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A LIF E  CY CL E APP R OA CH T O  THE IMPL EM ENTATI ON O F  

I N T EG RA T ED I N F O RMATION T E CHN O L OGY
* 

N.P. Archer 
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Hamilton, Ontario 

Abstract 

Due to the growth in office automation and the increasing 

emphasis on distributed computing, data communications technology 

has become an increasingly important factor in the provision or· 

information services. Since communications is the glue that 

interconnects the various information services, a corporation 

must ultimately integrate communications, data processing and 

office automation both organizationally and technologically in 

order to provide the most cost effective service to its 

employees. This paper discusses a life cycle framework to 

achieve this integration . The fraruework is different from the 

standard system development life cycle, in that a great deal of 

emµhasis is µlaced on strategic issues such as the structure uf 

the .:;u pport organization and its interfaces with user 

or!!.anizations, behavioral issues due to the unstructured nature 

of work supported by office automation, and highly relevant 

technical issues such as standards and security. 

* This work was supported by a grant from the Natural Sciences 

And Engineering Research Council Of Canada . 



1. Introduction 

The beginnings of distributed computing in the mid-1970s gave a 

great deal of im petus to the growth of digital data networks 

which serviced these systems. In fact, distributed processing 

can be said to have set the stage for the c urrent revolution in 

office automation (OA) because it began a trend towa rds the 

delegation of information systems operations and management as 

c l o s e  to the op erational level as is c o s t-effective and 

technically sound [ 25]. Due largely to distributed p rocessing, 

com m unications costs as a pe rcentage of total electronic data 

processing (EDP) costs g rew f rom 9% to 26% between 1977 and 1985. 

However, an even g reater impact on digital comm unications growth 

is occu r ring because of the rapid g rowth in personal com puting, 

which has been closely followed by local networking in the OA 

system s required fo r sharing resources, data, inte rpe rsonal 

com munication, access to main compute r resou rces, and access to 

external networks. Because " form follows function" a trend has 

developed in which the EDP, telecom m unications and OA se rvices 

have g rown togethe r organizationally in som e  com panies, but in 

othe rs they have developed independently of one another due to 

differences in o rganizational structu re, management philosophy, 

and technological leadership roles. A recent Die bold survey of 

100 large U.S. co rpo rations [9] indicated that teleco mm unications 

i s o r g a n i z a t i o n a 11 y a s s o c i a t e d w i t h m a n a g e m e n t i n f o r 1•1 a t i o n 

systews o r�anizations in close to 70% of the com panies respondin� 

and that this p ropo rtion is growing. ii 11 i l e 0 A i s b e c o m i n 5 a 

major consume r of communications se rvices, this function is still 

moving th ro ugh the initiation and conta�ion stages of Nolan's 



stage model [16] in many organizations. In more advanced 

organizations, it is approaching the control and integration 

phases because of the investment involved, and because of its 

organizational impact. This service will increasingly merge with 

information systems and telecomm unications functions as the 

technology matures and its use continues to spread (in fact, in 

many corporations OA either began in or has already integrated 

with these functions) . Keen [12] notes the continued coalescence 

of these functions and refers to the inte grated communications 

and information system s function as "integrated information 

tec hnologies". As noted by Mag g iolini [14] , 'one may look at 

office technology ivestment in the broader sense of com puter 

t e c h n o l o g y, d a ta r e s o u r c e  t e chn o l o gy, and electronic 

communication technolo g y  as three assim ilation stages of 

information technolo gy. 

While ED P and OA continue to merge with t�lecommunications 

as integrated information technologies, office autom ation has 

m a n y  c h a r a c t e r i s t i c s  w h i c h  d i f f e r f r o m  ED P ,  a n d  i t s  

im plementation life cycle must be handled differently to achieve 

success. Ballou and Kim [4] note that these include differences 

in user interactions with technology, the nature of projects 

supported, the basic unit of inform ation processed, the role of 

communica�ion, technolo gical assessm ent, and implem entation 

strategies. And usually, because of the unstructured s upport role 

of OA, the users are likely to demand a strong role in the 

plannin�, wana�ement and control of this resource, as compared to 

a m ore passive role in the ED P function. In some corporations, 
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OA began l ife as a user-devel oped and supported function, and 

may stil l exist as organizational islands rather than ful l y  

integrated services. This will change as the demand for access 

to central data bases and com m unications services continues to 

grow. That both the technical and organizational aspects of 

integration are a significant issue has been shown by two recent 

surveys : Dickson, Leitheiser., Wetherbe and Nechis [8] found that 

integration of ED P, OA, and telecom munications r'..rnked third in a 

1984 survey of information systems executives, and Hartog and 

Herbert [11] found that it ranked seventh as a key issue in a 

1985 survey of MIS directors. 

