Innovation, Sciences et
Développement économique Canada
Office de la Propriété Intellectuelle du Canada

i+l

Innovation, Science and
Economic Development Canada

Canadian Intellectual Property Office

CA 3088394 C 2023/08/01

neEn 3 088 394

12 BREVET CANADIEN
CANADIAN PATENT
13 C

(86) Date de dépo6t PCT/PCT Filing Date: 2018/03/08

(87) Date publication PCT/PCT Publication Date: 2019/09/12
(45) Date de délivrance/lssue Date: 2023/08/01

(85) Entrée phase nationale/National Entry: 2020/07/13

(86) N° demande PCT/PCT Application No.: US 2018/021617
(87) N° publication PCT/PCT Publication No.: 2019/172917

(51) CLInt./Int.Cl. HO4L 12/28(2006.01),
E21B 41/00(2006.01), HO4L 12/46 (2006.01),
HO4L 67/02(2022.01), HO4L 67/12(2022.01),
HO4L 67/133(2022.01), HO4L 69/08 (2022.01)

(72) Inventeurs/Inventors:
ASONYE, DONALD CHINWE, US;
KARADAYI, TARKAN, US;
ELLIOTT, TREY JOSEPH, US;
CHENEVERT, WILBERT J., US

(73) Propriétaire/Owner:
LANDMARK GRAPHICS CORPORATION, US

(74) Agent: PARLEE MCLAWS LLP

(54) Titre : UTILISATION DE SERVEURS EXISTANTS DANS UN ENVIRONNEMENT DE PUITS DE FORAGE EN TANT
QUE SOURCES DE DONNEES POUR SERVEURS DE DIFFUSION EN CONTINU
(54) Title: USING EXISTING SERVERS IN A WELLBORE ENVIRONMENT AS DATA SOURCES FOR STREAMING

SERVERS

Database Server
08

Client Device

102

Streaming Sarver

(57) Abrégé/Abstract:

Realfime Acquisition ;
System
1310

Server 106

A streaming server can receive a request from a client device to access data about a wellbore environment in a database server.
The database server can be communicatively coupled to a server, which can be communicatively coupled to the streaming server.
The streaming server can communicate data in a standardized format with the server using a request and response protocol. The
streaming server can communicate the wellbore environment data from the database server in a streaming format with the client

device.

C ana dg http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - http:/cipo.ge.ca

OPIC - CIPO 191

OPIC




wO 2019/172917 A1 |0 000 00000 O 0

CA 03088394 2020-07-13

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
12 September 2019 (12.09.2019)

(10) International Publication Number

WO 2019/172917 A1l

WIPO I PCT

(51) International Patent Classification:
Ho04L 29/06 (2006.01) E21B 41/00 (2006.01)
HO4L 12/46 (2006.01)

(21) International Application Number:
PCT/US2018/021617

(22) International Filing Date:
08 March 2018 (08.03.2018)

(25) Filing Language: English

(26) Publication Language: English

(71) Applicant: LANDMARK GRAPHICS CORPO-
RATION [US/US]; 3000 N. Sam Houston Parkway E.,
Houston, Texas 77032 (US).

(72) Inventors: ASONYE, Donald Chinwe; 2901 Bammel
Lane #4, Houston, Texas 77098 (US). KARADAYI,
Tarkan; 18807 Flaghorne Court, Tomball, Texas 77377
(US). ELLIOTT, Trey Joseph; 1141 W 23rd #A, Hous-
ton, Texas 77008 (US). CHENEVERT, Wilbert J.; 26814
Pepper Creek Lane, Cypress, Texas 77433 (US).

(74) Agent: GARDNER, Jason, D.; Kilpatrick Townsend &
Stockton LLP, Suite 1400, 4208 Six Forks Road, Raleigh,
North Carolina 27609 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: USING EXISTING SERVERS IN A WELLBORE ENVIRONMENT AS DATA SOURCES FOR STREAMING

SERVERS

108

Client Device

Database Server

I

RealTima Acquisition

102

104

£
i 3
¥

Streaming Server

System
110
LAN
114
Server 106
A

4

FIG. 1

(57) Abstract: A streaming server can receive a request from a client device to access data about a wellbore environment in a database
server. The database server can be communicatively coupled to a server, which can be communicatively coupled to the streaming
server. The streaming server can communicate data in a standardized format with the server using a request and response protocol. The
streaming server can communicate the wellbore environment data from the database server in a streaming format with the client device.

[Continued on next page]



CA 03088394 2020-07-13

WO 2019/177291°7 A [IN 000|000 00O O O

TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



CA 03088394 2020-07-13

WO 2019/172917 PCT/US2018/021617

USING EXISTING SERVERS IN A WELLBORE ENVIRONMENT AS DATA
SOURCES FOR STREAMING SERVERS

Technical Field

[0001] The present disclosure relates generally to systems and methods for
use in a wellbore environment. More specifically, but not by way of limitation, this
disclosure relates to using existing servers as data sources for streaming servers to

provide access to data about a wellbore environment.

Background
[0002] Data from a wellbore environment can be used to monitor the

environment, make decisions with respect to the environment, and plan for further
wellbores, among other purposes. A data source, such as a data server, at a
wellbore environment can store data obtained from various sensors and the data can
be accessible by other devices. Data can be accessed remotely through a request
and response protocol by which the client outputs a request for certain types of data
and the data source responds to the request with the data. The device is often
located great distances from the data source and the data exchange is often over a

Wide Area Network (WAN) for which there may be delays in accessing the data.

