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This federally funded report provides the results of

a task inventcry analysis survey for data rrocessing occugations.
Presented befcre completion of the major project so that pertinent
occupational data may be available for curriculum developers,
instructors, and others involved in planning and conducting
vocaticnal and techmnical programs, this interim report will
constitute part of a system for revising and designing curriculums
for 1- or 2-year post secondary educational programs in data
processing. A task inventory was constructed and validated Ly means
of a literature review and an analysis by five consultants emgloyed
in data prccessing. A random sample of 38 data processing
installations yielded usable responses frcm 406 ocut of 500 workers
sampled by means of interviews and the task inventory. Task
performance frequencies, task commonalities, and time allotrents were
determined. Jcb descriptions for data processing were validated and
an occupational career ladder was found tc be clearly indicated from
the lowest to the highest job titles. Statistical results are

appended. (AG)
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MISSION OF THE CENTER

The Center for Vocational and Technical Education is an independent unit on The Ohio State University campus.
It serves a catalytic role in establishing consortia to focus on relevant problems in vocational and technical
education. The Center is comprehensive in its commitment and responsibiliy, multidisciplinary in its approach, and
interinstitutional in its program.

The Cen.er's mission is to strengthen the capacity of state educational systems to provide effective occupational
education programs consistent with individual needs and manpower requirements by
® Conducting research and development to fill voids in existing knowledge and to develop methods for
applying knowledge
® Programmatic focus on state leadership development, vocational teacher education, curriculum, and
vocational choice and adjustment

® Stimulating and strengthening the capacity of other agencies and institutions to create durable solutions to
significant problems

® Providing a national information storage, retrieval, and dissemination system for vocational and technical
education through the affiliated ERIC Clearinghouse
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FOREWORD

A continued programmatic effort at The Center for
Vocational and Techmcal Education is to develop more
effective procedures for curriculum development. One product
of this effort is this interim report of the business data
processing task inventory survey. Data reported herein were
collected and analyzed as a preliminary stage of a long-range
effort to develop a set of generic procedures for the
development of up-to-date curricula in vocational and tech-
nical education. This research was conducted within the
Instructional Systems Design Program at The Center.

It is hoped that the revised task inventory contained in

this repoit will be useful to practitioners across the country

iii

while development of procedures for designing improved
curricula continues. The Center welcomes any questions,
criticisms, or other comments which may be helpful to the
research team in their continuing efforts. :

The profession owes its thanks to Sidney D. Borcher,
former research specialist at The Center and currently director
of the Arizona Research Coordinating Unit, and to John W.
Joyner, research associate, for their work in preparing this
report. Assistance was also provided by Paul B. Leiter, research
associate. The Center also expresses its appreciation to the
many individuals in the field of business data processing for
their interest and cooperation in the study

__Robert E. Taylor
Director
The Center for Vocational
and Technical Education
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CHAPTER 1
INTRODUCTION

Purpose of the Study

The Center for Vocational and Technical Education is
developing a system for Jcquiring and using occupational
information effectively in revising and designing curricula. This
interim repo t is offered hefore completion of the major
project so that the occupational information collected during
the developnient of the system mnay be available for use by
curriculum «levelopers, instructors, and others involved in
planning and conducting vocationa® and technical programs.

One of the occupational aress surveyed in the initial
piloting of the system was business data processing. It is the
purpose of this report to present the results of the task
inventory analysis survey conducted by the project staff for
the data processing occupational area. The objectives of the
task inventory analysis were as follows:

1. To construct and validate a task inventory for the
business data processing occupational area

2. To determine the frequency of performance of tasks
by incumbent workers in the data processing occupa-
tions

3. To determine the relative time spent in performing
specific tasks by incumbent workers in the data
processing occupations

4. To validate job descriptions for the job titles within
the data processing occupational area.

5. To determine what tasks are common tc all jobs
within the data processing occupational area.

Definition of the Business Data Processing Ciccupational Area
Computers are the modern means of leveling the moun-
tains of paperwora necessary for maintaining a business. In all
types of businesses, computers and other data processing
equipment are performing numerous indispensable operations.
Amazing as they are, sophisticated data processing
machines can only carry out the prepared instructions worked
out step by step by highly trained data processing workets,
Worker functions related to the operation of electronic data
processing equipment include reviewing program instructions,

. determining procedures for a specific run, readying equipment

for operation, and manipulating and monitoring controls
during operation. Also, the operation of peripheral program-
ming and design of data processing systems.

The following job classifications are included:

Manager of electronic data processing
Supervisor of computer operations
Systems and procedures analysts
Programmer—junior, lead, or senior
Computer console operator

Lhweor=

The purpose of the survey was to collect occupational
information that would be useful for revising and designing
one- and two-year post-high school data processing programs.
Therefore, the job titles of tape librarian, key puncher,
verifier, and unit record operator were omitted from the
survey.
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CHAPTER 1
METHODOLOGY

Construction of the Task Inveuitory

Task statements were identified by searching existing data
processing task lists, job descriptions. and curriculum guides.
All tasks that were thought to be performed by incumbent
wortkers in the data processing occupational area were
assembled into one composite list.

Following the initial identification, the tasks were
grouped into functicnal areas called “Duties.” Action words
ending in *ing" (gerunds) were uscd to designate duties. The
duty categories identified were:

Supervising data services functions

Super+ising management analysis

Supervising automatic data processing eguipment
operations

4. Supervising programming

S. Supervising data systems analysis and design

6. Performing data processing functions
7

8

9

W bt =

Performing management analysis functions
Operating automatic data processing equipment
Performing systems programming

10. Performing scientific programming

11. Programming computers

12.  Performing feasibility studies (pilot projects)

13. Designing data systems

14. Performing data systems analysis

After the task statements were grouped under the
appropriate duties, each task statement was carefully reviewed
and rewritten into the proper format (see Appendix A). Each
task statement was writien so as to begin with a present tense
action word with the subject *‘I" understood. The task
statements were arranged alphabetically under each duty so as
to shorten incumbents’ reading time and to assist them in
recalling tasks which were not listed. In all, 445 rask
statements were included in the original inventory (see
Appendix C) along with five pertinent background informa-
tion questions.

Consultant Review of the Task inventory

After the intial task inventory had been constructed from
published sources, it was reviewed by five consultants
employed in data processing. One of the consultants was a
computer operator, one was a senior programumer, two were
supervisors of computer operations, and the fifth was an
operation supervisor. These five consultanis werse individually
interviewed by project staff members.

The consultants were asked to respond to each task
individually and comment on its clarity and appropriateness.
The commenis of the five consultants were pooled and

L

revisions of the task inventory were made based on the
consultants’ inputs.

Selection of the Worker Sample

Since the duties and tasks performed by data processing
workers are primarily related «. position held, size, and type
of computer installation in which they are employed, 1t was
felt unnecessary to consider geographic location in selecting a
sample of incumbent data processing workers. Therefore, a
random sample of all data processing installations loc:ted
around a single metropolitan area (Columbus, Ohio) was
considered sufficient for the purposes of this study.

It was impossible to secure a complete list of the names
and addresses of incumbent data processing workers for all job
titles within the bu.iness data processing occupational area.
Therefore, a random san.:'- of data processing installations
was drawn and representative samples of the data processing
employees within each installation were obtained.

A sample of thirty-sight data processing installations was
randomly selected from the 174 installatic ns identified by the
1970-71 Inventory of Data Processing Facilities compiled by
The Columbus Area Chamber of Commerce. The 174 installa-
tions in the Columbus, Ohio metropolitai, area consisted of
150 private companies and organizations and twenty-four
governmental departments, agencies, and school systems.
Together, these installations reported the employment of
nearly 5,600 data procsssing personnel, including over 1,500
system analysts and programmers. The thirty-eight installa-
tions included in the sample consisted of thirty-one private
companies and organizations and five goyernmental depart-
ments, agencies, and school systems.

Data Collection Procedures

A tentative contact schedule was arranged for personal
interviews with the person in charge of each of the data
processing installations included in the sample. Approximately
one week before the tentative interview date each business was
telephoned to arrange a specific appointment time. The
purposes of the initial interview were: (1) to explain the
purposes of the study, (2) to emphasize the value of the study
to.the industry, (3) to solicit the cooperation and participation
of that installation, (4) to determine the organizational
structure of the personnel within the business, (5) to
determine the number and job titles of the workers to receive
the inventories, and (6) to explain how the inventories were to
be filled out and returned.

Following the interview, the needed number of data

processing inventory packets was delivered to the head of the
installation for him to distribute to his employees. A total of




500 packets were distributed. Each packet contained the
following jtems:

1. A letter of introduction from The Center staff

2. The data processing task inventory complete with
instructions on how to fill it out

3. A postage-paid return envelope

4. A complimentary ball point pen as an incentive for
completing and returning the inventory

Some installations preferred to have each employee
individually £l out and mail the completed inventory directly
‘0 The Center for Vocational and Technical Education, while
others preferred to collect the completed inventories from
their employees and forward them to The Center all at njice.
Generally a kigher response was received when the e:nployees
\ were asked to complete the inventory and return them to their
supervisors,

Each of the respondents was asked to answer the five
background information questions and check the tasks they
perform on their present job. After they had cb :cked the tasks
F they perform, the respondents were then asked to go back and
rate those tasks they had checked on a seven point “relative
time-spent” scale. A rating of one indicated that the respond-
ent spent very little total time on the task, as compared with

the tin. -« spant on each of the other tasks he performed. A
rating of seven indicated that he scent a very large amount of
his total time performing that Ppasticular task as compared to
the other tasks he perfermed. Examples of the instrctions
and rating scale are presen:ed in Appendix B.

To permit comparisons across respondents on specific
tasks, the relative time-spent ratings were converted to percent
values. These values are regarded as estimates of the percent of
work time spent oy the respondents on each task. It is
assumed that the total of the respondent’s raw ratings
represents 100 percent of his work time. Based on this
assumption, each raw rating is expressed as a percent of that
total. The following formula was ussd in converting the raw
r"tings to percentages of time spent:

—x 100

wheze r, = the rating provided by a respondent on task i, and

n = the sum of i respondent’s ratings on the n task he
Zr, pesic.ms,




C.."PTER I
FINDINGS

Description of the Worker Sample

The distribution of workers by job title and type of
business in which they were employed is given in Table 1, The
total number f respondents represented in the study was 406,
or 81 percent of the 500 workers sampled. The respondents
were distributed almost equally across the job titles.
Managerial job titles re presented 15.3 percent of the respond-
ents, 17.5 percent were employed as systems personnel, 26.3
percent as programmers, 15 percent were computer console
operators and 13.] percent were employed as data converting
operators. Job titles not listed in any one of the five stated
categories above were checked by the respondents as “other"’
on the original inventory. This group consisted of 12.8 percent
of the total respondents in the study.

The largest proportion of respondents (35.5 percent) were
employed in govemment, 23.2 percent were employed in
manufacturing type businesses, 17 percent were employed in
insurance and 12.1 percent in distribution (wholesale-retail),
3.9 peicent in research and education;a smaller proportion of
2.2 percent and less were employed in other and remaining
types of businesses as indicated in Table 1.

The frequency of worker respenses to the question of
wiere they received their training in computer data processing
is given in Tabie 2. 1t should be noted that a respondent could
check more than one source of training; therefore, the total
number of responses (715) is greater than the number of
workers (406) included in the study.

Over 37 percent (37.3) of the workers checked on-the-job
(self-learned) as the most frequent source of training received
in data processing; 20.3 percent received training i programs
offered by equipment manufacturers, and 17.5 percent
received training offered by company-in-plant training pro-
grams. Training received in educational institutions show that
11.5 percent of the respondents had received training at a
college or university, 4.5 percent rcceived training at priv-te
business schools, 35 percent at ~ublic vecational technical
schools, and | percent at public secondary schools. Cor-
respondence courses accounted tor 2.2 percent of the
responses as to where the workers received their training, and
1.8 percent checked military training school as the place of
training received in data processing.

Task Job Descriptions

Task job descriptions in data processing were computed
for the job title of: (1) managers, (2) systems personnel, (3)
programmers, (4) computer console operators, and (5) data
converting operators. These five job titles were grouped from
the responses of the workers to ten job titles listed on the
original inventory. Inspection of the tasks checked by the

workers who possessed the job titles of manager of data
processing, manager of computer operations, and manager of
EDP (Electronic Data Processing) revealed that the tasks they
performed were similar. Therefore, the respondents in these
job titles were combined to generate the composite task job
description for all managers in data processing. Job titles
relative to task descriptions for programmers were also
combined in their respective areas for the same reason. A
second rationaie that supports the combining of sub-job titles
lies in the similarity of tasks performed by the workers
between job titles as well as within job tities.

The task descriptions for the five consolidated job titles
are presented in Tables 3,4, 5, 6 and 7. The letter and number
in the column labeled D-TSK (duty-task} refer to the location
of the task on the inventory that was administered to the
respondents. The letter refers to the duty heading uider which
the task was categorized and the number indicates the
alphabetical rank of the task under that duty heading.

The four columns of figures to the right of the task
statements have been calculated to show by job title: the
percent of members performing each task, the average relative
ame spent by the members performing the task, the average
relative time spent by all members, and a cumulative sum of
the average percent time spent by all members. The reader is
directed back to the data collection section of the method-
ology chapter for an explanation of how the average relative
time spent figures were computed.

An examination of the task job descriptions in a broad
perspective shows an overlapping of a variety of tasks
performed by managers, systems personnel, and programmers.
Computer console operators and data converting operators
appear to be limited 1o a specific and small number of well
defined tasks as a function of their normal job duties.

Description of Differences in Tasks Being Performed by
Computer Console Operators and Data Converting Operators

A description of the differences in the percent of
computer console operators and the percent of data converting
operators performing the same tasks is provided in Table 8.
Those tasks with less than a 20 percent difference between the
two groups with respect to the number of individuals
performing were omitted from the table, as the intent was to
present only those tasks for which a large difference in
frequency of performance existed. Inspection of the table
revealed that both groups performed similar tasks in data
processing functions. A much higher percent of computer
console operators performed tasks in data processing functions
than did data converting opcrators. Several tasks in data
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processi 1g functions were not performed by data converting
operato.s but listed as being performed by 20 percent or more
of the computer console operators.

There were only four tasks showing a higher percent of
data converting operators performing than computer console
operators. Three of these tasks related to operating automatic
data processing equipment and one task related to preparing
data for testing new systems. Two of the Dur tasks were listed
as not being periormed by comnuter consale operators.

Description of" Ditferences m Tasks Being Performed by
Programumers and Computer Console Operators

A description of the differences in the percent of
computer console operators and the percent of programmers
performing the same tasks is provided in Table 9. Only those
tasks with a difference between the groups of 20 percent or
more are presented.

Examination of the data in Table 9 revealed that a high
difference can be noted in the percent pe;forming of both
groups relative to the tasks unique to either group. A higher
percent of computer console operators performed tasks related
to operating automatic data processing equipment while a
higher percent of programmers performed tasks related to
programming computers. All tasks listed that show a higher
percent of computer console operators. performing were
performed by programmers. However, there were several tasks
performed by programmers but not performed by computer
console operators.

Description of Differences in Tasks Being Performed by
Systems Personnel and Programmers

Description of the differences in the percent of systems
personnel and the percent of programmers performing the
same tasks is provided in Table 10, Those tasks with less than a
20 percent difference between the two groups with respeci to
the number of individuals performing were omitted from the
table since the intent was to present only those tasks for which
large differences in frequency of performance existed.

Inspection of Table 10 revealed that systems personnel
and programmers perform tasks which tend to overlap but
may be held as a general duty responsibility of one group or
the other. The tasks preceded by the letter K refer to
computer programming functions which are performed by a
higher percent of programmers. The tasks preceded by the
letters M and N refer to designing data systems and performing

data systems analysis and are performed by a higher percent of
systems personnel.

Description of Ditferences in Tasks Bemg Perforined by
Managers and Programmers '

Description of the differences m the percent of data
processing managers and programmers performing the same
task is given m Table 11. Tasks showing a less than 20 percent
difference in performance between the two groups were
omutted.

Inspection of the table revealed that a higher percent of
nutnagers perform o wide range of tasks at the managerial and
supervisory leveis, plus a large number of asks that are
performed by programmrs. There are several specific tasks ac
the managerial and supervisory levels that are not performed
by programmers. However, from 22 to § percent of the
managers perform programming task duties as a part of their
normal job function.

A factor which may explain the variance in the above data
~ught be the wide range in size of the data processing
installations included in the survey. A small installation will
likely have its managers perform many tasks outside of
managerial and supervisory functions where as a larger
installation with more personnel or a larger staff have a
tendency to specialize its personnel tailored to the nature of
business functions,

Description of Differences in Tasks Being Performed by
Managers and Systems Personnel

Description of the differences in the percent of managers
and the percent of systems personnel performing the same
tasks in data processing is provided in Table 12. Inspection of
the table revealed that a larger percent of managers performed
tasks related to managerial and supervisory functions than did
systems personnel. However, there are very few tasks per-
formed by managers that are not performed by at least a few
systems personnel. In most cases the percent performing by
the latter group may be very small when related to managerial
and supervisory tasks. Tasks showing a higher percent of
systems personnel performing were related to the duties of:
programming computers, designing data systems, and perform-
ing data systems analysis. All tasks showing a higher percent of
systems personnel performing were performed in some
instances by managers. Again, as in the difference description
for programmers and systems personnel, a definite career
personnel and managers.
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TABLE 3 Task Job Description for Data Converting Operators (N=53)

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING
Ranked by .......... PERCENT OF MEMBERS PERFORMING 1

D-TSK TASK TITLE

H 20  Operate key punch machines or verifiers 83.02 53.69
H 19  Operate interpreter 41.51 1592
H 21  Operate magnetic tape unit 2453 63.16
H 4 Determine cause of machine stops and malfunctions 22.64 11.05
H 26 Operate sorter 20.75 8.85
H 31 Perform operator maintenance on automatic data processing

equipment 18.87 5.71
H 3  Analyze machine operation through use of conditions

displayed 18.87 481
H 2 Analyze machine operation through use of messages received

from the equipment 18.87 5.69
H 1  Analyze job steps to determine data recovery points 16.98 488
H 42 Screen reports, cards, or programs for obvious errors and

initiate corrections 16.98 744
F 27  Prepare data service forms 16.98 6.93
F 16  Extract figures needed for special analysis and studies 16 .98 391
F 22 Operate office machines 15.09 11.08
F 5 Compare data anthmetically with predetermined control

totals 15.09 3.82
F .4 Code functional area reports 15.09 4.52
F 13 Coordinate with operators, programmers, or systems

personnel on matters of joint interest 13.21 9.70
F 9 Control automatic data processing equipment and data

processing equipment orders 13.21 443
H 25  Operate reproducer 1321 15.62
H 14  Operate collator 1321 6.95
H 12 Make switch settngs 11.32 491
F 3 Check error with consultant, correct and resubmit 11.32 8.41
M 20  Prepare or analyze data for testing new systems 11.32 424
H 13 Operate card reader 7.55 5.63
H 10  Maintain levels of data processing supplies 7.55 3.36
H 8 Maintain card files (source object, etc.) 7.55 6.27
H 54 Wire control panels 7.55 3.45
C 27  Requisition supplies 7.55 344
C 17 Plan ond conduct on-the-job training in data processing

equipment operation 7.55 4.50
A 2 Analyze rfata processed to make sure that desired

information is obtained 755 456
A 5 Coordinate work of data services unit with activities

furnishing report data 5.66 1.86
A 4 Conduct on-the-job training for data services personnel 5.66 502
C 12  Inform person of prime responsibility of repeated errors in

input data 5.66 2.71
C 11  Evaluate work performance of operators 5.66 1.98
C 10 Evaluate performance history on specific jobs 5.66 2.79
C 4 Coordinate scheduling of machine work load 5.66 3.58
A 18 Review machine run reports for accuracy 5.66 2.56
C 20 Plan and schedule work assignments for operators 5.66 281

44.57
6.61
15.49
2.50
1.84

1.08
091

1.07
083

1.26
1.18
0.66
1.78

0.58
0.68

1.28

0.59
2.06
092
0.56
095
0.48
0.42
0.25
0.47
0.26
0.26

0.34
0.34

0.1t
0.28

0.15
0.11
0.16
0.20
0.15
0.16

44.57
51.18
66.67
69.17
71.01

72.09
73.00

74.07
74.90

76.16
71.34
78.00
79.78

80.36
81.04

82.32

8291
84.97
85.89
86.45
87.40
87.88
88.30
88.55
89.02
89.28
89.54

89.88
90.22

90.33
90.61

90.76
90.87
91.03
9123
91.38
91.54




TABLE 3 continued

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Rankedby ..... .... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE 1
C 18 Plan and conduct on-the-job training in data processing

procedures 5.66
C 25 Prepare shift reports 566
C 32 Schedule machine inspection and repair 566
F 6 Compile progress reports on data processed 5.66
F 10  Control basic input into automated data systems 5.66

12

2.79
2.37
279
2.60
10.57

0.16
0.13
0.16
0.15
0.60

91.70
91.83
91.99
92.14
92.74



TABLE 4 TasX Job Description for Computer Console Operators (N=61)