Gi ven the growth and maturity in OA, along with it s 

continuihg need for communications and data access, and the trend 

to organizational mergers of telecom munications with information 

syste ms, there is l ittl e doubt that these three services will 

ulti mately be support�d in most co mpanies through an integrated 

infor mation technology organization. This paper discusses the 

evol ution of this integration process th rough a l ife cyc le 

analysis which in c ludes considerations of change in both the 

technology and the organization. 

2 .  � Intebrated Information Technolo5ies Life Cycle 

In considerin6 a task such as integratin� inforrnat.ion 

technol o gies in a c ompany, there are three fundamenta l issues: 

the ma turity o f  te c h n ol oby av ail able for ado1Jt ion, the 

structure of the technical organization, and the stage of browth 

of the various infor mation technologies within tile company. 

�hile data processing and office workstation technolo�y 
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continue to change, they are still stable and relatively well­

understood b� most users. However, the state of some alternative 

communications technologles is immature from the customers' point 

of view, due primarily to the speed of evolution and the slowness 

of v e nd o r  adoption of communic ations s tan dards [ 2 7]. The 

structure of a technical support or ganization and the stage of 

growth of office technology w ithin a company will vary widely 

among companies, dependin� upon such factors as corporate policy 

and culture, the size of the firm, the industry in which the firm 

is involved, the rate of growth of the firm, the leadership role 

assigned to technical support organiztions, etc. For these 

reasons it is impossible to develop a rigid integration life 

cycle fram�work, and the approach taken here will be to develop a 

life cycle "guideline" as shown in Table I. The activities 

listed for each phase are described in the followin� sections. 

2.1 �tra!�6i� Evaluation 

The first phase in the proposed inte6ration life cycle 

relates to the stratebic evaluation of both the organizational 

and technical asµects of integrating the information services. 

It is impossible to divorce the organizational structure and 

placement of the support organization(s) within a company from 

the process of integratin& the technology. For example, suppose 

a company has a strong telecommunications organization which is 

considering the installation of a digital PBX for voice, video 

a n d  f a c3i mi l e  to 3e r v i c e  bo t h  i n t e rn a l  an d e x t e rn a l  

c owm u nic ations requirements. At the same time the data 

processing or�anization continues to expand its distriuuted 
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processing functions into O A  services and to install its o wn data 

communications facilities. Clearly there will be overlap among 

these information services and it is cruci al to merge_ the 

org anizational functions so that the services can be supported 

cost-effectively. P 1ar.11 in g and organ i z at ion of t hi s type is as 

important as the rel ated technical change process [2 ]. 

Table I. 

1. Strategic Evaluation 
Organizational factors 
Technological f actors 

· 2. Feasibility Study 
Proposal definition 
Organization al level communications requirements analysis 
Technological evaluation of potential solutions 
Cost benefit estimation 

3. Requirements Analysis 
Communications requirements 
Conceptual design 
Suppo�t personnel 
Cost benefit analysis 

4 • System Des i g ri 

Detailed evaluation of technological alternatives 
�tandards evaluation 
Network desit:,n 

Hardware and soft ware needs analysis 
Vendor selection 

5 .  Development 
Corporate standards 
Security controls 
Operations and training procedures 

6. Implementation 
Adaptation and preparation of existing systews 
Phased inte6ration and testing of communications system 
Training 
Conversion 

7. Post Implementation 
Evaluation 
Refinement 
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Due to the gro wth and pervasiveness of information 

technology support functions, some companies have begun to adopt 

an organizational s tr u c tu re in which an exe c u tive who is 

independent of other functional departments is placed in charge 

of information technology. This person frequently reports to the 

company's president or executive vice president. The role of 

this executive, regarded as a "chief information officer" [3], is 

as a faci litator and pro vider, not an o wn e r  or czar of 

information technolo g y. T he responsibilities include the 

provision of access to c orporate data, making external 

information available to users, and providing comm unication 

net works. This person is also the primary source of policy on 

information, continuing education on information technology, and 

oversees the integration of O A  and ED P systems. Given a pers on 

at such a high level and and with a wide mandate, the task of 

integrating information technologies can be greatly facilitated. 

