart is described with
reference to presentation block 220 of FIG. 2 merely for
illustration. However, the buffer management may be per
formed by other blocks of a database system as well as in
other environments. The ?owchart starts in step 301, in which

implemented in both database servers and database clients,

control immediately transfers to step 310.

25

relevant arts).
While the description of above is provided with respect to
connections and calls from database clients to database serv

ers, it should be appreciated that corresponding desired
operations can be implemented between database server sys

30

In step 310, presentation block 220 receives a write call

which are collectively referred to as database systems. The

description is continued with reference to an example archi
tecture for database systems in which various aspects of the
present invention can be implemented.

from application block 210. The call is received on a connec
35

tion which is setup earlier by application block 210. It should
be appreciated that the received call can correspond to (or be

3. Database System

generated in response to) one or more of calls generated

FIG. 2 is a block diagram illustrating the details of an

according to OCI, noted above.
In step 320, presentation block 220 determines whether to

example database system in which various aspects of the
present invention can be implemented. As noted above, a
database system can corresponding to any of database clients
110-A through 110-X and database servers 180 and 190. The

40

change the network buffer siZe for the call. In an embodiment,
the buffer siZe is determined based on the call type and the
siZe of the data expected to be transferred in the call. In
general, call types such as those related to (storing and

45

transfer large volumes of data. Accordingly, a larger network

database system is shown containing application block 210,
presentation block 220, and network layer 230. Application
block 210 and network layer 230 are respectively shown

retrieval) graphics data and large objects (LOBs) typically

containing application buffer 215, and network buffer 250.

buffer siZe is used in relation to calls related to graphics
data/LOBs. On the other hand, for select statements retrieving
a small amount of data, only a small buffer siZe may be used.

The manner in which the database system operates to use an

optimal siZe for network buffer 250, is described below in
further detail.
Application block 210 corresponds to a user application

50

In step 340, presentation block 220 effects the desired
changes to the siZe of network buffer 250 by communicating

(either in a server or a client) which initiates various opera

with network layer 230. In one embodiment, a small network

tions (store, retrieve) to a database server. In general, the
operations are initiated according to a pre-speci?ed interface.

buffer siZe (2 Kbytes) is maintained as the default buffer siZe,
and presentation block 220 requests network layer 230 for an
increase in network buffer (250) siZe when a large number of
bytes are expected to be transferred for a corresponding call.
Network layer 230 grants the request and communicates the
changed siZe to presentation block 220.
In step 350, presentation block 220 may communicate the
allocated buffer siZe to the system at the other end (of the
connection). Such communication may further enhance the

An example interface (Oracle Call Interface, “OCI”) is
described in a document entitled, “Oracle Call Interface Pro

55

grammer’s Guide Release 2 (9.2)”, Part NumberA96584_01,
available from the assignee of the subject application, Oracle
International Corporation.
In such an embodiment, application block 210 establishes
a connection to a database server of interest, and initiates 60
several calls on the same connection. Connection manage

ment (establishing, termination) can be performed in a known
way.
Presentation block 220 generally supports the features of

ef?ciency of transfer, however, the underlying TCP/IP proto
col generally ensures accurate transfers even if there is a
buffer siZe mismatch. The allocated buffer siZe can be com

shields the higher layers from differences in data formats

municated using various approaches such as ‘piggy-backing’
the information along with the data being transferred for the
call (according to some pre-speci?ed convention), or using

which may be employed by different systems. Accordingly,

custom protocol to communicate the information. The system

the presentation layer. In particular, presentation block 220

65

US 7,827,141 B2
5

6

at the other side can adjust the buffer siZe accordingly, thereby

Work speed, session identi?er, connection path identi?er etc)

enhancing the overall throughput performance of the transfer.

and softWare instructions Which cause digital processing sys
tem 400 to provide several features in accordance With the
present invention. Some or all of the data and instructions
may be provided on removable storage unit 440, and the data

In step 360, netWork layer 230 receives data on netWork
140. In step 370, the received data is stored in netWork buffer
250, and forWarded to presentation block 220 in step 380. In

and instructions may be read and provided by removable
storage drive 437 to processing unit 410. Floppy drive, mag
netic tape drive, CD_ROM drive, DVD Drive, Flash memory,
removable memory chip (PCMCIA Card, EPROM) are
examples of such removable storage drive 437.
Removable storage unit 440 may be implemented using
medium and storage format compatible With removable stor
age drive 437 such that removable storage drive 437 (or any
machine) can read the data and instructions. Thus, removable

one embodiment, the netWork buffer siZe is reset to a default

value once the call is complete.
In step 390, a determination is made as to Whether addi
tional calls are there on the present connection. In general,
application block 210 closes the connection once all the calls
related to the database (to Which the calls are directed) are
completed. If a next call is present, control passes to step 310,
or else to step 399, in Which the How chart ends.