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Ranked by .......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE
H 6 Load programs and data cards 93.44 452
H 4 Determine cause of machine stops and malfunctions 90.16 319
H 15  Operate console 90.16 428
H 13 Operate card reader 86.89 3.80
H 46 Set up computer for operation 85.25 396
H 44  Select and mount tapes 85.25 4.10
H 43  Select and mount disks 85.25 345
H 7 Locate tapes in storage media or tape library 81.97 3.04
H 28 Perfoim card-to-printer operation 8197 2.70
H 35 Perform tape-to-printer operation 80.33 339
H 21  Operate magnetic tape unit 80.33 4.06
H 29 Perform compilation or assembly 78.69 2.83
H 40 Review processing steps before job is put on computer 78.69 351
H 2 Analyze machine operation through use of messages received 78.69 349
H 20 Operate key punch machines or verifiers 77.05 4.56
H 31 Perform operator maintenance on automatic data processing

equipment 73.77 2.65
H 32  Perform punched card-to-tape conversion operation 72.13 275
H 38 Prepare special carriage control tapes 72.13 193
H 42  Screen reports, cards, or programs for obvious errors and

initiate corrections 68.85 2.70
H 26  Operate sorter 67.21 291
H 3  Analyze machine operation through use of conditions

displayed 67.21 3.20
H 8 Maintain card files (source object, etc.) 65.57 257
H 9 Maintain current run tapes 6393 283
H 1 Analyze job steps to determine data recovery points 63.93 2.35
H 12 Make switch settings 63.93 2.66
H 19  Operate interpreter 59.02 248
H 33  Perform tape-to-card conversion operation 59.02 2.55
H 16 Operate decollator 55.74 2.73
H 39 Record time log for unscheduled maintenance 54.10 2.34
H 30 Perform debugging runs 52.46 244
H 10 Maintain levels of data processing supplies 50.82 2.39
H 18 Operate forms bursting equipment 49.18 240
H 25  Operate reproducer 49.18 182
H 14  Operate collator 4426 @ 251
H 36 Prepare control decks 4426 . 178
H 5 Interrogate memory locations on the console 4426 | 200
H 50  Strip tape and add new load point 4262  1.56
H 54  Wire control panels 3770 ¢ 215
H 41  Schedule sequence of users during shift for effective i

organization of runs 37.70 3.09
H 47  Splice magnetic tape and leaders 3607 1.4
1 55  Wire reproducer control panels 3443 1 193
H 11 Maintain technical files on equipment operation and

procedural changes 34.43 2.30
H 17 Operate document writer 31.15 2.78

13

4.22
2.87
3.86
3.30
3.38
3.50
294
2.49
221
272
3.26
2.23
2.76
2.67
351

1.96
1.99
1.39

2.15
1.69
1.81
1.50
1.70
1.47
150
1.52
1.27
1.28
1.21
1.18
090
1.11
0.79
0.89
0.66
0.8l

1.16
0.45
0.66

0.79
0.87

4.22

7.09
10.95
14.25
17.63
21.13
2407
26.56
28.77
31.49
34.75
3698
39.74
4241
4592

47.88
49.87
51.26

53.12
55.07

57.22
5891
60.72
62.22
63.92
65.39
66.89
68.41
69 68
7096
7217
73.35
74.25
75.36
76.15
77.04
77.70




H 52
H 45
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Ranked by .......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE
F 22 Operate office machines

Update current source programs

Select subroutines to accomplish jobs received for
processing

Operate punched card accounting machines

Prepare service action requests

Operate remote terminals

Set up punched card accounting machines for operation
Operate paper tape punch and reader

Coordinate with operators, programmers, or systems
personnel on matters of joint interest

Conduct on-the-job training for data services personnel
Test new computer programs

Update systems programs (object run tape-sorts)
Compare data arithmetically with predetermined control
totals

Check error with consultant, correct and resubmit
Operate time sharing system terminal

Test revised computer programs

Arrange reruns and special checks to proof final output
Splice paper tape

Plan and schedule witk assignments for operators
Control basic input into manual data systems

Control basic input into automated data systems
Compute due-in and due-out dates for controlled reports
Perform assembly, rearragement, and spot edits

Read and interpret regulations, manuals, or ad ministrative
orders

Supervise data processing machine operators

Orient newly assigned data services personnel

Inform persor of prime responsibility of repeated errors in
input data

Coordinate scheduling of machine work load

TABLE 4 continued

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

31.15
29.51

27.87
27.87
2787
2295
21.31
19.67

19.67
19.67
19.67
18.03

16.39
16.39
16.39
16.39
14.75
14.75
14.75
13.11
13.11
11.48
11.48

11.48
11.48
11.48

11.48
11.48

2.05
1.83
2.02
2.08
1.80
2.94

2.20
1.65
2.35
1.94

241
1.97
2.17
2.14
1.65
1.35
1.55
1.63
294
2.47
2.71

1.73
1.92
1.87

1.80
196

0.68
052

0.57
051
0.56
048
0.38
0.58

0.43
0.32
J.46
0.35

0.39
0.32
0.36
0.35
0.24
0.20
0.23
0.21
0.39
0.28
0.31

0.20
0.22
0.21

0.21
0.23

Y
83.12
83.64

84.21 -

84.72
85.28
85.76
86.14
86.72

87.15
87.47
8793
38.28

88.67
88.99
89.35
89.70
89.94
90.14
90.37
90.58
90.97
91.25
91.56

91.76
91.98
92.19

92.40
92.63




TABLE 5 Task Job Description for Prograinmers (N=107)

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Ranked by .......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE
K 25 Desk check or debug programs after assembly or compilation 93.46 4.47 4.17 4.17
K 39 Isolate and correct programming errors discovered during
testing 89.72 4.14 3.72 7.89
K 61  Test new computer programs 8692 396 3.45 11.34
K 9 Code routine computer programs 8505 4.12 3.50 14.84
K 59  Revise computer programs 8224 344 283 17.67
K 62  Test revised computer programs 79.44 334 266 20.33
4 K 26  Desk check programming logic for punching errors prior to ) ’ )
assembly ot compilation
K 52 Prepare documentation including formats and layouts for 78.50 2.9 235 22.68
input and output media 9
K 65  Write programs for local one-time applications ;ggg :2;3’(8) g‘;‘: %gig
K 45 Patch computer programs 76.64 264 203 29 46
K 37  Insert standard changes into existing programs ) 76.64 301 231 31.77
K 53  Prepare general and detailed flow charts 74:77 277 207 33.84
K 51  Prepare detail flow charts 70.09 2'65 1.86 35‘70
K 4 Analyze programming documentation 6542 2.16 142 3712
K 21 Design report formats 64:49 ‘2"27 1‘46 38‘58
K 35 Incorporate standard routines into programs 62.62 2'27 1'42 40'00
K 3  Analyze computer inputs prior to test run and follow-up 62.62 255 1.60 41.60
K 55 Prepare programmmng block diagrams 61.68 220 135 42.95
K 18  Design or lay out magnetic tape storage formats 57'94 2'01 1'16 44‘11
K 41  Maintain and update library of programs and processing ' ‘ ' )
documentation
K 5  Audit computer inputs after test run and follow-up gg?‘i —2,3; }gg :ggg
K 49  Prepare console operator’s run books 54'21 ‘2"56 139 48.19
K 31 Develop subroutines 53'27 2'27 1'21 49'40
K 8 Code programs utilizing more than one language 53'27 2.78 1.48 50.88
K 56 Prepare testing instructions and control test data for use ) ) ’ )
of console operator during test audits ¢
K 60  Select appropriate utility programs ’ gg: %lsg :.l)i gggz
K 57 Recommend corrections or modifications to systems 5047 174 088 54.41
K 12 Confer with functional area personnel to prepare specific ' ) ’
program routines
K 34  Edit computer programs for effective use of memory :ggg %Z; :g:l, gg;i
K 36 Incorporate wility routines into programs 4766 192 091 5765
K 2  Analyze applications to select appropriate utility programs ) ) ) )
and subroutines
K 16  Design or lay out disc storage formats :Zgg :g? gg: ggg;
K 67  Write programs for the generation of data to be used for ' " ’ '
program testing
K 11  Code tape-sort programs :382 :g? ggg %;g
K 27  Determine most applicable programming language for problems 4'1"12 177 073 61.69
K 6 Catalogue data sets 41 .12 227 0.94 6263
K 30 Develop program logic charts for machine routines 4019 2.15 086 63.49
K 43  Manually convert numbers from one number system to another 39'25 1.33 0'72 64.21
K 29  Develop operation procedures for programming 37.38 187 070 64.91
K 54  Prepare instructions for operation of on-line peripheral ) ' ' )

equipment




TABLE 3 continued

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING
Ranked by -PERCENT OF MEMBERS PERFORMING '

D-TSK TASK TITLE

14 Design disk storage allocation
48  Perform systems analysis to meet requirements of company
functions
13 Coordinate with system design personnel to prepare overall
block diagrams
58  Review existing routines for applicability of new
techniques
42 Maintain library of documentation of general purpose and
utility programs
1 Adapt programs written in symbolic language to different
computer configurations
50  Prepare control card sheets for utility or library programs
33 Edit computer programs for efficient use of logical and
arithmetical components
20  Operate key punch machines or verifiers
10 Code software utility programs
28  Develop flow charts for handling source data by off-line
support equipment
1S Design or lay out core storage formats
6  Write programs to print tapes, punch cards, or read cards
32 Edit computer programs for effective use of auxiliary
storage media
13 Coordinate with operators, programmers, or systems
personnel on matters of joint interest
7 Coordinate with operations on preparation of computer
operating instructions
29  Perform compilation or assembly
24 Design tape or disk sort programs
44 Manually translate computer programs written in symbolic
language into assembly language
2 Analyze data processed to make sure that desired
information is obtained
38  Integrate planned routines with the overall programming
systems (segmenting)
10 Design punched card media layouts
3 Perform debugging runs
Operate card reader
Maintain card files (source object, etc.)
Arrange reruns and special checks to proof final output
Code computer applications using a reports program generator
Update current source programs
Prepare systems block diagrams
Identify problem areas in the system
Evaluate file contents and sequences
Design tape input/output formulas
Compare data arithmetically with predetermined control
Check error with consultant, correct and resubmit
Load programs and data cards

K
K
K
K
K
K
K
K
H
K
K
K
I

K
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TABLE S continued
CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING
Ranked by ... ...... .PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE
v
H 4 Determine cause of machine stops and rnalfunctions 14.95 1.18 0.18 79.46
H 21 Operate magnetic tape unit 14.95 0.82 0.12 79.58
H 15  Operate console 14.95 1.03 0.15 79.73
H 28  Perform card-to-printer operation 14.95 095 0.14 79.87
D 4 Coordinate programming requirements with machine
configuration 1495 1.59 0.24 80.11
7 D 25 Maintain instruction worksheets for operational programs 1495 1.55 0.23 80.34
i K 47 Perform real time programming 1495 2.73 0.41 80.75
K 64  Write programs for inquiry routines 14.95 297 0.44 81.19
M 20 Prepare or analyze data for testing new systems 1495 1.20 0.18 81.37
M 18 Prepare documentation for systems flow charts 14.02 098 0.14 81.51
N 4  Evaluate data for duplications and unnecessary requirements 14.02 095 0.13 81.64
M 13 Determine processing, storage, and retrieval techniques 14.02 1.55 0.22 81.86
D 23 Initiate procedures for preparation of input to computer 14.02 1.62 0.23 82.09
D 27  Qrient newly assigned programmers 14.02 1.34 0.19 82.28
H 19  Operate interpreter 14.02 1.08 0.15 82.43
G 21  Perform program analysis 14.02 2.07 0.29 82.72
F 31 Read and interpret regulations, manuals, or administrative
orders 14.02 1.49 0.21 8293
H 26 Operate sorter 13.08 1.03 0.13 83.06
H 35 Perform tape-to-printe; operation 13.08 101 0.13 83.19
D 15 Establish programming priorities 13.08 1.90 0.25 83.44
D 5 Coordinate with functional areas on programming aspects of
new systems being devised 13.08 1.63 0.21 83.65
D 3 Coordinate flow of data from one report to another 13.08 1.27 0.17 83.82
D 6 Coordinate with functiona! arcas on programming aspects of
reports being developed 13.08 1.66 0.22 84.04
H 44  Select and mount tapes 13.08 1.01 0.13 84.17
N 5 Evaluate data for relationship of output to source documents 13.08 1.11 0.15 84.32
N 11  [Identify source documents, internal files and final reports 13.08 1.02 0.13 84.45
L 8 Determine size and time-elements of processing runs 13.08 1.05 0.14 84.59
N 7 Evaluate problem areas adaptable to modifications 12.15 1.23 0.15 84.74
K 22  Design software utility programs 12.15 1.21 0.15 84.89
D 8 Coordinate with systems designers on programming aspects
of new systems 12.15 1.42 0.17 85.06
H 38  Prepare special carriage control tapes 12.15 094 0.11 85.i7
H 36 Prepare control decks 11.21 1.18 0.13 85.30
H 2  Analyze machine operation through use of messages received
from the equipment 11.21 1.11 0.12 85.42
H 1 Analyze job steps to determine data recovery points 11.21 1.19 0.13 85.55
D 9 Coordinate with systems designers on programming aspects
of reports being developed 11.21 2.32 0.26 85.81
D 13 Develop program test and maintenance systems 11.21 1.66 0.19 86.00
D 12 Develop programming aids 11.21 1.76 0.20 86.20
H 46  Set up computer for operation 11.21 098 0.11 86.31
A 18 Review machine run reports for accuracy ii.zi 1.46 0.i6 86.47
A 1 Analyze data processed for possible modification and
combination of report 10.28 1.54 0.16 86.63




-

TABLE S continued

CUMULATIVE SUM CF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING
Rankedby .......... PERCENT OF MEMBERS PERFGRMING
D-TSK TASK TITLE
\
H 43  Select and mount disks 10.28 1.01 0.10 86.73
D 22 Follow-up program being developed at local level 10.28 2.51 0.26 8699
D 33  Supervise and edit documentation of programs 10.28 1.64 0.17 87.16
L 4 Coordinate with functional areas to determine output
requirements 10.28 1.28 0.13 87.29
- K 40 Lay out memory maps 9.35 1.33 0.12 87.41
¢ L 17 Prepare computer logic diagrams 9.35 1.25 0.12 87.53
M 11 Design punched tape media iayouts 9.35 1.20 0.11 87.64
M 14 Inspect system flow 9.35 1.532 0.12 87.76
E 5 Document new computer processes 935 7.48 0.14 87.90
D 14  Establish controls for program card decks and magnetic files 935 1.53 0.14 88.04
H 42  Screen reports, cards, or programs for obvious errors and
initiate corrections 9.35 1.50 0.14 88.18
H 7 Locate tapes in storage media or tape library 9.35 094 0.09 88.27
H 40  Review processing steps before job is put on computer 935 1.46 0.14 88.41
G 1 Analyze programs, evaluations, reviews or reports for
problem identification 9.35 2.61 0.24 88.65
F 30 Process requests for new or revised reports 9.35 127 0.12 88.77
C 7 Develop computer operating instructions 9.35 2.13 0.20 88.97
H 3  Analyze machine operation through use of conditions
displayed 8.41 1.10 0.09 89.06
1 1 Design assembly programs 8.41 265 0.22 89.08
D 32 Schedule development of programs ' 8.41 141 0.12 89.40
D 31  Rewview detail flow charts prior to prepa:ation of programs 8.41 1.59 0.13 89.53 l
D 29 Plan programming work loads, make work assignments, and |
organize shifts 8.41 2.35 020  89.73 |
M 3 Coordinate with programmers and functional areas to ‘
establish new applications 41 1.02 0.09 89.82
K 66 Write programs for remote data nput 8.41 2.77 0.23 90.05 ‘
L 1  Brief functional area personnel on limits of data processing 8.41 0.74 0.06 90.11 |
L 18 Prepare detailed document flow diagrams - 7.48 0.88 0.07 90.18 |
L 9 Develop standard elements and codes for functional areas 7.48 0.96 0.07 90.25 |
N 9 Identify data interface requirements 7.48 1.00 0.08 90.33 |
N 12 Perform initial analysis of requests for systems studies 7.48 0.98 0.07 90.40
M 23 Recommend changes in data automation proposals to persons
of prime responsibility 7.48 1.29 0.10 90.50
D 11 Develop local operating procedures for programming 7.48 1.90 0.i4 90.64
D 21  Evaluate work performance of programmers 7.48 3.24 0.24 90.88
D 1 Conduct on-the-jod training in nrogramming 7.48 1.66 0.12 91.00
C 28  Review completed programs for accuracy 7.48 2.04 0.15 91.15
H 32 Perform punched card-to-tape conversion operation ) 7.48 1.04 0.08 91.23
F 18  Maintain list of recurring reports 7.48 1,53 0.11 91.34
F 17  Maintain files of reports, regulation, or directives
pertaining ¢o data systems 7.48 143 0.11 91.45
F 2 Audit data systems or functional area reports 748 0.69 0.05 91.50
F 8 Contact functionai areas for submission and evaluation of
data 7.48 1.00 0.07 91.57

18




TABLE 6 Task Job Description for Systems Personnel (N=71)

| CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Ranked by.......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE
K 61 Test new computer programs 61.97 221 1.37 1.37
K 25  Desk check or debug programs after assembly or compilation 61.97 291 1.80 317
K 59 Revise computer programs 57.75 188 1.08 4.25
K 39 Isolate and correct programming errors discovered during

testing 56.34 277 1.56 581
K 62  Test revised computer prograns 5493 2.09 1.15 696
K 52 Prepare documentation including formats and layouts for

input and output media 53.52 215 115 8.11
K 48  Perform systems analysis to meet requirements of company

functions 52.11 .64 0.86 897
M 18  Prepare documentation for systems flow charts 50.70 227 1.15 10.i2
M 22 Prepare systems block diagrams 49.30 192 095 1107
K 45 Patch computer programs 49.30 2.35 1.16 1223
K 21  Design report formats 49.30 1.89 093 13.16
K 9 Code routine computer programs 49.30 280 1.38 14.54
K 53  Prepare general and detailed flow charts 47.89 1.88 090 1544
N 10 Identify problem areas in the system 47.89 1. 082 16.26
N Il Identify source documents, internal files aad final reports 46.48 2.35 1.09 17.35
K 26  Desk check programming logic for punching errors prior to

assembly or compilation 46.48 1.56 0.73 18.08
N 12 Perform initial analysis of requests for systems studies 45,07 1.87 0.84 1892
N 7  Evaluate problem areas adaptable to modifications 45.07 1.65 0.74 19.66
N 6 Evaluate file contents and sequences 45.07 148 0.67 2033
N § Evaluate data for relationship of output to source documents 43.66 181 0.79 2112
M 20 Prepare or analyze data for testing new systems 43.66 1.54 0.67 21.79
N | Define objcctives of system studies 43.66 1.86 0381 22.60
M 27  Study purpose and design or new systems 43.66 2.56 1.12 23.72
M 14  Inspectsystem flow 43.66 1.77 0.77 24.49
K 57 Recommend corrections or modifications to systems 43.66 1.15 050 2499
K 65  Write programs for local one-time applications 43.66 1.32 0.57 25.56
K 4  Analyze programming documentation 43.66 2.11 092 2648
M 3 Coordinate with programmers and functional areas to

establish new applications 42.25 195 082 27.30
N 4 Evaluate data for duplications and unnecessary requirements 40.85 1.79 0.73 2803
K 51  Prepare detail flow charts 40.85 1.50 0.6l 28.64
A | Analyze data processed for possible modification and

combination of report 40 85 1.03 042 29.06
A 2 Analyze data processed to make sure that desired

information is obtained 40.85 1.32 0.54 29.60
K 18 Design or lay out magnetic tape storage formats 3944 1.69 0.67 30.27
K 41 Maintain and update library of program and processing

documentation 39.44 1.32 052 30.79
M 10  Design punched card media layouts 3944 197 0.78 31.57
E 3 Coordinate with staff in the development of new systems 39.44 1.35 0.53 32.10
K 8 Code programs utilizing more than one language 38.03 147 0.56 32.66
F 13 Coordinate with operators, programmers, or systems

personnel on matters of joint interest 38.03 1.42 0.54 3320
M 13 Determine processing, storage, and retrieval techniques 38.03 147 0.56 33.76
K 55 Prepare programming block diagrams 38.03 194 0.74 3450
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TABLE 6 continued

