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01 GEST 

SYNOPSIS 

Over the past few Years, integrated busi ness 

environment s have become popu l ar in t he defense i ndust r y . 

An integr ated bus in ess enivi ronment is a method used to unif y 

all management and eng ine er ing ac t iviti es required for a 

company t o perf orm on a cont rac t. The fo l low i ng research 

provi des an introduct ion to the concepts of manag i ng 

technological business through stream! ining the effor t s of 

a l l human and non-human r esources involved, and secondar il y , 

an exploratory survey into some of the important benefits 

and open issues that are be ing explor ed and debated among 

users, developers and maintainers of test program sets. 

SUMMARY 

What be nef1 ts are derived from integrating the 

technologic al work place? Can these benef i ts be justified? 

This thes i s analyzes the productivity enhancements achieved 

by the management d1sc ipl ine s currently under evaluation by 

Emerson Electr ic Electronics and Space Divis i on. 

The informa t ion presented throughout this research was 

obtained from field exper imenta tion and published material. 

Recommendations, ana lysi s, and conclus ions are those of the 

author acting as an independent researcher. 
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The research presents measurements of performance, 

schedu 1 e, and cost effectiveness of the environment and 

determines whether this approach met the business goal of 

increased producti v ity. The anal ysis focuses on the defense 

industry ✓ s te st progr am set market place. Three key areas 

requiring i mprovement will be addressed: 

• Performance traceability throughout the project 

• Management c1ontrol ling human and non-human 

• Reduced project risk 

The research include$ published bus iness and technical 

reports, trade journals, magaz ines, software and test 

rep or ts. In addition to experimentation, survey research 

methods were used to measure the general perspective of the 

division ✓ s cu lture. 

The hypothesis t ested and presented follows: 

Hypothes is 

It is feasible to improve management and engineering 
product i vity using an integrated business environmen t. 
The ga i ns in productivity are rulized through 
automatic performance traceability throughout the 
project life cycle, reducing overall project risk 
wi thout compromising product qua lity, and enhancing 
management awar eness for controlling the various 
financial , schedule, and performance requ i rem en ts 
connected with defense-i ndustry contracts. 
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The primary research measures the productiv i t y gains 

through integrating the environment. 

product iv it y are hsted using 

exper- imentation: 

l . Nonexper-imental Resear-ch 

2 . Lab Exper-imentation 

3 . Field Experiments 

4. Sur-vey Research 

four 

The gains 

methods 

in 

of 

The four- methods ar-e required due to the complex natu r- e 

of measur-ing the environment ' s effect on pr-oductiv i ty . In 

each exper-iment, productivit y measurements are made in units 

of dollars , The units of measure ar-e then common between all 

exper-iments. 

The nonexperimental r-esear-ch measur-es performance, 

traceability and pr-oject comrnunications. In i tial results 

indicate a s ignificant corr-elation between per-for-mance and 

project commun icat i on. Additionall y , conrnunicat i on and 

project r-isk indicate some level of significance. 

Lab experimentat ion evaluates the effects of 

consol idating the tes t program set life cycle activit ies. 

The consol i dation activ i t ies deal wi th centralizing 

management infor-mation and not the har-dware. The find ings 

indicate a sign i ficant benef it is gained by distr i buting 

the har-dwar-e architectur-e between ma in frames, mini 
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computers and personal computers. Adaptabi Ii t y and 

reliability of system software is paramount to consolidating 

the business environment. 

F i eld resear-ch deals wi th management awareness and 

control. Earl y results demonstrate that the level of 

project visibility is improved. Control is measured 

relative to configuration, schedule, qual i ty and cost 

management techniques. 

The final correlation explores the relationships between 

proj ect r i sk and level of productivity of all affected 

groups. Survey methods were used to measur-e the overa 11 

division culture and its impact on productiv i ty. 