However, _ s tudies have shown that the MIS department is not 

perceived by other departments as having much power (22], so this 

information executive will have to rely on persuasion rather than 

edict to attain the organization's goals. 

During the first p has e of tne lif e  cycle the support 

organization and the technolo�y are both axamined to determine 

whetl1er the organization a l  s truct ure is s uitable for the 

technological direction desired far the firm. If the direction 

is contrary to the current organizational structure and the 

o r g a n i z a t i o n i s to be c ha n g e ·ct , t ll e n t h i s s h o u l d o c c u r b e f o r e a n y 

fu rther s teps in the s y s tem i ntegr ation pro c e s s .  User 

or5anization involvement is critical during this phas e of the 
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c ycle [ 21]. I n  fact, for p rojec ts such as OA, the user 

organization itself m ay be affected in several ways by the 

technology [19], and this m ay reflect back as an issue for the 

support organization. In terms of a plan, the current status of 

each department should be assessed, and a liaison struct ure 

should be established to involve the user organizations in 

further studies and plans. S upport should be supplied where 

necessary to advise user comm ittees on technical issues. 

The second aspect of the strategic evaluation involves 

evaluation of technology and how it will affect the provision of 

integrated services. The planning of this integr�tion process is 

an extrem el y im portant yet com plex task [ 24]. In the case of 

technology which is well ahead of the stage of growth of either 

of the three services in the firm, then the technology should be 

examined to determine where it will fit into the plans for a 

possible extention of these services. Each of the technologies 

has an im portant part to play [5], but because of the m ore 

immature state of O A  and related cofum unications facilities, this 

will be the most likely area of close examination. 

2. 2 Feasibility Study 

The f ea s ibil ity study sho uld only be5in when the 

desirability of integration and the direction of that integration 

is established at a strate�ic planninB level, with a pproval at 

high executive i11anagement levels to investi6ate· in more detail 

the potential of integration. The outcohle of the feasibility 

study may be an overall inte gration plan which will sp awn a 

number of sm aller related projects, deµending upon the size of 

7 



the company and the scope of the planned change. 

Organizational communications requirements analysis should 

be undertaken in a manner adapted from the organizational 

information requirements analysis discussed by Wetherbe and Davis 

[2 8]. I n  this approach, i n formation m ay be g athered on 

communications requirements by interviewing key management 

·
personnel about their organizatiorial subsystems. So me of these 

subsystems may not yet exist. If, for example, an inte grated 

electronic mail system has not been installed, estimates may have 

to be developed from those parts of the organization which 

already are usin g such a service. 

Given the requirements for communications and related new 

services, a preliminary technological evaluation can be carried 

out. This should be based on the status of current systems, and 

their potential inte6ration. This in turn can lead to cost 

beneflt analysis of the possible alterna � ive strate gies. The 

cost benefit analysis must be tem pered by the fact that in the 

unstructured part o f  the office systems environment, such as 

personal comm unications and decision support, it is dif ficult to 

estimate benefits in advance o f  some actual experience. It is 

therefore critical to �ather information from those parts o f  the 

company which already are usini inte grated technolo�y. If there 

is no experience within the company, then a pilot study [ 4 ]  

should oe undertaken to �ather in formation and to gain technical 

and behavioral experience w ith the most promising alternative. 
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2. 3 Requirements Analysis 

T h e  m a i n  t a sk i n  t h i s  p h a s e  i s  a m o r e  d e t a i le d  

requirements analysis a t  the database and data processin g 

applications level, and an in-depth study of the requirements for 

communications in OA [17, 23]. Traffic estimation and growth 

projections can be developed for communications which are intra� 

and inter-department, and extra-corporate. The conceptual design 

for the corporate network may then be developed, projected from 

existing systems and networks. At this point any technical 

difficulties with system integration should appear and be noted 

for further detailed analysis. These problem areas include 

communications interfaces among incompatible computer systems and 

local networks, and incompatibilities among, data structures in 

use in the currently isolated systems. 

