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| NTERFACE DEVI CE AND METHCD The present invention relates to
an interface device for, and to a method for interfacing between a
plurality of 5 application prograns of a tlata nmanagenent system each
application programrequiring a device dependent nessage to run a
transaction, and a client device capable of requesting a transaction to
be run. Lar ge conpmmm signi fi cant 10
financial investnment for the conpani es which have devel oped them Oten
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devices, or tepmcpahs§actPodhts&barsfenote fromthe mainfrane and which are
enpl oyed by users, of the conputer systemto request information from
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and apply certain business r .
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accessi ng d%atsi efitan zevsedt inpptbengcampeterrsystems, for many years.
A large computer system, for example a system for accessing
a database, typically includes software in the form of a
number of application programs, which reside on a central
mainframe computer, and many client devices, or terminals,
20 which are remote from the mainframe and which are employed by
users c¢f the computer system to request information from the
database. The application programs perform a number of
functions, for example they may specify the dialogue with the
client device, access the database {(typically via a database
25 management system) and apply certain business rules, e.g.
specifying that a customer appointment can only be made once
a customer order has been taken, that only certain products
are available, etc. There are generally a large number of
application programs, each of which performs a specific
30 transaction in relation to the data stored on the database,
for example accessing a particular account, placing an order,
giving details of equipment at specific locations, billing
enquiries, ete. The application programs on large computer
systems may comprise millions of lines of software code, and
35 thus represent a significant investment. The application
programs are generally designed to be modular, and are often
reused for exampl'e with different databases. '
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15 their terminals to access, and manipulate the data stored by

the mainframe computer in a more flexible manner than is

possible with a dumb terminal.

A known technique for achiéving this is “"screen

scraping’, also known as "face lifting". Screen scraping

20 technigues emplojr a dumb terminal emulator, but rather than

requiring interaction with the user, a further program is run

on the PC which automatically drives the dialogue with the

mainframe computer, via the dumb terminal emulator, without

requiring' interaction with the user. Once the required data

25 from the mainframe has been received at the PC, the data can

be combined and displayed in any format chosen by the user,

rather than being restricted to the screen format dictated by
the mainframe computer. PC users are thus able to specify a '

more modern, user friendly screen interface. Furthermore the

3.0 screen gcraping software on the PC can be procjramd to acquire

data from a number of formatted dumh' terminal screens output

by the mainframe computer, and to display this data on a

single screen. '_For example, if the computer sysfem comprises

. the customer database for a telephone operator, the telephone

35 number of a cz_:stomer input to the screen scr&ping program on

the PC could be used to acquiré a profile of the customer

i.e. his address, the telephone equipment he has installed,
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Interaction with the user. Once the required data 25 fromthe nainfrane
has been received at the PC, the data can be conbi ned and di splayed in
any format chosen by the user, rat her- tthan being restricted to the
screen format dictated by t he mai nframe conputer. PC users are thus
able to specify a re nodern, user friendly screen interface.
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problems for thsevice Wﬂd%rntsyaheﬂbﬁ§eamvm9h ]S‘feaél?éj appliltatilhe
screen 15 SCI‘aé)I nggrsoftware rqclles don havi n |mat wl edge of, the
ams, 1.e. nee to kn prec:.se y w ere particular

items of data appear in the formatted screens sent by the
application programs, any change which is made to the

20 application programs which affects their output will affect
the operation of the screen scraping software. Thus whenever

a development is made to an application program all the
screen scraping software on all the intelligent client
devices served by the mainframe computer will need to -be

25 altered, at the same time. This severe configuration
management problem may mean that there is pressure from the

PC users for the application programs not to be improved or
updated, so as to become out of step with their screen
scraping facilities. This results in the front end PC

30 clients constraining development of the back end mainframe.
A further problem is created due to the ease with

which many transactions may be requested via screen scraping
software Dby the PC client of the mainframe application
programs. Since these transactions are run serially by the

35 PC client, the response time at the PC is adversely affected,
and the network traffic between the PC and the mainframe is
increased substantially. Furthermore, use of screen scraping
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plurality of Qllca I on gr rans Of a
message to an ap% ication p ogram,

second input means for receiving a device dependent
message from an application program,

second output means for sending a device independent
message to the client device,

memory means for storing keywordsL deta identifying
the transaction(s) to which each of the keywords relates, and
the device dependent messages required to'run each of the
transactions, and

~ processing means for extracting the keyword(s) from a

message received by the first input means, accessing the
memory means to determine the device dependent message(s)
associated with the keyword(s), sending eaid.device dependent
message(s) via the first output means to the application
program(s), extracting data from a message received by the
second input means, and sending said data within a device
independent message to the client device via the second
output means. ' .

. Thus, embodiments of the present invention, by
providing an interface device which facilitates . the
translation of a device independent neesage from the client
device, to a device dependent message as expected by the
epplication_program, and vice versa, allow the client device



managenent weyddogdp e€ach application programrequiring a pCT/GBISH0BSIC
dependent nessage to run a transaction, and a client 10 device capabl e of

requesting a transaction to be run, the i nterface device conprising: -
first input means for receiving a device independent nmessage
containing a keyword fromthe client device, first output neans
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devi ce
requires a different device dependent message, or so that it

15 outputs the results of a transaction in a different format,
only the appropriate device dependent message stored within
the memory means of the interface device need be altered.
The PC client can continue to access the same application
program in the same manner via the same keyword, so that as

20 improvements are made to application programs no changes are
required to the many PC clients.

Preferably a single keyword may be associated with
more than one device dependent message within the memory
means of the interface device. This allows a single request

25 from a client device to cause the interface device to run a
number of transactions, and to return information from a
Plurality of formatted screens output by the application
program(s) to the client device via a device independent
message. Thus compared to screen scraping techniques

30 multiple serial communications between the client device and
the application program(s) have been replaced by a single
communication. The response times experienced by a user at
the client device are thus greatly improved, and the network
traffic between the client device and the central computing

35 resource is greatly reduced.

Preferably a data management system comprising a
central computing resource having an interface device
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pr ogr amwo 95/29440 A PC client making a request of a d BORSHe Nt
system conprising an interface device according to the 5 present

i nvention thus does not need to know, for exanpl e the screen
co-ordinates required by the particul ar aeopl I cation programto run a
particul ar transacti on. The PC client” simply needs to identify the
-rel evant transaction, and data required, via the keyword sent in a
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Preferably a data ngpagereseieisdgenffsmpralse NG-ldent @ewital acoagwicerg
resource having an | n&ﬁ&&g&ﬁdeggvﬁesesage containing a keyword,
ii) compa:l_:'z.ng the keyword from the device independent
20 : message with stored keywords, each of which is
associated with one or more stored device
_ dependent messages, to find a matching keyword,
iii) sending the device dependent message or messages
associated with the stored matching keyword to
- 25 the application program(s), ' |
iv) receiving' from one or more application programs
a device dependent message, which contains data

retrieved as a result of a transaction,
v) extracting data in accordance to the keyword(s)
| 30 from the device dependent message, and
vi) sending the extracted data within a device
independent message to the client device.
Embodiments of the present invention will now be
described, by way of exa_mple'only, and with reference to the
35 accompanying figures, in which:- o
Figure 1 is a schematic diagram of a data management
system according to the preseht invention;
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- 6- according to the present invention also conprises a dial ogue

manager for receiving requests for transactions fromclient devi ces,
whi ch di al ogue manager is able to distinguigh- bet ween devi ce

