TRANSM TTI NG DATA BETWEEN A HOST COVPUTER AND A TERM NAL
COWUTER 5 This invention relatgs—t-o—a—npt hod—ef—t+ansmtti ng
data through a comuni cati ons network between a host conmputer and a
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wi ndowi ng environnent. This requirenent coul d be net by causing the
term nal conputer to log on to the host coﬂputer for each application
programin turn. However, the solution adds to the workl oad of the user
of the termnal conputer and would require a user code for each application
program Anot her solution would be to connect the host and term nal
conmputers 1 5 in a common networ k- based wi ndowi ng enV|ronnent using a

comercially avai | abl e net

W ndows. However, thi

Wi ndowi ng envi r onnent

relatively hégh bandw dt h Whl ch can be costly.

This invention relates to a method of transmitting data through a
communications network between a host computer and a terminal coinputer.

There is a requirement to transmit data from a plurality of application
programs running on a host computer through a communications network to a

10 terminal computer operating in a windowing environment. This requirement could
be met by causing the terminal computer to log on to the host computer for each
application program in wurn. However, the solution adds to the workload of the
user of the terminal computer and would require a user code for each application
program. Another solution would be to connect the host and terminal computers

15 in a common network-based windowing environment using a commercially
available network-based window management system such as X Windows.
However, this solution suffers from the disadvantage that a windowing
environment connection between two computers requires a retatively high
bandwidth which can be costly.

20 According to one aspect of this invention, there is provided a method of
transmitting data between a host computer and a computer acting as a terminal
computer through a communications network, said data relating to a plurality of
application programs running on the host computer, said terminal computer
operating in a windowing environment, said method comprising the steps of:

25 said terminal computer estabiishing an initial connection between the
terminal computer and the host computer;

said terminal computer creating an initial terminal emulator window for
said initial connection;
said host computer transmitting a menu of its application programs to the
) 30 terminal computer over said initial connection using a character-based protocol;
said terminal computer displaying said menu in said initial terminal

emulator window; and
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20. In WO 94/1 3086, there is described a system for nultiplexing

dat a transm ssi ons between a host conputer and a user workstation
connected by a communi cations link. In this system, one or nore

pr 6gr am sessi ons can be transmtted between ther host conputer and the
‘user morkstatlonpégrough a single connection. 25 PCT/GESRAT6d! Ng tO
one aspect I nvention, there is provided a nethod of

transmtting data between a host conputer gnhd a conputer acting as a

term nal conput er through a communi cations network, said data relating
to a plurality of appl i cation prograns running on the host conputer,
sai d terminal conput & each Apelicationgriogram \Felrrsed %gr ahg i ysshrifnthe Jtggrginal

met hod conpri sicBghplitee: st eps of : 30 said term nal corrputer
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term nal enul atcgmpitdndethe Bdst compit € bpérl thalseketeaaRbhicdion program;

la 5 said host computer establishing an additional connection between the host
computer and the terminal computer;
said terminal corﬁputer creating an additional terminai emulator window for-
said additional connection;
transmitting data relating to said selected application program between the
10 host computer and the terminal computer over said additional connection using a
character-based protocol; and
displaying data relating to said selected application programs in said
additional terminal emulator window.
Because the request to open each selected application program is
15 transmitted over the initial connection, the host computer creates an additional
connection for each selected application program, and the terminal computer
creates an additional terminal emulator window for each selected application
program, the user does not log on for each desired application program. Also,
because the data for each application program is transmitted using a character-
20 based protocol, the data is transmitted without using the high bandwidth which is
required where two computers are connected in a windowing environment.
According to another aspect of this invention, there is provided a
computer system comprising a host computer, a computer acting as a terminal
computer and a telecommunications network for transmitting data between said
25 computers, said terminal computer operating in a windowing environment, each of
said computers being controlled by a respective program, and said programs being
arranged so as to cause said computers to perform the foliowing operations in
order to transmit data relating to a plurality of application programs running on said
host computer between said computers: )
30 said terminal computer establishes an initial connection between the
terminal computer and the host computer;
said terminal computer creates an initial terminal emulator window for said
initial connection;



sai d host conputer transmtting a menu of its application prograns to the
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) window; and
5 for each application program selected by the user of the terminal

computer:

said terminal computer transmits a request over said initial connection to
the host computer 1o open the selected application program;

said host computer establishes an additional connection between the host

10 computer and the terminal computer;

said terminal computer creates an additional terminal emulator window for
said additional connection;

data relating to said selected application program is transmitted between
the host computer and the terminal computer over said additional connection using

15 a character-based protocol; and

data relating to said selected application program is displayed in said
additional terminal emulator window.

This invention will now be described in more detail, by way of exampile,
with reference to the drawings in which:

20 Figure 1 is a block diagram of an arrangement comprising two local
networks connected by a public network and in which the present invention may
be used;

Figure 2 is a block diagram showing the main hardware components of a
computer;

25 Figure 3 is a block diagram showing the software architecture of a host
computer located in one of the local networks of Figure 1;

Figure 4 is a block diagram showing the software architecture of a
terminal computer located in the other locai network of Figure 1;
Figure 5§ is a flowchart of a control program forming part of the software
: 30 of the host computer;
Figure 6 is a flowchart of a control program forming part of the software

of the terminal computer; and



10- host conputer and the term nal conputer over said additional connection

using a char act er-based protocol; and di spl ayi ng data
relating to said selected application prograns in said addi ti onal

term nal emul at or wi ndow. Because the request to open each
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32, a peripheral device, for example, a printer 34, and a router 36. The router 36
is connected to the public network 14. The personal computers 30 and 32, the
peripheral 34 and the router 36 are connected to a common data bus 38.