Brief Description of the Drawings

[0003] FIG. 1 is a schematic of an example of a network environment used to
provide access to data about a wellbore environment according to one aspect of the
disclosure.

[0004] FIG. 2 is a block diagram of an example of a streaming server usable
for executing program code for using existing servers as data sources according to
one aspect of the disclosure.

[0005] FIG. 3 is a state diagram of a streaming server state machine
according to one aspect of the disclosure.

[0006] FIG. 4 is a flowchart of a process for using existing servers as data

sources for streaming servers according to one aspect of the disclosure.
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[0007] FIG. 5 is a flowchart of a process for initiating a data-streaming
configuration between a streaming server and an existing server according to one
aspect of the disclosure.

[0008] FIG. 6 is a flowchart of a data polling process between a streaming

server and an existing server according to one aspect of the disclosure.

Detailed Description

[0009] Certain aspects and features of the present disclosure relate to using
an existing server as a data source for a streaming server to provide access to data
about a wellbore environment. A client device can send a request across a Wide
Area Network (WAN) in a streaming data format to a streaming server for accessing
wellbore environment data in a database server. The streaming server, using a
request and response protocol, can communicate data in a standardized format over
a Local Area Network (LAN) with an existing server, which can use a different
request and response protocol. The existing server can request and retrieve data
relating to a wellbore environment from a database server. The streaming server
can communicate the wellbore environment data, relayed by the existing server, in
a streaming format with the client device. Transceiving data via the request and
response protocols of an existing server over a WAN can be time consuming,
increasing the time for a client device to receive requested data. Comparatively,
streaming data over the WAN via a streaming server while executing the slower
existing server request and response protocols across a LAN can reduce overall
latency within the communication pathway. Additionally, implementing a streaming
server can provide an efficiency gain on the aggregate amount of data traversing the
network: a request and response protocol typically requires state information to be
sent on each request so that the server can return the proper data, requiring more
bandwidth.

[0010] In certain examples, the streaming server can be an adaptor between
client devices and existing servers that do not employ the latest industry standard
protocols. The streaming server can bridge communication between two different
protocols to allow client devices to obtain data from existing servers. The
intermediary streaming server can enable continued use of existing servers without

having to develop an entirely new server or refactor an existing server to
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communicate via the latest protocols. Without the streaming server exchanging
information across various protocols, clients may consume considerable resources
to restructure and rebuild data flows through existing servers to communicate with
servers employing the latest protocol. Employing streaming servers using existing
servers as data sources can allow data to be automatically forwarded to client
devices, as opposed to a client device requesting and receiving data directly from
existing servers, which can be a slower process.

[0011] In certain examples, the streaming server and the existing server can
be communicatively coupled through a LAN, and the streaming server and the client
device can be communicatively coupled through a WAN. Communicatively coupling
a streaming server to an existing server through a LAN, as compared to a WAN, can
reduce time to transfer data to a client device. The request and response protocol
of the existing server, which operates less efficiently than a streaming protocol, is
performed locally across a LAN and the streaming protocol is performed across a
WAN. Client devices are typically connected to data sources via a WAN, which is
generally slower than a LAN, out of necessity (e.g., remote or off-site location). It
can be desirable in the context of overall system performance to implement more
time consuming request and response protocols across a LAN, while faster
streaming server protocols can be implemented across the slower, necessary VWAN.
In some examples, the client device may be located within the same LAN as the
streaming server and existing server. In other examples, the request and response
protocols may be performed across a WAN, losing the reduced latency benefit of the
previous examples but retaining the ability to bridge communication protocols
between the client device and the existing server. For example, the client device is
communicatively coupled to the streaming server via a WAN or LAN and the
streaming server is communicatively coupled to the existing server via a WAN.
[0012] In some examples, versions of Well Information Transfer Standard
Markup Language (WITSML) can be employed. WITSML is a data exchange
standard for specifying and exchanging data for wells and well-related operations
and objects, such as drilling, logging and mud logging. WITSML can provide right-
time, seamless flow of well data between operators and service companies to hasten
and enhance decision making. WITSML 2.0 was developed to improve data

communications within the petroleum industry. The underlying protocol of WITSML
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2.0 is Energistics Transfer Protocol (ETP), which can operate at faster data
exchange speeds than prior versions of WITSML. ETP defines a streaming
mechanism so that data receivers do not have to poll for data and can receive new
data as soon as they are available from a data provider.

[0013] An example of a streaming server can be a server employing WITSML
2.0 using ETP. The streaming server can allow for data streaming such that data is
communicated to a client device in response to the data being available, without
requiring the client device to specifically requesting the data (i.e., data is
automatically forward to the client device by the streaming server when the data is
available from a data source).

[0014] An example of an existing server can be a WITSML 1.x server, where
“1.xX” represents any version of WITSML 1.0 prior to WITSML 2.0 (e.g., WITSML 1.0,
WITSML 1.3.1, WITSML 1.4.1.1, etc.). A client device or streaming server can
initiate a request for data via a request and response protocol to obtain information
from an existing server.