I ndependent nessages, and devi ce dependent 5 nmessages, and to pass

devi ce i ndependent nessages to the I nterface device. This allows the
dat a managenent systefigere 2 isupposchémati ouddbademi shdwimpnimnigeaatag
with the centr@etail €Q§phﬁ;'dwe€zs§euré&x pUrisVi 6£ daRenglent %%hgag&gggﬁ
and |ntellb% nt C|I§ dev%ces connunlcatlng with the centra

conputi ng resof¥EEeR 2E4E¢PEESI hlependent nessages. Accor di ng
to a second aspect ofFigrerprisienta scuemdtbo diagrimer® the peaeedodedatedhod

for interfacsngtleiweedples emp H%ﬂdal il % 8he@PRALS iﬁxﬁém: R, q:r %mécggraqut a

managenent sy stegLPeac i cation program requiri
dependent 15tr‘?e§§a§ GiF‘Bﬂta#r%aRﬁqwt émeatepnent deV| ce, the

met hod conpri si neidunte sS4 eps &f schematic diagrdn of ' 88CeMbOEimdAOMet he
containlng a

lient d
Ee;ﬁgrd eV e end ngge%% SEYSRFLRE FﬁgwﬁﬁﬁmggapFFgﬁgfﬁﬁsﬁﬁ%ggﬁtVﬁﬂ%pﬁﬂﬂent
20 cREPOAgELRi Of therdati ayaragenendasysoemunasd | s

associated ygth one Oii‘j.éii}!‘é3 §t;_(gr st98¥h§€1c diagram show:.ng Q?xpgﬂﬂﬁ Pie of

nmessages, to f|n in , ||| endi n evl ce
dependent messay gtép E ﬁ%% 8" run on 2a ‘ﬂPF%“FheSETEﬁ%d
mat chi ng keyvvoﬂecpé'dlngS to an embodinmgnt apfl rtchat |mspantgrm1(e;-)tzon, and
iv) receivingabegbuoRg €6 wﬁ@pmﬁtcaééc%;%agraﬁs a

devi ce dependent nessgge, ch contains data , . retrieved as
aresult of a transa n,® odinent “of v) theoxpragenhy dRYentioRCcER ddtte

to the keywd d@epcriBeéa compr:.ses d rbarddeddeni canageMBAents yBEaA 0fhi ¢tind
vi) sending E.Qslﬁééé ac%] f@%?:f%&h'ébvxacequEggording to the present

I ndependent nessage ent
:anent:.on, wh:.ch in the present embodiment is termed MMBI

(middleware message based interface). The data management
system comprises hardware and software. The hardware
20 components are IBM 3090 series mainframes. Standard IBM

software is utilised for the operating system (MVS), and the
teleprocessing monitor (CICS), and the database management
system is IDMS, sold by Computer Associates of Computer
Associates House, 183-187 Bath Road, Slough, Berkshire, SL1
25 4AA. The IBM hardware and software components can be
purchased from IBM UK Ltd, PO BOX 41, North Harbour,
Portsmouth, PO6 3AU. The system furthermore comprises a number
of software modules collectively known as middleware.
Middleware is a term known in the software field to describe
30 a layer of software which is positioned between application
programs, which are written for the specific requirements of
the operator of the computer system, and the proprietary
software purchased by the operator of the computer system.
A key role of middleware is to insulate the application
35 programs from the demands of the teleprocessing monitor, i.e.
IBM's CICS. CICS is a complex piece-of séftware produced by
IBM which is regqularly updated. By using middleware the
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message based i nt erfiguge 1 nd Jabowwrhematic diagryms ofi thenpefteare

hardware j@ngds thbkt ¥aes. m,naggﬂen@agfg@,e 20 conponents are | BM 3090 series
mai nf r anes. Standard software is uti]Jised for the o a'n‘gl
%ﬁé at eDase

system (MWS), and t inp‘f‘él%’ﬁ?%c‘é%%’\"ﬁb‘%n’rt’cﬁ R3S
nmanagenent  CICSy$t ehich iDVBursobpasses Gorpud oniddlsscairat ds oMid:dmauaee '

Associ at es HQUS;er%SIBJeP@gﬂ}, RegHet U 98n BREK AL slch as access
control and validat:.on, before passing it on to the
15 appropr:.ate applica__tion proéram 5. Dati is returned to the
termin_al back via middlewa_:e. 4, CICS 3 and MVS 2.
.An integral part of middleware 4 ére middleware tables
13. These tables 13 hold 're_ferenc_e' data that describes the
- configuration of the on-line sjstem. 'While the system is
20 running these "tables are held within the machine’s memory
which belongs to MVS (the MVS pi:ivat..e storage area associated
with the CICS address space). The data for the tables 13 is
held in a middleware database. . This data is then used to
build linear datasets (LDS) which are loaded into memory when
25 the system is st_a:tedQ The data is entered and maintained in
" the middleware database by middleware ancillary software 7.
Most application 'prqgram_s S are controlled by
middleware. A few are allowed to run in the CICS environment
outside the control of middlewaré. In general application
30 programs 5 do not use the services provided.by CICS except
texﬁporary storage queues (TSQ). and program contro;.
Middleware is made up of a number of different componénts
which are shown in Figure 2.
A description, with reference to Figure 2, of each
35 middleware component follows. '
Middlewars '.l'ablu
Each of the middleware components 6 accesses one Or |




25 4AA WisosiBidehar dware and software conponents can bePCT/GBYMmos#lased
fromIBM UK Ltd, PO BOX 41, North Harbour, Portsmout h, PO6 3AU. The
system furthernore conprises a nunber of software nodul es collectively
known as m ddl ewar e. Mddleware is a tergnknown in the software field
to describe 30 a layer of software which is positioned between application
prograns, which are witten for the specific requirenents of t he
oper at or of the morpudferthey stiddl ewadet habbeopt Bt a¥ging aufilllary pofchased
by the operator of the cogbuhclat)Uelleconsdifted AP ShafhdiLasAlaahsihg

f nds of t tele ssfng

I nsul ate the application 35 prograns fromthe dena proc
nmonitor, i. e. CceqtBRs @I%éntél adj the Eahpeex piAse-rangss: \pade pkedtired
by | BM whi ch tablreagudicamoy tipsetitdtely Byedome 0o filisticmar € Thize tables ¥Ee
95/ 29440 . S PCJ/ .GB95/ 00881

s aphl A% LRESy e PaChine ¢ Mooy SHTHY #YREON speg-up and
since they can ri&ug cihangesnidni rofree¢onr)refifective dentily the tablegeare

conpl exities of dellcadeaci Agew Whehl €5 BISE (Hrd NP VAR 1t and@R¥reBIALES
necessary due taq NQW.VeLraloDs ngCispS.estStrl\%?ddl eware al so all ows many
routine functioffs SUCh as 5|§ﬁ- o "3 val i dation and abends to be
handl ed central IDfaloguer ¥apagerhan bei ng reproduced in each of the

application 19 progrpi®logue manager [ A& &nk M 2 midRWewaR8Mebhponent.
di agrans of the software 10 of the data n%%g_'rrent Sé;stem Al l
i nput from ternit&ls T Fast®tFi ik ngi, a, dighegye; gapedern & uth
passes it to ni @xlecwsed. 4. Didlogiiewanager 8 doperbbs nEhe qidcwiessimacbifotise on
the data, such @%f%@?es%allingcoQBEO!va@ggusvah&qaibgﬂre bggﬂ%gnegéés'g
it on to the S appropriafe ap;allcatlon programs. Data Ts returned to
t he application programs 5 as necessary. After the application
15 program 5 has finished processing the data, dialogue manager
8 takes control of processing any output messages.
Access Control
Access control 9 is the main middleware security
feature. Before the on-line system can be used the user must
20 ’'sign on‘. Once a user has 'signed on’ access control
determines whether the wuser can access a particular

transaction or application according to:

1.  The user profile their user ID is in.
2. The terminal group their terminal is in (note
25 that access control based on terminal group can

be configured off).
Menu Management
Middlewarg developed systems are menu driven. When a
user 'signs on’, the primary menu is displayed. This menu is
30 built by menu management 10 and it only shows the
applications that the user is allowed to use. If the user
selects a particular application; menu management 10 builds
an application menu showing only the transactions, belonging
to the selected application, that the user can access.
35 Routing Process
'Routing’ 1is a process 117 used in transaction
switching. Its function is to examine screen input data



termnal back via mddleware 4, CICS 3 and WS 2. An integral
part of Wiy gddbsgare 4 are mddl eware tables 13. The®P€TIGHI5/008813 hol d

ref erence data that describes the configuration of the on-line system~
Wiile the systemis 20 running these tables are held within the machine's
menory whi ch belongs to WS (the M/ @r+vate storage area associ ated
with the CICS address space). The data for the tables 13 is held.in a

m ddl ewar e dat abase. This data is then used to - build linear datasets

(LDS) which &Felepheme mumefen®CFORREn nurbeame oy saddress sdatadd. anthe
data is ent ej@éneisly "Bhat diyBeemi Where thie HHaddlag¢@ba Gabalaseudy with

m ddl eware apgi| | ary.sof re-l. . , st . applicatio rograns 5
are control Pgﬂ{: §§¥a. &\#?(?adg\ﬁart@ dR_ % sa:'\% é‘ﬁ%ﬁ?\ﬂ?{%z’f%%ﬁhﬁeﬁh@c@ CS
envi ronnent ‘' lookoup'si te tincomima datef andddsenatate ih wethralsyghsEn.cati on

30 prograns gndgenfie USHrd i@y ¢ad1BEOYI ded by’ CI CS except
tenporary storage queu_fs (TS% and program control. : M ddl ewar e
is made up of a nurfber ofeXfiR nt conponents whi ch are shown in

Figure 2. 2. A desmounst inmmbewi th reference to Figure 2, of each 35
m ddl eware conmponeny folpSsoge M ddl ewar e Tabl es Each of the
m ddl ewar e conponents 6 accesses one or WO 95/ 29440

PCT/ GB95/ 00881 4.  Posttown -9- nore of the

m ddl ewars tabl es 153. Usidowplatyi |l ary software 7, the system can be

reconfigured by addin angi . rtail I ts. i he _t ahl.es.
Any changes made tgrf ﬁaeﬁl%i%h‘t’a%lhgged&sn&%%l ﬁ?é%ti't &%Qt?egon@thes'fsec c’ltve.
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r el oaded, i'@&l@f@iége LDSs are next rebuilt and refreshed
15 Validation 12 is a large pétt of the processing of any
terminal input. Within the middleware_ tables 13 there is a
set of tab;es that specify the basic validation that is to be
performed on every field on every screen. Before the
terminal input is passed to the ap;élication program 5,
20 validation 12 validates each field c_:h the screen according to
the rules specified in the tables 13,

The types of validation that are performed are for

format, ranges and specific valuea'._ There are no validation

" checks '~ against the application database or field

25 interdependency checks. These are the responsibility of the
application programs 5.

If any of the fields fails the validation, the curreat
screen is redisplayed to the user with an .appropriate error
message. The data is not passéd_ to the application program

30 5. | -
MMBI (middleware message-based :inta:faee) server

MMBI 14 allows an intelligent front-end system (e.q.
PC client) to invoke back-end system functions via self-
defining type/length/value (TLV) messaées._

35 ' The MMBI server 14 logically acts as an agent between
the front-end client and dialogue manager 8 (which runs
standard screen-based business transaction). It allows one
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manager 8 is the main m ddl eware conponent. Each tinme a term nal sends
data, dial ogue manager 8 is execut ed. Di al ogue manager 8 controls the
processi ng of the input, calling t+Hell various m ddleware

conponents and appl ication programs 5 as necessary. After the
application 15 has fi ni shed processing the data, dialo

nmanager ’gl&% 3&%@%‘?°§F0885§Fn§xaﬁ9t%€tmﬂeﬁé§seag@tro ofp@Bess
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1. The useb profil eahpemidasewat® b8 blsiness functidn cadhBet @k@cdakd

group their ter\f’é‘ éssbﬂf(-agkfnigé d.gtasgﬁﬁ guﬁgg%tgﬁ??(:& % N roI QRSEd

on terminal group ¢
Managenent classic FIRR esRFeeriepEropRtaticoRens Thee MRSHAGH, vétnr pheh a
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menu manageh®nt 10 buThelsMMBI seryepl ilcatpxocessrs stiveV mgssage, t kentrols
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- 10 - Error messages
15 Every error message output on a user's screen is
allocated a unique id. The text associated with each message
is stored in one of the middleware tables 13. When
middleware, e.g. validation, or an application program wishes
to display a message to the user they only supply the unique
20 id to dialogue manager. The message is displayed, by
dialogue manager 8, using the text in the middleware table.
Operator Interface
With the inherent complexity of middleware developed
systems, there is a need for sites to be able to monitor and
25 control the teleprocessing environment, an operator interface
15 is thus provided. With this interface 15 the user can
monitor all messages produced by the system and monitor and
control items such as: -

] Users signed on
30 ¢ Terminals
o Printers
Background schedulers

Message Service
) Message service 16 is used to pass data between
35 systems that need to communicate whilst performing
transaction switching. There are two sides to message

services: -



(tel ephone nunber, account nunber, or address data), and I dentify the-

system Wigssaehdve transacti on should run with t hat ORCTAGBISIONS8Adr der to
do this it uses routing tables to "l ook up' the incomng data and . =~
associate it wth a system 5 There are five routing tables: -

1. Tel ephone 2. Account pynber 3. - Postcode

4. Posttown 10 5. Locality ' In addition, there is the
county table which is not used for routing but to supplenent the data

contained wi#hin Locahenemmsigeoerrivhibee(LMs) useche tproeekanasedr mtiheg. .
validation 15 s0P!d i hedid & | AP LA rOled 06 BUOLOES) Rl ANV
e md s a set 0

termnal input. Wt,}lunt eware tables 13 there |
tabl es that specifythheranatie sy&teBation that is to be per formed on

every field @n everpemsteatessadicisumrilded (RMS)t 64 i@l proquss iwasgdisised to

L1 2PLicat1 on o1 008D lgee B ki L el i U 8 4R08" 11/ B d

screen according to €S speci
The types of vali daoms ayghemre perforned are for format, ranges and
specific val %gﬁteibesﬁae;[ﬂﬂ@a vedugiat i1gn checks against the

a

application tab r. field 25 interdependency checks. These .are the
responsibility of fﬁ@.lecots SSBI%FE‘aﬁ%‘H-EB‘ﬁF& gﬁf g.age"x ana.élys%.s.l fgﬁﬂybeof t he
fields failsstioppedl pdastanted hsing ridvet operatorr épherfacedi $pl ayed to the

user withy@n papRFRPEraheiRG " PRP) SubsPptemde. The data is not passed to the
application program. 30 5 ddl ewar e nmessage-based i nterface)

. MVBI “( mi
server MRS UGy ﬁllcﬁ\/\spﬁﬂv*é?%l | $RR NG ef@ sP8EenTIROLS
PC client) t@rimrekes, batie ceatas§atdmihentitbas provided are ndeflivery ‘

ype 0 s ILIL =St s e 400158 )

acts as an agent f ont-end | al ogui€ manager 8
(whi ch runs aPPlisghifR P SanesAtE8 KPRAKY ABSS themiddlieyare fatapasks one

15 from which the printing function within middleware controls
the actual printing of the report. .