15 The routers 26 and 36 permit data to be transmitted between the two
local area networks 10 and 12. The host computer 22 differs from the personal
computers 20, 30 and 32 in that its application programs may be accessed by the
other computers. Thus, one of the personal computers 30 or 32 may access the
application programs of the host computer 22. As will be explained in more detail

20 beiow, the host computer 22 and the personal computers 30 and 32 contain
control programs which enable data from a plurality of application programs on the
host computer 22 to be transmitted through the public network 14 between one of
the personal computers 30 and 32 and the host computer 22. When one of the
personal computers 30, 32 accesses the application programs on the host

25 computer 22, it is operating as a terminal computer. Aithough the present
invention will be described in this example with reference to transmitting data
through a public telecommunications network, it is to be appreciated that it may
also be used for transmitting data through a private telecommunications network.

The general structure of the hardware components of a computer is well

30 known to those skilled in the art. By way of example, the main hardware
components of the host computer 22 are illustrated in block form in Figure 2.
These hardware components comprise a central processing unit (CPU) 40, a visual
display unit (VDU) 42, memory 44, a keyboard 46, a mouse 48 and ports 50. The
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said host conputer transmts a nenu_of ifQ@pp“_g&ppon progf—aﬁas——t—o---the
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5 Referring now to Figure 3, there is shown the software architecture of the

programs provided in the host computer 22. The programs comprise an operating
system 60, a control program 62 {to be described in more detail below), a pair of
communications programs 64, 65, an application program interface 66 and a set of
application programs 68. The application programs 68 comprise a set of

10 commercially available application programs selected in accordance with the tasks
which are required of the computer 22.

The operating system 60 is a commercially available operating system
and may be, for example, the widely used Unix operating system. The application
program interface 66 provides a set of common resources which may be used with

15 the application programs 68 and enables the application programs 68 to operate in

_ a windowing environment. . In a windowing environment, the output from each
application program or file is converted into a bit-map format and displayed in an
individuat window. The application program interféce 66 may take the form of the
commercially available X Windows application program interface.

20 The two communications programs 64 and 65 enable the computer 22 to
transmit data to and receive data from other computers. In more detail, the
communications program 64 enables the data to be routed to and from other
computers according to the TCP/IP protocol. The communications program 65
enables alpha-numeric data - to be transmitted to and received from other

25 compiners according to the character-based protocol known as the TELNET
protocol.  Suitable software packages for the programs 64 and 65 are
commercially availabie.

The control program 62 enables the host computer 22 to transmit data
from its application programs to other computers through a telecommunications

30 network in accordance with the method of this invention as will be described in
detail below.

The software architecture of each of the personal computers 30 and 32 is
generally similar to that of the host computer 22 but with differences in detail.



additional term nal enul ator w ndow. This invention will now be
described in nore detail, by way of exanple, wth reference to the
drawi ngs in which: 20 Figure 1 is a block diagram of an
arrangenment conprising two | ocal net wor ks connected by a public network
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a bl ock di agram showi ng the nmai n hardware conponents of a conputer; 25

Figure 3 is a block diagram showi ng the sgftware architecture of a host
conmputer |located in one of the |local networks of Figure %;

Figure 4 is a_pl ock di agram show t he software r,chiteture of a
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5 is required to perform. The prbgrams also include an operating system 82 and an
application program interface 84, which in the present example are, respectively,
the widely used MS-DOS operating system and the Microsoft Windows application
program interface. Thus, each of the computers 30 and 32 will operate in a
windowing environment.

10 The programs also include a pair of communication programs 86 and 88
which are generally similar to the communication programs 64 and 65. However,
the program B8 contains a terminal emuiator process which serves the function of
making the personal computer appear to the host computer as a standard terminal.

Lastly, the programs include a control program which enables the

15 computer to receive connection requests from the host computer and also to
receive data from, and transport data to, the application programs of the host
computer through the public network 14 in accordance with the method of this
invention as will be described below.

A flow chart for the control program 62 used in the host computer 22 is

20 shown in Figure 5 and a flow chart for the control program 90 used in the personal
computers 30 and 32 is shown in Figure 6. The two control programs 62 and 90
cooperate with each other to permit the computer 30 or 32 to access
simultaneously a plurality of application programs contained in the host computer
22. When one of the personal computers 30 and 32 is used in this manner, it is

25 acting as a terminal computer and will be so described in the subsequent
discussion. These two flow charts will now be described.

Each of the control programs 62 and 90 comprises a main foop. shown on
the left-hand side of the respective flow chart. The control program 62 aiso has
an application sub-process or thread shown on the right-hand side of Figure 5. On

30 each occasion that a user of the terminal computer wishes to access an application
program in the host computer, the contral program 62 creates and enters an
application sub-process or thread. The control program 90 also has a terminal

window sub-process, shown on the right-hand side of Figure 6. As will be



4 - Figure 7 is a block diagram show ng sone of the conponents
of a network managenent systemin which the nresent |nv.e.n.t_|.-e.n-—ncay—be
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reference to t rlanee’atttb iseguplant éoitial connection to a host computer. If it is such a request, it

creates a terminal window sub-process and enters the sub-process in a step C16.
15 In the main loop, it returns to step C12.

If it is not a request to set up an initial connection to &8 host computer, it
proceeds to step C18. In step C18, it checks if the connection event is a request
10 accept a new connection from a host computer. If it is such a request, it
creates a terminal window sub-process and enters the sub-process in a step C20.