While the dynamic buffer siZe adjustment is described
above With respect to Write operations, it should be appreci

storage unit 440 includes a computer readable storage
medium having stored therein computer softWare and/or data.

ated that the approaches are applicable to read operations as
Well. HoWever, in the read call, the application block at the

In this document, the term “computer program product” is

other end (Which Would ‘Write to’ the database system origi
nating the read call) initiates the resiZing of the netWork
buffer.

Thus, due to the dynamic adjustment of the buffer siZe in
relation to potentially each call, an optimum buffer siZe may
be provided in transferring data to/from database servers.
Various embodiments can be implemented using the
approaches described above. The description is continued

20

ing system 400. Processing unit 410 may retrieve the softWare
instructions, and execute the instructions to provide various
25

With respect to an embodiment in Which various features of

the present invention are operative by execution of appropri
ate softWare instructions in a digital processing system.
5. SoftWare Implementation
FIG. 4 is a block diagram illustrating the details of digital
processing system 400 implemented substantially in the form
of software in an embodiment of the present invention. Digi

6. Conclusion
30

35

interface 490. All the components except display unit 470

1. A computer implemented method of transferring data
from a ?rst database system to a second database system
45

intermediate layers betWeen said netWork layer and said

application layer, said method being performed in said ?rst
database system, said method comprising:
50

in a database application comprised in an application layer
of said set of upper layers implemented in said ?rst
database system, formulating a ?rst call and then a sec

ond call, both said ?rst call and said second call for

Graphics controller 460 generates display signals (e.g., in
RGB format) to display unit 470 based on data/instructions
55

transferring respective data to an application layer in
said second database system;
receiving in said set of intermediate layers, said ?rst call
and then said second call;
at said set of intermediate layers, estimating a ?rst expected

and/ or mouse, and generally enables a user to provide various

inputs (e.g., request/query). Network interface 480 enables
60

amount of data and a second expected amount of data to
be transferred for said ?rst call and said second call

respectively, Wherein said ?rst expected amount of data
is larger than said second expected amount of data;

and also to interface With database server 190 or database

client 110-A through 110-X. Display unit 470, input interface
490 and netWork interface 480 may be implemented in a
knoWn Way.

Secondary memory 430 may contain hard drive 435, ?ash
memory 436 and removable storage drive 437. Secondary
memory 230 may store the data (e.g., processing load, net

using multiple computing layers, said computing layers con
taining an application layer, a netWork layer, and a set of

the memory space to support buffer 350 described above.

some of the inputs (and outputs) to be provided on a netWork

system.
What is claimed is:

processor. RAM 420 may receive instructions and data from

received from processing unit 410. Display unit 470 contains
a display screen to display the images de?ned by the display
signals. Input interface 490 may correspond to a key_board

Thus, the breadth and scope of the present invention should
not be limited by any of the above described exemplary
embodiments, but should be de?ned only in accordance With
the folloWing claims and their equivalents. Also, the various
aspects, features, components and/or embodiments of the
present invention described above may be embodied singly or
in any combination in a data storage system such as a database

40

Processing unit 410 may contain multiple processors, With
each processor potentially being designed for a speci?c task.
Alternatively, processing unit 410 may contain only a single
secondary memory 430 and netWork interface 480 using
communication path 450. In addition, RAM 420 may provide

While various embodiments of the present invention have
been described above, it should be understood that they have

been presented by Way of example only, and not limitation.

memory (RAM) 420, secondary memory 430, graphics con
troller 460, display unit 470, netWork interface 480, and input
may communicate With each other over communication path
450, Which may contain several buses as is Well knoWn in the
relevant arts. The components of FIG. 4 are described beloW
in further detail.
Processing unit 410 may execute instructions stored in
RAM 420 to provide several features of the present invention.

features of the present invention as described above.
Thus, e?icient transfer of data betWeen a database server
and a database client may be supported according to an aspect

of the present invention.

tal processing system 400 corresponds to one of database
clients 110-A through 110-X and database servers 180 and
190. Digital processing system 400 may contain one or more
processors such as processing unit 410, random access

used to generally refer to removable storage unit 440 or hard
disk installed in hard drive 435. These computer program
products are means for providing softWare to digital process