[0015] In some examples, the request and response protocol used by the
streaming server to communicate with an existing server can include Simple Object
Access Protocols (SOAP). SOAP is a protocol specification for exchanging
structured information in the implementation of web services in computer networks.
SOAP employs an XML Information Set message format, and relies on application
layer protocols, such as Hypertext Transfer Protocol (HTTP) or Simple Mail Transfer
Protocol (SMTP), for message negotiation and transmission. SOAP can allow
processes running on disparate operating systems (such as Windows and Linux) to
communicate using Extensible Markup Language (XML), and can allow clients to
invoke web services and receive responses independent of language and platforms.
In some examples, the request and response protocol used by the existing server
can be based on Remote Procedure Protocol (RPC), which is distinct from SOAP.
An RPC can execute a procedure in a different address space, commonly on another
computer on a shared network, which is coded as if it were a local procedure call.
[0016] In some examples, the streaming server can generate a polling task
corresponding to a specific channel of the existing server. The polling task of the
streaming server can transmit instructions to the existing server. The polling task

can include instructions to direct the existing server to relay data within a database
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server to the streaming server. In response to receiving the polling task instructions
via consecutive data request from the streaming server, the existing server can relay
data within the database server to the streaming server as it becomes available. In
response to receiving data within the database server from the existing server, the
streaming server can determine if any data is new or changed.

[0017] In some examples, the streaming server can convert data received
from a client device into a standardized data format. An example of a standardized
data format is a WITSML 1.x format. The streaming server can convert data received
from an existing server into a streaming data format. The streaming data format can
be a WITSML 1.x format using ETP. Conversions between a streaming data format
and a standardized data format can allow the streaming server to communicate data
in an understandable format from the client device to the existing server and from
the existing server to the client device.

[0018] These illustrative examples are given to introduce the reader to the
general subject matter discussed here and are not intended to limit the scope of the
disclosed concepts. The following sections describe various additional features and
examples with reference to the drawings in which like numerals indicate like
elements, and directional descriptions are used to describe the illustrative aspects
but, like the illustrative aspects, should not be used to limit the present disclosure.
[0019] FIG. 1 depicts a schematic of a network environment used to provide
access to data about a wellbore environment according to one example. A client
device 102 can be communicatively coupled via a WAN 116 to a streaming server
104, which can be communicatively coupled to the server 106 through a LAN 114.
A server 106 can be an “existing server” as described in any of the aforementioned
examples. The client device 102, the streaming server 104, and the server 106 can
be communicatively coupled in a network configuration as described in any of the
aforementioned examples.

[0020] The server 106 can be communicatively coupled to a database server
108, which can be communicatively coupled to a realtime acquisition system 110. In
some examples, the server 106 can be located near the database server 108,
connected to the database server via the LAN 114. In other examples, the server
106 can be located remotely from the database server 108 and connected via a

WAN. The realtime acquisition system 110 can be communicatively coupled to a

5



CA 03088394 2020-07-13

WO 2019/172917 PCT/US2018/021617

well system 112. The realtime acquisition system 110 can be located near or within
the well system 112 environment, or located remotely and communicatively coupled
to devices within the well system 112 via a network. Data relating to the well system
112 can be received by the realtime acquisition system 110 from the well system
112. The database server 108 can receive data pertaining to the well system 112
from the realtime acquisition system 110. The database server 108 can store new
or update existing data in response to receiving data from the realtime acquisition
system 110. In some examples, the database server 108 can be located near the
realtime acquisition system 110, connected to the realtime acquisition system 110
via the LAN 114. In other examples, the database server 108 can be located
remotely from the realtime acquisition system 110 and connected via a WAN.
[0021] The client device 102 can issue a request and receive responses from
the streaming server 104 in a streaming data format. The streaming server 104 can
interpret the request from the client device 102, convert the request and associated
data into a standardized data format, and forward the request to the server 106. The
server 106 can receive the request in a standardized data format from the streaming
server 104. The request can direct the server 106 to request data from the database
server 108. The database server 108 can transmit any data to the server 106 in
response to the request received from the server 106. In response to receiving the
requested data from the database server 108, the server 106 can format the data
into a standardized data format and transmit the data to the streaming server 104,
In response to receiving the data in a standardized data format from the server 106,
the streaming server 104 can convert the data into a streaming data format and
transmit the data to the client device 102. Through the previously described
connections, the client device 102, making initial requests in a format not
interpretable by a standardized data format server (e.g., server 106), can request
and indirectly receive data from a database server 108 via streaming server 104 and
server 106. The streaming server 104 can act as an intermediary between the client
device 102 and the server 106, communicating to the client device 102 and the
server 106 via separate communications protocols and converting data and requests
into the proper data formats.

[0022] FIG. 2 is a block diagram of an example of a streaming server 104

usable for executing program code for using existing servers as data sources
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according to one example. The streaming server 104 can include a processor 202,
a bus 204, a communications port 206, and a memory 208. In some examples, the
components shown in FIG. 2 (e.g., the processor 202, the bus 204, the
communications port 206, and the memory 208) can be integrated into a single
structure. For example, the components can be within a single housing. In other
examples, the components shown in FIG. 2 can be distributed (e.g., in separate
housings) and in electrical communication with each other.

[0023] The processor 202 can execute one or more operations for
implementing some examples. The processor 202 can execute instructions stored
in the memory 208 to perform the operations. The processor 202 can include one
processing device or multiple processing devices. Non-limiting examples of the
processor 202 include a Field-Programmable Gate Array (“FPGA”), an application-
specific integrated circuit (“ASIC”), a microprocessor, etc.