20 In the main loop, it returns to step C12.

If it is not a request to accept a new connection from a host computer, it
proceeds to step C22. In step C22, it checks if the connection event is a request
to close all connections. If it is such a request, it proceeds to step C24. If it is
not such a request, it returns to step C12. Steps C20 and C24 will be described

25 later.

in step C16, the control program in the terminal computer obtains the
network address of the desired host computer from the user of the terminal
computer. Then, in a step C26, it sets up an initial connection to the host
computer using the TELNET protocaol. |

30 Then, in a step C28, it creates a terminal emulator window for the initial
connection and, in a step C30, it creates and runs a terminal emulator process.
The terminal emulator process permite the terminal computer to receive alpha-

numeric data from, and transmit data to, the host computer over the initial
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t hrough a public tel ecommunications network, it is to be appreciated that

It may al so be used for transmtting data through a private
t el ecomuni cati ons net wor K. The general structure of the
har dwar e conponents of a conputer is well 30 known to those skilled in the
art. By vay vob off l e, the main hardware _conponents oil,_ﬁ},t;ﬁ,
I conputer 22 are illustrated in block formin Figure 2. ese hardware

- conponents conprise a central processing unig (CPU) 40, a visual

~display unit (VDU) 42, nenory 44, a keyboard 46, a nouse 48 and ports 50.
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common bus 28. The nenory conprises random access nenory (RAM, read-
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detail bel ow), ?IOE computer, thereby establishing the initial connection between the two
computers.
When log on is complete, the control program in the host computer

10 proceeds to step S12. In step S12, it transmits a menu of its application programs
to the terminal computer aver the initial connection and at the same time obtains
the network address of the terminal computer for use later in step S24.

The menu is displayed in the terminal emulator window of the terminal
computer which is associated with the initial connection. The menu invites the

15 user of the terminal computer to request the host computer either to open an
application program selected by the user or to request the host computer to log
off. When the user decides to open a selected application program or to log off,
he enters his decision at the terminal computer. The result of his decision is then
transmitted as a request over the initial connection to the host computer.

20 In the host corﬁputer, after performing step S12, it proceeds to step S14.
In step S14, the host computer awaits a request from the terminal computer.
When it receives a request, it proceeds to step S16.

In step S16, it checks if the request is a request to open an application
program. If it is a request to open an application program, it creates an application

25 sub-process and enters the sub-process in step S18. In the main control loop, it
returns to step S12 and redisplays the menu. {In the terminal computer, the menu
is redisplayed in the terminal emulator window associated with the initial
connection.) '

If the request is not a request to open an application program, it continues

30 with step S20. In step S20, it checks if the request is a request to log off. lfitis
not a request to log _off, it returns to step S12. If it is a request to log off, it
proceeds with step S22. Step $22 will be described below.
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Then, in a step C28, it creates an additional terminal emulator window for
the additional connection. In a step C30, it runs the terminal emulator process for

15 the additional connection. As a result of doing this, data from the newly-opened
application program in the host computer is dispiayed in the additional terminal
emulator window. In the terminal computer, the data réceived on the additional
connection is converted from the character-based TELNET protocol format into a
bit-mapped format prior to display. '

20 When several application programs have been opened, the data for each
application program will be transmitted over a respective additional connection and
displaved-. in the terminal computer, in a respective terminal emulator window.
Data relating to the menu will be transmitted over the initial connection.

When the user of the terminal computer closes an application, the

25 respective sub-process in the terminal computer proceeds to step C32 in which it
closes down the connection associated with the closed application. It then exits
the sub-process. The host computer also exits the respective sub-process. Any
other connections, including the initial connection, remain open.

When the user of the terminal computer enters a decision to log off, the

30 terminal computer sends a corresponding request to the host computer. In the
host computer, the main control loop goes to step S22 in which it closes down all
applications. |
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software architecture of the programs provided in one of the computers 30
and 32 is shown in Figure 4 and will now be descri bed.

Ref erring n%% legure 4, the prograns include a set of apEl GBI

prograns 80 oi ce of which will depend upon the tasks which the

computer 5 is required to perform The prggyans-also include an operating
system 82 and an ~ application programinterface 84, which in the present
exanpl e are, respectively, the widely used MS-DOS operating system and

the M crosoft W ndowd HBPIS22ait d§p transiits g raaNesh OxeT HednitigiieaneqigpHtogthet he

conputers 30 apdmdai %Hpu&?%a&@sel sn Bonnecti¥hd) d GV 1é&tMiial QBMBIYer, tl.Q gmain
The prograns al so include a pair communi cati on prograns 86 and 8

whi ch are genefatTs) '%qprﬁqeérmtsEFpt% tronbigRitcleses ! SPBRACHARS- 64 and 65