The techn i ca 1 cone 1 us ion der ived from this research 

indicates overall system productivity gains could exceed a 

seven t o one improvement ratio when one hundred percent 

operational. However, the research also indicates that for 

the gain in productivity to be realized, a fundamental 

change in the divis ion / s cul ture must occur. The report 

concludes b y recommending areas of further research to 

improve division productivity . 
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Chapter 1: Introduction and Statement of Problem 

General 

This research project explores those elements that 

inf 1 uence the success of a company doing business in the 

test program set defense industry market place. This report 

measures the effects of integrating the business environment 

to improve productivity. 

To evaluate productivity we must first understand 

something about the products, the companies and profits of 

the businesses operating in the government market ~egment 

referred to as test program set 1 ife cycle. 

Background 

A test program set is a tool used to repair and test 

electronic and mechanical equipment. For example: Suppose 

your car is not operating correctly. You decide to take it 

to a service station for a check up. You arrive at the 

service station and explain the problem to the attendant. 

The attendant, being knowi edgeable in new car maintenance, 

connects a car repair device to test points on the vehicle 

and performs diagnostic checks. Finding the problem, the 

attendant tells you the estimated cost for the repairs and 

hands you a bill for the diagnostic tests. This every day 

occurrence helps to explain two key elements of the test 

program set market. First, all mechanical and electronic 
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equ i pment even tua 11 y fa i 1 s and second, the owner of the 

equipment ends up paying. 

The test program set market includes those equipment 

and services required to support all systems operating in 

the military services. The tot a 1 defense test arid 

measurement industry market contains three distinct elements 

[ 1] : 

1. Test stat i or,s. The- har·dware used to diagr,ose the 

problem, as illustrated in the examp le above. Figure 

1 r-epresents the hardware l'eferred to as a Test 

Station or more technically the automatic test 

equipment (ATE), 

Figure 1 - Typical Test Station Configuration 
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2 . Test program se ts. The TPS consists of those I tems 

of hardware , software, and doc umentation which enab le 

the un it under t e s t <UUT ) to be connected to and 

tested by the des i gnated test station . The TPS is 

used to eHec ti ve I y t est the UUT in accordance with 

the design requirements ( 2J. Figure 2 dep icts the 

three elements wh i ch compr i se a TPS . 

3 . Support. The l ogisti cs and management associat ed 

• 
• 
• 

with the design, operation and maintenance of the 

equipment. 

INTERFACE TEST ADAPTERS AND CABLES 

TEST SOFTWARE ~ 

TEST DOCUMENTATIO~ / 

j 

... . ..... . ... .. , 

' 
-.... .. 

£ 
Figure 2 - Test Pr ogram Set Defin ition 
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The following report will limit its analysis to one of 

these mar-ket segments r-eferred to above as test pr-ogram 

sets. 

Captain J.P. Hall I coo,nander- of the, Naval Air- Systems 

Command writes, •rps are a big investment necessary to 

weapon system per-formance, TPS development has been a "art 

form • that differed in quality, performance, cost, and 

schedule" C3J. He continues by explaining the dilemma 

facing the government and industry with the procurement 1 

development and deployment of TPS. "Planned TPS 

deve l opment projects in the next decade severel y extend 

government resour-ces and imply increasing reliance on 

contractor support services for on-s i te monitor ing and 

review increasing emphasis on cost, competition, and fir-m 

fixed price contracts place severe constraints on the 

✓ Business-as-usual ✓ Phased State Development Appr-oach" [3al. 

He continues to po i nt out that TPS acquisitions are 

absolutely critical to weapons systems per-formance and 

require effective review, testing, and follow on evaluation 

to ensure that what is -fielded is operationally effective 

and suitable C3bl. 

Captain Hall concludes his report by ur-ging a proper 

balance of government/ industry participation, risk sharing, 

and investment. 