The requirements for technical support and network 

mana�ement personnel may now be estimated (for OA, network 

management personnel requirements can be quite lar ge, a fact 

which usually takes the organization by surprise durin� its first 

exµerience with OA). Permanent coordination committees are 

required to ensure a stead y flow of information between the 

s upport groups and the user �roups. An in-deptn cost benefit 

study can now be made to quantify the costs and the benefits 

where it is feasible to do so [e.g. 15,18] 

2 .4 System Design 

Durin� the system design phase a detailed evaluation is made 

of the feasible technolo�ical alternatives for networkin� and 

extension of EDP and OA services. Standards now become very 

important in µlannin� for full integration, because a detailed 
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analysis must be made of interfaces amon g incompatible networks 

and sys te ms so that estim ates m ay be made f o r  gateway 

requirements. Record and file redesign must also be considered 

if data are to be shared amon� departments, and consideration 

given to conversion to common software packages with common data 

structure design. The development of acceptable communication 

and database standards could involve a great d�al of negotiation 

a n d c h a n g e a m o n g d e p a r t m e n t s w h -i c h h a v e a l r e fl d y g o n e d o w n 

independent p aths to office information systems. Similar 

problems have been faced in converting centralized ED P to· 

distributed systems (26]. 

S e c u r i t y  issues w ill also become more important as 

communications traffic increases [10s13]s particularly in 

confidential documents and data, and initial consideration must 

be given to this issue prior to vendor selection. This will 

allow communications systems alternatives to be selected which 

will fit well with existing systems and grow with demand, but at 

the same time have the potential capabi�ity to cope with security 

issues as they become apparent. 

The final aspect of system design is vendor selection, based 

upon the inte6ration pato selected. 

2.5 DeV�£.E,� 

In the developwent iJllase, cor.,orate standards are finalized 

for cowmunicat i on µ r o t o cols [6, 7 ] anJ data structures, anJ 

i lil ,,.1 e :.1 en tat ion time tab 1 e s are est a b 1 is he d. 0ecurity proceaures 

and c;uidelines [20] are also develoµed. Enforcewent mechanis�s 

and iJOSitive employee motivation s must also be develoµed in 
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concert with the user or g anizations to ensure that security is 

taken seriously throu g hout the or ganization. Technical issues 

for both standards and security are still evolvin g and should be 

addressed by a s�andin g committee of users and support staff. 

Operations and trainin g procedures for users and support 

staff a r e  also developed in p reparation f o r  the sy stem 

installation. 

2.6 Implementation 

Typically, implementation of a communications network to 

inte g rate EDP and OA functions is a complex and time-consuming 

project. It would normally be installed in phases with, say, the 

main communications trunk network being installed initially to 

join existin6 major systems, followed by phased installation of 

departmental p rojects. A centralized electroni c mail and/or 

conferencing system could be installed on one of the main systems 

as soon as the trunk network is in position. System evaluation 

should be a part of this phase so that mistakes could be 

corrected and avoided durin� the n ex t  project o f  the 

implementation phase. 

Train in;; o f  supp ort staff an d users w ould be a hi�h 

intensity activity durin g this i:ihase, but this training and 

upt.;radin g of skills would be an. on goin� effort with both new 

and continuing employees. This would r equir e  additional 

permanent training staff, possibly in an information centre 

support role. 

Conversion activities result from setting up new databases 

or converting data structures to corporate-wide standards. 
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2.7 Post-Implementation 

A project of this complexity and impact would require 

evaluation and refinement during implementation, to remedy errors 

a s  they o c cur. Ho weve r ,  an overall eva luation after the 

implementation is complete can provide a comparison with the 

results versus what was to be attained. Measurements of actual 

versus expected productivity due to the integration should also 

be checked at this point. Finally, refinement of the integrated 

system so that it will be better able to serve user needs can 

also be proposed after users have been approached about their 

experience with the ne w system, since some of th& chan ges in user 

behavior inay be very difficult to predict in advance. 