[0024] The processor 202 can be communicatively coupled to the memory
208 via the bus 204. The non-volatile memory 208 may include any type of memory
device that retains stored information when powered off. Non-limiting examples of
the memory 208 include electrically erasable and programmable read-only memory
(‘EEPROM”), flash memory, or any other type of non-volatile memory. In some
examples, at least some of the memory 208 can include a medium from which the
processor 202 can read instructions. A computer-readable medium can include
electronic, optical, magnetic, or other storage devices capable of providing the
processor 202 with computer-readable instructions or other program code. Non-
limiting examples of a computer-readable medium include (but are not limited to)
magnetic disk(s), memory chip(s), ROM, random-access memory (“RAM”), an ASIC,
a configured processor, optical storage, or any other medium from which a computer
processor can read instructions. The instructions can include processor-specific
instructions generated by a compiler or an interpreter from code written in any
suitable computer-programming language, including, for example, C, C++, C#, etc.

[0025] The memory 208 can include program code for a session handler
module 210, a channel-streaming module 212, a server message module 214, and
a conversion module 216. The session handler module 210, in response to receiving
a communication request via the communications port 206, can set up and configure

communication channels in preparation for communicating data by implementing
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any necessary handshaking protocols. The session handler module 210 can initiate
communications channels between the streaming server 104 and the client device
102 and the streaming server 104 and the server 106. The channel-streaming
module 212 can configure communications channels for streaming data between the
streaming server 104 and the server 106 by transmitting start poll and stop poll
requests to the server 106 via the communications port 206. The server message
module 214 can handle request and response protocols used by the streaming
server 104 to communicate with the server 106. The request and response protocol
used by the streaming server 104 to communicate with the server 106 may include
SOAP requests and responses. The server message module 214 can send a
request to and receive a response from the server 106 via the communications port
206. The conversion module 216 can convert requests in a streaming data format,
received from the client device 102, into requests in a standardized data format. The
conversion module 216 can convert responses and data in a standardized data
format, received from the server 106 in response to the request by the client device
102, into a streaming data format.

[0026] FIG. 3 is a state diagram of a streaming server state machine 302
according to one example. At block 304, the streaming server 104 is actively
listening for devices within a network, which can be performed on a well-known URL.
At block 306, a client (e.g., client device 102) capable of communicating via
streaming messages in a streaming data format connects to the streaming server
104 and issues an open session message, which may be an Open Session ETP
message. The communications channel between the client and the streaming server
104 is set up and configured by the session handler module 210, which can
implement ETP Protocol O in block 310 to handle initial handshaking procedures.
Once connected, shown in block 308, the client can issue messages within a given
session.

[0027] Multiple protocols are defined within the streaming server state
machine 302: Protocol O in block 310, channel streaming protocol in block 312,
standard server protocol in block 314, and any other protocol delineated as protocol
n in block 316. Messages in a streaming data format received by the streaming
server 104 are relayed to the channel-streaming module 212 for processing by the

channel streaming protocol in block 312. Messages in a standardized data format
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received by the streaming server 104 are relayed to the server message module 214
for processing by the standard server protocol in block 314.

[0028] FIG. 4 is a flowchart describing a process for using existing servers as
data sources for streaming servers according to one example.

[0029] In block 402, the streaming server 104 receives a streaming server
message requesting data from an existing server. After establishing a
communications pathway via the session handler module 210, a client (e.g., client
device 102) can send a request message to the streaming server 104 in a streaming
data format, which may be a WITSML 2.0 format. The streaming server 104 can
receive the request message via communications port 206. The request message
can include instructions to direct the streaming server 104 to establish a streaming
communications channel with the client device 102 and to generate a polling task for
continuously requesting data from an existing server (e.g., server 106) without
further request by the client device 102.

[0030] In block 404, the streaming server 104 converts the streaming server
message received into a standardized data format. The conversion module 216 of
the streaming server 104 can convert the request message received in block 402
from a streaming data format into a standardized data format, which may be a
WITSML 1.x format. Converting the request message from a streaming data format
into a standardized data format can allow the request message data to be
transformed into a format understood by the server 106, which uses different
protocols than the client device 102.

[0031] In block 406, the streaming server 104 transmits the converted request
message to the server 106. The communications port 206 of the streaming server
104 can transmit the request message in a standardized data format to the server
106. The converted request message can instruct the server 106 to receive the
requested data from the database server 108, which can then be transmitted to the
streaming server 104. The converted request message may be transmitted by the
streaming server 104 using a SOAP request generated by the server message
module 214, and then received by the server 106 that can implement WITSML 1.x
protocol based on a RPC. The converted request message can include instructions

for polling the server 106 generated by channel streaming module 212.
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[0032] Still referring to block 406, a channel of the server message module
214 can be locked, such that the streaming server 104 will take no further action with
respect to the server 106 that received the converted request message, until an
appropriate response is received from the server 106. Once an appropriate
response is received from the server 106, the server message module 214 can
unlock that specific channel to allow for further action by the streaming server 104,
The streaming server 104 can still establish and operate additional independent
communication channels controlled by the server message module 214 — the server
message module 214 can establish and lock/unlock separate channels for
communicating with multiple existing servers independent of the status of other
channels.

[0033] In block 408, the streaming server 104 receives a response message
from the server 106 containing the requested data in a standardized data format. In
response to the request message in a standardized data format transmitted by the
streaming server 106, the server 106 can communicate with the database server
108 to receive the requested data from the database server 108, convert the
received data into a standardized data format if necessary, and transmit the
requested data to the streaming server 104. This process can occur indefinitely until
otherwise instructed, as further described in FIG. 6, allowing the server 106 to
continuously transmit data to the streaming server 104. The streaming server 104
may receive the requested data using a SOAP response interpretable by the server
message module 214. Further, in block 408, the streaming server 104 can determine
if any of the data received from the server 106 is new or changed from previous
versions of the data.