The subsystem runs in CICS, but in the background. It
is started when the cIcs system is brought up and it is
controlled through the operator interface 15 rather than

20 dialogue manager 8.
Abend Coatrol : _

As middleware provides its own environment it is
important that any failures do not cause the user to drop out
of that environment and into native CICS. This could

25 potentially give the user confusing results.
_ Abend control 19 takes control in the event of any
failure. It displays an abend screen giving relevant
information which the user can print and pass on to the
support staff. Once the user has processed the abend screen
30 the user may continue (ex’cepi:i.onally, the usér may be forced
off). '
Background Scheduler _
Within any system there are a number of functions that
need to be executed straight away, i.e. as the result of
35 terminal input, but are fairly heavy users of resources. If
these funcf.ioris are executed from a terminal the terminal
would be unusable for an unacceptable amount of €:Lme._ The
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- 11 - or nore transactions to be executed under the control of an
obj ect script |anguage. The MVBI 14 introduces new m ddl ewar e
systens tables 13, thensel ves supported by hew | i near dat asets. 5
Any m ddl eware or business function can be executed using a

sel f-defini ng dgt st ream nessage. r at her than t he classic CICS screen
presentation. al‘%ég’ffé‘ggagé?he Yeporl facilifates,dhaseutunseions-a t e,
| engt h and val ueogtital)s the ffummitionsl(as they Teweddtel iserclgs kaqkgromssies
the message, cOR{d Wcheduldd 205261 SR LSELE I thyl gf)a?ﬂegﬁﬁﬁ&ﬁ@ qgue

manager) and finall returns the resulting outpt

I nin
f or mat . Error mes§8§38%aliy 2 tragsacrion oruppisgqelTom put &?r&“&égr' s
screen is 5 adummictsediataunioguhel dhackieothedt sanedul g e2b Widih axiessaagage

Is stored in 1°c.“‘is QLfttQ% tdNehdne %g;céé‘{%ﬁsrh Jd%termmgnwhefh&c@ faRr €,

e. dJ. val i dati on, |1 catl on ramw s nessage

to the user theﬁb% ayf émmbfephereﬁpaae 20 id to dial ogue manager. The
nmessage i s di Smﬁkﬁd,JoHD)SubmisdlahOgue manager 8, using the text in the

m ddl eware tabl e. % Ql]'ioipﬁ eQ’Jb%ﬁ.%s:.o m?art of m:.ci"dfmafem}felogﬁl.&ows

conplexity of m ddl evvare yste there TS a need Sites
to be able &6 rohiarplifdaFior progres| 5t|’$@ tséllbeplto@eégbngioeﬁ\ﬂsr dﬁ@bmﬂntaﬁ

operator inter fsﬁﬁ:féystem])5 thet RigePr exhdathen VbR t&Y S tndt €4 bB€ € pkagirl!

user can |tor nNessages duced. by the ste n nj t
control items s L ye e, F%Ugé'?écg}g X! %%ﬁ “Fadlfs i ?frzﬂr an
* Printers appl:zcatlon transaction to submit a batch job to create a

report intoc the report printing subsystem 18. Once the user
15 has found the job has finished, by using a middleware
transaction, the report can be browsed online using the
report printing subsystem 18.
Ancillary Software
The reference data that is loaded into the middleware
20 tables 13 is held in the middleware database. The ancillary
software transactions are used to create and maintain this
data.
Screen-Related Tables
Middleware relies on a large amount of reference data
25 to provide the reqﬁired functions. This reference data
describes the components of the on-line system and certain
control information. '
The data for the tables is held in the middleware
database. To reduce the overhead of accessing the data it is
30 loaded into the machine’s memory. There are two types of
tables residing in the MVS private storage area; gtatic
- tables (protected against updatz) and dypnamic tables
{(unprotected for update).
The tables are loaded as part of the CICS STARTUP
35 process, or during an inilight tables reload. The data is
loaded from linear datasets (LDS) into the MVS private
storagé area, A Database Control Table. (DBCT) for middleware
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whi |l st performng transaction sw tching. There are two sides to
nmessage services: - WO 95/ 29440

PCT/ GB95/ 00881 - 14 - - 12 - ' * Local
nmessage service (LM5) - the process used in the user' s hone
systemto send and recelvedtato/fro renote system

* Renot e CRES3LHR LR4QF PRERPUE ‘"erhep? 68851&&55%6"%# LD§ data 18 (o
renot e systesmamiceomdpnamdc.send data to/fromthe , hone system
Systems Statistics ¢iiNeabies are reaa Floh®GbauakeL £ PLA SH & Ty

| at er anal ysi s. stopped or starte st n operator 1 nterface
15. 10 RepoFFaPFFﬁPFnQaFRF?“%ystem Though CI CS provides the

ability tosuse rencifs addregsi BEcssch dam eslondeacid aidrdd ea pheETE are

not very ' report printing subsystem 18 allows an
application ng ggg% %aggg%por{he)l nto the m ddl eware database 15 from

whi ch the pri nti ng aectieated t Hthe ntkRtiaarabiemi canot are t pedinkiadh|
printing of ihe EGEQiis in the Wt&ﬂ%&%ﬁm beNS ahf QJ:@S mbaaf;éathe_
en

-backgr ound. arte stemis_bro t up S

t
control | ed t#??ouﬁ?ﬁet ﬁgs S8, K PRt P9 E gef‘éfhe‘fa’? h&R %%-al o
manager 810 SIGNAQQMESMr ehd BROADCAST mb&addlae:\narleaq@e@mﬂe@z i empywn

environnent ifeeb2ds which are updated during the CICS run.
Static Tables | | {
The static tables are split into several parts as
follows: - _
15 Screen-:elgted'
| Access-related o
Transaction switching-related.
Configuration-related
MMBI -related
20 Screen-Related Tables
Validation Tables

One of the middleware functions is to perform basic
validation on all application screens. To do this middleware
needs to know'the.details of every application screen, i.e.

25 field locations, sizes and validation rules.

The screen details are generated into the middleware
database when a screen is created as part of the application
development. When the load module_for“a screen is sent out
to a site, the screen details are also sent. The details are

30 loaded into the site’'s datahase'as_part-of the configuration
management system. '

The screen details are loaded into four tables as

--shown in Figure 3.

The purpose of each table is as follows: -

35 Map Headers 22 ' Contains the name of every screen
in the system. It is used to

find the field details for each screen
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envi ronnent and into native CICS. This could 25 potentially give the
user confusing results. Abend control 19 takes control in the
event of any failure. It displays _ abend screen giving relevant
I nformati on which the user can print and pass on to the support staff.

Once the user has processed the abend screen 30 the user nay continue
(exceptional |y, Maperigkds e/ be forced confhins the aSBCAONUYHY oIChady er

Wthin any systemthere are a nunber of f%mc%%ons t hat need to be
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scheduler 20 facilitates these functions.typét is aceaangel scHdok fitictalgws
as they execute in CICS background. TS'@n? Ul e 20 dvib £ ONLHPL! 14 (z, Ry
General l'y [ 3 £

the operator interface 15. _ a_transaction running from
a term nal 5 subnits data to the backgrbtfbtsfediti®e®a?ge or processing.
It is left up tvaldaddtimmpViataksoDdso det ewwemeawWaeeéh@r i8r t8otbe vallildateat
has been prggessed. Bat ch Job Subm SS%%& The bhatch

j.oh .
subm ssion part of mddl eware 21 all ows arhs%paplslpceaq[ilfolr? B'ra (j’rea 2595'51:

subnit a job to JES (Job Entry subsyse®nyatues usbhe dduehedr nbhgtodst he
] obs progress through the system A tyddigred!Sen 0fpn! hi Anfagartlivularf or
an application transaction to submt bat crlté'ob go creatbe a E‘egort
into the report printing subsystem 18. 332 R etexrence by more tha
one field. This table contains

15 - all valid IDs.