However, the progecunsd ]né Uik iid) IranstRidd ﬂﬁhcmﬂrﬁé OWitiP ' eRaraciehbsdad
serves the function of maki ng t he personal conputer appear to the host

conputer as % SEARRRAr thertErFMiRgion is achieved withoytysging,a highebagdyithndiawrvetde a
control prograveydiise thedtd &S cobiirikd ToCH BRtthedpeti CoragHied! \f8rnfed NA QA i t8fninal
requests fromthe host ut er nd] al sqg t e re e|ve data from and
transport data°PBPUtEfre ﬂa"’p;r)qo 3R F | ‘ﬁp BY%’SH%n@’ offermn? %Tp”te' 't Ambtitceppred
t hrough the pulihdowing venvifodrientd Fhus, @8 Caethol Nhednitdnese tivo ddwdntade of low
bandwidth transmission associated with a character-based transmission protocol
10 with the general advantages of displaying data in a windowing environment. Also,
because an additional connection is created automatically for each application
program for transmitting data between the host computer and the terminal
computer, the user does not have the inconvenience of having to log on for each
application program. Because of the high cost of transmitting data using a high
15 bandwidth in a wide area network, this invention is of particular use in a wide area
network. However, it is also useful in a local area network as it reduces
bandwidth requirements.
Referring now to Figure 7, there is shown a network management system
100 in which there may be used the method described above for transmitting data
20 between a host computer and a terminal computer.
The network management system comprises three switches 102, 104 and
106 which form part of a telecommunications network. The switches 102, 104
and 106 are managed, respectively, by three element managers 108, 110 and
112. The element managers 108, 110 and 112 are managed by a network
25 manager 114, _
As is well known to those skilled in the art, element managers and
network managers are implemented as computers which contain appropriate
application programs. The application programs of the network manager 114
include programs for sending instructions to the element managers to configure the
30 switches which they manage, for example, to modify services to existing
customers, and programs for receiving fault and performénce data from the

element managers.



i nvention as wll be described bel ow ' A flow chart for the
control program 62 used in the host cooputer.22-is 20 showa—a—Figtare 5
and a tlow chart for the control program 90 used in the personal

conputers 30 and 32 is shown in Figure 6. The two control programs 62 and
90 cooperate with each other to permt the conputer 30 or 32 to access
si mul t aneouswyomaopésur al ity of application programs contai nBeT/GRI&3266h 05t
conput er 22. \Wien one of the personal conputers 30 and 32 is used in
this manner, it is 25 acting as a terminalllconputer and will be so
described in the subsequent di scussion. These two flow charts will now
be descri bed. it may bE26diRh «b UpeFRE A heiichl a2 1a'orla BRAIBRIS CS
a main | oop, shown on -han side of the respective fTow chart.
The control pr 6gmaHtes2actingoasha germinal.aand whighcistipented tamately Jeam the netwerkd
shown on the 1 iggiHapbaih, SthﬁreOi s@vws seéonmoﬁ.gmeea@a m&a@xe&tw?&m&ewser
of t-he term nal corrputer w shes access an application programin the
host conput er, ftometheopptwerk EPW&M‘BE"@I‘@U&’E@”& ¢l cannested tg it throughympibdist | on

sub- process §r 1hBE&GAGuniEafors ORtitvelk P18IT A BErsBhal CoRipbited ‘IfH Re@ software
w ndow sub-process, shown on the right-hand side of gure . As wll be

7 expl AFchigcrEr wiichris thB‘HE'PY TEMAR: the rPreiteqives descebe withdsiasencer

and the term ngb personal computers 30 and 32 and the network manager 114 has a software

architecture generally similar to that described with reference to host computer 22
and shown in Figure 3. Thus, the personal computer 116 has a control program
10 similar to the control program described with reference to Figure 6 and the
network manager 114 has a control program which is similar to that described
with reference to Figure 5. Consequently, the user of the personal computer 116
can open application programs on the network 114 and the data generated by
these application programs can be transmitted to the personal computer 116

15 through the public network 118.



conputer, a termnal w ndow is cre naI conputer. A term nal
wi ndow sub-process is created and lmnmu‘ilﬂlmm connecti on.
Wien the user of the term nal conputerc wishes 80 access applications in a
5 host conputer, in a step C10, the control program in the termnal

conput er W‘&%ﬁ@% a socket to listen for connection evepéfrgrddadesSt P
S

Cl2, it the for connection events. A connection event nmay be a
request fromthe user to set up a conneggion to a particular host
conmputer, a request froma host conputer to accept a new connection, or

a request froma host conputer to close all 10 connecti ons.

When the control programin the term nal Cb8MM8ter re ceives a connection
event, it proceeds to step Cl4 in which it checks if the connection event
is a request to set up an initial connection to a host conputer. If it
is such a requdst, it methodroftrangmirting dataBetweien dobpss FBMPHISE @59 aapamaieter s

t he sub-pr Oces%chﬁ? %sskeﬁrrﬁ‘ﬂﬂ@ cdmputet thtdigh "R dbrhRGicatiohs Rt WoRS dafy JLEP
Cl2. s not a request to set up an initial connection to

a host conpuPerelating t° a plyrglityerfsanplicatioppPregr@ms| IynRINg HNEDE hopt cernputks safd t he

connecti on eveRgrmhifialdohfiitdt Fperating i 23GmBBNVING WO REHICSTil %tlftcgd)t%lﬁprt%
COITpUter If it is such a. request it creates a term nal w ndow

sub- process and"®fte@F&ft he sub-process in a step C20. 20 In the main | oop,

it returns to step Ckgid termmal comput&fedtéblisﬁinﬂoﬁn Fnitiflestnkctidh BeRGdn the €W
connection from a host con% Br oceeds to step C22. In step C22,
it checks if- tRERFERYE r?“é\f%fwﬁté“’a‘p uest to close all

connectionsiol f i t i %aﬁugéhnﬁhar e6Hipstes crdatifh QFERAtRI kOl nfuldtor Minddw i18r
not such a reque } returns to step Cl2. Steps C20 and C24 w |l be
descri bed 25 |°A{dipitial connection; In step C16, the control programin the

t erm nal corrput er obtsaidriost bemputer mﬁmﬁm&d&r@&&:f@ﬂ‘s dppRcation ipi@ilarhesdi the
conputer fromt Then

o up o Ao E onrar et feid I cornseioN BEhg B e per eped PRk Nt

prot ocol . said terminal computer displaying said menu in said xnmal terminal
15 emutator window; and
for each application program selected by the user of the terminal
computer: '
transmitting a request over said initial connection from the terminal
computer to the host computer to open the selected application program;
20 said host computer establishing an additional connection between the host
computer and the terminal computer;
said terminal computer creating an additional terminal emulator window for
said additional connection;
transmitting data relating to said selected application program between the
25 host computer and the terminal computer over said additional connection using a
character-based protocol; and
displaying data relating to said selected appiication programs in said
additional terminal emulator window.