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING ———

Ranked by .......... PERCENT OF MEMBERS PERFORMING
TASK TITLE l

Insert standard changes into existing progizms 36.62 2.30
Evaluate utilization of output products 36.62 1.48
Analyze applications to select appropriate utility programs
and subroutines 36.62 1.23
Inspect methods used to process data 36.62 1.19
Coordinate with programming supervisors in designing new
programming systems 35.21 1.66
Develop directives pertaining to data systems 35.21 222
Develop subroutines 35.21 1.88
Determine most applicable programming language for problems 35.21 1.09
Confer with functional area personnel te prepare specific
program routines 35.21 1.66
Design disk storage al 2 33.80 1.34
Design or lay out dist  «...ge formats 33.80 1.22
Cocrdinate with functio..al areas to determine output
requirements 33.80 1.26
Brief functional area personnel on limits of data processing 33.80 1.00
Prepare presentations on data systems operations 33.80 1.30
Audit computer inputs after test run and follow-up 33.80 141
Analyze computer inputs prior 10 test run and follow-up 33.80 1.63
Documen: new computer processes 32.39 1.68
Prepare decision charts 32.39 1.60
Recommend changes in data automation proposals to persons
of prime resgonsibility 32.39 1.17
Coordinate integration of systems with functional areas 32.39
Coordinate pregramming requirements with machine
configuration 3099 1.21
Coordinate with operations on preparation of computer
operating instructions 29.58 1.84
Establish standard data elements, codes, and names for
systems design 29.58 1.33
Deternine input/output characteristics and media for
functional areas 29.58 0.85
Select appropriate utility programs 29.58 143
Incorporate standard routines into programs 29,58 1.31
Prepare console operator’s run books 29.58 148
Review technological developmentsin processing, storage,
and information retrieval 29.58 1.35
Identify data interface requirements 28.17 1.50
Control system input and output 28.17 141
Prepare detailed document flow diagrams 28.17 1.29
Determine size and time-lements of processing runs 28.17 082
Edit computer programs for effective use of memory 28.17 1.33
Coordinate with systems designers on programming aspects of
new systems 28.17 2.33
Coordinate with functional areas on programming aspects of
reports being developed 28.17
W:ite programs to print tapes, punch cards, or read cards 28.17
Perform compilation or assembly 28.17 LIl
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TABLE 6 continued

| CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
, AVERAGE PERCENT TIME SPENT BY ALI. MEMBERS
: AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING
L

Ranked by .......... PERCENT OF MEMBERS PERFORMING
| D-TSK TASK TITLE
H 4 Determine cause of machine stops and malfunctions 28.17 1.25 035 52.44
E 9 Estimate systems analysis and design work requirement 26.76 128 034 52.78
L E 7 Establish systems analysis and design priorities 26.76 148 040 53.18
i G 1 Aunalyze programs, evaluations, reviews or reports for
3 problem identification 26.76 1.26 0.34 53.52
I K 30 Develop program logic charts for machine routines 26.76 1.63 0.44 5396
. K 13 Coordinate with system design personnel to prepare overall
block diagrams 26.76 126 0.34 54.30
L 10 Evaluate present and proposed costs of input/output
requirements 26.76 0383 022 54.52
M 15 Monitor updating of format and data items 26.76 141 0.38 5490
M 9 Design or modify systems to maximize integration of
operations 26.76 1.34 0.36 5526
C 7 Develop computer operating instructions 26.76 122 0.33 55.59
C S5 Coordinate with programmers and systems personnel on
matters of joint interest 26.76 141 0.38 5597
K 29 Develop operation procedures for programming 25.35 1.05 0.26 5623
K 33 Edit computer programs for efficient use of logical and
arithme tical components 25.35 1.16 029 56.52
L 3 Coordinate requirements study with programmers and
equipment operators 2535 091 023 56.75
H 30 Perform debugging runs 25.35 1.11 0.28 57.03
D 33  Supervise and edit documentation of programs 25.35 1.63 041 5744
D 23 Initiate procedures for preparation of input to computer 2394 1.10 026 57.70
H 20 Operate key punch machines or verifiers 2394 056 0.14 57.84
G 21  Perform program analysis 2394 125 0.30 58.14
E 22 Review requests for development of new systems 23.94 1.32 0.32 58.46
K 6 Catalogue data sets 2394 129 0.31 58.77
K 67  Write programs for the generation of data to be used
for program testing 23.94 0.77 0.19 58 .96
M 7 Design or modify data interface requirements 2394 145 0.35 59.31
M 6 Design or modify audit traits 2394 1.79 043 59.74
L 17  Prepare computer logic diagrams 2394 124 0.30 60.04
K 12 Evaluate use of existing systems or programs for pilot T~ -
projects 2394 0389 021 60.25
C 2 Coordinate errors in programming logic with programmers 2394 1.10 026 60.51
A § Coordinate work of data services unit with activities
furnishing report data 2394 120 029 60.80
A 3 Analyze functional area reports for format errors 2254 0.65 0.15 60.95
A 9 Orient newly assigned data services personnel 2254 098 022 61.17
C 3 Coordinate one time report requirements with person of
prime responsibility 2254 091 020 61.37
L 11  Evaluate present and proposed costs of processing, storage,
and informational retrieval 2254 0.75 0.17 61.54
M 1 Audit mechanized listings to check out systems 22.54 1.72 0.39 61.93
K 36 Incorporate utility routines into programs 2254 1.11 025 62.18
K 43  Manually convert numbers from one number system to another 22.54 1.03 023 62 .41
K 1 Adapt programs written in syr:bolic language to different
compu' *r configurations 2 .54 144 032 62.73
).
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TABLE 6 continued

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Ranked by ......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE
H 52 Update current source programs 22.54 105
F 1  Arrange reruns and special checks to proof final output 22.54 090
G 11 Develop systems for collecting, processing, and storing data 22.54 154
F 29  Prepare recommendations for improved efficiency in

operations 22.54 120
H 1 Analyze job steps to determine data recovery points 22 .54 0.89
D 15  Establish programming priorities 2254 1.57
D 28  Perform follow-up review of new systems 22.54 1.17
D 9 Coordinate with systems designers on programming aspects

of reports being developed 22.54 2.36
D 3 Coordinate flow of dat2 from one report to another 22.54 1.07
C 28  Review completed programs for accuracy 22.54 1.18
D 1  Conduct on-the-job training in programming 21.13 098
D 27  Orient newly assigned programmers 21.13 089
F 31 Readand interpret regulations, manuals, or administrative

orders 21.13 128
E 11  Inspect systems analysis and design activities 21.13 2.20
I 1 Designassembly programs 21.13 201
K 10 Code software utility progrz.ns 21.13 1.67
K 11 Code tape sort programs 21.13 091
K IS5 Design or lay out core storage formats 21.13 1.79
L 9 Develop standard elements and codes for functional areas 21.13 090
L 16 Plan iunctional integration of reports and systems 21.13 1.16
M 24 Review data automation proposals submitted by person of

prime responsibility 21.13 1.12
M 25 Review technological developments in commurications or

tele processing requirements 19.72 1.42
L 19  Pi:pare feasibility study on present system to determine

need for new system 12.72 1.07
M 5 Desigr data conversion systems to include input/output

equipment 19.72 1.54
N 16 Provide systems consultative services to potential customers 19.72 141
K 58  Review existing routines for applicability of new techniques 19.72 091
K 56  Prepare testing instructions and control test data for use

of console operator during test audits 19.72 1.18
K 32 Edit computer programs for effective use of auxiliary

storage media 19.72 097
E 13 Orient newly assigned systems design and analysis personnel 19.72 1.30
D 32 Schedule development of programs 19.72 1.35
E 1 Control error correction reruns 19.72 0.78
D 12 Develop programming aids 19.72 1.19
H 13 Operate card reader 19.72 0.69
A 11 Monitor the meeting of deadlines 19.72 0.63
A I8 Review machine run reports for accuracy 18.31 1.26
H 21 Operate magnetic tape unit 13.31 0.53
H IS  Operate console 18.31 0.69
H 2 Analyze machine operation through use of messages received

from the equipment 18.31 1.04
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TABLE 6 continued

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Rankedby .......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE
D 10 Design operating systems 18.31 1.48 0.27 72.56
D 22 Follow-up programs being developed at local level 18.31 1.42 0.26 72.82
K 24 Design tape or disk sort programs 18.31 1.02 0.19 7301
M 12 Design systems to include tabular forms and visual displays 18.31 1.64 0.30 73.31
L 14 Investigate communications and teleprocessing requirements

for integration of data systems and processing 18.31 1.32 0.24 73.55
M 11  Design punched tape media layouts 16.90 271 0.46 74.01
M 8 Design or modify feedback controls 16.90 1.11 0.19 7420
M 21  Prepare statistical reports about data systems 16.90 1.21 021 74 .41
M 19 Prepare manual data systems reports 16.90 1.81 0.31 74.72
K 28 Develop flow charts for handling source data by off-line

support equipment 16.90 0380 0.14 74.86
K 42 Maintain library of documentation of general purpose and

utility programs 16.90 097 0.16 7502
D 11 Develop local operating procedures for programming 16.90 1.14 0.19 75.21
D 21 Evaluate work performance of programmers 16.90 1.53 0.26 7547
D 26 Maintain library of manuals, directives, or publications

on computer programming 16.90 0.95 0.16 75.63
E 20 Prepare recommendations for needed data systems equipment 16.90 1.15 0.19 75.82
F 16 Extract figures needed for special analysis and studies 16.90 0.77 0.13 7595
F 5 Compare data arithmetically with predetermined control

totals 16.90 1.04 0.18 76.13
F 3 Check error with consultant, correct and resubmit . 16.90 0.89 0.15 7628
H 46 Set up computer for operation 16.90 0.54 0.09 76.37
C 8 Establish data automation production controls and standards 16.90 1.61 027 76.64
A 4 Conduct on-the-job training for data services personnel 15.49 1.00 0.15 76.79
H 44 Select and mount tapes 15.49 0.51 0.08 76.87
H 43 Select and mount disks 15.49 0.61 0.10 7697
E 23  Supervise data systems analysis anu design specialists 15.49 3.70 0.57 77.54
F 17 Maintain files of reports, regulation, or directives

pertaining to data systems 15.49 0.84 0.13 77.67
E 14 Organize systems analysis design teams 15.49 096 0.15 7782
D 29 Plan programming work loads, make work assignments, and

organize shifts 15.49 1.69 0.26 78.08
E 4 Design presentations for staff viewing of computer systems

utilizatio: 15.49 1.03 0.16 7824
C 24  Prepare recommendations for local operating instructions

concerning programs 15.49 2.06 0.32 78.56
H 40 Review processing steps before job is put on computer 15.49 0.76 0.12 78.68
K 38 Integrate planned routines with the overall programming

systems (segmenting) 15.49 1.02 0.16 78 84
K 23 Design tape input/output formulas 15.49 1.40 0.22 79.06
K 22 Design software utility programs 15.49 1.26 0.19 79.25
L 22 Supervise post-installation inspections of new systems 15.49 0.74 0.11 79.36
L 13  File and record characteristics and requirements for

functional areas 14.08 0.76 0.11 79 47
N 18 Update and review schedules and program networks 14.08 1.26 0.18 79.65
L 5 Determine communications requirements of data-phone 14.08 2.11 0.30 7995
H 26 Operate sorter 14,08 0.31 0.04 7999
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TABLE 6 continued
CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING
Rankedby . ........ PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE
H 5 Interrogate memory locations on the console 14.08 1.49 0.21 80.20
H 3  Analyze machine operation through use of conditions
displayed 14.08 .07 0.15 80.35
H 6 Load programs and data cards 14.08 0.84 0.12 8047
G 23 Perform special studies or staff studies 14,08 1.3 0.19 80.66
C 23 Prepare recommendations for improved efficiency in
automatic data processing equipment operations 14.08 1.70 024 8090
C 13 Maintain operating manuals ard directives affecting
machine room function 14.08 081 0.11 81.01
D 31  Review detail flow charts prior to preparation of programs 14.08 1.05 0.15 81.16
D 24  Lead inspection or conversion teams 14.08 097 0.14 81.30
D 16  Establish run priorities for operations 14.08 0.68 0.10 81.40
E 10  Evaluate work performance of systems analysis and design
personnel 14.08 1.12 0.16 81.56
F 30  Process requests for new or revised reports 1408 0.92 0.13 81.69
F 27  Prepare data service forms 14.08 0.98 0.14 8183
F 26  Prepare correspondence concerning data serivces 14.08 0.64 0.09 8192
F 22 Operate office machines 14,08 0.78 0.11 8203
F 2 Audit data systems or functional area reports 14.08 1.59 0.22 8225
A 12 Notify person of prime responsibility of deadlines 14.08 0.90 0.13 82.38
A 6  Establish data services productiorf controls and standards 14.08 1.75 0.25 82.63
C 12 Inform person of pnme responsibility of repeated errors
m input data 14.08 081 0.11 82.74
A 7 Evaluate work performance of data services personnel 12.68 1.39 0.18 8292
E 17  Plan data systems analysis and design work loads 12.68 1.47 0.19 83.11
E 8  Establish systems analysis review schedules for existing
systems 12.68 0.86 0.11 83.22
G 12 Develop uniform factors for improved planning and
programming 12.68 1.03 0.13 83.35
D 14 Establish controls for program card decks and magnetic
files 12.68 0.77 0.10 83.45
D 19 Evaluate programmers with respect to current techniques and
methods 12.68 1.61 0.20 83.65
D 18  Evaluate proficiency of programming personnel to determine
training needs 12.68 1.70 022 8387
D 13 Develop program test and maintenance systems 12.68 099 0.13 84.00
G 19  Obtain samples of data for use in analysis work 12.68 1.46 0.18 84.18
H 36  Prepare control decks 12.68 0.87 0.11 84.29
I 5 Write programs to convert tapes from one computer to
another 12.68 0.93 0.12 8441
K 20  Design random access formulas 12.68 0.88 0.11 84.52
K 50  Prepare control card sheets for utility or library programs 12.68 1.82 023 84.75
K 47  Performreal time programming 12.68 201 0.25 85.00
K 54  Prepare instructions for operation of on-line peripheral
equipment 12.68 0.69 0.09 85.09
N 15 Prepare grid and matrix charts of input, or output files 12.68 12.7 0.16 85.25
L 15  Investigate operating time of comniunications of
teleprocessing requirements 12.68 1.12 0.14 85.39
M 28  Use factor analysis to design data systems 12.68 2.30 0.29 85.68
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TABLE 6 continued

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Ranked by .......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE l
N 17  Schedule systems studies 1127 1.20
K 44 Manually translate computer programs written in symbolic

language into assembly language 11.27 1.10
I 4 Update systems monitor programs 11.27 14.30
K 7 Code computer applications using a reports program

generator 11.27 0.67
J 20  Write programs for direct mathematical computations 11.27 1.65
G 22 Perform progress analysis 11.27 1.46
G 30 Prepare statistical summaries of data 11.27 1.39
G 17 Maintain data bank 11.27 1.02
H 8 Maintain card files (source object, ete.) 1127 0.73
H 19 Operate interpreter 11.27 0.62
D 25 Maintain instruction worksheets for operational programs 11.27 0.82
D 35 Supervise programming specialists 11.27 1.12
C 22 Prepare operating instructions concerning local repor 11.27 0.88
G 6 Coordinate with electronic data processing services to

receive computer products to assist management analysis 11.27 1.20
E 16  Plan and conduct on-the-job training for systems analysis

and design personnel 11.27 1.31
E 21  Requisition systems development aids 11.27 099
E 19  Prepare in-house reports on personnel and systems design

activities 11.27 1.21
F 6 Comyile progress reports on data processed 11.27 0.83
B 4 Develop standards and factors for use in management control

systems 11.27 1.17
B 3 Coordinate work of management analysis with staff sections

and other activities : 11.27 0.84
B 1  Brief supervisor and staff 11.27 1.33
B 8 Maintain library of manuals, directives or publications on

mznagement analysis 1127 091
A 22 Supervise distribution of reports or programs 9.86 067
A 16 Plan facility modification 9.86 1.12
F 14 Develop data and documentation of accrued benefits

resulting from installation of automatic data processing

equipmcnt 9.86 1.00
F 8 Contact functional areas for submission and evaluation of

data 9.86 0.72
G 3 Calculate ratios, percentages, means or standard deviation

from reported data 9.86 0.71
G 14  Evaluate programs for cost effectiveness 986 1.49
D 2 Coordinate explanation or error print-outs with machine

configuration 9.86 1.10
H 7 Locate tapes in storage media or tape library 9.86 0.67
G 27 Prepare narrative reports showing results of analysis 986 1.68
H 28 Perform card-to-printer operation 9.86 029
I 7 Write systems monitor programs 9.86 2.44
K 64  Write programs for inquiry routines 9.86 228
K 63  Write console program manuals 9.86 0.79
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TABLE 6 continued

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Ranked by .......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE
M 31  Use queuing, gaming, or logical decision theories to

design data systems 9.86 1.40
L 20 Prepare recommendations for size and capacity of proposed

electronic data processing equipment 9.86 0.78
M 17 Prepare data automation proposals (DAP) 9.86 1.16
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TABLE 7 Task Job Description for Managers (N=62)

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Rankedby ......... .PERCENT OF MEMBERS PERFORMING
"'1,3 1

D.TSK TASK TITLE l
C 12 Inform person of prime responsibility of repeated errors

in input data 7097 190
A 11 Monitor the meeting of deadlines 67.74 2.46
C 4 Coordinate scheduling of machine work toad 66.13 2.33
C 23 Prepare recommendations for improved efficiency in

automatic data processing equipment operations 66.13 1.63
€ 3 Coordinate one time report requirements with person of

prime responsibility 64.52 1.41
C 11  Evaluate work performance of operators 64.52 2.30
C Develop computer operating instructions 62.90 1.75
C S5 Coordinate with programmers and systems personnel on

matters of joint interest 62.90 1.30
A 8 Inspect methods used to process data 6290 1.67
C 20 Plan and schedule work assignments for operators 62.90 2.32
A 12 - Notify person of prime responsibility of deadlines 61.29 1.79
A 7 Evaluate work performance of data services personnel 59.68 2.18
A 15 Plan and schedule data services work assignments 59.68 2.05
C 15 Monitor the maintenance of utilization logs on automatic

data processing equipment 58.06 197
C 34  Supervise data processing machine operators 58.06 3.12
C 2 Coordinate errors in programming logic with programmers 56.45 1.01
A | Analyze data processed for possible modification and

combination of report 54.84 1.09
A 2 Analyze data processed to make sure that desired

information is obtained 54.84 1.46
C 19 Plan and schedule duty assignments for data automation

activity 54.84 2.31
C 13 Maintain operating manuals and directives affecting

machine room function 53.23 1.64
C 22 Prepare operating mstructions conceming local reports 53.23 .
C 30 Schedule basic input into automated data systems 53.23 1.62
A 5§ Coordinate work of data services unit with activities

furnishing report data 51.61 1.80
A 22 Supervise distribution of reports or programs 51.61 1.76
A 18 Review machine run reports for accuracy 50.00 198
A 9 Orient newly assigned data services personnel 50.00 1.55
A 13 Order data automation supplies and equipment 50.00 1.50
C 33 Supervise apprentice data processing machine operators 50.00 2.54
C 18 Planand conduct on-thejob trainingin data processing

procedures 50.00 2.10
C 17 Plan and conduct on-the-job trainingin data processing

equipment operation 50.00 2.19
F 13 Coordinate with operators, programmers, or systems

personnel on 1natters of joint interest 50.00 - 1.4}
C 32 Schedule machine inspection and repair 48 .39 “186
A 6 Establish data services production controls and standards 48.39 140
A 23 Supervise operation of punched card or ta}> filingsystems 48.39 1.58
C 1 Control tape utilization and assignment 48.39 1.61
C & Establish data automation production controls and standards 46.77 1.50
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TABLE 7 continued

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Rankedby.......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE l
A 16  Plan facility modification 46.77
A 4 Conduct on-the-job training for data services personnel 46.77
C 24 Prepare recommendations for local operating instructions

concerning programs 46.77 1.67
C 16  Perform periodic inspections of data autormnation activities 4194 1.49
C 10  Evaluate performance history on specific jobs 4194 141
A 19 Schedule input from person of prime responsibility 40.32 1.76
C 27  Requisition supplies . 40.32 1.40
C 31  Schedule basic input into manual data systems 40.32 1.52
C 35 Supervise data processing machine super visors 40.32 271
F 1 Arrange reruns and special checks to proof final output 40.32 1.11
F 32 Schedule computer runs for several days or more in advance 38.71 1.32
H 4  Determine cause of machine stops and malfunctions 3871 1.31
A 14  Perform automatic data processing equipment financial

planning 38.71 205
C 9  Evaluate office of prime responsibility equipment

utilization 2nd maintenance 37.10 1.79
F 31 Read and interpret regulations, manuals, or administrative

orders 37.10 1.34
F 29  Prepare recommendations for improved efficiency in

operations 35.48 1.04
C 28  Review completed programs for accuracy 3548 1.39
C 6 Design system of magnetic tape mznagement 3548 1.51
A 17  Prepare or audit personnel records 35.48 1.39
D 16  Establish run priorities for operations 3387 143
H 40  Review processing steps before job is put on computer 33.87 1.1
H 6 Load programs and data cards 32.26 1.20
H 10 Maintain levels of data processing supplies 32.26 091
C 26  Requisition auxiliary data processing equipment such as

decollators or forms bursters 32.26 1.10
C 21  Prepare cost reports and cost estimates for data automation

equipment 32.26 1.17
B 1 Brief supervisor and staff 32.26 1.85
A 10 Maintain training records for data services personnel 32.26 1.14
A 21 Supervise data services specialists 30.65 2.17
H 38  Prepare special carriage control tapes 30.65 0.81
F 12 Coordinate production control schedules 30.65 1.27
H 42 Screen reports, cards, or programs for obvious errors

and initiate corrections 30.65 1.18
H 46  Set up computer for operation 29.03 095
F 10 Control basic input into automated data systems 29.03 123
H 41 Schedule sequence of users during shift for effective

organization of runs 29.03 143
H 30  Perform debugging runs 29.03 093
H 29  Perform compilation or assembly 29.03 0.82
H 15 Operate console 29.03 0.94
H 3 Analyze machine operation through use of conditions

displayed 29.03 1.13
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8.62
0.72