[0034] In block 410, the streaming server 104 converts the response message
received from the server 106 into a streaming data format. The conversion module
216 of the streaming server 104 can convert the response message received at block
408 from a standardized data format into a streaming data format, which may be a
WITSML 2.0 format. Converting the request message from a streaming data format
into a standardized data format can allow the response message data to be
transformed into a format understood by the client device 102, which uses different

protocols than the server 106.

10



CA 03088394 2020-07-13

WO 2019/172917 PCT/US2018/021617

[0035] In block 412, the streaming server 104 transmits the response
message in a streaming data format to the client device 102. The response message
transmitted by the streaming server 104 in a streaming data format can include any
data originating from the database server 108 that the client device 102 requested
in block 402.

[0036] FIG. 5is a flowchart describing a process for initiating a data-streaming
configuration between a streaming server and an existing server according to one
example.

[0037] In block 502, the streaming server 104 receives a streaming server
message requesting data from the server 106 via a specific channel. The client
device 102 may request streaming of any channel that the streaming server 104
communicates as available for streaming.

[0038] In block 504, the streaming server 104 maps the requested channel to
a corresponding object and channel within the server 106. In response to receiving
the streaming server message in block 502, the channel-streaming module 212 of
the streaming server 104 can determine an appropriate object and channel of the
server 106 corresponding to the data in the request message received from the client
device 102. The streaming server 104 can map a channel dedicated to the client
device 102 with the determined object and channel of the server 106. Mapping the
client device 102 channel with the server 106 channel can allow the streaming server
104 to establish a streamlined communications pathway prior to transceiving
requested data from the server 106 to the client device 102. The channel of the
server 106 can be mapped to specific data or data channels within the database
server 108 at the instruction of the streaming server 104, or by default prior to any
communications with the streaming server 104.

[0039] In block 506, the streaming server 104 generates a task to poll the
server 106 for changes within the requested channel. The channel-streaming
module 212 can generate a task to poll the requested channel of the server 106,
which can be mapped to specific data within the database server 108. The polling
task instructions can be included in the request message in a standardized data
format as described in block 406 of FIG. 4. The polling task can be generated in
response to receiving a “channelstreamingstart’” message. Once generated, the

polling task can be initiated allowing the streaming server 104 to continuously
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request real-time data from the server 106 via consecutive request messages until
the streaming server 104 receives a cease polling instruction.

[0040] In block 508, the streaming server 104 receives a streaming server
message from the client device 102 requesting the streaming server 104 to stop
polling the server 106. Upon receiving a cease polling instruction from the client
device 102, the streaming server can stop generating request messages for real-
time data across a channel corresponding to a specific server 106 and database
server 108. The cease polling instructions may be a “channelstreamingstop”
message. A client device 102 can reinitiate the polling process by transmitting a new
streaming server request message to the streaming server 104 as described in block
402.

[0041] FIG. 6 is a flowchart describing a data polling process between a
streaming server and an existing server according to one example. The following
description of blocks 602, 604, 606, 608, and 610 provides further detail to the
example described in block 506 of FIG. 5 for generating a polling task to poll changes
within a requested channel.

[0042] In block 602, the streaming server 104 generates a server request for
new or changed data from the server 106. As part of generating a polling task in
block 506 at the request of the client device 102, the streaming server 104 can
generate a server request to transmit to the server 106. The server request (as
described in block 406 of FIG. 4) can be in a standardized data format, which may
be a WITSML 1.x format. The server request to the server 106 can include
instructions allowing the server 106 to monitor data in a given channel of the
database server 108, and forward the data to the streaming server 104.

[0043] In block 604, the streaming server 104 transmits the server request to
the server 106. The server request may be transmitted by the streaming server 104
using a SOAP request, and then received by the server 106, which may employ
WITSML 1.x based on a RPC.

[0044] In block 606, the streaming server 104 receives a server response from
the server 106. The polling task as depicted in FIG. 6 can halt polling processes
until the server 106 returns a response to the server request transmitted in block

604. The streaming server 104 can determine if any of the data received in the
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server response from the server 106 is new or changed as compared to prior
versions of the data.

[0045] In block 608, the streaming server 104 transmits new or changed data
in the server response to the client device 102. The new or changed data can be
converted into a streaming data format for transmission to the client device 102. If
the streaming server 104 determines that the server response contains no new or
changed data, the streaming server 104 may not send any information to the client
device 102, and can proceed to block 610.

[0046] In block 610, the polling task waits for a predetermined poll interval
time. The poll interval time can be any predetermined time set by a user. The poll
interval time can also be any time capable of both minimizing bandwidth usage
caused by repetitive server request and response messages and minimizing the time
for the client device 102 to receive new or changed data upon the initial storage of
the data in the database server 108. After waiting the duration of the poll interval
time, the streaming server 104 polling task can begin a new cycle of requesting data
from the server 106 by reinitiating the process described in blocks 602, 604, 606,
608, and 610, beginning in block 602.

