
An information  technology 
architecture  for  change 

This  paper  defines  a  technology  architecture  for  infor- 
mation  processing in large corporations. It describes  a 
matrix  of processing  environments  consisting of three 
processing  types:  production,  decision  support,  and 
office; three processing  locations: centralized, depart- 
mental,  and  workstation;  and  a  methodology  for  imple- 
menting  applications  in  those  environments. Key to the 
architecture is a supporting  framework  comprising the 
communications network, a data service  function, an 
office  services  function,  enabling  software,  and  sup- 
port  organizations.  This approach is designed to pro 
vide an integrated information  system to support orga- 
nizations  whose  business  environment  is  changing, 
and  where  flexibility,  responsiveness to change, and 
cost  effectiveness are vital.  The approach is represent- 
ative of methods  used by  systems engineers in assist- 
ing  customers to decide on a  system  configuration that 
best suits  their  needs. 

D eregulation and  other economic factors are 
causing large banks, like many other organiza- 

tions in the United States, to face major changes in 
the way they do business. This situation has forced 
them to evaluate new approaches in supporting their 
information processing needs. The  current informa- 
tion systems environment  at most banks is  heavily 
oriented toward the  more  traditional production 
processing  systems. Although on-line systems have 
been implemented to support  the retail branches 
(tellers, automated teller machines, etc.), the system 
of record data is generally still processed at night by 
large batch programs, coded many years  ago and 
heavily modified as new products  are added. 

Banking is now a highly competitive industry. New 
products  must be developed and brought to  the 
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marketplace quickly. In a manufacturing environ- 
ment the speed  with  which a new product can be 
developed is  affected by the  time taken to retool an 
assembly line. In banks, the implementation of a 
new product in the marketplace is facilitated, or 
more often inhibited, by the degree of ease  with 
which  it can be integrated into existing information 
processing  systems. The same information process- 
ing systems hold the key to  the development of 
successful bank products: they  allow the banks to 
have an understanding of their customers and their 
marketplace. Bank computer systems hold a wealth 
of information about customers of the banks; the 
challenge is how to  tap those resources. 

An Information Systems (IS) Architecture provides a 
structure for the development and use of applica- 
tions, data,  and  information processing technology. 
This paper describes an approach to implementing 
the  Information Technology component of the IS 
architecture. Although originally developed for use 
in a banking environment,  the approach is equally 
applicable to other industries. 

The  architecture 

Given that it  is not always  possible to predict proc- 
essing needs precisely, a flexible information proc- 
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Figure 1 The architecture 
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essing environment is required that  can respond to 
new business requirements in a timely and cost- 
effective manner.  The  approach presented by this 
paper outlines an architecture consisting of a matrix 
of  processing environments, a supporting frame- 
work, and a methodology for identifying the proc- 
essing  types, locations, and workstations for individ- 
ual applications and  end users. The key to the success 
of this approach is the  implementation of the sup- 
porting framework, which focuses more heavily on 
supporting the  end user than do traditional infor- 
mation systems. The  approach emphasizes the 
changes that need to be made to provide an end user 
at  any location with the capability of  accessing in- 
formation stored at any level  of the  information 
processing system. It is also aimed  at enabling that 
end user to interchange and share information with 
any other  end user at any location within a single 
interconnected network, and  at providing the poten- 
tial for eventual customer access to  data. 

A conceptual view of the architecture is shown in 
Figure 1 and is described in more detail below. 

The framework 

The architectural framework surrounds  the process- 
ing environments. It provides the “glue” that holds 
the  structure together. It contains those components 
essential for the success  of any  and all applications. 
At the same time, it is conceivable that  no individual 
application will be able to,  nor should have to, justify 
the cost of any  or all  of the  components. 