30 2. A method as claimed in claim 1, in which said initial connection between
the terminal computer and the host computer is established using a log-on
procedure.



30 - Then, in a step C28, nal emul at or wi ndow f
the i nitial connection and, ”mm ml)m“rt -cr eat es—and—runs a
térmnal enul ator process. erntna enul*at or process permts th
term nal conputer to receive al pha- nuneric data from and transmt
data to, the host computer over the initial WO 97/10665

PCT/ GB96/ 02 380 97/10665 PCHGBI62266

connection using the TELNET protocol. The term nal enul ator process nake
term nal conputer appear to the ho$® conputer as a termnal.
When the host conputer receives a request froma termnal conputer to

accept an initgal CONRREhPBs cHdimBd Gk LRink A€o @bith RORPWRIch! bfteC 84l 'stdp of
proceeds to step S10. In step S10, it causes its operati ng

syst em t oget hePStaplishing an gnitial Tesnneetionn Getyepnite JeapPaingorreItal Fody the dost

termnal conput&hpdier,! 88 @Bst Qomﬁter obtaR§ t the O RPMARK » addnéysely ﬁét?e%in%h' ng
ial connection between the two conput ers.

on is conpl et eSOTRKEeT: GAE STid hRSE FORPLIES USER SHE SeTTkAddeaes PG""Q)P'(’!E@EQPSOE 0

| 16 Se&BblidhiAg dnt additRNaNEdnhestidiEbdiweén tHeShaP Rbinpater QRd R frAIMa
to the term naI co uter over the initial connection and at the sane time

the

program and 5

the init
step S12.

obt ai ns

10

15

20

25

30

mputer.

4. A method as claimed in any one of the preceding claims in which, in the
terminal computer, the data relating to each application program is converted from
the character-based protocol into a bit-mapped format prior to display in the

respective additional terminal emulator window.

5. A method as claimed in any one of the preceding claims in which the host

computer is a network manager.

6. A computer system comprising a host computer, a computer acting as a
terminal computer and a telecommunications network for transmitting data
between said computers, said terminal computer operating in a windowing
environment, each of said computers being controlied by a respective program, and
said programs being arranbed so as to cause said computers to perform the
following operations in order to transmit data relating to a plurality of application
programs running on said host computer between said computers:

said terminal computer establishes an initial connection between the
terminal computer and the host computer;

said terminal computer creates an initial terminal emulation window for
said initial connection;

said host computer transmits a menu of its application programs to the
terminal computer over said initial connection using a character-based protocol;

said terminal computer displays said menu in said initial terminal emulator
window; and

for each application program selected by the user of the terminal
computer:

or

e

S

| og



t he-network address of the term nal | ater in step S24.
The nmenu is displayed in the term nH“mH“ lm'i “I[”Hmw of the term nal
conputer which is associated with the Taitdalw cennecti on. The nenu invites

- the 15 wuser of the term nal conputer to request the host conputer either
- t'o open an woﬁﬂ?gécation program sel ected by the user or grdsdganst t he

host conputer to Iog of f. When the user decides to open a selected
application programor to |og off, he eg%ers hi s deci sion at the

term nal conputer. The result of his decisi is then transmtted as a
request over the initial connection to the host computer. 20 In

the host conputer, afspisytefainebeompytes transniitsDa redquept oveadisl intiak t@mettidn to

In step S14, t SRR i . term nal conputer.
When it recei vggerggflte%pest ?’Iﬁm%r@lc‘&ege gmtw(;gg'?%%ﬂ@l@%&ne In step
S16, it checks if th&2idhastsompytes establinsbes ap@dditional monagssion Gatvwesn the host
program If it dotnpirérodidanb tg,g,i&p%gmg&eﬁppl I cation program it creates an
application 25 sub-process and enters the sub-process in step S18. In the
mai n control 9 oop, i tsaid termiggl eamputer ereatps g 2dditidnat serminsl aylatdrewvimgony. fof | n
the term nal coggiid¥itioral Borffalton; I's redisplayed in the term nal emul ator
w ndow associated with the initial connection.) ) ~If the
request is not a reqi@tt reidtingptensaigh selpgred @rplication pigramis iangraitted rheawesn
~with step S20. the hobkEonmmiter hid tHaQeHdinlfcohipBrdr @UECSid h&dil@orfapm&tiérpﬁiggt

off. If it is not a r%guest to log off, it returns to step SI12.
is a request t @ FRAjAgesDased protoco); apdbeds with step S22. Step S22 will be
descri bed beloow. data relating to said selected application program is displayed in said

additional terminal emulator window.

7. A computer system as claimed in claim 6, in which said initial connection
between the terminal computer and the host computer is established using a log-on
15 procedure.

8. A computer system as claimed in claim 6 or claim 7 in which, after the
initial connection between the terminal computer and the host computer has been
established, the host computer obtains the network address of the terminal
20 computer and uses said network address when establishing an additional

connection between the host computer and the terminal computer.