[0047] In block 612, the streaming server 104 terminates polling after
receiving a streaming server message from the client device 102 requesting the
streaming server 104 to stop polling the server 106. Unless otherwise instructed via
a cease polling request message from the client device 102, the streaming server
104 can indefinitely perform the looped polling operations as depicted in FIG. 6 and
described in blocks 602, 604, 606, 608, and 610.

[0048] In some aspects, systems, devices, and methods for using existing
servers as data sources for streaming servers according to one or more of the
following examples:

[0049] Example 1 is a system comprising: a server communicatively
couplable to a database server and comprising code stored in a non-transitory
computer-readable medium and executable by a processor to communicate data
about a wellbore environment with the database server and a streaming server using
a request and response protocol; and the streaming server comprising: a network
communications port; a processor; and a non-transitory computer-readable medium

including code that is executable by the processor to cause the streaming server to
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provide a client device with access to data in the database server as streaming data
by: communicating, via the network communications port, data in a standardized
data format with the server; and communicating, via the network communications
port, data in a streaming data format with a client device.

[0050] Example 2 is the system of example 1, wherein the streaming server
is an Energistics Transfer Protocol (ETP) server, wherein the server is a Well
Information Transfer Standard Markup Language (WITSML) server.

[0051] Example 3 is the system of example 2, wherein the standardized data
format is a WITSML version 1 format and the streaming data format is an ETP format
such that data is able to be communicated to the client device in response to the
data being available without requiring data polling by the client device.

[0052] Example 4 is the system of example 1, wherein the streaming server
and the server are communicatively couplable through a Local Area Network, and
the streaming server and the client device are communicatively couplable through a
Wide Area Network.

[0053] Example 5 is the system of example 1, the non-transitory computer-
readable medium further including code that is executable by the processor to cause
the streaming server to receive data from the server by: generating a polling task
corresponding to a channel of the server, the polling task including polling task
instructions to direct the server to relay new or changing data within the database
server to the streaming server; transmitting, via the network communications port,
the polling task instructions to the server, and receiving, via the network
communications port, new or changed data of the channel from the server in
response to the polling task instructions.

[0054] Example 6 is the system of example 1, the non-transitory computer-
readable medium further including code that is executable by the processor to cause
the streaming server to provide a client device with access to data in the database
server as streaming data by: converting data received from the client device into the
standardized data format; and converting data received from the server into the
streaming data format.

[0055] Example 7 is the system of example 1, wherein the request and

response protocol usable by the streaming server to communicate data with the
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server includes Simple Object Access Protocols, and the request and response
protocol of the server includes Remote Procedure Calls.

[0056] Example 8 is a streaming server comprising. a network
communications port communicatively couplable to a server that is communicatively
couplable to a database server, a processor, and a non-transitory computer-
readable medium including code that is executable by the processor to cause the
streaming server to provide a client device with access to data about a wellbore
environment in the database server as streaming data by: communicating, via the
network communications port, data in a standardized data format with the server
using a request and response protocol; and communicating, via the network
communications port, data in a streaming data format with a client device.

[0057] Example 9 is the streaming server of example 8, wherein the streaming
server is an Energistics Transfer Protocol (ETP) server, wherein the server is a Well
Information Transfer Standard Markup Language (WITSML) server.

[0058] Example 10 is the streaming server of example 9, wherein the
standardized data format is a WITSML version 1 format and the streaming data
format is an ETP format such that data is able to be communicated to the client
device in response to the data being available without requiring data polling by the
client device.

[0059] Example 11 is the streaming server of example 8, wherein the
streaming server and the server are communicatively couplable through a Local
Area Network, and the streaming server and the client device are communicatively
couplable through a Wide Area Network.

[0060] Example 12 is the streaming server of example 8, the non-transitory
computer-readable medium further including code that is executable by the
processor to cause the streaming server to receive data from the server by:
generating a polling task corresponding to a channel of the server, the polling task
including polling task instructions to direct the server to relay new or changing data
within the database server to the streaming server; transmitting, via the network
communications port, the polling task instructions to the server; and receiving, via
the network communications port, new or changed data of the channel from the

server in response to the polling task instructions.
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[0061] Example 13 is the streaming server of example 8, the non-transitory
computer-readable medium further including code that is executable by the
processor to cause the streaming server to provide a client device with access to
data in the database server as streaming data by: converting data received from the
client device into the standardized data format; and converting data received from
the server into the streaming data format.

[0062] Example 14 is the streaming server of example 8, wherein the request
and response protocol usable by the streaming server to communicate data with the
server includes Simple Object Access Protocols, and the request and response
protocol of the server includes Remote Procedure Calls.

[0063] Example 15 is a method comprising: receiving, by a streaming server,
a request from a client device to access data about a wellbore environment in a
database server that is communicatively coupled to a server that is communicatively
coupled to the streaming server; communicating, via the streaming server, data in a
standardized data format with the server using a request and response protocol; and
communicating, via the streaming server and in a streaming data format, data from
the database server with a client device.

[0064] Example 16 is the method of example 15, wherein the streaming server
is an Energistics Transfer Protocol (ETP) server, wherein the server is a Well
Information Transfer Standard Markup Language (WITSML) server.

[0065] Example 17 is the method of example 16, wherein the standardized
data format is a WITSML version 1 format and the streaming data format is an ETP
format such that data is communicated to the client device in response to the data
being available without requiring data polling by the client device.

[0066] Example 18 is the method of example 15, wherein the streaming server
and the server are communicatively coupled through a Local Area Network, and the
streaming server and the client device are communicatively coupled through a Wide
Area Network.

