
As businesses  increase  their  emphasis on productivity,  data 
processing  departments  face rising demand  for  computer ser- 
vices from  people with no data  processing training  or back- 
ground.  To  be  effective,  these  services  must  be  easy  to  use.  This 
article discusses  some usability  considerations  and how  they 
were applied in  developing  an  end  user  system.  It  relates experi- 
ences  and  observations in  developing  a  system  that  is  marketed 
in  Canada  under  the  name  Interactive  Extension  Facilities.  This 
system  is  an  extension  to VMl370 and CMS and  was  developed by 
the IBM Canada  Limited  Laboratory  (Toronto)  to  enhance  the 
ability  of business  professionals  to  do  their work without  becom- 
ing  data  processing  specialists. 
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A consequence of increased  emphasis  by  businesses  on  produc- 
tivity is that data processing  departments  are  experiencing rising 
demand for  computer  services from people who have  no  data 
processing training or background.’” To  be effective for general 
users,  these  services must be  easy to  use. Considerable  work  has 
been  done on the human factors  characteristics of  application^^.^ 
from which specific attributes  for  the user interface7-’ have  been 
suggested.  The  particular problem that we studied was that of 
making a full-function data  processing  system  usable  by  business 
professionals  without requiring them  to  pursue  data  processing 
training. Discussed in this article are  system usability consider- 
ations  and  their  application  to  end  user  systems. 

In  the past, full-function data  processing  systems  have  supported 
trained  data  processing  professionals  and  users of specialized 
applications. ’” There  are,  however, a number of useful tools  like 
APL,” Document Composition Facility (DCF or  SCRIPT),^^ A 
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Departmental  Reporting  System  (ADRS),”  and  Query-by-Exam- 
ple,13 that can enhance  the ability of a business  professional  to 
apply a  computer  system to his work. When such  a user ap- 
proaches  the  system,  he must know about,  understand,  select, 
and apply to his application a number of different tools  available 
in the  system.  Each tool can have a different and  inconsistent 
interface, requiring training to  access and use.  There  are,  for 
example,  over fifty Conversational  Monitor  System (CMS)14 com- 
mands and  over twenty-five DCF options.  Education  on how to 
use  a  tool,  however, is often available only in a  classroom. In 
many cases, reference material is difficult to obtain  and  advice 
and  assistance are  spotty. 

Common aids to CMS system usability are EXECS that relieve 
complexity and  provide specific applications. (An EXEC is a 
named combination of computing functions  for  a  frequently 
performed task.)  There  are  problems with this  approach,  howev- 
er.  Typically, EXECS force  the  user through a fixed command 
sequence,  thereby making him do things he may not want to  do. 
Also,  there may be a large number of EXECS which force  the  user 
to memorize them.  Unless  the EXEC names  are meaningful to  the 
user,  he must memorize names that  are unknown to him. Another 
alternative is to  put  some prompting logic into  the EXEC. The 
problem here is how to cue  for  commands  and still provide 
needed flexibilities. A  sequence of commands  entered  yesterday 
may not be sufficient for today because  the  requirements  and 
applications may have changed. The  order of processing may 
change  because  priorities  have  changed, or  one may want  to 
suspend  an  active application and  invoke  another  that  has  greater 
urgency. For a user  to work in a way that  is natural, the system 
must be  one  that  the  user  controls. 

In  addition, as  users gain experience with a system  they  create 
ideas  on improving it  and  on new applications to  assist  them.I4 
They want to tailor or personalize the system  to  their  unique  and 
individual needs.  In short, they want  a  system  that  can  expand 
and  change with their  needs. It is important,  therefore,  that  a 
system  be so designed that a non-data-processing  user  can  take 
part in all stages of design and  development of his own applica- 
tions that  run on the  system. 