0.78
0.62
0.59
0.71
0.56
0.61

045
0.51
051

0.79
0.66
0.50

0.37
049
0.54
0.49
048
0.38
0.39
0.29

0.36
0.38

0.37
0.66
0.25
0.39

0.36
0.28
0.36

042
0.27
.24
0.27

0.33




TAELE 7 continued
CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING
Ranked by .......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE l
H 2 Analyze machine operation through use of messages reeived
from the equipment 29.03 0.99 0.29 56.54
E 3 Coordinate with staff in the developnient of new systems 27.42 1.72 0.47 5747
C 14 Maintain training records on operators 27.42 1.72 047 5747
H 9 Maintain current run tapes 27.42 1.06 0.29 57.76
H 7  Locate tapesin storage media or tape library 27.42 0.94 026 5802
H 1  Analyze job steps to determine data recovery points 27.42 0.89 0.24 5826
H 13 Operate card reader 27.42 095 0.26 58.52
H 21 Qperate magnetic tape unit 27.42 0.77 0.21 58.73
H 44 Select and mount tapes 27.42 0.82 0.23 58.96
H 20  Operate key punch machines or verifiers 25.81 0.51 013 5909
H 11 Maintain technical files on equipment operation and
procedural changes 25.81 0.88 023 59.32
H 28  Perform card-to-printer operation 25.81 0.82 0.21 5953
C 25  Prepare shift reports 2581 182 047 6000
F 5 Compare data arithmetically with predetermined control
totals 2581 1.35 0.35 60.35
F 3 Check error with consultant, correct and resubmit 2581 1.10 028 6063
F 30 Process requests for new or revised reports 2581 091 024 60.87
F 18  Maintain list of recurring reports 24.19 0.37 0.21 6108
F 17 Maintain files of reports, regulation, or directives
pertaining to data systems 24.19 0.99 024 61.32
F 7 Compute due-in and due-out dates for controlled reports 24.19 0.75 0.18 61.50
F 11 Control basic input into manual data systems 24.19 1.27 0.31 6181
D 23 Initiate procedures for preparation of input to computer 24.19 1.15 028 62.09
H 26 Operate sorter 24.19 0.79 0.19 6228
H 36 Prepare control decks 24.19 090 0.22 62.50
H 12  Make switch settings 24.19 073 0.18 62.68
H 16  Operate decollator 24.19 0.59 0.14 6282
H 43  Select and mount disks 24.19 083 0.20 63.02
A 20  Serve on inspection ¢2ams to evaluate other data systems
units 24.19 141 0.34 63.36
B 5  Establish management analysis job priorities 24.19 220 0.53 63 .89
A 3 Analyze functional area reports for format errors 22.58 1.14 0.26 64.15
H 14  Operate collator 22.58 0.77 0.17 64.32
H 19  Operate interpreter 22.58 0.68 0.15 6447
H 35 Perform tape-to-printer operation 22.58 1.02 0.23 64.70
H 31 Perform operator maintenance on automatic data processing
equipment 22.58 0.62 0.14 64.84
H 8 Maintain card files (source object, etc.) 22.58 1.12 025 65.09
D 15  Establish programming priorities 22.58 1.71 0.39 6548
D 28  Perform follow-up review of new systems 22.58 1.09 0.25 65.73
C 29 Review or prepare cost estimates of equipment utilization 22.58 1.17 0.26 6599
D 5§ Coordinate with functional areas on programming aspects
of new systems being devised 22.58 1.29 0.29 66.28
D 3 Coordinate flow of data from one report to another 22.58 098 0.22 66.50
F 2 Audit data systems or functional area reports 22.58 0.86 0.19 66.69
F 28  Prepare operational briefings 22.58 0.80 0.18 66.87
F 22 Operate office machines 22.58 0.77 0.17 67.04
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TABLE 7 continued

CUMULATIVE SUM OF AVERAGE PERCENT TIMF SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Rankedby .......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE
N 10 Identify problem areas n the system 2258 090
M 23 Recommend changes in data automation proposals to persons

of prime responbility 22.58 1.00
K 61  Test new computer programs 2258 086
K 57 Recommend corrections or modifications to systems 22.58 099
K 62  Test revised computer programs 2097 1.02
L 2 Coordinate integration of systems with functional areas 20.97 144
M 24 Rewiew data automation proposals submitted by person of

prime responsibility 2097 1.01
F 16  Extract figures needed for special analysis and studies 2097 0.79
F 6  Compile piogress reports on data processed 2097 084
E 1 Control error correction reruns 2097 094
D 21 Evaluate work performance of programmers 2097 149
H 33 Perform tape-to-card conversion operation 20.97 0.69
H 32 Perform punched card-to-tape conversion operation 2097 0.74
H 18  Qperate forms bursting equipment 2097 0.58
H 55  Wire reproducer control panels 2097 091
H 54  Wire control panels 20.97 089
H 50  Strip tape and add new load point 20.97 0.60
K 4 Analyze programnurg documentation 2097 091
B 3 Coordinate work of management analysis with staff sections

and other activities 2097 2.12
H 52 Update current source programs 19.35 094
H 25 Operate reproducer 19.35 0.74
H 39  Record time log for unscheduled maintenance 19.35 081
H 5 Interrogate memory locations on the console 19.35 0.76
D 14 Establish controls for program card decks and magnetic

files 19.35 091
D 35  Supervise programming specialists 19.35 209
D 9 Coordinate with systems designers on programming aspects of

reports being developed 19.35 1.16
F 9 Control automati: data processing equipment and data

processing equipment orders 19.35 084
F 8 Contact functional areas for subnussion and evaluation

of data 19.35 0.84
E 7  Establish systems analysis and design priorities 19.35 1.50
M 14 Inspect system flow 19.35 0.82
M 13 Determine processing, storage, and retricval techniques 19.35 099
M 3 Coordinate with programmers and functional areas to

establish new applications 19.35 0.87
K 59  Revise computer programs 19.35 1.06
K 52 Prepare documentation including formats and layouts for

input and output media 19.35 0.99
K 39  Isolate and correct programming errors discovered during

testing 19.35 1.18
K 49  Prepare console operator’s run hooks 17.74 0.57
K 45 Patch computer programs 17.74 1.14
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0.23
0.10
0.20

Y
07.24

6747
67.66
67.88
68.09
68.39

68.60
68.77
68.95
69.15
69.46
69.60
69.76
69.88
70.07
70.26
70.38
70.57

71.01
71.19
71.33
71.49
71.64

71.82
7222

72.44
72.60
72.76
73.05
7321
73.40

73.57
73.77

7396

74.19
74.29
74.49




TABLE 7 continved

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Rankedby .......... PERCENT OF MEMBERS PERFORMING
D-TSK TASK TITLE l
L 1 Brief functional area personnel on limits of data pro-

cessing 17.74 0.72
K 65 Write programs for local one-time applications i7.74 096
K 25  Desk check or debug programs after assembly or compilation 17.74 1.28
L 22 Supervise post-installation inspections of new systems 17.74 1.21
E 9 Estimate systems analysis and design work requirement 17.74 1.06
E 20 Prepare recommendations for needed data systems equipment 17.74 1.33
E 23  Supervise data systems analysis and design specialists 17.74 1.58
F 26 Prepare correspondence concerning data services 17.74 093
D 7 Coordinate with operations on preparation of computer

operating instructions 17.74 1.17
D 6 Coordinate with functional areas on programming aspects

of reports being developed 17.74 1.33
D 4 Coordinate programming requirements with machine

configuration 17.74 1.19
D 29  Plan programming work loads, make work assignments, and

organize shifts 17.74 1.70
D 27  Orient newly assigned programmers 17.74 082
E 5 Document new computer processes 17.74 1.14
E 2 Coordinate with programming supervisors in designing new

programming systems 17.74
D 32  Supervise and edit documentation of programs 17.74
D 19  Evaluate programmers with respect to current techniques and

methods 17.74 1.49
D 18 Evaluate proficiency of programming personnel to determine

training needs 17.74 .
D 10 Design operating systems 17.74 1.54
K 9 Code routine computer programs 17.74 1.06
B 7 Inspect subordinates’ method of analyzing management

data 17.74
B 10  Orient newly assigned management analysis personnel 16.13
B 4 Develop standards and factors for use in management control

systems 16.13 1.24
H 47  Splice magnetic tape and leaders 16.13 065
D 11 Develop local operating procedures for programming 16.13 1.47
D 32  Schedule development of programs 16.13 1.34
D 8 Coordinate with systems designers on programming aspects

of new systems 16.13 203
F 15 Evaluate and dispose of administrative records 16.13 0.71
F 21  Notify office of prime respensibility of new or revised

reporting requirements 16.13 0.78
E 11 Inspect systems analysis and design activities 16.13 099
L 10  Evaluate present and proposed costs of input/output

requirements 16.13 096
M 10 Design punched card media layouts 16.13 041
M 17 Prepare data automation proposals (DAP) 16.13 087
M 9  Design or modify systems to maximize integ:-‘ion of

operations 16.13 0.78
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0.23
0.27
0.19

0.23
0.20

0.20
0.10
0.24
0.22

6.16
0.07
0.14

0.13

74 62
74.79
75.02
7523
75.42
75.66
7594
76.11

76.32
76.56
76.77
77.07
7722
77.42

77.62
77.82

78.08

78.31
78.58
78.77

79.00
79.20

7940
79.50
19.74
7996

8029
80.40

80.53
80.69

80.85
80.92
81.06

81.19




TABLE 7 continued

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING

Ranked by ...... «+..PERCENT OF MEMBERS PERFORMING q
D-TSK TASK TiTLE
M 27  Study purpose and design or new systems 16.13 1.05 0.17 81.36
N 7 Evaiuate problem areas adaptable to modifications 16.13 091 0.15 81.51
N 4 Evaluate data for duplications and unnecessary requirements 16.13 0.85 0.14 81.65
K 21 Design report formats 16.13 1.02 0.17 81.82
K 18  Design or lay out magnetic tape storage formats 16.13 090 0.15 8197
K 53  Prepare general and detailed flow charts 16.i3 0.71 0.11 82.08
K 37  Insert standard changes into existing programs 16.13 1.22 0.20 82.28
o K 31 Develop subroutines 16.13 0.88 0.14 8242
) K 36 Incorporate utility routines into programs 14.52 0.86 0.12 82.54
K 35  Incorporate standard routines into programs 14.52 1.05 0.15 82.69
K 48  Perform systems analysis to meet requirements of company
functions 14.52 1.56 023 8292
K 58  Review existing routines for applicability of new techniques 14.52 093 0.3 83.05
f K 60 Select appropiiate utility programs 1452 0.70 0.10 83.15
N 8  Evaluate utilization of output products 14.52 0.86 0.13 83.28
M 22 Prepare systems block diagrams 14.52 0.66 0.10 83.38
N 1 Define objectives of systems studies 14.52 1.64 024 83.62
M 18 Prepare documentation for systems flow charts 14.52 0.86 0.12 83.74
L 19 Prepare feasibility study on present system to determine
need for new systems . 14.52 099 0.14 83.88
E 10 Evaluate work performance of systems analysis and design
personnel 14.52 1.10 0.16 84.04
C 15 Perform large scale computer scheduling : 14.52 131 0.19 8423
F 24  Perform assembly, rearrangement, and spot edits 14.52 0.70 0.10 84.33
E 22 Review requests for development of new systems 14.52 1.19 0.17 84.50
F 14 Develop data and documentation of accrued benefits

iesulting from installation of automatic data processing

equipment 14.52 083 0.12 84.62
D 22 Follow-up programs t eing developed at local level 14.52 0.92 0.13 8475
K 5 Audit computer inputs after test run and follow-up 14.52 0.87 0.13 84 88
K 3 Analyze computer inputs prior to test run and follow-up 14.52 0.85 0.12 85.00
G 35  Review operating cost data 14.52 1.53 0.22 85.22
H 22 Operate paper tape punch and reader 1290 0.87 0.11 85.33
K 8 Code programs utilizing more than one language 12.90 1.47 0.19 85.52
K 2 Analyze applications to select appropriate utility

programs and subroutines 12,90 0.60 0.08 85.60
D 1 Conduct on-thejob training in programming 12.90 0.89 0.12 85.72
D 26 Maintain library of manuals, directives, or publications

on computer programming 12.90 0.82 0.11 8583
F 23  Perform annual reports survey 1290 0.46 0.06 85.89
L 11 Evaluate present and proposed costs of processing, storage

and informational retrieval 1290 1.02 0.13 86.02
L 20 Prepare recommendations for size and capacity of proposed

electronic data processing equipment 1290 092 0.12 86.14
N 17  Schedule systems studies 12.90 091 0.12 86.26
N 12 Perform initial analysis of requests for systems studies 12.90 1.06 0.14 86.40
L 3 Coordinate requirements study with programmers and

equipment operators 12.90 0.63 0.08 8648




TABLE 7 continved
CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING ——
Ranked by .......... PERCENT OF MEMBERS PERFORMING 1 [
D-TSK TASK TiTLE i l
L 4 Coordinate with functional arcas to determine output
requirements 1290 0.70
K 51  Prepare detail flow charts 1290 0.58
K 41  Maintain and update library of program and processing 1290 082
K 26  Desk check programming logic for punching errors prior
to assembly or compilation 1290 1.06
A 24 Supervise the maintenance of publications and reports 1290 1.36
B 12 Plan management analysis personnel requirements 11.29 1.71
B 6 Evaluate work performance of management analysis personnel 11.29 242
B 15  Supervise clerks, typ.sts or illustrators 1129 1.15
B 14  Supervise administration of management control system 11.29 1.95
K 24 Design tape or disk sort programs 11.29 098
K 11 Code tape sort programs 11.29 096
K 34  Edit computer programs for effective use of memory 11.29 1.22
K 30  Develop program logic charts for machine routines ii.2y 0.64
L 7 Determine input-output characteristics and media for
functional areas 11.29 0.65
N 18  Update and review schedules and program networks 11.29 0.83
N 6 Evaluate file contents and sequences 11.29 0.78
K 12 Confer with functionai area personnel to prepare specific
program routines 11.29 085
M 11 Design punched tape media layouts 11.29 0.51
F 27  Prepare data service forms 11,29 057
E 17  Plan data systems analysis and design work loads 11.29 085
E 13  Orient newly assigned systems design and anal sis personnel 11.29 0.60
E 8  Establish systems analysis review schedules for existing
systems 11.29 095
G 1 Analyze programs, evaluations, reviews or reports for
problem identification 11.29 1.25
G 14 Evaluate programs for cost effectiveness 11.29 0.68
E 4 Design presentations for staff viewing of computer systems
utilization 11.29 1.40
D 34 Supervise apprentice programming sp- “ialists 11.29 1.35
D 2 Coordinate explanation or error print-outs with machine
configuration 11.29 o
D 25 Maintain instruction worksheets for operational programs 11.29 0.67
D 24  Lead inspection or conversion teams 11.29 1.59
D 13  Develop program test and maintenance.systems 11.29 0.78
D 12  Develop programming aids 11.29 200
1 6 Write programs to print tapes, punch cards, or read cards 11.29 0.80
G 26 Prepare upper management briefings 11.29 243
G 23  Perform special studies or staff studies 11.29 1.05
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TABLE 8 Description of the Differerces in the Percent of Data Corverting Op~rators and
the Percent of Computer Console Operators Perforning the Same Tasks

GROUP | = COMPUTER CONSOLE OPERATORS
GROUP 2 - DATA CUNVERTING OPERATORS

D-TSK

H o
H 15
H 46
H 44
H 35
H 43
H i3
H 28

£
O

32
29
33

39

16

31

12

H

H

H

H

H

H

H

H

H

H

H

H

H

H 20
H

H 42
H
H
H
H
H
H
H
H
H
H
H

DIFFERENCE IN PERCENT PERFORMING GROUP 2 MINUS GROLUY |

PERCENT PERFORMING, GROUP 2

PERCENT PERFORMING, GROUP |

Load programs and data cards

Operate console

Set up computer for operation

Sclect and mount tapes

Perform tape-to-printer operation

Sclect and mount disks

Operate card reader

Perform card-to-printer operation

Locate tapes in storage media or tape library

Review processing steps before job is put on computer
Prepare special carriage control tapes

Perform punched card-to-tape conversion operation
Perform compilation or assembly

Determine cause of machine stops and malfunctions
Perform tape-to-card conversion operation

Maintain current run tapes

Record time log for unscheduled maintenance
Analyze machine operation through use of messages received
from the equipment

Maintain card files (source object. ctc.)

Operate decollator

Operate magnetic tape unit

Perform operator maintenance on automatic data processing
equipment

Perform debugging runs

Make switch settnigs

Screen reports, cards, or programs for obvious errors and
initiate corrections

Operate forms bursting equipment

Prepare control decks

Analyze machine operation through use of conditions
displayed

Maintain l2vels of data processing supplies

Interrogate memory locations on the console
Analyze job steps to determine data recovery points
Operate sorter

Strip tape and add new load point

Splice magnetic tape and leaders

Wire reproducer control panels

Schedule sequence of users during shift for effective
organization of runs

Operate reproducer

Maintain technical files on equipment operation and
procedural changes

Operate collator

Yire control panels

Select subroutires to accomplish jobs recieved ror

-
TASK TITLE

91.67 4.35
88.33 4.35
... 83.33 135
83.33 4.35
80.00 217
83.33 6.52
85.00 8.70
80.00 4.35
86.00 435
76.67 4.35
73.33 .17
73.33 2.17
76.67 6.52
88.33 391
60.00 2.17
61.67 4.35
55.00 0.00
76.67 2174
63.33 8.70
53.33 2.17
78.33 2826
71.67 21.74
53.33 4.35
61.67 13.04
66.67 19.57
50.00 435
45.00 0.00
65.00 2174
51.67 8.70
45.00 217
61.67 19.57
65.00 2391
45.00 435
36.67 2.17
35.00 217
35.00 217
46.67 1522
33.33 217
4500 15.22
38.33 8.70
28.33 0.00

processing

34

1

-87.32
-83.99
-71899
-7899
-7783
-76 81
-76.30
-75.65
-75.65
7232
-71.17
-71.i16
-70.14
-64.42
-5783
-57.32
-55.00

-54.93
-54.64
-51.16
-50.07

-4993
-48.99
-48.62

-47.10
-45.65
-45.00

-43.26
42.97
42.83
-42.10
-41.09
-40.65
-34.49
-32.83

-32.83
-31.45

-31.16
-29.78
-29.64

-28.33

oo
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H 17
37
H 52
H'23
H 19
H
H

-

49
24

TABLE 8 continued

GROUP | = COMPUTER CONSOLE OPERATORS
GROUP 2 - DATA CONVERTING OPERATORS

DIFFERENCE IN PERCENT PERFORMING GROUP 2 MINUS GROUP 1—

PERCENT PERFORMING, GROUP 2

PERCENT PERFORMING. GROUP |

TASK TITLE

Operate document writer

Prepare service action requests

Update current source progranis

Operate punched care accounting machines

Operate interpreter

Set up punched card accounting machines for operation
Operate remote terminals

l

28.33
28.33
30.00
25.00
56.67
2167
2333

|

0.00 -28.33
2.17 -26.16
652 -2348
.17 -2283
34.78 -21.88
0.00 -21.67
2.17 -21.16

EXRERREEEEERREERRE FEEEREREEERREEE KEERRREERREERRERKEERRREXEEEEETEEERRERERERRERRRERERRRR R KRR T X

TASKS OMITTED WHERE DIFFERENCES IN PERCENT PERFORMING = -20.00 THROUGH 20.00

EEEEERERRERERERERKEERERERRERRRRRREERREERERERERERREE R RRER KRR RREEEEEREEERRXRRREERREREREEERR KR

F 27
F 16
M 20
F 4

Prepare data service forms

Extract figures needed for special analysis and studies
Prepare or analyze data for testing new systems

Code functionz! area reports

35

5.00
6.67
0.00
0.00

17.39 12.39
19.57 1290
13.04 13.04
17.39 17.39




TABLE 9 Description of the Differences in the Percent of Programmers and the Percent
of Computer Console Operators Performing the Same Tasks

GROUP | = COMPUTER CONSOLE OPERATOR
GROUP 2 = PROGRAMMERS

-TSK
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43

= offe offfe offe cffe offe offe ol ol o
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32
28
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12
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42
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29
33

39
26

10
20
16
18

50
19
25
14

30
47
54
41

36
55
11
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DIFFERENCE IN PERCENT PERFORMING GROUP 2 MINUS GROUP |

PERCENT PERFORMING . GROUP 2
PERCENT PERFORMING, GROUP |

TASK TITLE

Load programs and data cards

Deternune cause of machine stops and malfunctions
Operate console

Set up computer for cserat™ -

Select and mount disks

Locate tapes ir storage media or tape library

Select and mount tapes

Perform operator nuintenance on automatic data processing

equipment
Perfoi.n tape-to-printer operation
Operate card reader

Review processing steps before job is put on comyuter
Analyze machine operation through use of messages received

from the equipment

Perform punched card-to-tape conversion operation
Perform card-to-printer operation

Operate magnetic tape unit

Prepare special carriage control tapes

Analyze machine operation through use of conditions
displayed

Make cwitch settings

Screen reports, cards, or programs for obvious errors and

initilate corrections

Prform compilation or assembly

Perform tape-to-card conversion operation

Maintain current run tapes

Record time log for unscheduled maintenance
Operate sorter

Analyze job steps to determine data recovery points
Maintain levels of data processing supplies

Operate key punch machines or verifiers

Operate decollator

Operate foras bursting equipment

Maintain card files (source object, etc.)