9. A computer system as claimed in any one of claims 6 to 8 in which, in the
terminal computer the data relating to each application program is converted from
25 the character-based protocol into a bit-mapped format prior to display in the

respective additional terminal emulator window.

10. A computer system as claimed in any one of claims 6 to 9, in which the

host computer is a network manager.
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In the application sub-process in the host conputer, in step S18, it opens
~the application programselected by the user. Then, in a step S24, using

"the TCP/ I P and TELNET progr ams it creates an additional connection to
t he termnm nWO9710668onput er. Then, ﬁ/ tep S26, it runs tHECRASEEA6E
.application programand uses 5 the y-created additional connection for
transm ssion of data relating to the application program between the
host and term nal conputers. The data is transmtted according to the
char act er-based TELNET protocol. As nentioned above, when the
term nal conputer receives a request 59 create an additional
connection, it creates a new term nal ndow sub- process, 10 and enters

the sub-process at st8f C20. In step C20, PR uses its TCP/IP a8 TELNET
prograns to accept e incom ng additioal connection fromtMfie host

conput er. Then, in a step 28, it creates an adgitional

term nal enulfator w ndowl}f or |onI connectlon n a tep C30,

it runs the term errul ator pr lf,er 15 g he addi} pﬂ? tion. As
|cat|

a result of

gloi ng t data from the new y-ened program

in the host i spl ayed ional ternina mul at or
wi ndow. In the ter corrput er, addi ti onal
connecti on 4-s—e4 =T B04-06-0 -ttt

into a bit- mapped for prior to di spl ax 20 When sever al
appl i cation prograns h@8Be~been ogdened, the da‘ta for each‘\1 application
programwi || be transmitted over |a REXVEERI vq-a-dd\i tional co q@cti on and

14
PUBLIC NETWORK
26 10
PC conoST o PERIPHERAL

kzo K22 \24

SUBSTITUTE SHEET (RULE 26)



di-spl ayed in the terminal conputer, in a respective termnal enul ator

W ndow. Data relating to the negu wll Betsanrsr-tted over—the—inittal
connecti on. When the user of the term nal conputer closes an
application, the 25 respective sub-process in the term nal conputer
‘proceeds to step C32 in which it - closes down the connection associ ated

with the cvwoaeuos§spl i cation. It then eé(és t he sub-pr%’éﬁ%’."%@ host
conmputer also exits the respective sub-{) ocess. Any ot her connecti ons,
Including the initial connection, remain open.- _~ Wen the user of
the termnal conputer enters a decision to log off, the 30 term nal
conputer sends a correspondi ng request to the host conputer. In the

host conputer, the main control |oop goes to step S22 in which it closes
down al | appl i cati ons. WD 97/ 10665

PCT/ GB96/ 02266 10

In step S22, it also transmts a request over the initial connection to the
term nal conputer to close all conn?-' n In the term nal conputer, the
nai n control | oop goes to step Adn2\hi ch it closes all connections.

[42 [-40 /44

VDU CPU MEMORY
i
KEYBOARD MOUSE PORTS

\46 k48 \ \50

Fig.3.

68
APPLICATION PROGRAMS __/
APPLICATION PROGRAM %8
INTERFACE
65
627 CONTROL TELNET _
64
TCP/P -/
60
OPERATING SYSTEM -/

SUBSTITUTE SHEET (RULE 26)



Because the data is transmtted in accordance wth a character-based 5
protocol, the transmission is achieved without-using -a hi gh banrdwdth. -
However, because the data is converted to a bit- napped gr aphi cal fornat
inthe ternlnal conputer, the data is displayed in the term na
conputer in a bit-mpped wi ndowi ng envi ronnent. Thus, this nethod
conbi nes t hav@8HWeéSage of | ow band%ggvp transmi ssi on aBSHEPMBO,ith a
charact er-based transm ssi on protocol ith the general advantages of

di spl aying data in a wi ndow ng environnent. Al so, because an additi onal
connection is created automatically for each application program f or
transmtting data between the host conputer and the term nal conput er,
t he user does not have the inconvenience of having to | og on for each
application program Because of the high cost of transmitting data using a
hi gh 15 bandwidth in a wide area network, this invention is of particular
use in a wde area net wor k. However, it is also useful in a |loca
area network as it reduces bandw dt h requi renents.

Referring now to Figure 7, there is shown a network managenent system

100 in which there may be used the nethod described above for transmtting
data 20 between a host conputer and a term nal conputer. The
net wor k managenment system conprises three switches 102, 104 and 106
which formpart of a telecomunications network. The swi tches 102, 104

and 106 are nmanaged, respectively, by three el enent managers 108, 110 and
112. The el enent managers 108, 110 and 112 are nanaged by a network 25

manager 114. As is well those skilled in the art,
el enent managers and net wor k rranaﬁ gaae i npl enented as conputers
whi ch contain appropriate applicati oM prograns. The application
progranms of the network manager 114 i ncl ude prograns for sending
instructions to the elenent manager s to conflgure the 30 smﬁtchesﬁ@pich
t hey manage, for exanprer—to—rodfty ocn vees—to—extsttny sto and
rograms for rece ng fault an ta t he
Prog 'ving fault 308 Rei QERHIGR PRSGRAM
90 — — —— — — —7- —————— —'//88
N CONTROL | TELNET
— TCP/IP 84
86 |/
MICROSOFT WINDOWS
5 82
DOS
OPERATING SYSTEM “‘/