Interactive  Extension  Facilities 

A  system  that we call Interactive  Extension  Facilities” is de- 
signed to  facilitate user control,  user  assistance,  and  cooperative 
application development by organizing system-user  interactions 
into dialogues and  sessions.  A session structures  full-screen IBM 
3270 display panels,  commands,  helpware,  and  generalized  sys- 
tem utilities so as  to help  users perform a particular  activity,  such 
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As each  new session was  developed,  it  was  often patterned after a 
benchmark or reference session.  This  enhanced the consistency 
of the appearance of the panels as well as the consistency of the 
dynamic patterns of usage. Thus, the sessions  looked the same 
and reacted in the same way in similar situations. 

Each  session  was  reviewed  twice for usability in addition to our 
usual  defect-removal  reviews. At the first  review, end users 
actually  tried prototypes and  mock-ups of a session to see 
whether  it  worked the way they  wanted  it to. Their  suggestions 
and  changes  were  incorporated  before  any  development  took 
place. The  second  review concentrated on standards, system- 
wide consistency, and the information presented on the display 
panels. For example, within each class of display panels, the 
same  information  had to appear in the same location. System 
responses to commands  also  had to be  identical. Finally, the 
wording  was reviewed. Sentences had  to  be short, in the active 
voice, and free of data processing jargon. A user-invokable 
dictionary of terms was  developed for complex  words. In addi- 
tion to the defect-removal steps, the system  was tested with  real 
end users who  were  invited  to  suggest improvements, which  we 
often  found to be quite valuable. For example,  during one of our 
early tests, one person suggested that sample text and  Dialogue 
Composition  Facility (SCRIPT) commands  be  supplied  when a new 
document  is created. The user  could  then replace the sample text 
with  his  own.  This  suggestion  is the basis for the model  facilities 
that are now standard in the system. 

System  description 

The  system is now  introduced  in  much the same way a system 
coordinator introduces a new user to the system. Discussed  first 
are sessions, their organization  and  command entry. Discussed 
next are facilities that assist in understanding  and  using the 
system. The description ends with a discussion of expanding  and 
changing the system. 

In designing the system, we first  studied the intended users, and 
observe that they are most  familiar  with objects they  work  with 
daily, such as  reports, memoranda, documents, and programs. 
Since users also work  on  objects (i.e., write  memoranda, produce 
reports, and test programs), we were  led to view  an  application as 
a set of operations to be performed  on a logical object. For each 
application that can be  described as a set of operations on a 
logical object, a session can be developed. A session is a set of 
commands that allow a user to operate on a class of objects. For 
example, a set of commands that operate on  documents are said 
to form a text processing session, as shown in Figure 1 .  
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Text Processing commands 
Choose from thls  1ht of TEXT PROCESSING \ 

EDlt To  create or modlfy a TRansfer To  send a document 
document to another  user 

Dlsplay  To  dlsplay  a  document  DElete  To  delete a document 
at your  i termlnal i  

a  document 
DRaft To  prlnt  a  +draft+  copy of 

PRlnt  To  prlnt a final COPY of 
a document 

The  current  document 1s called REPORT1 

FIRSTUSE EDUCATION EXPLAIN REFERENCE GRIPE ENDSESSION 

I 



way,  the  system builds on consistent  recurring  elements,  and 
when a user  learns to use  one  application he can move quickly to 
others. 

All menu display panels follow the  format shown in Figure 1. The 
instructions are  at  the top left and  commands are arranged in two 
half-display columns of 36-character lines rather  than in full 80- 
character lines. For a given point size of type  and leading 
between lines and  characters, reading speed and comprehension 
favor  the  narrow  column.20  The  status message telling the user 
that  the  current  document is REPORTI, the command input line (as 
indicated by the  cursor), and the  service line are all together at 
the  bottom of the display panel. All text is in upper and lower 
case  type  because mixed-case text is easier  to  read  than all upper- 
or lower-case  text."  The  commands,  such as EDIT, DISPLAY, and 
EXPLAIN, are intensified so that an experienced  user  can easily 
choose among them without reading all the  text. 