[0067] Example 19 is the method of example 15, further comprising:
converting data received from the client device into the standardized data format;
generating, via the streaming server, a polling task corresponding to a channel of
the server in response to receiving data from the client device, the polling task

including polling task instructions to direct the server to relay new or changing data
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within the database server to the streaming server; transmitting, via the network
communications port, the polling task instructions to the server in the standardized
data format; receiving, via the network communications port, new or changed data
of the channel from the server in response to the polling task instructions; and
converting data received from the server into the streaming data format.

[0068] Example 20 is the method of example 15, wherein the request and
response protocol usable by the streaming server to communicate data with the
server includes Simple Object Access Protocols, and the request and response
protocol of the server includes Remote Procedure Calls.

[0069] Example 21 is a streaming server comprising: a network
communications port communicatively couplable to a server that is communicatively
couplable to a database server, a processor, and a non-transitory computer-
readable medium including code that is executable by the processor to cause the
streaming server to provide a client device with access to data about a wellbore
environment in the database server as streaming data by: communicating, via the
network communications port, data in a standardized data format with the server
using a request and response protocol; and communicating, via the network
communications port, data in a streaming data format with a client device.

[0070] Example 22 is the streaming server of example 21, wherein the
streaming server is an Energistics Transfer Protocol (ETP) server, wherein the
server is a Well Information Transfer Standard Markup Language (WITSML) server.
[0071] Example 23 is the streaming server of any of example(s) 21 to 22,
wherein the standardized data format is a WITSML version 1 format and the
streaming data format is an ETP format such that data is able to be communicated
to the client device in response to the data being available without requiring data
polling by the client device.

[0072] Example 24 is the streaming server of any of example(s) 21 to 23,
wherein the streaming server and the server are communicatively couplable through
a Local Area Network, and the streaming server and the client device are
communicatively couplable through a Wide Area Network.

[0073] Example 25 is the streaming server of any of example(s) 21 to 24, the
non-transitory computer-readable medium further including code that is executable

by the processor to cause the streaming server to receive data from the server by:
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generating a polling task corresponding to a channel of the server, the polling task
including polling task instructions to direct the server to relay new or changing data
within the database server to the streaming server; transmitting, via the network
communications port, the polling task instructions to the server; and receiving, via
the network communications port, new or changed data of the channel from the
server in response to the polling task instructions.

[0074] Example 26 is the streaming server of any of example(s) 21 to 25, the
non-transitory computer-readable medium further including code that is executable
by the processor to cause the streaming server to provide a client device with access
to data in the database server as streaming data by: converting data received from
the client device into the standardized data format;, and converting data received
from the server into the streaming data format.

[0075] Example 27 is the streaming server of any of example(s) 21 to 26,
wherein the request and response protocol usable by the streaming server to
communicate data with the server includes Simple Object Access Protocols, and the
request and response protocol of the server includes Remote Procedure Calls.
[0076] Example 28 is the streaming server of any of example(s) 21 to 27,
wherein the streaming server is in a system that comprises: the server
communicatively couplable to the database server and comprising code stored in a
non-transitory computer-readable medium and executable by a processor to
communicate data about the wellbore environment with the database server and the
streaming server using a request and response protocol.

[0077] Example 29 is a method comprising: receiving, by a streaming server,
a request from a client device to access data about a wellbore environment in a
database server that is communicatively coupled to a server that is communicatively
coupled to the streaming server; communicating, via the streaming server, data in a
standardized data format with the server using a request and response protocol; and
communicating, via the streaming server and in a streaming data format, data from
the database server with a client device.

[0078] Example 30 is the method of example 29, wherein the streaming server
is an Energistics Transfer Protocol (ETP) server, wherein the server is a Well

Information Transfer Standard Markup Language (WITSML) server.
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[0079] Example 31 is the method of any of example(s) 29 to 30, wherein the
standardized data format is a WITSML version 1 format and the streaming data
format is an ETP format such that data is communicated to the client device in
response to the data being available without requiring data polling by the client
device.

[0080] Example 32 is the method of any of example(s) 29 to 31, wherein the
streaming server and the server are communicatively coupled through a Local Area
Network, and the streaming server and the client device are communicatively
coupled through a Wide Area Network.

[0081] Example 33 is the method of any of example(s) 29 to 32, further
comprising: generating, via the streaming server, a polling task corresponding to a
channel of the server, the polling task including polling task instructions to direct the
server to relay new or changing data within the database server to the streaming
server; transmitting, via the network communications port, the polling task
instructions to the server; and receiving, via the network communications port, new
or changed data of the channel from the server in response to the polling task
instructions.

[0082] Example 34 is the method of any of example(s) 29 to 33, further
comprising: converting data received from the client device into the standardized
data format; and converting data received from the server into the streaming data
format.

[0083] Example 35 is the method of any of example(s) 29 to 34, wherein the
request and response protocol usable by the streaming server to communicate data
with the server includes Simple Object Access Protocols, and the request and
response protocol of the server includes Remote Procedure Calls.