SUBSTITUTE SHEET (RULE 26)



el enent managers. - WO 97/ 10665
PCT/ GB96/ 02266 11
I may be required to operate the netvvork manager 114 from a personal
conputer, acting as a termnal, and which is |ocated renotely fromthe
net wor k manager 114. Figure 7 shows a personal conputer 116 V\:hl ch S
| ocat ed remW@P¥y10665 from t he network nager 114 and whic
connected to it through a public éngcormunl cations network 118. The
personal conputer 116 has a software architecture which is generally
simlar to the architecture described with reference t o personal
conputers 30 and 32 and the network manager 114 has a software
architecture generally simlar to that Fﬂgrﬁ)ed with reference to host
T L]

conput er 22 and shown in Figure 3. *“*he personal conputer 116 has
a control program 10 si AN LODPhe control program described with
reference to Figure 6 and the networ k mapager 114 ARBLICATIONol program
which is simlar to that escr bed With !IeferenceSUB-HF@CESS
Consequent |y, the user of ¢rsonal conputer 116 ORJIHBRAD
application prog ~c§n t ork 114 and the dat a generated by
HOST PERMITS TERMINAL
COMPUTER TO LOG ON
————,
S12\
TRANSMIT MENU
v
WAIT FOR REQUEST _J OPEN
VA APPLICATION
S14 .
J, \-518
OPEN
APPLICATION CREATE ADDITIONAL
CONNECTION TO
S16 TERM !NAL COMPUTER
l 524
NO
LOG OFF RUN APPLICATION USING
ADDITIONAL CONNECTION
S20 TO TERMINAL COMPUTER
FOR TRANSMITTING DATA
CLOSE DOWN ALL \-s26
APPLICATIONS
. S22 J CEXIT SUB—PROCESS)

SUBSTITUTE SHEET (RULE 26)



t hese application prograns can be transmtted to the personal conputer 116
15 through the public network 1 18 . ; _

MO 27/ 10665

PCTT 38967 02266
CLAI M5 1.
and a conputer

net wor k, saiwWD WiABess 5

acting as a term nal
relating to a p

runni ng on the host conputer, said

wi ndowi ng envi ronnent

12

A nmethod of transmtting data between a host conputer
conput er through a comunications
ality of applical?qyp ne
rm nal conputer operating in a
sai d nmet hod conpri sing
said term nal conmputer establishing an initial
termnal conputer and the host conputer

t he steps of:
connection between the
said term nal conputer

creating an initial term nal emnul ator Fﬂigl(ﬂfor

C1i0
\

MAIN LOOP

TERMINAL WINDOW SUB-PROCESS

OR THREAD

A

CREATE SOCKET

GET ADDRESS OF
REQUIRED NETWORK
CONNECTION FROM USER

%

o

WAIT FOR CONNECTION

EVENT

GET UP NETWORK
CONNECTION TO HOST
COMPUTER

NETWORK

- C26

J - C20

REQUEST

ACCEPT INCOMING
CONNECTION FROM
HOST COMPUTER

! !

CREATE TERMINAL WINDOW

CLOSE ALL
CONNECTIONS

T “om

RUN TERMINAL EMULATOR
PROCESS

[ <o

. C24 J

CLOSE DOWN NETWORK
CONNECTION

~ C32

CEXIT SUB—PHOCESS)
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sai d initial connection; sai d hpSt conputer transmtting a nmenu

of 4 - . over said injtial
connection using a character-based protocol; said term na
computer displaying said menu in said initial termnal 15 enul ator w ndow,
and for each application programselected by the user of the

t er mi nal WOSTRwWEE - tragglréi tting a request &E¢A(CBIEPRI6E it al
connection fromthe term nal conmpu to the host conputer to open the
sel ected application program 20 sai d host conputer establishing
an additional connection between the host conputer and the term na
conput er; said term nal cogputer creating an additiona

term nal enul ator w ndow for said Eﬁﬁggi nal connection

transmtting data relating to said sel ect*ed application program between the

25 host conmputer and the term nal conputer over said additional connection
using a charact er-based protocql; and di spl ayi ng data
relating to said sel ected applicatifon p rans Ln\igid addi ti onal
term nal enul ator w ndow. 30 2. met hod as {ggnmed in claiml, in
which said initial connection bet se=it er mi nal conputer and the
host conputer is established using a | og-jon pr ocedure.

118
PUBLIC NETWORK
NETWORK J14
MANAGER [
ELEMENT ELEMENT EL
MANAGER MANAGER MAmEE;
\‘110 \\108 \\112
) SWITCH SWITCH SWITCH
102 104 106

/"

100
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A nethod as .clained in claiml or claim2, in which, after said step of
establishing an initial connection between the terminal computer and the

host _conputer, the host conputer obtains the network address of the
~term nal conput er, and said host conputer uses said network address
during said step of 5 establishing an additional connection between the
host conputer and the term nal conput er . -4, A et hod as
clainmed in any one of the preceding clainms in which, in the term nal
conputer, the data relating to Wﬁ%ls converted from
10 the character-based protocol Tt~ t prlor to display
in the respective add A NPT E 1A NI BB N

5

This invention relates to a method of transmitting data through a
communications network between a host computer r;md a terminal computer.
There is a requirement to transmit data from a plurality of application

programs running on a host computer through a communications network to a

10 terminal computer operating in a windowing environment. This requirement could
be met by causing the terrﬁinal computef to log on to the host computer for each
application program in turn. However, the solution adds to the workload of the
user of the terminal computer and would require a user code for each application
program. Another solution would be to connect the host and terminal computers

15 in a common network-based windowing environment using a commercially
available network-based window management system such as X Windows.
However, this solution suffers from the disadvantage that a windowing
environment connection between two computers requires a relatively high
bandwidth which can be costly.'