The communications network. The  data delivery sys- 
tem,  or network, provides data  and access to proc- 
essing capability for all workstation users. This ar- 
chitecture capitalizes on  the Systems Network  Ar- 
chitecture (SNA) network technology by extending 
any  current SNA networks to connect all centralized 
processing systems. This includes a centralized office 
service system. In this way electronic mail services 
can be provided to all departments with 3270-type 
workstations or personal computers currently at- 
tached to  the SNA network, without incurring signifi- 
cant additional network costs. Furthermore, the SNA 
network can act as a “backbone” integrating net- 
works which support  other requirements such as the 
x.25 interface or asynchronous dial-up. 

Data services. Data services  is a component  that 
addresses two functions whose  values are beginning 
to be recognized, but which are still  difficult to justify 
in a quantitative  manner. 
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the location, format, ownership, security require- 
ments, and  other  attributes of data entities. This 
directory is developed over a period of time, 
focusing on  the most frequently requested items 
first. It is  based on  an analysis of the existing 
system  of record data files. The Data Administra- 
tion function controls the extraction of data from 
the centralized production processing systems 
into a “data pool,” which is then  made available 
to authorized users. Advanced query languages 
and relational data base systems are installed to 
facilitate access to the  data pool. The existing 
network is  used as the delivery  system to end 
users  wishing to download data for manipulation 
at their workstations. 

This  function should not be confused with the 
traditional  Data Base Administration function, 
which deals more with the physical storage of 
data on data base management systems such as 
the  Information Management System (IMS). Data 
Administration encompasses all data, including 
data  on sequential tape files, and theoretically 
even data  that is stored in someone’s filing cabi- 
net. In practice, however, management is gener- 
ally limited to machine-readable data. 

2. Data Architecture-This function addresses the 
future data needs of the  corporation.  Data entities 
and their relationships are analyzed, and  data 
models are built. Models of the existing produc- 
tion systems are reconciled against the  data 
models that conform to the architecture, and 
discrepancies are recorded. These processes  lead 
to greater understanding of the information re- 
quirements  and reduce the possibility of errors 
when extracting data for summarization  in  man- 
agement reports. Future applications can then be 
designed according to the  data models that con- 
form to  the architecture: this data-driven ap- 
proach leads to more stable systems which are 
easier to modify  when functional requirements 
change. 

These functions constitute a pragmatic approach to 
the problems of information management in large 
corporations. While in theory it is  best to start with 
a top-down corporate-wide analysis of the data re- 
quirements before embarking on the implementa- 
tion of data directories, data pools, and  the like, in 
practice most companies cannot afford to wait for 
the completion of this process. 
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Table 1 Enabling  software 

Function  Typical  Software  Products 

Data  delivery  VTAM,  IMS/VS. CICS/VS 
System/36 ICF.  Retrieval136 
Mainframe Communications 

Assistant 

Retrieval/36 
Personal  Decision  Series 

Data  storage  IMS/VS DL/I, DB/2 

Data  security  RACF 
Data  access QMF 

Query136 
Host  Data Base  View 

Electronic mail PROFS,  DISOSS 
Personal  services PROFS,  PSI370 

PSI36 
PS/PC 

Word  processing  PROFS, DisplayWrite/370 
DisplayWrite/36 
Displaywrite 1, Displaywrite 

3 
Decision support QMF, TIF. IC/ I 

Query136 
Personal  Decision  Series 

Application  development TSO. CMS.  COBOL, 
IMSADF, CSP 

System136  RPG 
Personal  Decision  Series 

Operational support MVS/XA,  HSM 
System/36 SSP 
PC DOS 

Systems  management InfoISystern 
Network management NLDM,  NPA 

Office  services. It is desirable to place office services 
as close to  the end user as possible. At the same time, 
a  requirement exists for communication across or- 
ganizational boundaries (electronic mail and calen- 
daring)  and for access to  corporate  documents such 
as telephone directories and procedures manuals. 
This requirement is addressed by the establishment 
of a central office  service system, with  which all other 
systems and workstations can interface. This central 
system also provides word-processing capability and 
personal services for those individuals whose job 
requirements do not justify an intelligent worksta- 
tion,  but who do have access to a fixed-function 
workstation, 

The provision of this central office system and  the 
establishment of standards for connectivity ensure 
that  any  end user can  communicate with any  other 
end user at  any location in a cost-effective manner. 