Strip tape and add new load point

Operate interpreter

Operate reproducer

Operate collator

Interrogate memory locations on the console
Perform debugging runs

Splice magentic tape and leaders

Wire control panels

Schedule sequence of users during shift for effective
organization of runs

Prepare control decks

Wire reproducer control panels

Maintain technical files on equipment operation and
procedural changes
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91.67
88.33
88.33
83.33
83.33
80.00
83.33

71.67
80.00
85.00
76.67

76.67
73.33
80.00
78.33
73.33

65.00
61.67

66.67
76.67
60.00
61.67
55.00
65.00
61.67
51.67
75.00
53.33
50.00
63.33
45.00
56.67
46.67
45.00
45.00
53.33
36.67
38.33

35.00
45.00
35.00

33.33

|

1383
13.83
13.83
10.64
10.64

745
11.70

2.3
11.70
17.02

9.57

9.57
6.38
14.89
13.83
11.70

6.38
3.19

851
19.15
3.19
532
1.06
12.77
10.64
2.3
2553
4.26
3.19
18.09
1.06
12.77
426
3.19
4.26
17.02
1.06
3.19

1.06
12.77
3.19

7784
-74.50
-74.50
-72.70
-72.70
-72.55
-71.63

-69.54
-68.30
-67.98
-67.09

-67.09
-66.95
-65.11
-64.50
-61.63

-58.62
-58 48

058.16
-57.52
-56.81
-56.35
-53.94
-52.23
-51.03
-49.54
-49 47
-49 08
-46 .81
-45.25
-43.94
-43.90
-42 .41
-41 .81
-40.74
-36.31
-35.60
-35.14

-33.94
-32.23
-31.81




TABLE 9 8ntinued

sROUP | = COMPUTER CONSOLE OPERATORS
SROUP 2 = PROGRAMMERS

D-TSK

H 17
H 45

H 37
F 22

H 23
H 49

D 7

K 32

~

33
6
15
10
28

50
1

42

58
54

13
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DIFFERENCES IN PERCENT PERFORMING GROUP 2 MINUS GROUP |
PERCENT PERFORMING, GROUP 2

PERCENT PERFORMING, GROUP 1
TASK TITLE

Operate document writer

Select subroutines to accomplish jobs received for
processing

Prepare service action requests

Operate office machines

Operate punched card accounting machines

Set up punched card accounting machines for operation

28.33

28.33
2833
28.33
25.00
2167

o

A3

2.13
2.13
5.32
2.13
1.06

TASKS OMITTED WHERE DIFFERENCES IN PERCENT PERFORMING = -20.00 THROUGH 20.00

Coordiante with operations on preparation of computer
operating instructions

Edit computer programs for effective use of auxiliary
storage media

Edit computer programs for efficient use of logical and
arithmetical components

Write programs to print tapes, punch cards, or read cards
Design or lay out core storage formats

Code software utility programs

Develop flow charts for handling source data by off-line
support equipment

Prepare control card sheets for utility or library programs
Adapt programs written in symbolic language to different
computer configurations

Maintain library of documentation of general purpose and
utility programs

Review existing routines for applicability of new techniques
Prepare instructions for operation of on-line peripheral
equipment

Coordinate with - - ‘esign personnel to prepare overall
block diagrams

Manually convert numbers from one number system to another
Perform systems analysis to meet requirements of company
functions

Nesign disk storage allocation

Code tape sort programs

Develop operation procedures for programming

Develop program logic charts for machine routines
Determine most applicable programming language for problems
Catalogue data sets

Write programs for the generation of data to be used for
program testing

Prepare console operator’s run books

Edit computer programs for effective use of memory

Code programs utilizing more than one language

Analyze applications to select appropriate utility programs
and subroutines

37

0.00
1.67

1.67
000
0.00
000

0.00
0.00

000

1.67
1.67

3.33

0.00
1.67

0.00
0.00
1.67
1.67
1.67
0.00
333

000
8.33
1.67
1.67

0.00

20.21
2553

27.66
26.60
26.60
26.60

27.66
29.79

3191

3404
3404

37.23

3404
38.30

3723
3723
4043
4043
41.49
4043
45.74

42.55
53.19
47 87
50.00

48 94

-2621

-26.21
-26.21
-2301
-22.87
-20.60
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20.21
23.87

25.99
26.60
26.60
26.60

27.66
29.79

3191

32.38
32.38

33.90

3404
36.63

3723
27.23
38.76
38.76
39.82
4043
4241

42.55
44 86
46.21
48.33

48 .94




TABLE 9 continued

GROUP | = COMPUTER CONSOLE OPERATORS
GROUP 2 = PROGRAMMERS

DIFFERENCES IN PERCENT PERFORMING GROUP 2 MINUS GROUP 1

PERCENT PERFORMING, GROUP 2

PERCENT PERFORMING, GROUP |
D-TSK TASK TITLE

Design or lay out disk storage formats
Incorporate utility routines into programs
Select appropriate utility programs

EARZR- NN

of console operator during test audits
Recommend corrections or modifications to systems

—_n
Q

program routines

2

documentation

Audit computer inputs after test run and follow-up
Design or lay out magnetic tape storage formats
Develop subroutines

Test revised computer programs

Prepare programming block diagrams

Analyze programming documentation

Design report formats

Incorporate standard routines into programs

N oN W

w N

Test rew computer nrograms

Prepare dewaii flow charts

Prepare general and detailed flow charts

Insert standard changes into existing programs
Write programs for local one-time applications
Patch computer programs
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assembly or compilation

w
[ 38

mput and output media
Revise computer programs
Code routine computer programs

w
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Maintain and update library of program and processing

Prepare testing instructions and control test data for use

Confer with functional area personnel to prepare specific

Analyze computer inputs prior to test run and follow-up

Desk check programming logic for punching errors prior to

Prepare documentatio: including formats and layouts for

Isolate and correct programming errors discovered during test
Desk check or debug programs after assenibly or compilation

38

0.00
1.67
6.67

1.67
0.00

0.00

333
1.67
3.33
000
16.67
1.67
1.67
1.67
1.67
1.67
20.00
1.67
1.67
1.67
1.67
1.67

1.67

1.67
1.67
1.67
1.67
1.67

48.94
51.06
56.38

52.13
52.13

5745
58.51
60.64
5745
79.79
6596
6596
67.02
67.02
68.09
88.30
72.34
7340
76.60
77.66
77.66

78.72

8298
84.04
86.17
9149
94.68

48.94
4940
49.72

50.46
52.13

. 52.13

54.11
56.84
57.30
5745
63.12
64.29
64.29
65.35
65.35
6642
68.30
70.67
71.74
7493
7599
7599

77.06

81.31
82.38
84.50
89.82
93.01




TABLE 10 Descrption of the Differences in the Percent of Systems Personnel and the

Percent of Programmers Performing the Same Tasks

GROUP | = SYSTEMS PERSONNEL
GROUP 2 = PROGRAMMERS

D-TSK

N 12
M I8
M4
M 27

M 26
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10

13
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DIFFERENCE IN PERCENT PERI-ORMING GROUP 2 MINUS GROUP 1

PERCENT PERFORMING, GROUP 2

PLERCENT PERFORMING, GROUP |

TASK TITLE

Define objectives on system studies

Develop directives pertaming to data systems

Perform mtal analysis of requests for systems studies
Prepare docamentation for systems flow charts

Inspect system flow

Anzlyse data processed for possible modification and
combination of report

Study purpose and design or new systens

Inspect methods used to process data

Review technological developments in processing, storage
and mformation retrieval

Prepare decision charts

Estabhsh standard data elements, codes, and names for
systemns design

Coordinate with programmers and functional areas to
establish new applications

Prepare presentations on data systems uperations

ldentify source documents, mternal files and final reports
Lvaluate utihzation of output products

Prepare systems block diagrams

Lvaluate data for relationship of output to source documents
Evaluate data for duplications and unnecessary requirements
Evaluate problem arcas adaptable to modifications
Coordinate with programmung supervisors in designing new
programnung systems

ldenufy problem arcas m the system

Coordmate with staff in the development of new systems
Prepaie or analyze data for testing new systems
Determine mput-output characternistics and media for
functional arcas

Monitor updating of format and data items

Control system mput and output

Orient newly assigned data services personnel

Evaluate present and proposed costs of mput/output
requirements

Determine processing, storage, and retrieval techniques

l

43.33
35.00
38.33
43.33
40.00

40.00
36.67
35.00

31.67
30.00

31.07

35.00
28.33
40.00
30.00
41.07
38.33
38.33
35.00

28.33
40.00
30.00
38.33

25.00
26.67
28.33

28.33

23.33
35.00

|

5.32
1.06
745
12.77
9.57

10.04
745
638

3
213

4.20

8.51
213
13.83
4.26
1586
1383
1383
10.64

4.26
1596
6.38
14.89

213
4.26
6.38
6.38

3
14.89

- 3801
-3394
-30.89
-30.57
-3043

-29.36
.39 99

-28.02

-28.48
-2787

22741

2649
-26.21
-26.17
-2574
22571
-2450
-24.50
-24.36

.2408
-2404
223.62

-2344

L2287
.2241
22195
22195

.20.14
-20.11
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K 54

K 3l
K 34
K 36
K 49
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Prepare mnstrucions for operation of on-hne peripheral
equipment

Develop subroutines

Edit computer programs for effective use of memory
Incorporate utility routines mto progranis

Prepare console operator’s run books

Design re port formats

Revise computer programs

Analyze programming documentation

39

16.67
36.67
25.00
26.67
28.33
41.67
58.33
40.00

37.23
57.45
47.87
51.06
53.19
67.02
84.04
6596

20.57
20.78
2287
2440
2486
25.35
571
2596




TABLE 10 continued

GROUP ! = SYSTEMS PERSONNEL
GROUP 2 = PROGRAMMERS

DIFFERENCES IN PERCENT PERFORMING GROUP 2 MINUS GROUP 1

PERCENT PERFORMING, GROUP 2
PERCENT PERFORMING, GROUP 1

o
7
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Select appropnate utility programs

Audit computer inputs after test run and follow-up
Prepare programming block diagrams

Test revised computer programs

Prepate general and detailed flow charts

Test new computer programs

Design or lay out magnetic tape storage formats
Prepate detail flow charts

Patch computer programs

WP W= O\ O\ W

N L= 00

input and output media

[\
=)}

to assembly or compilation

Prepare testing instructiors and control test data for
use of console operator during test audits

Code routine computer programs

w
=)

W N
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testing

Incorporate standard routines into programs
Write programs for local one-time applications
Insert standard changes into existing programs
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TASK TITLE

Prepare documentation including formats and layouts for

Desk check programming logic for punching errors prior

Analyze computer inputs prior to test run and follow-up
Desk check or debug programs after assembly or compilation
Isolate and correct programming errors discovered during

40

30.00
31.67
38.33
51.67
45.00
58.33
30.00
41.67
46.67

51.67

45.00

18.33
50.00
31.67
56.67

53.33
28.33
38.33
36.67

56.38
58.51
65.96
79.79
73.40
88.30

72.34
77,66

8298

78.72

52.13
86.17
68.09
94.68

91.49
67.02
77.66
76.60

26.38
26.84
27.62
28.12
28.40
2996
30.64
30.67
30.99

31.31
33.72

33.79
36.17
36.42
38.01

38.16
38.69
39.33
39.33




TABLE 11 Descrintion of the Differences in the Percent of Managers and the Percent of

Programmers Performung the Same Tasks

GROUP | - MANAGERS
GROUF 2 = PROGRAMMERS

DIFFERENCE IN PERCENT PERFORMING GROUP 2 MINUS GROUP |

| PERCENT PERFORMING, GROUP 2
" PERCENT PERFORMING, GROUP |
D-TSK TASK TITLE l
C 11 Evaluate work performance of operators 61.40 0.00
C 4 Coordinate scheduling of machine work load 63.16 2.13
C 12 Inform person of prime responsibility of repeated errors
mn input data 66.67 6.38
C 23 Prepare recommendations for improved efficiency in
automatic data processing equipment operations 61.40 3.19
3 A 11 Monitor the meeting of deadlines 61.40 3.19
C 20  Plan and schedule work assignments for operators 57.89 0.00
C 15 Monitor the mamntenance of utilization logs on automatic
data processing equipment 57.89 0.00
C 3 Coordiate one time report requirements with person of
F prime responsibility 63.16 532
C 5 Coordinate with programmers and systems personnel on
matters of joint interest 57.89 1.06
C 34 Supervise data processing machine operators 54.39 0.00
A 8 Inspect methods used to process data 59.65 6.38
C 2 Coordinate errors in programming logic with programmers 56.14 3.19
A 7  Evaluate work performance of data services personnel 54.39 213
A 15 Plan and schedule data services work assignments 52.63 1.06
C 19 Plan and scheduie duty assignments for data automation
activity 50.88 0.00
C 7  Develop computer operating instructions 57.89 851
A 12 Notify person of prime responsibility of deadlines 54.39 5.32
C 18  Plan and conduct on-the-job training in data processing
procesures 47.37 0.00
C 33 Supervise apprentice data processing machine operators 47 37 0.00
C 32 Schedule machine inspection and repair 47.37 0.00
C 13 Maintain operating manuals and directives affecting machine
room function 49.12 213
C 8  Establish data automation production controls and standards 47.37 106
C 1 Control tape utilization and assignment 47.37 1.06
A 13 Order data sutomation supplies and equipment 47.37 1.06
C 30  Schedule basic input into automated data systems 49.12 3.19
C 17 Planand. -duct on-the-job training in data processing
equipment vperation 45.61 1.06
A 23 Supervise operation of punched card or tape filing systems 4386 0.00
A 22 Supervise distribution of reports or programs 47.37 426
C 22 Prepare operating instructions concerning local reports 49.12 6.38
C 16  Perform periodic inspections of data automation activities 42.11 0.00
C 24 Perpare recommendations for local operating instructions
concerning programs 4386 2.13
C 27 Requisition supplies 40.3< 0.00
A 16  Plan facility modification 40.35 0.00
A 1 Analyze daia processed for possible modification and
combination of report 50.88 10.64
C 10 Evaluate performance history on specific jobs 42.11 2.13
A 5 Coordinate work of data serivces unit with activities
furnishing report data 45.61 6.38
b 4]

-61.40
-61.03

-60.28

~58.21
-58.21
-57.89

-57.89
-57.84

-56.83
-54.39
-53.27
-52.95
-52.26
-51.57

-50.88
-49.38
-49.07

-47.37
-47.37
-47.37

-47.00
-46.30
-46.30
-46.30
-4593

-44.55
-43.86
-43.11
-42.74
-42.11

41.73
40.35
40.35

-40.24
-39.98

-39.23




TABLE 11 continued

GROUP | = MANAGERS
GROUP 2 = PROGRAMMERS

D-TSK
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DIFFERENCE IN PERCENT PERFORMING GROUP 2 MINUS GROUP |

PERCENT PERFORMING,GROUP 2

PERCENT PERFORMING, GROUP |

TASK TITLE

Evaluate office of prime responsibility equipment
utilization and maintenance

Supervise data processing machine supervisors

Establish data services production controls and standards
Design system of magentic tape management

Orient newly assigned data services personnel

Review machine 1un reports for accuracy

Schedule input from person of prime responsibility
Conduct on-the-job training for data services personnel
Perform automatic data processing equipment financial
planning

Schedule basic input mto manual data systems
Requisition auxiliary data processing equipment such as
decollators or forms bursters

Prepare cost reports and cost estimates for data
automation equipment

Prepare shift reports

Prepare or audit personnel records

Prepare recommendations for improved efficiency in
operations

Analyze data processed to make sure that desired
mformation is obtained

Supervise data services specialists

Maintain training records on operators

Maintain training records for data services personnel
Brief supervisor and staff

Schedule computer runs for several days or more.in advance
Establish run pnorities for operations

Maintain levels of data processing supplies

Review completed programs for accuracy

Coordinate production control schedules

Schedule sequence of users during shift for effective
orgamization of runs

Coordinate with operators, programmers, or systems
personnel on matters of joint interest

Review or prepare cost estimates of equipment utilization
Read and mterpret regulations, manuals, or administrative
orders

Strip tape and add new load point

Determine cause of machine stops and malfunctions
Serve on inspection teams to evaluate other data
systems units

Maintain technical files on equipment operation and
procedural changes

Review processing steps before job is put on computer
Coordinate with staff in the development of new systems
Make switch settings

Establish management analysis job priorities

Maintain current run tapes

42

38.60
38.60
45.61
38.60
43.86
45.61
38.60
38.60

35.09
36.86

31.58

31.58
29.82
31.58

33.33

47.37
28.07
28.07
29.82
29.82
31.58
31.58
28.07
3333
29.82

26.32

43.86
24.56

36.84
24.56
36.84

2281

24.56
31.58
28.07
24.56
21.05
26.32

0.00
0.00
745
1.06
6.38
851
3.19
3.19

0.00
213

0.00

0.00
0.00
2.13

426

19.15
0.00
0.00
2.13
3.19
5.32
5.32
2.13
745
4.26

1.06

19.15
0.00

12.77
1.06
13.83

0.00

2.13
9.57
6.38
3.9
0.00
532

-38.60
- 38.60
-38.17
-37.53
-37.48
-37.10
-35.40
-35.40

-35.09
-34.71

-31.58

-31.58
-29.82
-2945

-29.08

-28.22
-28.07
-28.07
-27.70
-26.63
-26.26
-26.26
-25.94
-25.89
-25.57

-2525

-24.71
-24.56

-24.08
-23.50
-23.01

-22.81

-22.43
-22.00
-21.69
-21.37
-21.05
-21.00




TABLE 11 continued

GROUP | = MANAGERS
GROUP 2 = PROGRAMMERS

DIFFERENCE IN PERCENT PERFORMING GROUP 2 MINUS GROUP 1
PERCENT PERFORMING, GROUP 2
PERCENT PERFORMING, GROUP |

D-TSK TASK TITLE J

F 10 Control basic input into automated data systems 2456 4.26 -20.31
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TASKS OMITTED WHERE DIFFERENCES IN PERCENT PERFORMING = -20.00 THROUGH 20.00
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K 58 Review existing routines for applicability of new techniques 14.04 3404 2001
K 33  Edit computer programs for efficient use of logical a:.d

arithmetical components 7.02 27.66 20.64
K 50 Prepare control card sheets for utility or library programs 8.77 29.79 21.02
K 28 Develop flow charts for handling source data by off-line

support equipment 526 27.66 2240
K 13 Coordinate with system design personnel to prepare overall

block diagrams 10.53 34.04 23.52
K 48 Perform systems analysis to meet requirements of company

functions 12.28 37.23 2495
K 54  Prepare instructions for operation of on-line peripheral

equipment 10.53 37.23 2671
K 11 Code tape sort programs 12.28 4043 28.14
K 27  Determine most applicable programming languagse for problems 12.28 4043 28.14
K 14  Design disk storage allocation 877 37.23 28.46
K 42 Maintain library of documentation of general purpose and

utility programs 5.26 34.04 28.78
K 57 Recommend corrections or modifications to systems 2281 52.13 29.32
K 43  Manually convart numbers from one number system to another 8.77 38.30 2953
K 29  Develop operation procedures for programming 10.53 4043 2990
K 30 Develop program logic charts for machine routines 1053 4149 3096
K 67  Write programs for the generation of data to be used for

program testing 877 4255 3378
K 6 Catalogue data sets 8.77 45.74 3697
K 34 Edit computer programs for effective use of memory 10.53 47 87 37.35
K 2  Analyze applications to select appropriate utility programs ‘

and subroutines 10.53 48 94 3841
K 36 Incorporate utility routines into programs 12.28 51.06 38.78
K 49  Prepare console operator’s run books 14.04 53.19 39.16
K 8 Code programs utilizing more than one language 1053 50.00 3947
K 56  Prepare testing instructions and contiol test data for use

of console operator during test audits 10.53 52.13 41.60
K 16  Design or lay out disc storage formats 7.02 48 94 4192
K 60  Select appropriate utility programs 14.04 56.38 42.35
K 5 Audit computer inputs after test ran and follow-up 15.79 5851 4272
K 12 Evaluate use of existing sytems or programs for pilot

projects 817 52.13 43.36
K 31  Develop subroutines 14.04 5745 4341
K 41  Maintain and up date library of program and processing

documentation 14.04 57.45 4341
K 18  Design or lay out magnetic tape storage formats 14 .04 60.64 46.60
K 4  Analyze programming documentation 19.30 65.96 46.66
K 21  Design report formats 14.04 67.02 52.99
K 55  Prepare programming block diagrams 12.28 6596 53.68