20 In WO 94/13088, there is described a system for multiplexing data

-. transmissions between a host computer and a user workstation connected by. a
communications link. In this system , one or ‘more program sessions can be
transmitted between ther host computer and the user workstation through a single
connection. - . ' .

25 According to one aspect of this invention, there is provided a method of
transmitting data between a host computer and a computer acting as a terminal'
computer through a communications network, said data relating to a plurality of
application programs running on the host computer, said terminal computer
operating in a windowing' environment, said method comprising the stebs of:

30 said terminal computer establishing an initial connection between the
terminal computer and the host computer; '

said terminal computer creating an initial terminal emulator window for
said initial connection;



K4

5 A nmethod as clained in any one of t-he preceding clains in which the

host conputer is a network manager. 15 6. A conputer system -
conprising a host conputer, a‘conputer acti ﬁg as a term nal conput er
and a tel econmuni cations network for transmtting data bet ween said

‘conputers, said termnal conputer operating in a w ndow ng

envi ronnent, each of said conputers being controlled by a respecti ve
program and 20 said prograns being arranged so as to cause said conputers
to performthe foll owi ng operations in order to transmt data relating
to a plurality of application pr ogr ans running on said host conputer
bet ween sai d conput ai.d term nal conputer establishes an
initial connection Eé"tamr)eoesﬁ CPRguter "?”éF}ﬁtwaw E6AE o dis aapticatinn bogtaomputer ;

25 : Sé?rd‘"i‘@mmmltefmeplsmdnmﬁéleﬁrﬁ% fidh a enu} at j on
w ndow for g said 5? td Blingonnect i on; oféh blhd b é%ér%&%}og?;eg {ﬁ l
transmits a nmenu of 1ts apphi cﬁ?r?"BHtebr@aP'amgt gaithenenu irt evaid naiuac&arﬁﬁﬁwar

over said ini emalateowireloin; @adusi ng a charact er - based protocol ; _

said term nal conputer displays said nmenu i-n said initial termnal emul ator
30 wi ndow; and for each application program selected by the
user of the term nal conput er:
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14 said term nal conputer trapsmits a request over said.

. initial connection to .the host conputer to open the selected
application program sai d host conputer establishes an
addi ti onal connection between the host conput er .and the term nal
conputer; 5 said term nal conputer creates an additional term nal

enul at or W ndexpléined belows bl eastiténrRiatibn GRAWESH tHeMost computer and tH8ltarminal
relating to said selected ap[)l ication programis transmtted between

the host conpfRBPUEHGatIREMINGL WiRdeW cisnerated iByte SAMiNahRAMAUSSFal A deRiBgl on

using a CRAMd Shib-BAsERYs Y ctested! 'ndaé}geég for each conn€@idh." €l ating to said
sel ected application programis di spﬁ ayed in sal (f addi ti onal term nal

enul at or wi ndow. Whenz! e user af gertgumionl syBRwar wishes 4P medessreppliedtinng, inian
o Sopa o PO LaBBIRECHL " sen 0 N SR i UPH e Wl
creates a socket to listen for connection events. In a step C12, it then waits for
connection events. A connection event may be a reduest from the user to set up a
connection to a particular host computer, a request from a host computer to
accept a new connection, or a request from a host computer fo close all

10 connections.

When the control program in the terminal computer receives a connection
event, it proceeds to step C14 in which it checks if the connection event is a
request to set up an initial connection to a host computer. If it is such a request, it
creates a terminal window sub-process and enters the sub-process in a step C16.

15 In the main loop, it returns to step C12. - .

If it is not a request to set up an initial connection to a host computer, it
proceeds to step C18. In step C18, it checks if the connection event is a request
to accept a new connection from a host computer. If it is such a request, it
creates a terminal window sub-process and enters the sub-process in a step C20.

20 In the main loop, it returns to step C12.
If it is not a request to accept a new connection from a host computer, it

proceeds to step C22. In step C22, it checks if the connection event is a request

. to close all connections. If it is such a request, it proceeds to step C24. If it is
not such.a request, it returns to step C12. Steps C20 and C24 will be described
25 later.

In step C16, the control program in the terminal computer obtains the
network address of the desired host computer from the user of the terminal
computer. Then, in a step C26, it sets up an initial connection to the host
computer using the TELNET protocol. '

30 Then, in a step C28, it creates a terminal emulator window for the initial
connection and, in a step C30, it creates and runs a terminal emulator process.
‘The terminal emulator process permits the terminal computer to receiv_e alpha-

numeric data from, and transmit data to, the host computer over the initial
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(57) Abstract
30 32 M

There is described 2 method of using a terminal computer [ 4 /4
(30) to send instructions to a host computer (22) through a pub-
lic network (14) to open and close application programs and for PC PC PERIPHERAL
transmitting data between the application programs and the termi-
nal computer through the public network (14). In oxder to open |
application programs, the terminal computer establishes an initial J
connection between the two computers and instructions are sent 38
over this initial connection to open application programs. The o
host computer establishes an additional connection for each ap-
plication program. In the terminal computer, a respective terminal
emulator window is created for each additional connection. For
each application program, data is transmitted over the respective
additional connection using a character-based protocol. In the ter-
minal computer, the data is converted from the character-based
format to a bit-mapped graphical format and then displayed in 1
the respective terminal emulator window.
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