As a long-term objective, the central office system 
should be based on products  that  support the Doc- 

ument Interchange Architecture and  the  Document 
Content Architecture. These office information ar- 
chitectures define functions and  formats for inter- 
changing documents  and  other information between 
separate office systems that  are connected by an SNA 
network. Examples include the  Displaywrite  and 
Personal Service products which provide a three- 
level integrated office system running  under Multiple 
Virtual Storage (MVS), the System/36, and  the Per- 
sonal Computer Disk Operating System (PC DOS). 

Enabling  software. Enabling software products pro- 
vide the functions necessary to  support  the environ- 
ment. They are installed as  a result of a corporate 
decision that such functions are required, rather than 
being justified by the first  user community  that re- 
quests such function. 

Table 1 is a list of the functions supported by en- 
abling software products and identifies some prod- 
ucts that provide those functions. This list  is intended 
to illustrate the concept rather than  to provide an 
exhaustive list of software. Some product selection 
criteria are discussed later in this paper. 

Support organizations. The  support organizations 
focus on  the marketing of IS technology products 
and services and  on user satisfaction. The functional 
interfaces of the recommended support organiza- 
tions  as seen from a user perspective are described 
below. Figure 2 shows the interactions during  the 
initial implementation of an application. Figure 3 
shows the flow when the user experiences a problem 
after his system has been installed. 

The responsibilities of each group  are outlined be- 
low: 

Client Liaison-Markets centralized IS services,  per- 
forms strategic planning and systems assurance, and 
interfaces with vendors for procurement  and  admin- 
istration. Assists  users with project planning and 
establishes Service  Level Agreements with them. 

Help Desk-Provides primary focal point for user 
interface after initial installation. Monitors and 
tracks all calls and Service  Level Agreements and 
keeps Client Liaison informed. 

Network  Support-Interfaces with communication 
carriers, operates the network, performs problem 
determination  and resolution and monitoring and 
tuning of the network. 
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Figure 2 Initial implementation  support flow 
~~ 
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Data Services-Administers current  data environ- 
ment, provides data extract procedures, and estab- 
lishes long-term data  plan. 

End-User Computing-Installs workstations, pro- 
vides support and training in office systems and 
decision support systems, performs problem deter- 
mination and resolution, and evaluates new products 
and  trends in the microcomputer industry. 

Production Systems Support-Supports the produc- 
tion systems and performs problem determination 
and resolution. 

Systems Programming-Provides systems program- 
ming support for all  Is-operated computing facilities, 
provides input for capacity planning, monitors per- 
formance and tuning, and supports connectivity for 
departmental systems and workstations. 

Computer Operations-Operates the IS computing 
facilities, performs job scheduling, systems manage- 
ment,  and change management, and performs prob- 
lem determination  and resolution. 

Production Application  Development-Develops and 
maintains production applications and performs 
problem determination  and resolution. (Note  that 
this function may or may not reside entirely in the 
central IS function.) 

Systems management. Systems management is a set 
of ongoing management processes that are used to 
plan, measure, and  control  the information process- 
ing environment.  There  are eight functional areas of 
systems management: 

1. Change management 
2. Problem management 
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Figure 3 Postinstallation support flow 
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3.  Recovery management 
4. Capacity management 
5. Audit/security management 
6 .  Performance  management 
7. Processing management 
8. Management  reporting 

Clearly stated objectives are defined for each func- 
tional area, along with the  appropriate procedures 
and activities necessary to reach those objectives and 
the  techniques for measuring performance. 