3. Relative Life Cycle Activity Levels 

Because various functional activities may be carried out 

over several phases of the life cy�le, it is inaccurate and 

inadequate to assume that a rigid life cycle framework could 

serve the needs of every integration project. For this reason, 

Table I I  (in accord with Ahituv, Hadass, and Neumann [1]) shows 

possible distributions of these activities during v arious life 

cycle phases. Note that these are representative of an "avera�e" 

com pany, and actual experience c ould differ 4uite widely, 

depending upon v arious fact ors already discussed. 
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4. Example Integration Life Cycle Scenarios 

Because of the many possible differences amon g the companies 

which may be going through this life cycle, three representative 

corporate scenarios are outlined below and described in Table III 

in terms of the framework. 

Co m p a n y .!.. T h i s i s a · m e d i u m =.S i z e d c o m p a n y w h i c h i s 

geo g raphically distributed, with a wel l=establis he d  and 

integrated information technology organization, a distributed 

data processin g system, and several organizational islands of 

O Ao 

Company lL T his is a medium-sized company with a hig hly 

centralized EDP and telecommunications organization, and a few 

s m a 1 1  o r g a n i z a t.i o n a l i s l a n d s . o f 0 A w i t h no c u r r e n t a s so c i a t i o n 

with the EDP organization. 

Company£: This is a small company with little OA experience, a 

few isolated microcomputers, a small separate data processing 

facility, and very little technical sophistication in the data 

processing support grou p. 
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Table III 

Probable Overall Relat i ve Act iv itl Levels 

In Inte gration Life Cycle For Scenar i o  Compan i es 

COMPANY 

ACTIVITIES A B c 

Organizational M H M 

Study 

Communications H H H 
Requirements 
Analysis 

Cost Benefit M H H 

Te:chnological L L H 
Evaluat i on 

Standar ds and H M L 
Secur i ty 

Tra i n i ng M M M 

Comments on Table III 

A. Com p a n y  A a l r e a d y  has t h e  t echnical exper t i s e  a n d  the 

d istr i buted management phi losophy which will help in working out 

requirements for OA commun i cations. However, standards and 

secur i ty w i ll l i kely be diff i cult to handle t echnically unless 

the various OA technolo6 i es have interfaces ava i lable for the 

installed EDP systems. The amount of technolo6ical evaluation is 

low because there w i ll be few alternatives; the company will 

µrobably continue to extend systems which are already in place, 

but under the control of the inte6rated information information 

technology or�an i zation. 

B. Comµ a ny Ll has a h ighly cen tral i zed da t a  pr oc ess i nb 

and telecorawun ications organization, and the intebration of this 

funct i on w i th the small exist i ng OA functions µrouably has only 
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one highly centraliz ed a lternative. The existing c e n t r a l  

mainframes will provide the common standards for the OA function, 

which will likely be networked directly to the mainframes. 

Geographically separate mainframes would be linked with high 

speed paths, to provide full integration. 

c. Company C is too small to have the technical expertise to 

handle the communications problems arising from integration, and 

would probably rely on experienced consultants to do a majority 

of the project management and analysis [4]. Top managment would 

be directly involved in the study, and integration decisions 

would be centrally coordinated and controlled. This would ease 

the standar�s and security control problem. If it were possible 

to do so, an early enforcement of a standard microco mputer 

work st at i o n , t i e d  int o  a sin g l e  v e n d o r  EDP system a nd 

communications network would avo i d many of the interface pro blems 

faced by larger firms w h ic h  a r e  f u r t h e r  d o w n  t h e  off i c e  

automation road before inte gration is attempted. 

5. Conclusions 

The life cycle for integrated information technologies will 

vary widely amen� the various companies where it may be applied. 

Every company with an information systems organization will have 

to consider the information techno logy integration process at 

some point. T he advantag,e of using the fra1i1e·,;ork developed in 

this paper is that it will assist in plannin6 and contro lling tne 

integration process, thus iinproving the chances of a successful 

evolutionarf change. 
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