[0084] The foregoing description of certain examples, including illustrated
examples, has been presented only for the purpose of illustration and description
and is not intended to be exhaustive or to limit the disclosure to the precise forms
disclosed. Numerous modifications, adaptations, and uses thereof will be apparent

to those skilled in the art without departing from the scope of the disclosure.
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Claims

What is claimed is:
1. A system comprising:

a first server communicatively couplable to a database server and
comprising code stored in a non-transitory computer-readable medium and
executable by a processor to communicate data about a wellbore environment with
the database server and a streaming server that is an Energistics Transfer Protocol
(ETP) server using a request and response protocol; and

the streaming server comprising:

a network communications port;
a processor; and
a non-transitory computer-readable medium including code that is
executable by the processor to cause the streaming server to provide a
client device with access to data in the database server as streaming data
by:

communicating, via the network communications port, data in
a standardized data format with the first server; and

communicating, via the network communications port, data in
a streaming data format with a client device, the streaming data
format being an ETP format such that data is able to be
communicated to the client device in response to the data being
available without requiring data polling by the client device.

2. The system of claim 1, wherein the first server is a Well Information Transfer
Standard Markup Language (WITSML) server.

3. The system of claim 2, wherein the standardized data format is a WITSML
version 1 format.

4. The system of claim 1, wherein the streaming server and the first server are
communicatively couplable through a Local Area Network, and the streaming
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server and the client device are communicatively couplable through a Wide Area
Network.

5. The system of claim 1, the non-transitory computer-readable medium further
including code that is executable by the processor to cause the streaming server to
receive data from the first server by:

generating a polling task corresponding to a channel of the first server, the
polling task including polling task instructions to direct the first server to relay new
or changing data within the database server to the streaming server;

transmitting, via the network communications port, the polling task
instructions to the first server; and

receiving, via the network communications port, new or changed data of the
channel from the first server in response to the polling task instructions.

6. The system of claim 1, the non-transitory computer-readable medium further
including code that is executable by the processor to cause the streaming server to
provide a client device with access to data in the database server as streaming
data by:

converting data received from the client device into the standardized data
format; and

converting data received from the first server into the streaming data format.

7. The system of claim 1, wherein the request and response protocol usable by
the streaming server to communicate data with the first server includes Simple
Object Access Protocols, and the request and response protocol of the first server
includes Remote Procedure Calls.

8. A streaming server comprising:

a network communications port communicatively couplable to a first server
that is communicatively couplable to a database server;

a processor; and

a non-transitory computer-readable medium including code that is
executable by the processor to cause the streaming server that is an Energistics
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Transfer Protocol (ETP) server to provide a client device with access to data about
a wellbore environment in the database server as streaming data by:
communicating, via the network communications port, data in a
standardized data format with the first server using a request and response
protocol; and
communicating, via the network communications port, data in a
streaming data format with the client device, the streaming data format
being an ETP format such that data is able to be communicated to the client
device in response to the data being available without requiring data polling

by the client device.

9. The streaming server of claim 8, wherein the first server is a Well
Information Transfer Standard Markup Language (WITSML) server.

10. The streaming server of claim 9, wherein the standardized data format is a
WITSML version 1 format.

11.  The streaming server of claim 8, wherein the streaming server and the first
server are communicatively couplable through a Local Area Network, and the
streaming server and the client device are communicatively couplable through a
Wide Area Network.

12. The streaming server of claim 8, the non-transitory computer-readable
medium further including code that is executable by the processor to cause the
streaming server to receive data from the first server by:

generating a polling task corresponding to a channel of the first server, the
polling task including polling task instructions to direct the first server to relay new
or changing data within the database server to the streaming server;

transmitting, via the network communications port, the polling task
instructions to the first server; and

receiving, via the network communications port, new or changed data of the
channel from the first server in response to the polling task instructions.
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13. The streaming server of claim 8, the non-transitory computer-readable
medium further including code that is executable by the processor to cause the
streaming server to provide a client device with access to data in the database
server as streaming data by:

converting data received from the client device into the standardized data
format; and

converting data received from the first server into the streaming data format.

14.  The streaming server of claim 8, wherein the request and response protocol
usable by the streaming server to communicate data with the first server includes
Simple Object Access Protocols, and the request and response protocol of the first
server includes Remote Procedure Calls.

15. A method comprising:

receiving, by a streaming server that is an Energistics Transfer Protocol
(ETP) server, a request from a client device to access data about a wellbore
environment in a database server that is communicatively coupled to a first server
that is communicatively coupled to the streaming server;

communicating, via the streaming server, data in a standardized data format
with the first server using a request and response protocol; and

communicating, via the streaming server and in a streaming data format,
data from the database server with the client device, the streaming data format
being an ETP format such that data is able to be communicated to the client device
in response to the data being available without requiring data polling by the client

device.

16. The method of claim 15, wherein the first server is a Well Information
Transfer Standard Markup Language (WITSML) server.

17.  The method of claim 16, wherein the standardized data format is a WITSML
version 1 format.
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18. The method of claim 15, wherein the streaming server and the first server
are communicatively coupled through a Local Area Network, and the streaming
server and the client device are communicatively coupled through a Wide Area
Network.

19.  The method of claim 15, further comprising:

converting data received from the client device into the standardized data
format;

generating, via the streaming server, a polling task corresponding to a
channel of the first server in response to receiving data from the client device, the
polling task including polling task instructions to direct the first server to relay new
or changing data within the database server to the streaming server;

transmitting, via a network communications port, the polling task instructions
to the first server in the standardized data format;

receiving, via the network communications port, new or changed data of the
channel from the first server in response to the polling task instructions; and

converting data received from the first server into the streaming data format.

20. The method of claim 15, wherein the request and response protocol usable
by the streaming server to communicate data with the first server includes Simple
Object Access Protocols, and the request and response protocol of the first server
includes Remote Procedure Calls.
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