The  processing  environments 

Processing environments  are characterized by proc- 
essing type and  location. 

Processing  types. The three processing types are 
defined as follows: 

1. Production processing systems: These generally 
have a predictable repetitive workload and  main- 
tain “system of record” data. They are required 
to meet firm schedules and deadlines, and tradi- 
tionally have a long system life. 

2. Decision support systems: These typically have 
unpredictable processing requirements, volumes, 
and schedules. They are often heavily interactive 
and are developed and scheduled by the user. 

3 .  Ojice systems: These support  text and  document 
processing, personal services such as calendaring 
and scheduling, and  communication between in- 
dividuals across an organization. This includes 
both electronic mail and  document  distribution. 

Processing  locations. Each of the processing types 
can be performed at any  one of three locations: 
central, departmental, or intelligent workstation. 
Each of these locations is defined below. 
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Centralized systems. Typically  these are large main- 
frame computers, owned and operated by the IS 
organization.  These computers may  be  located at 
multiple  sites, and work is run for  multiple  divisions 
and departments. 

Departmental systems. These are generally medium- 
sized mainframe computers, owned and operated by 
a division or a department, and located on the 

New  applications arise as a  result of 
the introduction of a  new  product. 

premises  of the division or department. Departmen- 
tal  systems  may  also be operated by the IS function 
under a facilities  management  agreement. 

Intelligent  workstations. These are personal  com- 
puters  owned by the division or department and 
managed and operated by the individual  user. 

The  methodology. New applications  arise as a result 
of the introduction of a new product, such  as Home 
Banking, or as a means of  cost reduction, such  as by 
improving  processing methods for existing  applica- 
tions. The following  steps determine the best  envi- 
ronment in  which to develop and implement an 
application: 

1. Determine the application  processing  type-The 
attributes described  earlier are used to identify 
the major  processing requirements of an appli- 
cation. Some  applications  span  processing  types; 
each component is  identified  for  analysis  in the 
second  step. 

2.  Determine the processing  location-Figure 4 pro- 
vides a matrix  for determining the appropriate 
processing  location  for  each  processing  type. Gen- 
erally the production processing component of 
an application that spans processing  types  is con- 
sidered  first, as the installation of a departmental 
computing facility  may  affect the location  of the 
other components. 

3. Select the appropriate products-Products suit- 
able  for the processing  type  and  location  are then 
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selected.  These products may be developed in- 
house or purchased  from  software  suppliers. 

4. Select  workstations  based  on the individual user’s 
requirements-Different  workstations  may be 
used  for  users of a single  application. For exam- 
ple, a clerk  whose prime function  requires inter- 
action with a production processing  system  would 
be allocated a fixed-function  workstation. An in- 
telligent  workstation  would be justified  for a busi- 
ness  professional  who  uses  personal computer- 
based  decision support tools,  does  some  word 
processing, and occasionally interacts with the 
production system. 

5. Validate products and workstations-Users  are 
free to select products that suit their requirements, 
as  long  as  they  meet the cross-environment  selec- 
tion  criteria  detailed  below. This is  necessary to 
ensure that connectivity  between  different  orga- 
nizational entities is maintained with minimum 
cost and effort.  Users are also  encouraged to se- 
lect products from a list  of  “preferred products.” 
Products are placed on this  list  because  of  their 
suitability,  connectivity  capability, and cost  effec- 
tiveness. Products on  this  list are supported by 
the central IS function. 