43




TABLE 11 continued

GROUP 1 = MANAGERS
GROUP 2 = PROGRAMMERS

DIFFIRENCE IN PERCENT PERFORMING GROUP 2 MINUS GROUP 1

PERCEN'T PERFORMING, GROUP 2
PERCENT PERFORMING, GROUP 1

=
-
n
=

TASK TITLE

Analyze computer inputs prior to test run and follow-up
Incorporate standard routines into programs

Prepare detail flow charts

Insert standard changes into existing programs

Prepare general and detailed flow charts

Patch computer programs

Test revised computer programs

Write programs for local one-time applications

Desk check programming logic for punching errors prior to
assembly or compilation

Revise computer programs

Code routine computer programs

Prepare documentation including formats and layouts for
input and output media

Test new computer programs

Isolate and correct programming errors discovered during
testing

Desk check or debug programs after assembly or compilation
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12.28
10.53
15.79
17.54
14.04
17.54
19.30
15.79

15.79
17.54
19.30

15.79
19.30

17.54
14.04

68.09
67.02
72.34
76.60
73.40
77.66
79.79
77.66

78.72
84.04
86.17

82.98
88.30

91.49
94.68

5580
56.49
56.55
59.05
59.37
60.12
60.49
61.87

62.93
66.50
66.87

67.19
69.00

7395
80.65




TABLE 12 Description of the Differences in the Percent of Managers and the Percent of
Systems Personnel Performing the Same Tasks

GROUP 1 = MANAGERS
GROUP 2 = SYSTEMS PERSONNEL

DIFFERENCE IN PERCENT PERFORMING GROUP 2 MINUS GROUP |
PERCENT PERFORMING, GROUP 2

PERCENT PERFORMING, GROUP | )

D-TSK TASK TITLE l
C 11 Evaluate work performance of operators 61.40 333 -58.07
C 4 Coordinate scheduling of machine work load 63.16 8.33 -54.82
C 12 Iuform person of prime responsibility of repeated errors in

input data 66.67 13.33 -53.33
C 20 Plan and schedule work assignments for operators 57.89 5.00 -52.89
C 15 Montor the maintenance of utilization logs on automatic

&4 data processing equipment 57.89 5.00 -52.89

C 34  Supervise data processing machine operators 54.39 5.00 -49 .39
C 19  Plan and schedule duty assignments for data automation 50.88 1.67 -49.21
C 23 Prepare reccommendations for improved efficiency in

automatic data processing equipment operations £1.40 13.33 -48 07
A 1l Monitor the meeting of deadlines 61.40 13.33 -48.07
C 30 Schedule basic input into automated data systems 49.12 1.67 -47 46
C 33  Supervise apprentice data processing machine operators 47.37 0.00 -47.37
C | Control tape utilization and assignment 47.37 1.67 -45.70
A 15 Plan and schedule data services work assignments 52.63 8.33 -44.30
A 13 Order data automation supplies and equipment 47.37 3.33 -44 04
C 32 Schedule machine inspection and re pair 47.37 333 4404
C 3 Coordinate one time report requirements with person of

prime responsibility 63.16 20.00 -43.16
A 12 Notify person of prime responsibility of deadlines 54.39 11.67 -42.72
A 7 Evaluate work performance of data serivces personnel 54.39 11.67 -42.72
C 22 Prepare operating instructions concerning local reports 49.12 6.67 -42 .46
C 18 Plan and conduct on-the-job training in data processing

procedures 47.37 5.00 -42.37
A 23 Supervise operation of punched card or tape filing systems 43.86 333 -40.53
C 2 Coordinate errors in programming logic with programmers 56.14 16.67 -39.47
A 22 Supervise distribution of reports or programs 47.37 8.33 -39.04
C 17 Plan and conduct on-the-job training in data processing

equipment operation 4561 6.67 -3895
C 16 Perform periodic inspections of data automation activities 42.11 3.33 -38.77
¢ 5§ Coordinate with programmers and systems personnel on

matters of joint interest 57.89 20.00 -37.89
C 13 Maintain operating manuals and directives affecting machine

room function 49.12 11.67 -37.46
C 27 Requisition supplies 40.35 333 -37.02
C 7 Develop computer operating instructions 57.89 21.67 -36.23
C 9 Evaluate office of prime responsibility equipment

utilization and maintenance 38.60 333 -35.26
C 35 Supervise data processing machine supervisors 38.60 3.33 -35.26
C 31  Schedule basic input into manual data systems 36.84 1.67 -35.18
C 24 Prepare recommendations for local operating instructions

concerning programs 4386 10.00 -33.86
C 10 Evaluate performance history on specific jobs 42.11 833 -33.77
A 19 Schedule input from person of prime responsibility 3840 5.00 -33.60
A 6 Fstablish data services production controls and standards 45.61 1333 -32.28
C 8 Establish data automation production controls and standards 47.37 16.67 -30.70
A 16 Plan facility modification 40.35 10.00 -30.35
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GROUP 2 - SYSTEMS PERSONNEL

DIFFERENCES IN PERCENT PERFORMING GROUP 2 MINUS GROUP |

PERCENT PERFOF VING, GROUP 2

TABLE 12 continued

PERCENT PERFO MING,GROUP |

TASK TITLE

Design system of magnetic tape management

Perform automatic data processing equipment financial
planning

Review machine run reports for accuracy

Prepare or audit personnel records

Requisition auxiliary data processing equipment such as
decollators or forms bursters

Prepare cost reports and cost e..mates for data automation
equipment

Maintain levels of data processing supplies

Maintain training records for data services personnel
Maintain training records on operators

Prepare shift reports

Inspect methods used to process data

Schedule sequence of users during shuft for effective
organization of runs

Coordiuate work of data services unit with activities
turnishing report data

Conduct on-the-job training for data services personncl
Schedule computer runs for several days or more in advance
Prepare special carriage control tapes

Coordinate production control schedules

Establish run priorities for operations

Brief supervisor and staff

Maintain current run tapes

Strip tape and add new load point

Perform operator maintenance on automatic data processing
equipnient

Compute due-in and due-out dates for controlled reports

|

38.60

35.09
45.61
31.58

31.58

31.58
28.07
29.82
28.07
29.82
59.65

26.32

45.61
38.60
31.58
29 82
29.82
31.58
29.82
26.32
24.56

21.05
2i.05

l
8.33
5.00

16.67
3.33

3.33

3.33
0.00
3.33
1.67
5.00
35.00

1.67

21.67
i5.00
8.33
6.67
6.67
10.00
8.33
5.00
3.33

0.00

-28.25
-28.07
-26.49
+26.40
-24 82
-24.65

-24.65

-23.95
-23.60
-23.25
-23.16
-23.16
-21.58
-21.49
-21.32
-21.23

-21.05
-21.05

ttttt‘ttt“tt“tt‘tttttt‘t‘tttt‘ttttttttttt*tt‘tt‘tt“tt‘ttt‘tt“ttttttttttttttttt‘tttttttt;tttt“““

TASKS OMITTED WHERE DIFFERENCES IN PERCENT PERFORMING = -20.00 THROUGH 20.00

tttttttt‘tttttttt‘tt‘ttttttttttttttt‘tttttt‘tt‘ttttt‘t“‘tttttttttt&“‘

K 4
N 7
N 14
L 18
K 65
M I0
M 27
K 31
E 6

1
1
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Analyze programming documentation

Evaluate problemn areas adaptable to modifications
Prepare presentations on data systems operations
Prepare detailed document flow diagrams

Wnite programs for local one-time applications
Design punched card media layouts

Study purpose #- * design or new systems

Develop subrou:es

Establish standard data elements, codes, and names for
systenss design

Design disk storage allocation

Prepare decision charts

Control system input and output

Prepare computer logic diagrams

Define objectives of systen: studies

Inspect system flow

19.30
14.04

7.02

5.26
15.79
14.04
14.04
14.04

8.77
8.77
7.02
5.26
1.75
19.30
15.79

40.00
35.00
28.33
26.67
38.33
36.67
36.67
36.67

31.67
31.67
30.00
28.33
25.00
43.33
40.00

EEEECEEEAE R SRS E R ER R SR AR KK

20.70
20.36
21.32
21.40
22.54
22.63
2263
22.63

22.89
2289
2298
23.07
23.25
24.04
2421
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TABLE 12 continued Revision of the Task Inventory Based or the Validation ® Record time log for scheduled jobs
The original task inventory was constructed as an open- ®  Analyze and debug manufactured software
gggg;é:?\?s’;%ﬁgﬁRSONNEL ended instrument in that the woxker§ were asked (_o write-in ® Develop nuintenance proceduics for the operating
s S GROUP | — and rate any tasks they perfor ‘\ed wh.mh were not listed. As a sy.stem ‘
DIFFERENCES IN PERCENT PERF,?RMlNG GROUP 2 MINU ] result, several respondents did write in task statements ® Diagnuse and correct operating systa:n component
< PERCENT PERFORm:g’g:ig%] describing tast they perform and that were not included in errors
PERCENT PERFOR ’ l tie original inventory. Following is a listing <f the tasks which ® Maintain back-up procedures for the operating system
D-TSK TASK TITLE were added to the inventory by the respondents: ® Maintain manufacturer supplies on-line teleprocessing
K 2 Analyze applications o select appropriate utility progranis , ® Amalyze commany crerations to determine where system
and subroutines 10.53 35.00 24.47 most significant improvements can be made ® Perform system generation, establish socrce and
K 12 Conter with functional area personnel to prepare specific 3333 24.56 ® Anayze documentation for completeness and relocatable library sizes, etc.
program routines 8(7)Z 3167 5 465 ac .y for data processing oparations and control ® Plan, coordinate, and install new hardware and
K 16 Design or la){ out disk storage formats 12-75 al '67 "5.88 ®  Balaice and correct reports software
K Sl Prc_parg detail flow Chfms . ) ' . ® Develop standards and factors for use in management &  Selec: various components to be used in cseating new
K 41  Maintain and update library of program and processing 14.04 4000 2596 control systems operating system
K 55 gf::;‘f"',',f,';,’:mmmg block diagrams 12.28 38.33 26.05 ® Fillout question and inventory forms ® Work with operations supervisor to determine best
N 4 Evaluate datc for duplications and unnecessary requirements 12.28 38.33 26.05 ° MOﬂ!tOT maintenance of utilization logs operating procedures to be followed
K 8 Code programs utilizing more than one language 10.53 36.67 26.14 ® Monitor production controls and standards ®  Write macros, catalog macros, standard source and
N 6 Evaluate file contents and sequences 10.53 36.67 26.14 ® Review operations to devise more efficient relocatable data
N 2 Develop directives pertaining to data systems 8.77 35.00 3623 procedures ®  M:nimize program size
K 21  Design report formats 14.04 41.67 37.63 ® Inventory electronic data processing supplies ® Optomize program execution times
N 12 Perform initial analysis of requests for systems studies 10.53 igg; ,2,;'? ,l, ®  Plan personnel management ®  Write programs for matrix inversion
K 45  Paich computer programs ‘ ) ) 17.54 ’ T ® Review personnel for raise recommendations ® Write programs to pioduce lesign plans via use of
K 26  Desk check p!’ogra‘mn‘ling logic for punching errars prior to 1579 45.00 2921 ® Train personnel in method of creating input and plotter
M 22 ;iiepr:z);;i:;?g;l?‘:o;agmm 12 :28 41 :67 59 :39 using output ‘ _ ®  Write programs to provide design data
N 5 Evaluate data for relationship of output to source documents 8.77 38.33 29.56 ® Anayze Progr.ans,_evaluauons, reviews or reports for ® Analyze core dumps, evaluate and recommend
K 9 Code routine computer programs 19.30 50.00 30.70 probl_em identification o solutions _ .
K 53 Prepare general and detailed flow charts 14.04 45.00 3096 ® Identify problem areas in existing systems L] Analyu programs, _evaluanons, reviev s or reports for
M 18  Prepare documentation for systems flow charts 12.28 43.33 31.05 ®  Perform program analysis prot: . identification
K 48 Perform systems analysis to meet requirements of company ®  Prepare correspondence concerning data services ® Code disk sort programs
functions 12.28 43.33 31.05 ®  Prepare operational briefings ® Coordinate with functional areas on programmng
M 20  Prepare or analyze data for testing new systems 7.02 38.33 31.32 ®  Process request for new or revised reports aspects of nuw systems being devised and reports
K 62 Test revised computer programs 19.30 >1.67 33'37 2 Read and interpret regulations manuals or being developed
N 11 Identify source documents, internal files and final reports 7.02 40.00 3298 administrative orders e  Debug programs
k39 lso!-:ale and correct programming errors discovered during 17.54 53.33 35.79 ® Review completed programs for accuracy ® Develop computer operating instructions, technical
K 52 ;’eril;):fe documentation including formats and layouts for ®  Review requests for development of existing systems bulletins
i input and output media 15.79 51.67 3588 ® Review unit and individual training data . ® Develop sysiems for collecting. processirg, 2nd
K 61  Test new computer programs 19.30 58.33 39.04 ® Dewlop and maintain procedures relative to storing data
K 59 Revise computer programs 17.54 58.33 40.79 computer input and product distribution including ® Exploit parallel processing capabilities to gain
K 25 Desk check or debug programs after assembly or compilation 14.04 56.67 42.63 quality check operational effectiveness
® Change s2quence of jobs run to cut down operational ® Extract figures needed for spacial analy is and studics
steps ® Perform program analysis
® Initiate all computer operating notes, technical ® Read and interpret regulations. manuals, or
bulletins etc., for job performance improveinents administrative orders
® Log and scratch expired tapes in library These written-ir task statements alorg with the data
®  Perform disk-to-plotter operation describing the number of workers nerforming each task were
®  Perform disk-to-printer operation used to revise the original task :nventory that was adminisiered
® Perform on-the<ob training of operators to the sample of busincss data processing workers. All the
® Perform punched card-todisk conversion operation written-in task statements were added to the task inventory
®  Perform tape-to-tape operation (copy) since it was assumed that il the task wa- ‘mportant enough to
- ®  Prepare labels for output tapes be written in by an incumbent worker, it should be incluced in
@ Prepare control cards for jobs the inventory for validation by a farge group of warkers.




All the task statements that were not checked by at least
five percent of the sample were examined and omitted from
the revised inventory if the task was not judged to be cntical
for successful employment in the occupational area. Elimina-
tion of all task statements not checked by at least five revealed
that the task statements composing two entire duties were
removed from the original task inventory. These duties were:
(1) supervising management analysis, and (2) perform manage-
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ment analysis functions. This would tend to indicate that
management analysis duties and tasks are not performed by
workers in business data processing occupations and th.;efore,
should not be included in the task inventory.

The revised task inventory for the business data processing
occupational area is presented in Appendix D. It is recom-
mended that future occupational performance surveys should
utilize the revised task inventory.




CHAPTER IV
SUMMARY AND CONCLUSIONS

It is the purpose of this report to present the findings of
the task inventory analysis of occupational performance which
was conducted to ascertain what tasks are actually being
performed by workers employed in the occupational area of
data processing. The findings of this analysis will be valualle
to instructors teaching data processing technology, vocation-!
and technical institutions offering programs in data procesung
technology and also to local, state, and other persoiiel
concerned with the development and evaluation of programs
in data processing technology.

A task inventory was constructed utilizing existing -lata
processing occupations task lists, job descriptions, and .ur-
riculum guides. The initial inventory was reviewed and revised
using five consultants who were employed in data processing
accupations. A total of 406 task inventories were completed
and retumed by workers employed in the data processing
occupational area. This number represented an 81 percent
retum from the 500 sampled. The task data along witk the
background data were coded and tabulated by the project staff
at The Center for Vocational and Technical Education. The
background variable relative to the type of businesses in v‘hich
the workers were employed revealed that 35.5 percen: were
employed in govemment, 232 percent employea in rmaru-
facturing, 17 percent in insurance, 12.1 percent in dastrivition
(wholesale-retail), 39 in research and education, a, 1 8.2
percent were employad in other types of businesses, thus
achieving the type of representation initially desired.

The workers, relative to their positions, were distributed
almost equally across job titles. Manageriatl job titles presented
15.3 percent of the respondents, 17.5 percent were employed
as systems personnel, 26.3 pe}cent were programmers, 15
percen: were computer console operators and 13.1 percent
were employed as data converting operators. Job titles not
listed in one of the five categories were checked by the
respondents as “other” on the original inventory. This group
consisted of 12.8 percent of the workers.

It was found that the most frequent sources of training
checked by the respondents were on-thejob (self-learned),
equipment manufacturers, and company-in-plant training pro-
grams. These three sources accounted for a total of 75 percent
of the workers responses to the question of where they
received their training in data processing. Twenty-one percent
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of the workers checked educational institutions as the source
of training, and 4 percent of the respondents received training
in the military and through correspondence courses.

The survey is believed to be a representative sample of
workers in the data processing occupational area. The sample
size, distribution of job titles and types of businesses are
supportive in extrapolating to the general population. The
following conclusions appear to be warranted by the data:

1. The task list constructed by the project staff is
representative of those tasks which are performed by
workers in da:a processing occupational area.

2. The percent of workers performing each task in the
data processing occupation was determined.

3. The relative time spent in performing each of the
tasks was validated for workers in data processing.

4. A task job description for the job titles within the
ata processing occupational area was validated.

S. The data indicatz that there are tasks which are
common to all job utles within the data processing
occupational area.

6. The data clearly indicate that an occupational career
ladder is very evident from the lowest to the highest
job titles through an anal/sis of tasks common to
those positions of employrient in the data processing
occupational area.

It was noted earlier that the 1ata reported herein were
collected and analyzed as a preliminary stage in a longer-
ranged research effort to develop 1 set of procedures for the
idenitification and selection of curriculum content. That
research and development effort is conti..uing.

In the meantime, the brief overview of the methods and
techniques used for task inventory analysis, provided in this
report, along with the identification of selected sources for
more detailed descriptions of the methods, should be of
interest and use to other vocational researchers: particularly
those engaged in research and development related to cur-
riculum development and to occupational competency testing.
Moreover, the data themselves provide one additional source
to relatively s:ecific occupational information which should
be useful to vi:cational instructors and curriculum developers
of business dat: processing training programs.

a®




APPENDIX A
Criteria For Appropriate Task Inventory Statements
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17.

18.
19.
20.

21

<l.

APPENDIX A
CRITERIA FOR APPRCPRIATE TASK INVENTORY STATEMENTS

Clear statement that 1s easily understood by the worker.

Statement written using terminology that is consistent with current usage in the occupational area.

Brief statement to save reading time.

Use abbreviations cautiously since they may not be understood throughout the occupational area.

Task statement must be ratable in terms of time spent and other rating factors (eliminate tasks beginning with “Have
responsibility for ...,” “Know how to ...”").

Vague or ambiguous words such as “‘check,” ““assist,” and “recommend” should be avoided.

Use short words in place of long ones whenever possible.

Qualifications of a worker such as aptitude, education, or skill are not tasks and are, therefore, not included in task statements.
Instrection a person receives 1s not a task unless the worker performs a task.

Task statementsshould begin with a present tense action word such as “‘operate,” “write,” and “clean.”

. Arrange task statements alphabetically under each duty statement to facilitate ease of scanning and to eliminate duplicate tasks.
. Each task statement must be capable of standing alone, i e., NOT “operate other equipment.”

. Each task statement must be a complete sentence.

. Omit the period at the end of the task statement.

. Avoid “and/or” and “etc.”

. Paraliel tasks should be included in appropriate duty categories, i.e., for a *“‘supervise” task there should be a task that is

*“performed.”

If a modifier is used to be sure to include all relevant alternatives i.e.. “‘repair autc matic transmissions.” Should also have
“‘repair standard transmissions.”

Avoid obviously trivial tasks, e.g., turn ignition key.

Avoid tasks that are too general.

Avoid multiple verbs unless the sequence is essential to the task.

Taks should be independent and distinct.
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THE CENTER FOR VOCATIONAL AND TECHNICAL EDUCATION

Phone (614) 486—-3655 THE OHIO STATE UNIVERSITY
1960 KENNY ROAD
COLUMBUS, OHIO 43210

Dear Data Processor:

We need your help! We are conducting a study that we believe
you will find interesting and helpful to your profession, We are
attempting to assemble and validate a complete list of jobs and
tasks performed by data processors.

We will use this information to revise existing data processing
curricula in order to improve the quality of training programs being
offered for persons in data processing,

What we are asking for is a little of your time, and the
results of your experience on the job, to review the enclosed task

inventory for data processing, Only you can tell us whether these
lists are complete and accurate,

Please fill out the brief informational page and follow +the
directions for checking and rating the tasks on the list, We have
enclosed an Ohio Siate pen and a stamped envelope for completing
and returning the inventory., The pen is yours to keep as a token
of our appreciation for your help,

We are depending on you to provide us with the necessary
information for improving data processing programs, Please complete
and return the inventory TODAY!