The  user  can  enter commands by keyboard,  selector  pen,  or 
program function  keys. On keyboard  entry,  the command can  be 
truncated to  the  letters indicated by the upper-case  portion of the 
command. If the user does not specify a document, he is shown a 
list of documents  from which to  choose  one.  Then  the  system 
remembers  the  current  document  and  works with it until another 
document is specified. The  system  thus minimizes user  interac- 
tion in obtaining the required result. For example,  to modify and 
print REPORT1 using CMS, the  user  has  to  enter  the following 
commands: 

EDIT REPORT1 SCRIPT AI 

SP PRT CL 2 

SCRIPT  REPORT1 (TW CO B(5 5) PRO(SSPR0F)  I  SY(H  YES X NO) 

Contrast  these  commands with the following comparable  text 
processing  operation (which remembers  the  document name and 
spools  the  printer): 

ED REPORT1 

PR 

A command with an  object name of * (the default) means  that  the 
user  is not sure of the name of the  object  he  wants to work with. 
In this  case,  the  system  presents him with a list of existing objects 
and allows him to select  one.  Figure 2 shows  a list of five 
documents resulting from  the  command PRINT *. Notice  that  each 
object name is followed by the  user's  description of the  object. 

The  user assigns a name to  each  object as he creates  it.  This 
assignment can only be  done by entering a complete  command. 
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Figure 2 Basic  text processing session-object selection panel I 

Select the  document you want  to PRINT: 

REPORT1 The  Productlwty  Project, Jan 1980 
MEETING Mlnutes of Department  Meetlng, Feb. 1980 

ACTMAR Monthly  actlvlty  report,  Mar  1980 
LETTER To the  department heads, Mar. 1980 

REPORT2 Updated  Productlvlty  Prolect  report,  Mar.  1980 

EXPLAIN  FORWARD BACKWARD ENDLIST 

For example, to create  a document  called NEWNAME from the 
panel  in  Figure 1, the user enters ED NEWNAME. When creating a 
new object, the session automatically  initializes  it  with a skeleton 
or model to work  from because it is easier to  create  a new 
document by changing  sample text in a model  than  it is to  create 
one from memory. The model for text processing is a typical text 
document. Here  the user simply replaces the sample text with  his 
own. The model also reminds the user of Document  Composition 
Facility (DCF) commands that are appropriate to control the 
format of his document. In  more sophisticated sessions, one 
chooses a skeleton from  all  available documents. Thus, one can 
quickly construct a new  document by  combining and tailoring 
sections of existing documents. 

Understanding  the  system I 
A detailed  usage analysis of twenty-nine users of a prototype of 
the system indicated that it  was critical that users be successful in 
their first use of the system." Users who  received early guidance 
and answers to questions continued to use the system; others 
stopped almost  immediately. Those who  were able to achieve 
their application objectives, such as producing a report or docu- 
ment the first time, were much  more  likely to continue with the 
system than those who  did not. Based  on this analysis and our 
own experience, we  found that peers are an effective  way of 
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Figure 3 Advanced text processing session-menu display panel 

Choose  from  the  followlng  commands ADVANCED TEXT PROCESSING 

DCat Descrlbe  a  catalogue  of 
documents 
DDoc  Descrlbe a document 

TCat Transfer  a  catalogue 
TDoc  Transfer a document 

EDlt Edlt a document 
EChap  Edlt a document  chapter 

DELCAt Delete  a  catalogue 
DElete  Delete a document 
DELChap Delete a chapter 

FDrmat  Format  a  document 
XRef Create  a cross reference 
DRan P m t  a draft  copy 
PRlnt P m t  a flnal  copy 
MUlt  Prlnt  multlple  coples 

D l ~ p l a y  Display a document 
Vlew Vlew a formatted document 
VXref View a cross reference 
SPEll Check  for spelling errors 

FlLe  Create  a  flle  copy 

ADd  Documents to a cat 
REmove Documents  from cat 

SETCLass Set prlnt  class 
SETCAt Choose a catalogue 
SEtdoc  Choose a document 
SETChap Choose a chapter 
SETModel  Choose  a  model 

***Catalogue *, Document * Chapter * .  **** Model * 

FIRSTUSE EDUCATION EXPLAIN REFERENCE GRIPE ENDSESSION 3 
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