Validation Values For each wvalid ID in the
validation typé table this table
contains the specific value or
list of values. |

20 New Maps/Program Tables The new maps/programs table is
used by the tables locad manager
during the inflight relocad to
determine which new maps have
been introduced since the last

25 . system startup. This 1list of
maps and their associated
programs is used to drive an
automatic CICS newcopy which is
synchronised with the

30 ' introduction of the new versions
of a map mask and any validation

_ table information.
The validation types tables is not used during normal
processing. Its purposes is to provide a link to the

35 validation details table when the tables are loaded. After

the table load the table is not used. |
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transaction,

t he rep@igospadapbe browsed online using the report prACTIGRI§OEbsyst em
i s | oaded

18. Anci |l | ary Sof tware

The reference data that

into the mddleware 20 tables 13 is held in the m ddl eware dat abase.

The

ancillary software transactions are yged to create and maintain this
dat a. Screen- Rel ated Tabl es M ddl eware relies on a |large
anount of reference data 25 to provide the required functions. Thi s

reference datoperatidescfi MBIt he conponents of the on-line system and

certain

data it is

at apase. To reduce the_ove accessing the

tabl es residing i n Oiee Méhpectad ctisd O¢ Bigentar £igns Sémtbg normahbs €feen
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PCT/GBQS/OOStheerEQSége transaction can be used étjﬁfz time durégﬂt%?%S
i nf or mati on sbgnednhst #essidm. particul ar LDS data is static or

dynam c. iq
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transi ent data_queuyes, o The address of each table | oaded is
& & \ [ i heg grom

storedir1th@“§

15

20

25

30

35

evice and the terminal session is switc
formatted screens into free form text.

All subsequent communication is made using valid MMBI
messages. The client’s order of communication will always
be: -

Send request meésage

Wait for responsé

Process MMBI response

Send request message

Ete.

Within the allowed set of MMBI requests there is one
that the clients can use to switch back to formatted screen
mode when necéssaryl Once there, transaction / MMBI’' would be
used to again switch into MMBI mode.

MMBI Objects ' :

In addition to standard transactions, MMBI objects can
be executed. '

An object allows the client to pre-define a group of
one or more transactions to be run in seguence. The
definition is written using a MMBI scriptllanguage. The
definitions of all objects are loaded into the object table
at stattup and accessed from there whenever one is executed.
. P:s language can define: - -

e A sequence of transactions (with or without
parameters) to be run (EXEC command).
o Conditional logic based on resultant screen id (ON-

EVENT command).

wareTR¥fE®®re two types of

acce8§edifr oFeRMASEE JhheRctEhE [ DS)

(

( _ CO“trO'Tér‘%QEHHtaiéHLss‘ to the MMBY ¢ ac‘%%nﬁ;heoﬁﬁb!ﬁéeéé hel d-
in the m ddl eware rhead of
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whi ch are updated during the CICS run. St atic Tabl es The
static tables are split into several parts as follows: - 15 [err]
Screen-related @ [ @orditiohadedsgiel BAe€d on d4ix rYaluesTr(dFs zommand).

swi t chi ng-rel at d t r ff% [5f MBI
-rel at edg 20 Scr een- ’{at e&l'?gblogo%kgyig ?Qg%t 'ﬁ‘ com{ﬁd)] One
of the niddl eware fun@issh$hesopidept rag n‘F‘B&J&ted exe\?&ﬁ‘i‘-ﬂﬁt i BRe oFesRqnse

application scrpaessagdtaslahehcsightdbEdicdntainsNeRésddtn Ismwltfheddnya&ﬁes

of gvery app Cgkkﬁgﬁcrg&%aﬁﬁé sc%%éielﬁ%ml#%at iagnsbb ed%fng?‘m? he?

val i dation rules reen S are gen
m ddl ewar e tgansaetionthemay sepben Hefugnead edflags paﬁi-uea tgpt of the

appl i cation ogleysi@pmmreasv\ymﬂfamboeéoavéaé ecthis fcSLd@RN i s sent
out toaste tg Green etall 51 sent. The detalé at 30
| oaded into the®site’ ed%r"é‘ﬁagé H?spﬁft %2 (5 nPhg8F5PRRR and internal

managenent system variables TB8Tsceosmandptails are | oaded into f our
tables as 44 ﬁggymua fvgufﬁ,l% The purpose of each table is
as follows: - ﬁw—ieaders Contai ns the nanme_of every
screen When re"e"“ng or gpndidgsyat ARssage; i NYUBY nede

find the field ftdaléwvaforneasish txcdaow the Eﬁkﬂ5lﬁ9é£0all the application
PCT/ GB95/ 00881 screens currently supported by the MMBI facility. These
details include the field’'s standard name, location and size.
15 For one screen the details are collective known as a mapview.
The mapview are generated into the middleware database
when one of the MMBI supported screens is created or modified
as part of the application development. When the load module
for a screen is sent out to a site, the screen details are
20 also sent.
The screen details are loaded into two tables, with a
relationship similar to that of the map headers and map
fields tables of Figura 3.
The purpose of each table is as follows: -
25 Mapview Headers Contains the name of every MMBI
supported screen. It is used to find
the mapview field details for each

screen.
Mapview Field Table Contains the definitioqs of each field
30 on all the MMBI supported screens. It

defines the start position, length and
standard name (actually the numeric
identify of the name in the standard
name dictionary) of each field.
35 MMBI-Related Tables
The standard name dictionary table is used to verify

all MMBI messages.



- 15 - Map Fi el ds 23 Contains the definitions of each

field woesgymey screen. | t PCT/GBIS/0C88% i nes t he
start position, | ength and validation type v
of 5 each field. | the val i dation

type is a range check it al so - 18 - contains the

| ower and upper limts of the range.

Val i dation Val ues Ids Wien a field is to be validated 10

agai nst a specific Thel object| fable is used to execute supported okjfectal ues

the val ue oryhbfitrdguested by the client. It is actuald$St@Begaiied,DtneANy
particul ar D can be reference by nore than

I
one field TRrEET PP d8hfid fables. “all valid
| Ds. Val i dat i oiThéalcopsents of thertallmshanealid ID in the
val i dati on t¥9§n&§£& nddl WilcH3lchary Contains all the standard Gidiedi NS
the specific value or l'ist of values. 20
New Maps/ Program Tabl es The new mafB&tpRoghs®s i‘%ﬂ’%ﬂ?%‘i by MMBI.
used by the tables | oad manager Each entry contains a diniigug the
inflight reload to maps
have - . be€n TR T 0 Sggggkﬁnce %dm#'ast%%‘
system startup. This list of . the mapview table and the gijyect and
their agsoci at ed table to iae,miogja-_rnsa |r§,d¢$ed to drive
an aut o c, Cl CS.newcopy
synchroni sedObjeW'ttf"u“'dexf tah}e H%Lains alE'. "‘€h£ ° f" P’Bdﬁ'&iicgn of
the new versions are suppoxfied py¥p MMBK. and Each ‘
_va: ' gat I on t Cabl t 4 entriraﬂ@cdirﬁsomt beMmore events The
val i dation types tables is not used during. nor.nal rocessin _
purposes is to provide alink to °Ffe \Bandled oRY cthe 5°g‘1jz?&te when
the tabl &s are _I oaded. After t he Eabhe levaditt hepdixitss | $nbot hed.

details table, defining the
object language statement(s) to
be executed for that event.
Object detail table Contains all the statements
20 needed to service all the events
of all the_objects in the header
table. ;
MMBI (Middleware Message-Based Int.;taéo)'SQrv-r
The MMBI server 14 is invoked when a request for
25 function or data is made via the msssage-hased interface to
middleware.

Communication across the interface is made by a self-
defining message using the type/length/valua (TLV) notation.
The contents of the message allow any client process (e.gq.