Sincerely,

Sid Borcher
Research Specialist
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BACKGROUND INFORMATION

[
[
[
[
[
[

Check Your Present Job Title:

Manager, Data Processing Senior Programmer
Manager, Computer Operations Lead Programmer
Manager, EDP Programmer
Systems Engineer Programmer, Junior
Systems Programmers Computer Console Operator

Systems and Procedures Analysts Data Converting Operator

Other (Specify)

OOo0DO0

Check The Type Of Business You Are Employed In:

Manufacturing D Public Utilities
Insurance D Research + Education
Distribution (Wholesale-Retail) D Go.ernment

Banking - Finance D Publishing

Data Processing Service Bureaus D Construction

Other (Specify)

DoOoC0OO

How Many Years Have You Worked At Your Present Job?
How Many Years Have You Worked In Data Processing? .

Where Did You Receive Your Training In Data Processing?
(Check one or more)
On-The-Job (Self-Learned) Public Secondary Schools

Public Vocational-Technical
Schools

Military Training School

Company In-Plant Training Programs
Junior College
Equipment Manufacturers’

Training Programs College or University

OO0 O

Correspondence Courses Private Business School

Other (Specify)

OO0 og
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INSTRUCTIONS FOR COMPLETING TASK INVENTORY

Carefully read each of the Tusk Starements and place a check mark (v/)in the column labeled check for each
task which you perform on your present job.

After checking all tasks which you perform, then rate only the task you have checked by placing a number 1,

2,3,4,5,6,0r 7in the column labled Time Spent which most closely estimates the amount of time you spend
in performing the task.

Time Spent means the total time you spend on each task you are rating, compared with the time you spend on
each of the other tasks you do.

At the bottom on any page, write in and rate any tasks you do which are not listed.

EXAMPLE :
MTA PHX:ESSIM; TASK INVH‘"[RY Page of Pages

CHECK!  TIMF SPENT

LISTED BELOW ARE » DUTY AND THE TASKS WHICH IT INCLUDES. CHECK ALL

TASKS WHICH YOU PERFORM. ADD ANY TASKS YOU DD WHICH ARE NOT LISTED, ! S e wete
THEN RATE THE TASKS YOU HAVE CHECKED. |

i 2 Pelow Avceage

iV Shghtly Belvw Aver
i age

»

Ahuout Average

K. PROGRAMMING COMPUTERS S Shabiy Abeve Aver

. age
Dune lfu Above Averege

t7 Very Much Abuve
Aversge

. Adapt programs writlen in symbolic language to different
computer configurations

y4

. Analyze applications to select appropriate utility programs
and subroutines

&

+  Analyze computer inputs prior to test run and follow-up

+ Audit computer inmputs after test run and follow-up

v
v
v /
v

1
2
3
L. Analyze programming documentation
5
[$)

Code computer applications using a reports program
generator
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mTA mISSIMi TASK INVEN“RY . Page 14 of 26 Pages

CHECK]  TIMF SPENT

LISTED BELOW ARE A DUTY AND THE TASKS WHICH 17 INCLUDES. CHECK ALL

TASKS WHICH YOU PERFORM. ADD ANY TASKS YOU DO WHICH ARE NOT LISTED, 1 Vers M Rebon Sveraee
THEN RATE THE TASKS YOU HAVE CHECKED. ? Below Average
/ i Sghthy Betow Average
4 About Wwetage

S Slghity Above Average
1
Done

K Abeve Asesage

7 Vers Munh Above Averate

H, OPERATING AUTCMATIC DATA PROCESSING EQUIIMEN
1. Analyze Jjob steps to determine data recovery points

! 2. Analyze machine operation through use of messages received

from the equipment
3. Analyze machine operation through use of conditions displayed

i, 4, Determine cause of machine stops and malfunctions
5. Interrogate memory locations on the console

1 6. Load programs and data cards
7. Locate tapes in storage media or tape library T
8. Maintain card files (source object, etc.)

9. Maintain current run tapes

10. Maintain levels of data processing supplies

11. Maintain technical files on equipment operation and
_procedural changes
12, Make switch settings

13. Operate card reader

14, Operate collator

15; Operate console

16, Operate decollator

17. Orerate document writer

18. Operate forms bursting equipment

19. Operate interpreter

Operate key punch machines or verifiers

Operate magnetic tape unit

Operste paper tape punch and reader




-

Original Business Data Processing Task Inventory
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APPENDIX C
ORIGINAL BUSINESS DATA PROCESSING TASK INVENTORY

A. SUPERVISING DATA SERVICES FUNCTIONS

19.
20.
21.
22
23.
24.

Analy ze data processed for possible modification and combmation of reports.
Analyze data processed to make sure that desired information 1s obtained.
Analyze functional area reports for format errors.

Conduct on-the-job tramning for data services personnel.

Coordinate work of data services unit with activities furnishing report data.
Establish data services production controls and standards.

Evaluate work performance of data services personnel.

Inspect methods used to process data.

Orient newly assigned data services personnel.

Maintain training records for data services personnel.

Monitor the meeting of deadlines.

Noufy person of prime responsibility of deadlines.

Order data automation supplies and equipment.

Perform automatic data processing equipment financial planning.

Plan and schedule data services work assignments.

Plan facility modification.

Prepare or audit personnel records.

Review machine run reports for accuracy.

Schedule input from person of prime re sponsibility.

Serve on spection teams to evaluate other data systems units.

Supervise data services specialists.

Supervise distribution of reports or programs.

Supervise operation of punched card or tape filing systems.

Supervise the maintenance of publications and reports management authonty files.

B. SUPERVISING MANAGEMENT ANALYSIS

FNOo B Wi =

Brief suvervisor and staff.

Conduct on-thejob tramning for management analysis personnel.

Coordinate work of management analysis with staff sections and other activities.
Develop standards and factors for use in management control systems.

Establish management analysis job priorities.

Evaluate work performance of management analysis personnel.

Inspect subordinates’ method of analyzing management data.

Maintain library of manuals, directives, or publications on management analysis.
Maintain train records on management analysis personnel.

Orient newly assigned management analysis personnel.

Perform management analysis inspections.

Plan management analy sis personnel requirements. -
Plan management analysis workloads and make work assignments.

Supervise administration of management control system.

Supervise clerks, typists, or illustrators.

Supervise financial analysis activities.

Supervise graphics section.

Supervise management analysis specialists and/or technicians.

Supervise performance analysis.

Schedule procedural audits of management analysis work.

Supervise program analysis activities.

Supervise program reporting.

Supervise progress analy sis activities.

Supervise resource analysis activities.

Supervise special management analysis studies.

6f/ 65




C. SUPERVISING AUTOMATIC DATA PROCESSING EQUIPMENT OPERATIONS

Control tape utilization and assignment.

Coordinate errors in programming logic with programmers.

Coordinate one time report requirements with person of prime responsibility.
Coordinate scheduling of machine work load.

Coordinate with programmers and systems personnel on matters of joint interest.
Design system of magnetic tape management.

Develop computer operating instructions.

Establish data automation production controls and standards.

Evaluate office of prime responsibility equipment utilization and mzintenance.
10.  Evaluate performance history on specific jobs.

11.  Evaluate work performance of operators.

12, Inform person of prime responsibility of repeated errors in input data.

13. Maintain operating. manuals and directives affecting machine room function.

14.  Maintain training records on operators.

15. Monitor the maintenance of utilization logs on automatic data processing equipment.
16.  Perform periodic inspections of data automation activities.

17. Plan and conduct on-the-job training in data processing equipment operation.

18.  Plan and conduct on-the-jo" training in data processing procedures.

19.  Plan and schedule duty assignments for data automatior. activity.

20.  Plan and schedule work assignments for operators.

21.  Prepare cost reports and cost estimates for data automation equipment.

22.  Prepare operating instructions conceming local reports.

23.  Prepare reccommendations for improved efficiency in automatic data processing equipment operations.
24, Prepare recommendations for local operating instructions concerning programs.
25.  Prepare shift reports.

25.  Requisition auxiliary data processing equipment such as decollaters or forms bursters.
27.  Requisition supplies.

28.  Review completed programs for accuracy.

29.  Review or prepare cost estimates of equipment utilization.

30. Schedvle basic input into automated data systems.

31.  Schedule basic input into manual data systems.

32.  Schedule machire inspection and repair.

33.  Supervise apprentice data processing machine operators.

34.  Supervise data processing machine operators.

35.  Supervise data processing machine supervisors.

WS A W —

D. SUPERVISING PROGRAMMING

Conduct on-the-job training in programming.

Coordinate explanation or error print-outs with machine.

Coordinate flow of data from one report to another.

Coordinate programming requirements with machine configuration.

Coordinate with functional areas on programming aspects of new systems being devised.
Coordinate with functional areas on programming aspeclts of reports being developed.
Coordinate with operations on preparation of comp. ter operating instructions.
Coordinate with systems designers on programming aspects of new systems.
Ceordinate with systems designers on programming aspects of reports being developed.
Design operating systems.

Develop local operating procedutes for programming.

Develop programming aids.

Develop program test and maintenance systems.

Establish controls for program card decks and magnetic files.
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Establish programming prionties.

Establish run griorities for operations.

Establish stock levels of blank forms and coding sheets for programming.
Evaluate proficiency of programming personnel to determine training needs.
Evaluate programmers with respect to current techniques and methods.
Evaluate programming suggestions under incentive suggestion program.
Evaluate work performance of programmers.

Follow-up programs being developed at local level.

Initiate procedures for preparation of input to computer.

Lead inspection or conversion teams.

Maintain instruction worksheets for operational programs.

Maintain library of manuals, directives, or publications on computer programming.
Orient newly assigned programmers.

Perform follow-up review of new systems.

Plan programming work loads, make work assignments, and organize shifts.
Requisition programming aids.

Review detail flow charts prior to preparation of programs.

Schedule development of programs.

Supervise and edit documentation of programs.

Supervise apprentice programming specialists.

Supervise programming specialists.

Train function area personnel in statistics, mathematical models, or other scientific applications.

. SUPERVISING DATA SYSTEMS ANALYSIS AND DESIGN

Control error correction reruns.

Coordinate with programming supervisors in designing new programming systems.
Coordinate with staff in the development of new systems.

Design presentations for staff viewing of compuier systems utilization.
Document new computer processes.

Establish standard data elements, codes, and names for systems design.
Establish systems analysis and design priorities.

Establish systems analysis review schedules for existing systems.

Estimate systems analysis and design work requirement.

Evaluate work performance of systems analysis and design personnel.

Inspect sysiems analysis and design activities.

Maintain training records on systems analysis and design personnel.

Orient newly assigned systems design and analysis personnel.

Organize systems analysis design teams.

Perform large-scale computer scheduling.

Plan and conduct on-the-job training for systems analysis and design personnel.
Plan data systems analysis and design work loads.

Plan in-shop systems analysis and design personnel and evaluation requirements.
Prepare in-house reports on personnel and systems design activities.

Prepare recommendations for necded data systems equipment.

Requisition systems development aids.

Review requests for development of new systems.

Supervise data systems analysis and design specialists.

F. PERFORMING DATA PROCESSING FUNCTIONS

ISRl e

Arrange reruns and special checks to proof final output.

Audit data systems or functional area reports,

Check error with consultant, correct and resubmit.

Code finctional area reports.

Compare data arithmetically with predetermined control totals.
Compile progress reports on data processed.
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7.
8.
9.
10.
1.
12.
13.
14.

15.
l6.
17.
18.
19.
20.
21
22
23.
24,
25.
26.
27.
28.
29,
30.
31
32

19.
20.

21

19

23.
24,
2s.
26.

Compute due-in and due-out dates for controlled reporis.

Contact functional areas for submisston and evaluation of data.

Control automatic data processing equipment and data processing equipment orders.
Control basic input into automated data systems.

Control basic input into manual data systems.

Coordinate production control schedules.

Coordinate with operators. programmers. or systems personne! on matters of joint interest.
Develop data and documentation of accrued benefits resulting from installation of automatic
data processing equipment.

Evaluate and dispose of administrative records.

Extract figures needed for special analysis and studies.

Maintain files cf reports. regulation. or directives pertaining to data systeris.
Maintaa list of recurring reports.

Maintain publication files.

Maintain suspense file for controlled reports.

Notify office of prime responsibility of new or revised reporting requirements.
Operate office machines.

Perform annual reports survey.

Perform assembly. rearrangement, and spot edits.

Prepare and submit daily re~ “sirement notices to supportive services.

Prepare correspondence ¢ erning data senvices.

Prepare data service forms.

Prepare operational briefings.

Prepare recommendations for improved efficiency i operations.

Process requests for new or revised reports.

Read and interpret regulations, manuals, or administrative orders.

Schedule computer runs for several days or more in advance.

- PERFORMING MANAGEMENT ANALYSIS FUNCTIONS

Analyse programs. evaluations, reviews or reports for problem identification.
Analyze programs for relationship to busmess’ financial budget,

Calculate ratios. percentages. means or standard deviations from reported data.
Calculate trends from reported data.

Compile and record data.

Coordinate with electiome data processing services to receive computer products to assist
management analysis.

Coordmate with office of prime responsibility to evaluate factors and standards.
Develop mdex of umt perfoimance.

Develop rating systems for evaluating umt performance.

Develop standards and factors for use m management control systems.
Develop systems for collecting. processing, and stormg data.

Develop uniform factors for improved planning and programming.

Evaluate deviations from standards.

Evaluate programs for cost effectiveness,

Follow-up analyses, special studies. or staff studies.

Forecast trends in performing analysis tasks.

Mamtain data bank.

Maumtan files of management analysis work.

Obtain samples of data for use in analysis work.

Operate visual equipment.

Perform program analysss.

Perform progress analysis.

Perform special studies or staff studies.

Plot maps.

Prepare and maintain briefings and visual presentation files.

Prepare upper management briefings.
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27.  Prepare narrative reports showing results of analysis.

28. Prepare reierences for easy access to historical data.

29  Prepare reports relating data to local problems and management decisions.

30. Prepare statistical sumumaries of data.

31 Prepare summary cost eports.

32.  Prepare operational reports.

33 Prepare visual materals for presentations.

34  Review maintenance data.

35 Review operating cost data.

36  Review unit and mdmvidual traming data.

37.  Use program evaluation review techniques (PERT) to analyze programs or to record
program progression.

H. OPERATING AUTOMATIC DATA PROCESSING EQUIPMENT

1. Analyze job steps to determine data recovery points.
2. Analyze machine operation through use of messages received from the equipment.
3. Anaiyze machine operation through use of conditions displayed.
4. Determine cause of machine stops and malfunctions.
5. laterrogate memory locations on the console.
6  Load programs and data cards.
7  Locate tapes in storage media or tape library.
8. Mamtain card files (source object. etc.).
9 Mamtam current run tapes.
10 Mantain levels of data processing supplies.
11 Mamntain technical files on equipment operation and procedural changes.
12, Make switch settings.
13 Operate card reader.
14.  Operate collator.
15. Operate console.
16.  Operate decollator.
17 Operate document writer.
18.  Operate forms bursting equipment.
19.  Operate interpreter.
20. Operate key punch machines or verifiers.
21. Operate magnetic tape unit.
22.  Operate paper tape punch and reader.
23. Operate punched card accounting machines.
24. Operate remote termmals.
25. Operate re .roducer.
26. Operate sorter.
27. Operate time sharing system terminal.
28.  Perform card {o-printer operation.
29 Perform compilation or assembly.
30. Perforr “ebugging runs.
31.  Perlorm operator maintenance on automatic data processing equipment.
32, Perfcrm pun “~d card-to-tape conversion operation.
33. Perfo m'tape -card conversion operation.
34.  Perform tape-to-plotter operation.
35.  Perform tape-to-printer operai.on.
36. Prepare control decks.
37. Prepare service action requests.
38.  Prepare special carriage control tapes.
39. Record time log for unscheduled maintenance.
40. Review processing steps before job is put on computer.
41.  Schedule sequence of users during shift for effective organization of runs
42, Screen reports. cards, or programs for obvious errors and initiate correctio ss.
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43.
44,
45.
46.
47.
48.
49.

50
51

52.
53.
54.
55.

Select and mount disks.

Select and mount tapes.

Select subroutines to accomplish jobs received for processing.
Set up computer t'or operation.

Splice magnetic ta>e and leaders.

Splice paper tape.

Set up punched card accounting machines for operation.
Stiip tape and add new load point.

Use absolute binary deck (ABS Deck) (o rerun programs.
Update current source programs

Update systems programs (Object run tapes-ORTs)

Wire control panels.

Wire repre - control panels.

I. PERFORMING SYSTEMS PROGRAMMING

Novnbhwn -

Design assembly programs.

Design or write compilers.

Design support programs for cathode ray output.

Update systems monitoe programs.

Write programs to convert tapes from one computer to another.
Write programs to pring tapes, punch cards, or read cards.

Write systems monitor programs.

J. PERFORMING SCIENTIFIC PROGRAMMING
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Analyze and modify computer languages.

Analyze seldom-used computer languages.

Construct mathematical models for programs.

Construct programs or routines using double precision floating points.
Construct programs or routines using simulated double precision floating points.
Construct programs or routines using simulated floating points.
Construct programs or routines using single precision floating points.
Construct simulated single precision floating points.

Develop general flow charts for scientific programming.

Develop guidelines and specifications for scientific programming.
Perform non-linear programming.

Use linear programming techmque.

Use queuing theory to construct simulation models.

Write heuristic programs or use heuristic programming techniques.
Write programs for analysis of medical data.

Write programs for analysis of physical phenomena and development of equations.
Write programs for computer language development.

Write programs for correlation or regression analysis.

Write programs for data reduction.

Wrii. programs for direct mathematical computations.

Write programs for equation solving.

Write programs for factor analysis.

Write programs for matrix multiplication.

Write programs for physical simulation using differential equations
Write programs for random sampling.

Write programs for research information retrieval.

Write prograias for simulation of functions using simulated language.
Write programs for simulation studies.

Write programs for testing mathematical hypotheses.

Write programs for testing s: :tistical hy potheses.

Write programs to compute frequency distributions.
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32.
33.

Write programs to do item analysis.
Write programs to compute means and standard deviations.

K. PROGRAMMING COMPUTERS
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Adapt programs written in symbolic language to different computer configurations.
Analyze applications to select appropriate utility programs and subroutines.
Analyze computer inputs prior to test run and foliow-up.

Analyze programming documentation.

Audit computer inputs after test run and follow-up.

Catalogue data sets.

Code computer applications using a reports program generator.

Code programs utilizing more than one language.

Code routine computer programs.

Code software utility programs.

Code tape sort programs.

Confer with functional area personnel to prepare specific program routines
Coordinate with system design personnel to prepare overall block diagram.
Design disk storage allocation.

Design or lay out core storage formats.

Design or lay out disc storage formats.

Design or lay out drum storage formats.

Design or lay out magnetic tape storage formats.

Design or lay out paper tape storage formats.

Design random access formulas.

Design report {ormats.

Design softwure utility programs.

Design tape input/output formulas.

Design tape or disk sort programs.

Desk check or debug programs after assembly or compilation.

Desk check programming logic for punching errors prior to assembly or compilation.
Determine most apphicable programming language for problems.

Develop flow charts for handling source data by off-line support equipment.
Develop operation procedures for programming.

Deve .op prog.am logic charts for machine routines.

Develop subroutines.

Edit compn* - - programs for effective use of auxiliary storage media.

Edit comg programs for efficient use of logical and arithmetical components.
Edit computer programs for effective use of memory.

Incorporate standard routines into programs.

Incorporate utility routines into programs.

Insert standard changes into existing programs.

Integrate planned routines with the overall programming systems (segmenting).
Isolate and correct programming errors discovered during testing.

Lay out memory maps.

Maintain and update library of program and processing documentation.
Maintair library of documentation of general purpose and utility programs.
Manuall :onvert numbers from one number system to another.

Manually translate computer programs written in symbolic language into assembly language.
Patch computer programs.

Perform analog programming.

Perform real time programming.

Perform systems analysis to meet requirements of company functions.

Prepare console operator’s run hooks.

Prepare control card sheets for utility or hitrary programs.

Prepare detail flow charts.

Prepare documentation including formats and layouts for input and output media.
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Prepare general and detailed flow charts.

Prepare instructions for operation of on-line peripheral equipn: :n.
Prepare p.ogramming block diagrams.

Prepare testing instructions and control test data for use of con: e operator during test audits.
Recommend corrections or modifications to systems.

Review existing routines for applicability of new techniques.

Revise computer programs.

Select appropriate utility programs.

Test new computer programs.

Test revised computer programs.

Write consol program manuals.

Write programs for inquiry routines.

Write programs for local one-time applications.

Write programs for remote data input.

Write programs for the generation of data to be used for program testing.

L. PERFORMING FEASIBILITY STUDIES (PILOT PROJECTS)
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Brief functional area personnel on limits of data processing

Coordinate integration of systems with functiona! areas.

Coordinate requirements study with programmers and equiprient operators.

Coordinate with functional arezs to determine output requirzments.

Determine communications requirements of DATA-PHONE.