65

at said set of intermediate layers, determining a ?rst TCP/
IP buffer siZe based on said ?rst expected amount of data
and determining a second TCP/IP buffer siZe based on
said second expected amount of data, Wherein said ?rst
TCP/IP buffer siZe is larger than said second TCP/IP

US 7,827,141 B2
8

7
buffer size When said ?rst expected amount of data is

tions by one or more processors contained in said ?rst data

larger than said second expected amount of data;

base system causes said ?rst database system to perform the
actions of:
in a database application comprised in an application layer
of said set of upper layers implemented in said ?rst

communicating from said set of intermediate layers to said
netWork layer said ?rst TCP/IP buffer siZe used for trans
ferring data associated With said ?rst call and said sec
ond TCP/IP buffer siZe used for transferring data asso
ciated With said second call;
at said netWork layer, providing a ?rst TCP/IP buffer of
said ?rst TCP/IP buffer siZe for transferring data of said
?rst call and providing a second TCP/IP buffer of said
second TCP/IP buffer siZe for transferring data of said
second call, Wherein said ?rst TCP/IP buffer siZe is more

database system, formulating a ?rst call and then a sec

ond call, both said ?rst call and said second call for

transferring respective data to an application layer in
said second database system;
receiving in said set of intermediate layers, said ?rst call
and then said second call;
at said set of intermediate layers, estimating a ?rst expected

than said second TCP/IP buffer siZe in response to said

amount of data and a second expected amount of data to
be transferred for said ?rst call and said second call

communicating;
storing in said ?rst TCP/IP buffer a ?rst data provided in
said ?rst call, and storing in said second TCP/IP buffer a
second data provided in said second call; and
transferring said ?rst data stored in said ?rst TCP/IP buffer
and said second data stored in said second TCP/IP buffer
to said second database system via TCP/IP.
2. The method of claim 1, Wherein said set of intermediate

respectively, Wherein said ?rst expected amount of data
is larger than said second expected amount of data;
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layers comprises a presentation layer at Which said estimat
ing, said determining and said communicating are performed,
Wherein said presentation layer converts said ?rst data and
said second data into corresponding data consistent With

larger than said second expected amount of data;
25

a format suitable for said second database system.

3. The method of claim 2, Wherein said estimating is
according to a type of said ?rst call and said second call.
4. The method of claim 3, Wherein said type said ?rst call

is of large object (LOB) type, Whereby larger buffer siZe is

30

determined for transferring the data provided in said ?rst call.
5. The method of claim 2, Wherein said ?rst call and said
second call are generated on a single connection set up

betWeen said ?rst database system and said second database

system.
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6. The method of claim 5, Wherein said presentation layer
receives said ?rst call and said second call after said single
connection is set up.

7. The method of claim 2, Wherein said netWork layer uses
system calls for storing data related to calls in TCP/IP buffers,

40

Wherein a number of said system calls are reduced due to said

estimating and said determining.
8. The method of claim 1, further comprising:
communicating said ?rst TCP/IP buffer siZe to said second
database system such that said second database system

45
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cation layer, a netWork layer, and a set of intermediate layers
Wherein execution of said one or more sequences of instruc

communicating;
storing in said ?rst TCP/IP buffer a ?rst data provided in
said ?rst call, and storing in said second TCP/IP buffer a
second data provided in said second call; and
transferring said ?rst data stored in said ?rst TCP/IP buffer
and said second data stored in said second TCP/IP buffer
to said second database system via TCP/IP.
12. The method of claim 11, Wherein said set of interme

diate layers comprises a presentation layer at Which said
estimating, said determining and said communicating are

a format suitable for said second database system.
13. The method of claim 12, Wherein said ?rst call and said
second call are generated on a single connection set up

betWeen said ?rst database system and said second database

system.
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14. The method of claim 12, Wherein said netWork layer
uses system calls for storing data related to calls in TCP/IP
buffers, Wherein a number of said system calls are reduced
due to said estimating and said determining, and Wherein said
?rst call is a Write call.
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15. The method of claim 11, further comprising:
communicating said ?rst TCP/IP buffer siZe to said second
database system such that said second database system
can adjust a siZe of a corresponding TCP/IP buffer used

While receiving said ?rst data.