30 PC) to make regquests to and receive data from the server
process (middleware system).
MMBI Message Format .

The key rule of the syntax for both input and output
is that apart from the first five characters (MMBI and one

35 blank) the entire message is in TLV format, separated by
delimiters. ' ]

This implementation of a TLV format is: -



VO 95/ 294 PCT/ GB95/ R08&#asio
0 . _ 0881
- 16 - 4{R’o”&;ﬁratlon of MMVBI To gain access to the MVBI the

ctient only needs normal term nal access to the m ddl eware system
Once connected the client signs on by noruedg Screen 5 scraping

techni ques fromthe m ddl eware sign-on screen. | f |nned|ate
MVBI access is required then the transaction |dent|ty MVBI' is
entered on the stefpttrt;ddiddarvvvvvvyvvel herwi se the transaction can be used
at any tinme during thgnere t8+88E€eON SESgi g gul name dﬂ¥ﬁk*?9 3
transaction identifies the client as an e term nal
session is switched from formatted st%%n§m4¥n%}quﬁisﬂornttext.

Al'l subsequent communication is nade usingheal delidfler, soepEEAGRT alle
client's ordgr of communication will alway Send
request nessgge Wait for respon%%eééigiements Process MvBI
response ELhY request nessagethe2@ctual lemgtih of data sent
Wthin the allowed set of MVBI requests thﬁa*a4sag§yts) t hat the clients

h b d :
Chere. “transaction  METTVEUIG bo el PRCRGARRVSWRERRLE i Do Ao

nmode. 25 MVBI bj ects | n adehaztsHh to standard transactions,
MMBI obj ect 3pCathe formBQ g&eeﬁgeﬂessage is: - An object alloms the client
to pre-define 31 @S re transactions run in
sequence. 0 de?PﬂFben L MKFPPEﬁ°ﬁsPﬁ§ a NNBFTECFNBilfangGéﬁé
The TLV' ;' data~-TLV' ;. ..,END;I'*

where MMBI is a process identifier. The actual

TLV message starts on the -sixth
15 - character.
control -TLV is a series of control word values

that request and report on actions and
control the flow of data e.g. "RUN-
TRNSN; 3; DCA; "

20 data-TLV is a series of TLV items that define
the data. These can be key d4ata
needed to run a MW process or the data
returned by a process.

3 1;:%; denotes the end of the message, both

25 client and server knows there is no
more data to process after this point.

Example of a message sent by a client process
requesting transaction DCA to be run with account number
10000000. .

30 MMBI RUN-TRNSN; 3; DCA; CTL -

ND; 1; *; PARM; 8; 10000000; END; 1; *;
MMBI Server MMBI Functions

The server's 14 invocation and operation will now be

described, with reference to Figure 4.
'35 0 When the client is in normal screen mode

o The client process requests a switch from normal

screen operation to MMBI mode. '



definitions of all objects are |oaded into the object table at startup

and acGeg$€istbahs om t her e whenever one i s execut ed. PCT/GBIS/0P881 | anguage
can define:- [err] A sequence of transactions (with or v
wi t hout 35 paranmeters) to be run (EXEC comrand). [err]

Condi tional |ogic based on resultant serx®enr id (O\I— EVENT
conmand) . WO 95/ 29440

PCT/ GB95/ 00881 17 errl

Condi ti onal |ogic based?t §BacoBFRES data c,fGlﬁTﬁHG)"lient % vpilable

Extraction of certain daiat¢EXdRéfIonorumidng in MMBI modeONCFhé serebiect

has conpl eted execution,, t e
contai ns the data speci f |4e § {&?@%&S%ng t&ﬁ%%’%%orﬁ%g %ﬁ@ih E'tesggéx
an object running 10 acknowigAdgiggi bhat nele witeketis rorpdets. vafl‘l}és out

of the 5 possible humdrdad%wa&al kgbten§{9Mmbheopdtaany i MMBI modkerr]

Setting val ues of data ff S_% gn scregnf and |nternal vari abl es
( SET cormag 10 MvBI* e pREn $8h 1e When receiving or

sending a sage WheR\MBhenmldent lsm:ddIMemqéedéiabowev\mlanegdet 8i'ls of

all the appli catlomnvokessccrzﬁenéemf eqyl )énﬁJppéHéé‘éj RHet fﬁ%tfﬁsgl ity.
These detail s inc| udg he fie s standard name, |ocatjo sSi ze.
|

15 For one screen CRESHZLG; P¥exn; ko EgPI BRFYSE Whowhhesserven it R ecodes

The mapviiew are gembeamessage candcopexitiesthuseat abase when one of the
MVBI supported scregRpelkS created or nodified as part of the
application devel ogment When_the | oad nodul e for a screen is_sent Ol.a
to a site, the scr®n d&bsi | S1ipBt ohag| cFequegted one of the, MMBL..
details are | oaded int o suppoirteic€unektisng (e. g. raimtprocdss) Sumcltdont 0

that of the map headers,&%'magverﬂow data etec. ). When executing
15 processes a standard transaction or an MMBI

object can be requested. '
1. The data items sent in the message are

converted into a standard screen.
To do this the server uses
20 two of the MMBI tables.
a. Standard Name Dictionary Table
This contains all the names for data
items supported by the server. Each
name in the input message is searched
25 ' : for in the table.
' b. Mapview Table
This contains all the maps (screens)
of all the transactions supported by
the server. For each map the numeric
30 identities for all of its standard
' names are listed (collectively called

-

a ' mapview ).
A virtual screen (as expected by the
. application program) is built using
35 the relatianahip between the message
"~ elements and the positional
information contained in the mapview



fields tab%s%é |gure 3. The purpose of each fahlgodich

foll ows: - pvi ew Headers Contains the nanme of every I
supported screen. It is used to find t he mapvi ew
field details for each 21 -  Screen. Mapvi ew Fi el d
Tabl e Contains the definitions of each field 30 on
all the MMBI supported screens. It defines the
start position, length and . and standard name ds:t@fmé:lr ame
(actually the nuneric t I n

t he standard 1 an object %%s re?u?lgeﬁ({]ar%/ d ere‘é%ﬁ ?c%ﬁfes 35
MVBI - Rel at ed Tabl es the thixd SablRyaithenahieet d%afhi-rﬂar whi gbl eontainsed
}D(C):TyélgiQfSyOO8 ) all MBI nessldgeshe suppor¥ed9ob38448. For each object the
obj ect tabl e%| s used to exe%utnesasct}ﬁp?cx)‘r ngb%b?’ée‘f‘%tedl’ da\ﬁeﬁ"rgﬁu"e’ﬁﬁf

the client. It is actuall 23 agdlsl eontrpd withinctherobimttiars [liszetes.
The contents of the tabl es miee: virtuab Fcredar dlgars?aéyﬁleaaw al%fug%ens
are

all the standard nanes whi ch
supported by MBI . manager 8 along with the trans qgﬁppy detaidsiins
a unique bl e andat he (;;Jmctz.on key datauekei ¢ subscript used in both
ngn{nﬁ 1P ;I te \tgvelbﬁarre > oj atgl'gﬁggdé\rgn? gef § then %i%‘?“‘fen‘s %tﬁ ‘f'heeaﬂﬁ&e%t S
whi ch app ication ceee jé’&ﬁ:péﬁtjeﬁ it@ud%n req:_:@@r;ed
entry contains one or norebyvannermal screen user.
4, Once the transaction is complete (if an object
was requested steps 1, 2 and 3 above will be
15 _ repeated for each transaction) the virtual screen
(result) is passed to the server 14.
5. The output data is converted into the TLV format
- and returned to the client.
Or
20 @ The client wants to be switched from MMBI mode to