Determine communications requirements of facsimile.

Determine input/output characteristics and media for functicuai areas.

Determine size and time-elements of processing runs.

Dev- 'op standard data elemen s and codes for functional areas.

Evaluate present and propos:i costs of input/output requirenienss.

Evaluate present and propos:d cos's of processing, storage, and informational retrieval.

Evaluate use of existing sy stems ¢: programs for pilot projects.

File and record characteristics anc requirements for functional areas.

Investigate communications aad tcleprocessing requirements for integration of data systems and processing.
Investigate operating time of comimunications of teleprocessing requirements.

Plan functional integration of rzports and systems.

Pre pare computer logic diagrams.

Prepare detailed document flow diagrams.

Prepare feasibility study on present system to determine n=ed for new system.

Prepare re commendations for size and capacity of proposed electronic data piocessing equipment.
Prepare responsiveness requirements (speed with which data processing personnel can react to new systems).
Supervise post-installation inspections of new systems.

M.DESIGNING DATA SYSTEMS

R
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Audit mechanized listings to check out systems.

Control system input and output.

Coordinate with programmers and functional areas to establish new applications.
Design character recognition systems to include input/output equipment.
Design data conversion systems to include input/6utput equipment.
Design or modify audit traits.

Design or modify data interface requirements.

Design or modify feedback controls.

Design or modify systems to maximize integration of operations.

Design punched card media layouts.

Design punched tape media layouts.

Design systems to include tabular forms and visual displays.

Determine processing, storage, and re trieval techmiques.

Inspect system flow.
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Monitor updating of format and data items

Plan utilization of photographic storage and retrieval equipment.

Prepare data automation proposals (DAP).

Prepare documentation for systems flow charts.

Prepare manual data systems reports.

Prepare or analyze data for testing new systems.

Prepare statistical reports about data systems.

Prepare systeins block diagrams.

Recommend changes in data automation proposals to person of prime resporsibility.
Review data automaticn proposals (DAPs) or proposals subrutted by person of prime responsibility.
Review technological developments in communications or teleprocessing requirements.
Review technological developments in processing, storage, and information retrieval.
Study purpose and design or new systems.

Use factor analysis to design data systems.

Use linear programming to design data systems.

Use probability theory to design data systems.

Use queuing, gaming, or logical decision theories to design data systems.

. PERFORMING DATA SYSTEMS ANALYSIS
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Define objectives of system studies.

Develop directives pertaining to data systems.

Develop networks such as PERT, CPM, and LESS.

Evaluate data for duplications and unnecessary requirements.
Evaluate data for relationship of output to source documents.
Evaluate file contents and sequences.

Evaluate problem areas adaptable to modifications.

Evaluate utinlzation of output products.

Identify data interface requirements.

Identify problem areas in the system.

Identify source documents, internal files and final reports.
Perform nitial analysis of requests for systems studies.
Prepare decision charts.

Prepare presentations on data systems operations.

Prepare grid and matrix charts of input, or output files.
Provide systems consultative services to potential customers.
Schedule systems studies.

Update and review schedules and program networks.
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APPENDIX D
REVISED DATA PROCESSING TASK INVENTORY

A. SUPERVISING DATA SERVICES FUNCTIONS

Analyze company operations to determie where most significant improvements can be made.
Analyze data processed for possible modification and combination of reports.
Analyze data processed to make sure that desired information is obtained.
Analyze documentation for completeness and accuracy for data processing operations and control.
Analyze functional area reports for format errors.

Balance and correct reports.

Brief supervisor and staff.

Conduct on-the-job training for data services personnel.

Coordinate_work of data services un:t with activities furnishing report data.
10. Develop standards and factors for use in management control systems.

11.  Establsh data services production controls and standards.

12. Evaluate work performance of data services personnel.

13.  Fill out question and inventory forms.

i4. Inspect methods used to process data.

15. Orient newly assigned data services personnel.

16. Maintain training records for data services personnel.

17.  Monitor maintenance of utilization :.gs.

18. Monutor production controls and standards.

19. Monitor the meeting of deadlines.

20. Notify person of prime responsibility of deadiines.

21. Order data automation supplies and equipment.

22. Perform automatic data processing equipmei.t financial planning.

23. Plan and schedule data services work assignments.

24. Plan facility modification.

25. Review machine run reports for acc'iracy.

26. Review operations to devise more efficient procedures.

27.  Schedule input from person of prime responsibility.

28. Serve on inspection teams to evaluate other data systoms uts.

29. Supervise data services specialists.

30. Supervise aistribution of reports or programs.

31.  Supervise operation of punch card or tape filing systems.

32. Supervise the maintenance of publications and reports management authonty files.
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B. SUPERVISING AUTOMATIC DATA PROCESSING EQUIPMENT OPERATIONS

Control tape utilization and assignment.

Coordinate errors in programming logic with programmers.

Coordinate one time report requirements with person of prime responsibility.
Coordinate scheduling of machine work load.

Coordinate with programmers and systerrs personnel on matters of joint interest.
Design sy stem of magnetic type management.

Develop computer operating instructions.

Establish data automation production controls and standards.

Evaluate office of prime responsibility equipment utilization and maintenance.
10.  Evaluate performance history on specific jobs.

11. Evaluate work performance of operators.

12. Inform person of pnme responsibility of repeated errors in input data.

13.  Inventory electronic data processing supplie

14.  Maintain operating manuals and directives . machine room functions.

15. Maintain training records on operators.

16. Monitor the maintenance of utilization logs vn automatic data processing equipment.
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Perform periodic inspections of data automation actwities.

Plan and conduct on-the-job trainingin data processing equipment operation.
Plan and conduct on-thejob training data processing procedures.

Plan and schedule duty assignments for data automation activity.

Plan and schedule work assignments for operators.

Plan personnel management.

Prepare cost reports and cost estimates for data automation equipment.
Prepare operating instructions concerning local reports.

Prepare recommendations for improved efficiency in automatic data processing eauipment operations.

Prepare recommendations for local operating mstructions concerning programs.
Prepare shift reports.

Requisition auxiliary data processing equipment such as decollaters or forms bursters.
Requisition supplies.

Review completed programs for accuracy.

Review or prepare cost estimates of equipment utilization.

Review personnel for raise recommendations.

Schedule basic input into automated data systems.

Schedule basic inp it into manual data systems.

Schedule machine inspection and repair.

Supervise apprentice data processing machine operators.

Supervise data processing machine operators.

Supervise data processing machine supervisors.

Train personnel in method of creating input and using output.

. SUPERVISING PROGRAMMING
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26.
27.
28.
29.
30.
31.

Analyze programs evaluations, reviews or reports for problem 1dentification.
Conduct on-tlic-jsb training in programming.

Coordinate explanation or error print-outs with machine configuration.
Coordinate flow of data from one report to another.

Coordmate programming requirements with machine configuration.

Coordinate with functional areas on programming aspects of new systems being devised.
Coordinate with functional areas on programmung aspects of reports being developed.
Coordinate with operations on preperation of computer operating instructions.
Coordinate with systems designers on programming aspects of new systems.
Coordinate with systems designe=~ on Prograuu.ing aspects of reports being developed.
Design operating systems.

Develop local operating procedures for programming.

Develop programming aids.

Develop program test and maintenance systems.

Establish controls for program card decks and magnetic files.

Establish programming priorities.

Establish stock levels of blank forms and coding sheets for programming.

Evaluate programmers with respect to current techniques and methods.

Evaluate programming suggestions under incentive suggestion program.

Evaluate work performance of programmers.

Follow up programs being developed at 1ocal level.

Identify problem areas in existing systems.

Lead nspection or conversion teams.

Maintain instruction worksheets for operational programs.

Maintam library of ranuals, directives. or publications on computer programming.
Orient newly assigned programmers.

Perform follow-up review of new sy stems.

Perform program analysis.

Prepare correspondence concerning data services.

Prepare operational briefings.

Process request for new or revised reports.
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E.

32.  Read and interpret regulations manuals or adnunistrative orders.
33.  Rewview completed programs for accuracy.
34.  Rewview detail flow charts prior to preparation of programs
35 Review requests fcr development of existing systems.
Review umt and individual traming data
Schedule development of programs.
Supervise and edit documentation of programs.
39.  Supervise apprentice programming specialists.
40.  Supervise programming specialists.
41.  Train functional area personnel in statistics, mathematical models, or other scientific applications.

- SUPERVISING DATA SYSTEMS ANALYSIS AND DESIGN

Control error correction reruns.

Coordinate with programming supervisors in designinig new programming systems.
Coordinate with staff m the development of new systems.

Design presentations for staff viewing of computer systems.

Document new computer processes.

Establish standard data elements, codes, and names for systems design.
Establish systems analysis and design prionties.

Establish systems analysis review schedules for existing systems.
Estimate systems analysis and design work requireiments.

10.  Evaluate work performance of systems analysis and design personnel
1. Inspect systems analysis and de gn activities.

12. Orent newly assigned systems design and analysis personnel.

i3 Plan data systems analysis and design work loads.

14.  Prepare recommendations for needed data systems equipment.

15.  Review requests for development of new systems.

16.  Supervise data systems analysis and design specialists.

CENOVH W =

PERFORMING DATA PROCESSING FUNCTIONS

Arrange reruns and special checks to proof final output.

Audat data systems of functional area reports.

Check error with consultant, correct and resubmit.

Code functional area reports.

Compare data arithmetically with predetermined control totals.

Compile progress reports on data processea.

Compute due-in 2nd due-out dates for controlled reports.

Contact functional areas for subnussion and evaluation of data.

Control automatic data processing equipment and data processing equipment orders
10.  Control basic input into automated data systems.

11 Control basic input into manual data systems.

12. Coordinate production control schedules.

13. Coordinate with operators, programmers, or systems personnel on matters of joint interest.
14. Develop and maintain procedures relative to computer mput and product distribution mncluding quality check.
15.  Evaluate and dispose of .dministrative records.

16 Extract figures needed for special analysis and studjies.

17.  Maintam files of reports, regulations, or directives pertaming to data systems.

18.  Maintam suspense file for controlled reports.

19. Notify office of pnme responsibility of new or revised reporting requirements.

20.  Perform annual reports survey

21.  Prepare and submit daily requirement notices to supportive services.

22.  Prepare correspondence concerning data services.

23.  Prepare data service forms.

24.  Prepare operational briefings.

25.  Prepare recommendations for improved efficiency in operations.

0O NG U W~
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26.
27.
28.

Process requests for new or revised reports.
Read and interpret regulations, manuals, or administrative orders.
Schedule computer runs for several days or more in advance.

. OPERATING AUTOMATIC DATA PROCESSING EQUIPMENT
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Analyze job steps to determine data recovery points.

Analyze machine operation through use of messages receved from the equipment.
Analyze machine operation through use of conditions displayed.
Change sequence of jobs run to cut down operational steps.

Determine cause of machine stops and malfunctions.

Initiate all computer operating notes, technical bulletins, etc., for job performance improvements.
Interrogate memory locations on the console.

Load programs and data cards.

Locate tapes in storage media or tape library.

Log and scratch expired tapes in library.

Maintain card files (source object, etc.).

Maintain current run tapes.

Maintain levels of Jata processing supplies.

Maintain technical files on equipment operation and procedural changes.
Make switch settings.

Operate card rea.ler.

Operate collator.

Operate console.

Operate decollator

Operate documext writer,

Operate forms burstir g equipment.

Operate interpreer.

Operate key punch machines or verifiers.

Operate magnetic tap2 unit.

Operate paper tape punch and reader

Operate punched card accounting machines.

Operate remote terminals.

Operate reproducer.

Operate sorter.

Operate time sharing system terminal.

Perform card-to-printer operation.

Perform compilation or assembly.

Perform debugging runs.

Perform disk-to-plotter operation.

Perform disk-to-printer operation,

Perform on-the-job training of operators.

Perform operator maintenance on automatic data processing equipment.
Perform punched card-to-disk conversion operation.

Perform punched card-to-tape conversion operation.

Perform tape-to-card conversion operation.

Perform tape-to-, Htter operation.

Perform tape-to-printer operation.

Perform tape-to-tape operation (copy).

Prepare lables for output tapes.

Prepare control cards for jobs.

Prepare control decks.

Record time log for scheduled jobs.

Record time log for unscheduled maintenance.

Review processing stevs before job is put on computer.

Scheduie sequence of users during shift for effective organization of runs.
Scieen reports, cards, or programs for obvious errors and initiate corrections.
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52.  Select and mount disks.
53.  Select and mount tapes.
, 54.  Select subroutines to accomplish jobs 12ceived for processing.
l 55.  Set up computer for operation.
| 56.  Splice magnetic tape and leaders.
t 57.  Splice paper tape.
58.  Set up punched card accounting machines for operation.
| 59.  Strip tape and add new load point.
| 60. Use absolute binary deck (ABS deck) to rerun programs.
i 61. Update current source programs.
62. Update systems programs {object run tapes-ORT’s).
: 63.  Wire control panels.
; 64.  Wire reproducer control panels.
|
l

G. PERFORMING SYSTEMS PROGRAMMING

Analyze and debug manufactured software.

Design support programs for cathode riy output.

Develop maintenance procedures for tne operating system.

Diagnose and correct operating system component errors.

Maintain back-up procedures for the operating system.

Maintain manufacturer supplies on-line teleprocessing system.

Perfarm system generation, establish source and relocatable library sizes, etc.
Plan, coordinate and install new hardware and software.

Select various components to be used in creating riew operating system.

10.  Work with operations supervisor to determine * est operating procedures to be followed.
1. Write macros, catalog macros, standard source and relocatable datz.

12.  Write programs to convert tapes from one computer to another.

13.  Write programs to print tapes, punch cards, or read cards.

14.  Write systems monitor programs.
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H. PERFORMING SCIENTIFIC PROGRAMMING

Analyze and modify computer languages.

Analyze seldom-used computer languages.

Construct mathematical models for programs.

Construct programs or routines using double precision floating points.

Construct programs or routiries using simulated double precision floating points.
Construct programs or routines using simulated floating points.

Construct programs or routines using single precision floating points.

Construct simulated single prec:sion floating points.

Develop general flow charts for scientific programming.

10.  Develop guidelines and specifications for scientific programming.

11.  Minimum program size.

12.  Optimize program xecution times.

13.  Perform non-inear programming.

14.  Use linear programming technirjues.

15. Use queuing theory to construet simulation models.

16.  Write heuristic programs or use heuristic programming techniques.

17.  Write; ams for analysis of medical data.

18.  Write p  ams for analysis of physical phenomena and development of equations.
19.  Write programs for computer language development.
20. Write programs for correlation or regression analysis.
21.  Write programs for data reduction.

22.  Write programs for direct matkematical computations.
23.  Write programs for equation sclving.

24.  Write programs for factor analysis.

WD W~
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Write proy.ams for matrix inversion.

Write programs for matrix multiplication.

Wrnite programs for physical simulation using differential equations.
Wirite programs for random sampling.

29.  Wnte programs for research information retrieval.
30. Write programs for sunulation of functions using simulated language.
31.  Write programs for simulation studies.
32.  Write programs for testing mathematical hypotheses.
33. ‘“Vrite programs for testing statistical hypotheses.
34.  Write programs to compute frequ 1cy distributions.
35. Write programs to do item analysis.
36. Wiite programs to compute means and standard deviations.
37.  Write programs to produce design plans via use of plotter.
38.  Write programs to provide design data.
. PROGRAMMING COMPUTERS
I. Adapt programs written in symbolic language to different computer configuration.
2. Analyze applications to select appropriate utility programs and subroutines.
3. Analyze computer inputs prior to test run and foliow-up.
4.  Analyze core dumps, evaluate and recommend solutions.
5. Analyze programming documentation.
6. Analyze programs, evaluations, reviews or reports for problem identification.
7. Audit computer inputs after test run and follow-up.
8. Code computer applications using a reports program generatar,
9. Code disk sort programs.
10.  Code programs utilizing more than one language.
11.  Code routine computer programs.
12.  Code software utility programs.
13.  Code tape sort programs.
14.  Confer with functional area personnel to prepare specific program routines.
I5.  Coordinate with functional areas on programming aspects of new systems being devised and reports being developed.
16. Debug programs.
17.  Design or lay out disk storage formats.
18.  Design or lay out drum storage formats.
19.  Design or lay out magnetic tape storage formats.
20. Design or lay out paper tape storage formats.
21. Design random access formulas.
22. Design report formats.
23.  Design software utility programs.
24. Design tape input/output formulas.
25. Design tape or disk sort programs.
26. Desk check or debug programs after assembly of compilatjon.
27. Desk check programming logic for punching errors prior to assembly or compilation.
28.  Determine most applicable programming langu ge for problems.
29.  Develop flow charts for handling source data by off-iine support equipment.
30. Develop computer operating instruction, technical bulletins.
31. Develop operation procedures for programming,.
32. Develop program logic charts for machine routines.
33. Develop subroutines.
34. Develop systems for ¢~ .ecting, processing, and storing data.
35. Edit computer programs for effective use of auxiliary st+rage media.
36.  Edit computer programs for efficicnt use of logical and arithmetical components.
37. Edit computer programs for effective use of memory.
38. Exploit parallel processing capabilities to gain operational effectiveness.
39.  Extract figures needed for special analysis and studies.
46. Incorporate standard routines into programs.

.




41. [Incorporate utility routines into programs.

42. Integrate planned routines with the overall programming systems (segmenting).
43. Isolate and correct programming errors discovered during testing.

44. Lay out memory maps.

45. Maintain and update library of program and processing documentation,

46. Maintain library of documentation of general purpose and utility programs.
47. Manually convert numbers from one number system to another.

48. Manually translate computer programs written in symbolic language into assembly language.
49. Patch computer programs.

50. Perform analog programming.

51. Perform program analysis.

52. Perform real time programming.

53. Perform systems analysis to meet requirements of company functions.

54. Prepare console operator’s run books.

55. Prepare control card sheets for utility or library programs.

56. Prepare detail flow charts.

57. Prepare documentatior: including formats and layouts for input and output media.
58. Prepare general and detailed flow charts.

59. Prepare instructions for operation of on-line peripheral equipment.

60. Prepare programming block diagrams.

61. Read and interpret regulations, manuals, or administrative orders.

62. Recommend corrections of modifications to systems

63. Review existing routines for applicability of new techniques.

64. Revise computer programs.

65. Select appropriate utility programs.

66. Test new computer programs.

67. Test revised computer programs.

68. Write consol program manuals.

69. Write programs for inquiry routines.

70. Write programs for local one-time applications.

71.  Write programs for the generation of data to be used for program testing.

J. PERFORMING FEASIBILITY STUDIES (PILOT PROJECTS)

Brief functional area personne! on limits of data processing.

Coordinate integration: of systerns with functional areas.

Coordinate requiremer ts study with programmers and equipment operators.

Coordinate with functional areas to determine output requirements.

Determine input/outpu. characte.istics and media for functional areas.

Determine size and time eicmen s of processing runs.

Develop standard data elements and codes for functional areas.

Evaluate present and proposed costs of input/output requirements.

Evaluate present and proposed costs of processing, storage, and informational retrieval.

10. Evaluate use of existing systerms of programs for pilot projects.

11. Investigate communications and teleprocessing requirements for integration of data systems and processing.
12. Plan functional integration of reports and systems.

13.  Prepare computer logic diagrams.

14. Prepare detailed document flow diagrams.

15. Prepare feasibility study on present system to determine need for new system.

16. Prepare recommendations for size and capacity of proposed electronic data processing equipment.
17.  Supervise post-installation inspections of new systems.
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K. DESIGNING DATA SYSTEMS
1. Audit mechanized listing to check out systems.
2. Control system input and output.
3. Corrdinate with programmers and functional areas to establish new applications.
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Design data conversion systems to include input/output equipment.
Design or modify audit traits.

Design or modify data interface requirements.

Design or modify feedback controls.

Design or modify systems to maximize integration of operations.
Design punched card media layouts.

Design punched tape media layouts.

Design systems to include tabular forms and visual displays.
Determine processing, storage and retrieval techniques.

Inspect system flow.

Monitor updating of format and data items.

Prepare data automation proposals (DAP).

Prepare documentation for systems flow charts.

Prepare or analyze data for testing new systems.

Prepare statistical reports about data systems.

Prepare systems block diagrams.

Recommend changes in data automation proposals to person of prime responsibility.

Review data automation proposals (DAP’s) or proposals submitted by person of prime responsibility.

Review technological developments in communications cr teleprocessing requirements.
Review technological development in processing, storage, and information retrieval,
Study purpuse and design or new systems.

L. PERFORMING DATA SYSTEMS ANALYSIS
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Define objectives of system studies.

Develop directives pertaining to data systems.

Evaluate data for duplications and unnecessary reguirements.
Evaluate data for relationship of output to source documents.
Evaluate file contents and sequences.

Evaluate problem areas adaptable to modification.

Evaluate utilization of output products.

Identify data interface requirements.

Identify problem areas in the systesn.

ldentify source documents, internal files and final reports.
Perform initial analysis of requests for systems studies.
Prepare decision charts.

Prepare presentations on data systems operations.

Provide systems consultative services to potential custorers.
Update and review schedules and program networks.
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