Product selection  criteria. All products (hardware 
and software)  should  satisfy the following  criteria to 
ensure that they fit into the overall architecture. They 
should: 

Interface  with the SNA network 
Allow  users to access the central office  service and 
decision support systems 
Support current levels  of vendor  system support 
programs  such  as MVS/XA 
Support existing SNA network  management  facili- 
ties 
Conform to corporate standards for  security, au- 
ditability, and recoverability 
Provide either data extract tools or user-friendly 
data query  facilities  if the products are used  as a 
repository  for  system-of-record data 
Support or provide a bridge to support SNA distri- 
bution services and the Distributed Office Support 
System ( DISOSS) 

Organizations  which control all information proc- 
essing  centrally  can  extend  this  list to specify  explic- 
itly other general-purpose products such  as  personal 
computer word-processing  software and mainframe 
data base  products.  In a decoupled environment, the 
central organization  can  provide  incentives to user 
departments to use standard software by providing 
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Figure 4 Processing  site  selection  matrix 

HIGH DATA OR TRANSACTION 
VOLUME I 
HIGH  SECURITY, 
AUDITABILITY,  AND  RECOVERABILITY 
REQUIREMENTS 

HIGH  AVAILABILITY (24 HOURS 
A  DAY, 7 DAYS  A  WEEK) 

USERDOESNOTWANTCANNOT 
JUSTIFY  DP  SKILLS  ON  STAFF I 

AVAILABILITY OF SOFTWARE 

LARGE  DATA  VOLUMES 

HIGH DATA SECURITY 
REQUIREMENTS FOR INPUT 
OR RESULTS 

QUERYING  AND  REPORTING  OF  DEPART- 
MENTAL  PRODUCTION  DATA IF A  DEPART- 
MENTAL  PRODUCTION  SYSTEM  EXISTS 

LIGHT  PROCESSING  REQUIREMENTS 

AVAllABlLITY OF SOFTWARE i AVAtLA5lLlTY OF SOFTWARE I LOW DATA  VOLUMES 

I 

good support for those products and obtaining vol- 
ume discount agreements to reduce the price. 

Niche products. These products fulfill unique re- 
quirements of an application. Most of them would 
be industry specific, such as automated teller ma- 
chines (ATMS) or check reader/sorters in banks. They 
may not always  satisfy the cross-environment selec- 
tion criteria and go through a “systems assurance” 
process  before  being selected. 

Summary 

It is expected that  the  major benefits will accrue in 
the following areas: 

Data availability. There is a growing requirement 
for access to  information at all  levels  of  large corpo- 
rations. This requirement is increased by the influx 
of personal computers and  the consequent ability/ 
desire on the part of users to manipulate  data to 
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support their decisions. This leads to the questions 
“Where is the data?”, “What format is it in?”,  “How 
do I get  it?”, and, for the operational staff  “Should 
this user be allowed to access this kind  of  data?”. 
The establishment of the data services function pro- 
vides the answers to these  questions. 

Repairlrecovery. Network management, data base 
recovery,  problem management, and change man- 
agement are all  facilitated by the recommended en- 
abling software products and the support organiza- 
tions. 

Design, implementation, and growth. The establish- 
ment of standards, particularly in the area of con- 
nectivity,  ensures that growth  will not be impeded 
artificially. The use  of standardized products facili- 
tates the sharing of  skills and in-house development 
across the organization. New applications and work- 
stations can  be  installed in remote locations by using 
the existing  network.  Enabling  software products for 
capacity planning, performance monitoring, and 
tuning keep the operational environment in step 
with the users’  processing requirements. 

Cost efectiveness. The setting of standards for  con- 
nectivity can often lead to reduced  costs as a result 
of network integration. User-friendly productivity 
tools reduce development costs. The use  of a pre- 
ferred product set will sharpen skills and reduce 
training and other personnel  costs. 

User responsiveness. An organization structured to 
support the end users of all  types of systems (pro- 
duction, decision support, and office) dramatically 
increases the satisfaction of the end user. The imple- 
mentation of  “easy-to-use”  software and the estab- 
lishment of the “data pool” function enables more 
end users to develop their own solutions, thus reduc- 
ing the application backlog. The establishment of a 
cooperative environment in which the end user and 
the central IS organization can define  new  business 
requirements with use of techniques such as  proto- 
typing enhances the image and value of the IS orga- 
nization. 
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