normal screen operation.
All the context data for the client is available to
screen-mode processing. Depending on the request made
the server will either request dialogue manager 8 to
25 send the primary menu or initiate a transaction and
allow dialogue manager 8 to handle the screen output.
Example of MMBI Object
Figure 5 1is illustrative of how an MMBI object,
containing multiple transactions, would run a set of
30 transactions by employing a single request from a PC client
1, and a single response from the MMBI server 14. Also shown
in Figure 5 is the manner in which a dumb terminal 25 would
invoke the same set of transactions. It can be seen that for
_ each transaction required a pair of device dependent messages
35 must be exchanged between the dumb terminal 25 and the
dialogue manager 8. -
A spacific example of the device independent messages



to be handl ed by the bbj ect . 15 Each event

points _i he . det ai 169400881

defi ni nﬂbr}%ﬁge“a . obj ect | arll:gaage statenent (s)
to be executed for that event. hj ect
detail "table Cont ai ns al | the ,ostatements 20

needed to service all the events of all the
obj ects in the header table. MVBI

(M ddl ewar e YreRaggeBBetwdari erfmce).a.sﬁtvarand the MMBI sibeew& sarerer 14

I s i nvoked ga q d [ vaq he
message- based | nﬁ’é’ f 8’?%0{ CERSS?OEI ?:Wgﬁgs%a Q{ﬁ EOJE%O n| "tation
across the interfad®¥s %’é&étbycﬁs%@lf -containgef thengtransagel erA nPSShe
type/ | engt h/ (phyplay L Nis Oohet i SUnmary), Ded q04EBDR§ OhstbfeftASAGMEA | OW

o0 L1 e0ls PORGS: ol oty ol BoolEH SRS WBHebERE Nl O

The key rul eUsageheand Lk &Qirsniayhnmvpmt:eand out put is that apart

fromthe first fivephaicagigent( MPheg'd one 35 blank) the enti re message
is in TLV format, se aral%@g g% elimters.

Thi
i npl ement ati on of JECT; cns%%,'nmnan 6;123456; CTL-
PCT/ GB95/ 0088HED; *; PARM; 10; 0375814881 END; 1;*; .~ - 19 - tteetttet;

LTS vwvvigy vy, The MMPI'BBEGek! Lg{:{&ﬁs a neani ngful nanme for the
data max 31 chars)

the delimter, seifeatfRFOL Pbﬁest "-'35 ts in a return of OoRkEs@ye
el ement s - subset of the data contained in its constituent transaction). ‘

MMBI OBJECT-RSLT; 6; CRSSDI TKN-EGHQ,G 123456 STS; 2; OK; OBJECT-
VER;4;0001;CTL-END;;;*;CUST-NM(OI);IS;JONES & HILT PLC;CUST-
15 ADDR(01);14;200 BAUZK LANE;CﬁSTeADDR(Oz);S;SULLY;CUST-
' ADDR(OS);Q:RINGSHIRE;CUSTQADDR(O4);8;RF19 3CH; TEL-NR; 12; 037
581 4881{RCNT-ORD}3;YES;CURR-FAULT;2;NO;COMPLAINT;2;NO;PU-
RTNG;1§D;EXCH-NM;5;SULLY;LN(01);75;1 Al10006 C EXCL EXCH LINE
ON SOCKET .

20 22.55;LN(02);1; *; LN(03);75;2 A10118 C STATESMAN TELE SC 4. 00
8.00; LN(04);1; *; DIS-BL-ID(01);4;S003;DIS-BL-
DTE(01); 8; 15/01/87 DIS-BL-AMT(01);7;$308. 00; DIS-BL-
ID(02); 4;Q002; DIs BL- nmz(oz) 8;30/12/86; DIS-BL~-
AMT(02);7;48137.80;DIS-BL- -ID(03);4;1i001;DIS~BL-

25 DTE(O3);8;15/12/86;DIS-BL-AMT(OB);Q7;$137.BO;END;l;*

In this example, standard screen scraping would
require eight message pairs = 24 seconds

Using MMBI this takes only one message pair

= approx 4 ggggnﬂg typically

30 Updating “

It can be seen that updating e;ther the mainframe or
the PC client has been 51mplified by divorcing the physical
information - e.g. which transact;on, what data items, where
on the screen image to find the data items - from the PC

35 application. The PC application simply calls an "object".
At the mainframe end, this physical location information is
required, and it must be updated should the location of items



11 the actual length of data sent
(max 4 di ay(t)gjm«o VVVVVVVV the data val llJ’gTﬁnglP?Bﬂ( max

9999 chars) 10 The format of the nessage
I s:- MVBI ‘control -TVL'; 'control -TLV ;..; CTL-END; 1; *; 'data-
TLV ;'data-TLV' ; ...; END, 1; *; = 23tere MMVBI IS a process
I dentifier. The actual TLV nmessage starts on

the sixth 15 " rac ) contro] - TLV i's
. hiahge. b= " ¥ _
a series of controlworg cafhee A fg'li% tEL " map view ' 1R £o%nd
report on acti GfFea changes put through the map generatiomepfdoemssof Gata

e.g. "RUN- f pro\'/vi_des the l%nk ?them 8ektbrnai?Omessage éi:[@r]&'n}LE‘nd
is a series o wlg at definpe . the data.
These can be ket}!e datlg&@}ngg ($8k1Bfonar1y dependantie FRRFLSRATLONVRFSESEES s
or the data 5 view. 1In this way, everyecscreen ¢thangendudedsis introduced
END; 1; *; tELRHeCopa teBHall ehPErdRReRIC i PUbcimpanied by it's own,
client and server knows thrg | SpP nore data to
process after t¥f¥e p8PRy Vie¥ . 5 5 AFeP5eA by, the MBIe segwpr 1fyaty
client processun timguesndnghusanchasges) DEA sordems’ Usre\ Automatiichlly
nunber 100QRee%modted. MMB I RUN- TRNSN 3 CA,; CT
L - ND; 1 *; PARM 8; 10000000; END; 1; * ; MVBI Server MMBI Functions

The server' 914 | nvocﬁ?Wﬁhd%ﬁ@F&Fﬁéﬁemﬂ?w%vﬁwrdingjé'@cltihlsen,reﬂﬁnh

reference to Figweatdon3hasebéén desciien (fur Gldeciln iintieR£RCLAYG LEEWEEH

T een operat 4o S, hapThogh' "' ELgERRR SOHGRLE: *apitle] LOUIY THL
PCT/ GB95/ 00881appreciated that it is equally suitable for interfacing
between a mainframe client, or a client comprising for
15 example a UNIX server (with LAN based PCs), to a mainframe
computer system. Furthermore it will be appreciated that the
communications link between the client and the mainframe may
be serial, for example IBM 3270, or parallel, for example

LU6. 2.



- 20 - ' Al the context data for the client is available
to tranyasés/@age running in MMBI node. The server PCT/GB95/0088114 | s
i nvoked and it prepares the initial nmessage acknow edgi ng «

that the switch is conplete. The 5 : mddleware—system s now

operating in MBI node - hgr _that user err]
When the client is in MVBI node dial ogue nanager 8 ll‘llm m“"!“m s the
-server 14 and passes the data it has rec

server 14. The server 14 decodes 10 CcLAIMS the nessage and operates

t hus: - Ei t her ' [err] The <client has requested
one of the MvBI ported functions .g. run ocess,
function 1. An interfage de"b?érf?%\?ant(?ﬁfécléﬂcbﬂt"ee%ﬁl“E%&:‘Eﬁ{| ng

15 of [RipPldtatsona progrdasd dff aSdata ORafgdgaentd/Bsystem, each
obj ect cang b %p&?gﬂgiigg program re%u:.r:.m{ al devlb:% %%@angkﬁgﬁ méggéﬂé nté he

message are I'nto

To do this tkansartepngaetiony@mnd a client device teRpadle 9 FREBRESELNSS.

a. St andar d RNa@nsRo€ibfnes Ybd adilif, the interface device compris'lilhg& -
contains. all the n gﬁstfor orted

by the server. inp ét Heans for recexvingnangevﬁc?hénﬁﬁgﬁ?&%gsage

i s searched message containing a keyword dixom thecclipht. device,
b. Mapvi@w Tabl e¢irgt output means for senditld BOH e Ahbpbh&e®PS

(screens) of all the tTransactions supported by
t he server ESEsagentRad™ NP A pnagr i dentities
for all- its steadend input means for rece:.ving aadevice cdepenhdent !