computing layers, said computing layers containing an appli
betWeen said netWork layer and said application layer,

than said second TCP/IP buffer siZe in response to said

Wherein said presentation layer converts said ?rst data and
said second data into corresponding data consistent With

receiving an indication of a third TCP/IP buffer siZe used

10. The method of claim 1, Wherein said ?rst call is a Write
call.
11. A computer readable storage medium storing one or
more sequence of instructions causing a ?rst data base system
to transfer data to a second database system using multiple

communicating from said set of intermediate layers to said
netWork layer said ?rst TCP/IP buffer siZe used for trans
ferring data associated With said ?rst call and said sec
ond TCP/IP buffer siZe used for transferring data asso
ciated With said second call;
at said netWork layer, providing a ?rst TCP/IP buffer of
said ?rst TCP/IP buffer siZe for transferring data of said
?rst call and providing a second TCP/IP buffer of said
second TCP/IP buffer siZe for transferring data of said
second call, Wherein said ?rst TCP/IP buffer siZe is more

performed,

can adjust a siZe of a corresponding TCP/IP buffer used

While receiving said ?rst data.
9. The method of claim 1, further comprising:
by said second database system for sending a third data
corresponding to a third call,
Wherein said providing provides a third TCP/IP buffer of
said third TCP/IP buffer siZe in said ?rst database sys
tem;
storing said third data in said third TCP/IP buffer upon
receipt from said second database system; and
forWarding said third data stored in said third TCP/IP
buffer to said database application.

at said set of intermediate layers, determining a ?rst TCP/
IP buffer siZe based on said ?rst expected amount of data
and determining a second TCP/IP buffer siZe based on
said second expected amount of data, Wherein said ?rst
TCP/IP buffer siZe is larger than said second TCP/IP
buffer siZe When said ?rst expected amount of data is
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16. A ?rst database system for transferring data to a second

database system using multiple computing layers, said com
puting layers containing an application layer, a netWork layer,

US 7,827,141 B2
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and a set of intermediate layers betWeen said network layer

said ?rst call and providing a second TCP/IP buffer of
said second TCP/IP buffer siZe for transferring data of
said second call, Wherein said ?rst TCP/IP buffer siZe
is more than said second TCP/IP buffer siZe in
response to said communicating;
storing in said ?rst TCP/IP buffer a ?rst data provided in

and said application layer, said ?rst database system compris

ing:
a memory to store a set of instructions;
one or more processors to retrieve and execute said set of

instructions, Which cause said ?rst database system to

perform the actions of:
in a database application comprised in an application
layer of said set of upper layers implemented in said
?rst database system, formulating a ?rst call and then
a second call, both said ?rst call and said second call

10

for transferring respective data to an application layer
in said second database system;
receiving in said set of intermediate layers, said ?rst call
and then said second call;
at said set of intermediate layers, estimating a ?rst
expected amount of data and a second expected

of intermediate layers comprises a presentation layer at Which
said estimating, said determining and said communicating
are performed,

Wherein said presentation layer converts said ?rst data and
said second data into corresponding data consistent With

amount of data to be transferred for said ?rst call and

said second call respectively, Wherein said ?rst
expected amount of data is larger than said second
expected amount of data;
at said set of intermediate layers, determining a ?rst
TCP/IP buffer siZe based on said ?rst expected
amount of data and determining a second TCP/IP
buffer siZe based on said second expected amount of

a format suitable for said second database system.
20

18. The ?rst database system of claim 17, Wherein said ?rst
call and said second call are generated on a single connection
set up betWeen said ?rst database system and said second

25

data, Wherein said ?rst TCP/IP buffer siZe is larger

database system.
19. The ?rst database system of claim 17, Wherein said
netWork layer uses system calls for storing data related to
calls in TCP/IP buffers, Wherein a number of said system calls
are reduced due to said estimating and said determining, and
Wherein said ?rst call is a Write call.

than said second TCP/IP buffer siZe When said ?rst

expected amount of data is larger than said second
expected amount of data;
communicating from said set of intermediate layers to
said netWork layer said ?rst TCP/IP buffer siZe used
for transferring data associated With said ?rst call and
said second TCP/IP buffer siZe used for transferring
data associated With said second call;
at said netWork layer, providing a ?rst TCP/IP buffer of
said ?rst TCP/IP buffer siZe for transferring data of

said ?rst call, and storing in said second TCP/IP buffer
a second data provided in said second call; and
transferring said ?rst data stored in said ?rst TCP/IP
buffer and said second data stored in said second
TCP/IP buffer to said second database system via
TCP/IP.
17. The ?rst database system of claim 16, Wherein said set

20. The ?rst database system of claim 16, further compris
30

1ng:

communicating said ?rst TCP/IP buffer siZe to said second

database system such that said second database system
can adjust a siZe of a corresponding TCP/IP buffer used

While receiving said ?rst data.
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