(collecti veI hetdhb€dfrom an %lication program, 2 mepvi ew ).
A virtual screen (as expecte [ i-cation

program is built BEFRRE ousput Yneans for sending ay RSVFSFaPPGﬂEﬂP ekt ween
the nmessap® message to the client devicegl enents and t he posi ti onal

memory means for storing i:'eywo:ds,' data identifying the
transaction(s) to which each of the keywords relates, and the
device dependent messages required to run each of the
transactions, and _

20 processing means for extracting the keyword(s) from a
message received by the first input means, accessing the
memory means to determine the device dependent message(s)
with the keyword(s), sending said device dependent message(s)
via the first output means to the application program(s),

25 extracting data from a message received by the second input
means, and sending said data within a device independent
message to the client device via the second output means.

2. A data management system comprising: -

30 a central computing resource having a plurality of
application programs and an interface device as claimed in
clainm 1, o |

and@ a plurality of client devices each linked to the
central computing resource via a communications link.

35 , I
3. A system as claimed in claim 2, wherein the central
computing resource further comprises a dialogue manager for



i nformati 88 496 ned in the mapvi ew WO 95/ 29440 PCT/GB95/00881
e

PCT/ GB95/ - 21 - .

and standard nane dictionary. I f an object was requested
the server accesses the third table, ﬂ"fﬂ”

whi ch contai ns all the sopperted obje ﬂmwmjm!ect
t he 5 transaction to be executed, data to be extrdcted =

and | ogi c contrql, Wt hi ,abLgcte_ar i — 2. j rigial
screen is passec?fet? Wl%ghgi gﬁg‘dggkg od %zjafzga%qmnﬁar%menr eal%lr]ugglvmqttw tc#é
transaction det §tignt devices and for senfing gesndysdef Fransactigns to they

Di al ogue mnagepl&rhmeegeesewlmﬂ heewidey .| yi ng application
code just as if it had been requested by a normal screen
user. 4. Once the transaction is conplete (if an object

was request eds séeps 1A 8yabem3asbolaimed | ilbecldfm 3, wherein theediakbdus

each transactio Vijh %ﬁ% Ukddm! & REBRGH tO
t he server 14, %ngagr i g@énﬁ e outt[:)%t pggtsa al,n cf)?l eérs'?:zd int'Po t he l’ql_l}v
f or mat device cofPTififithed t §eVhESc| {Rqgpendent message obP | 4119

The client want Snterbacewidesiied,f raxd MyBsse®danyo requests E£rowor malckosrgen

oper ati on. com risﬁi%etge(ﬁe%tc%xt {iﬁgéﬁdgﬁé Erk%h%éeeng__oi SygaYal %ﬁ%\?aﬁto

screen-node processing pendi ng on reques server
will either ¥eqeppligatlenscoTRgrafer 8 to 25 - send the primary menu
or initiate a transaction and al | ow di al ogue manager 8 to handl e
the screen output. Exanpl e_of WI | ect Fi.gure 5.i s
illustrative of how @ m{@%b?%cf:,alme&bin any one of claims' 2,73 or ¢,

wherein keywords stored in the memory means of the interface

device relate to a plurality of device dependent messages.
15 il

6. A system as claimed in any one of claims 2 to 5,

wherein each device independent message comprises three parts

separated by delimiters.

20 7. A system as claimed in claim 6, wherein the three parts
of the message have the characteristics of respectively Type,
Length and Value.

8. A system as claimed in any one of claims 2 to 7,

25 wherein the device dependent message contains data, and
information relating to the display of the data on a display
device.

9. A method for interfacing between a plurality of
30 application programs of a data management system, each
application program requiring a device d¢pendent message to
run a transaction, and a client device, t..2 method comprising
the steps of:-

i) receiving from the client device a device

35 independent message containing a keyword,
ii) comparing the keyword from the device independent
message with stored keywords , each of which is associated



containing multiple transactions, wuld run a set of 30 transactions
by errphgg%ﬂfo single request froma PC client 1, aper/gpssogiice response
fromt server 14. Al so shown in Figure 5 is the—fammer in which
a dunb termnal 25 would i nvoke the sane set of tra It can be
seen that for each transaction requi ged a pe‘m‘mml m gjﬁﬂj\endent
messages 35 nust be exchanged between t e dunb t h

di al ogue manager 8. A specific exanple ‘of the devi ce i ndependent
messages with/\&n85629%dfe stored device dependent messages, to find a

PCT/ GB95/ 0088 22 exchanged
bet ween a PE% |hé'ﬁ’tg fegﬁar?he MVBI server 14, when the MVBI obj ect
CRSS01 is request &diiwi | | n®engingi e device depenfientohmessagerInol

cont ai ns tmssta@aasassbeﬂstemtn the (d¥cHIP hathli AGE ke PHEER! ¥d , thEA

(Di spl ay g 2’ DCRD (Display Custoner Rental Details),

DMJ (Di sp a)? é’F& on ‘bz %ﬁﬁg)’and DI X (Display I|nvoice). The
PC client issues:iv) receiving\Bim Rii¢ CB)FOEe @p@RSS@tiGﬁNpt@grﬁms 1823456;
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nore stored device dependent nessages, to find a
1) sending the device dependent
nessage or nmessages associated with the stored matching keyword to
t he 5 application progran(s), iv) receiving fromone or nore
application progranms a devi ce dependent nessage, which contains data
retrieved as a result of a transaction, v) extracting data
i n accordance to the keyword(s) 10 fromthe device dependent nessage, and
vi) sending the extracted data within a device i ndependent
nmessage to the client device.

-26 - with one or
mat chi ng keywor d,

Y

FOR THE PURPOSES OF INFORMATION ONLY
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCT.
AT  Ausula GB  United Kingdom MR  Mauitania
AU Augwalia GE Georgia MW  Malawi
BB Barbados GN Guinea NE Niger
BE Belgium GR  Greece NL Netherlands
BF Burkina Faso HU Hungary NO Norway
BG Bulgaria IE Ireland NZ New Zealand
BJ Benin IT ‘Taly PL ' Poland
BR Brazil » Japan PT Portugal
BY Belarus KE Kenya RO  Romania
CA Canada KG  Kympystan RU Russian Federation
CF Central African Republic Kp Democratic People’s chubhc Sudsn
CG Congo C of Korea SE Sweden
CH Switzerland KR Republic of Korea SI Slovenia
CI Cote d'Ivoire KZ  Kazskhstan SK Slovakia
CM Cameroon LI Liechtenstein SN Sencgal
CN - Chima LK Sri Lanka T - Chad
cs Czechoslovakia LU Luxembourg TG Togo
cz Czech Republic LV - Lavia T Tajikistan
DE Germany MC  Monaco T Trinidad and Tobago
DK ~ Denmark MD  Republic of Moldova - UA Ukraine
ES Spain MG ' Madagascar us United States of America
b5} Finland ML  Mali vz Uzbekistan
FR France MN  Mongolia VN Viet Nam
- - GA - Gabon )

9611644 -7

-

o

P