The new way of doing business described by Captain Hall 

sounds critical, but is there a market with the funds to 
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support a large amount of risk sharing and investment? The 

market, as seen by Frost and Sullivan [4], is projected to 

be 800 mill ion plus for 1985, up 66 percent from 1984, The 

future growth rate is expected to rise at an annua 1 twe 1 ve 

to seventeen percent and continue through the year 1996, 

Lt, Colonel Steven Butcher, commander of the United States 

Army TPS acqu isi tions, cla ims the army spends 70 percent of 

its support equipment budget on TPS acquisition and only 30 

percent of its budget on station hardware [51. Chapter two 

litera ture research further investigates the market value 

and clearly indicates the marketplace is latent with 

lucrative market opportunities for years to come . 

With the establ ishment of a lucrative market, the risk 

sharing and investments required by industry are justifiable 

and r equ i red for a company to commit to supplying products 

and services to this market [61. A company fai ling to 

invest in bettering its pr oduct wil l face the same dilenma 

that the United States s.teel and automotive coopan i e5 u ·e 

facing with increased off-shore compet ition. 

For example, Dav i d Clutterbuck indicates that the 

Japanese Mitsubishi Motors Corporation ma inta ins a high 

product iv ity rate which gives it leverage over the the 

international automobile market. He further elaborates that 

Mitsubishi uses innovative automation, streaml i ned assembly 

methods, and workers ✓ total involvement in cost reductions 

and efficiency improvemenits, to maintain this leverage or 
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productivity rate to advance its market share [7). The TPS 

industry should learn from the perils of the car and steel 

industries and act to preserve and increase their market 

share, 

Emerson Electric, realizing the commitment level 

required to meet the increasing market challenge, began 

eva 1 ua ting approaches to automating the TPS product 1 i fe 

cycle in 1977 as a research and development project refered 

to as the ATLAS Engine. Other key milestones included [8): 

• 1980 Model 8 Development Environment 

• 1981 DS-ATSS Proposal Effort 

• 1982 ETS Unix Based Utilities 

• 1983 ATSS contract award 

• 1984 Integrated Business Environment Concept Study 

• 1985 Integrated Business Environment Implementation. 

The colloquial of this research is to evaluate Emerson 

Electric's current participation, risk sharing, and 

investment in funding the Emerson integrated business 

environment project. 
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Hypothesis 

1t is feasible to improve management and engineering 

productivity using an integrated business environment. 

The gains in productivity are realized through 

automatic performa.nce traceability throughout the 

project life cycle, reducing overall project risk 

without compromising product quality, and enhancing 

management awareness for controlling the various 

financial, schedule, and performance requirements 

connected with defense-industry contracts. 

Definitions 

Integrated business environment - A system for creating 

and using the information resulting from the tasks performed 

by managers, engineers, and other professionals within a 

company. 

Computer software - A combination of associated computer 

instructions and computer data definitions required to 

enable the computer hardware to perform computational or 

control functions [91. 

Electronic messaging - A way of moving and storing 

information electronically; a form of nonsimultaneous 

interpersonal communication [10J, 

Time management - The efficient use of the time allotted 

for completion of a specific task [111. 
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Test program set development - The engineering 

disciplines and tools responsible for creating the 

components of a test program set [12). 

Test program set <TPS) - A TPS consists of a test 

program, documentation and an interface adapter. The TPS is 

d i visible into two major sections, the first being the 

performance tests and the second being the diagnostic test 

series. 

Word and document processing - The generat ing of te xt 

through the use of computers and specialized software. 

Personal computers - Individually used microcomputers 

with the ability to convnunicate within the integrated 

business environment. 

Division culture - The policies, trad i tions and 

attitudes of an organ ization. 

Unit under test - The device or system being tested. A 

device could range from a printed circuit board to an 

aircraft ' s radar. A system could range from a missile to a 

F-15 fighter aircraft. 

Contr i bution to productivity - Gains in productivity 

measured in dollars saved over the current method of work. 

The results from each experiment are net dollars saved from 

integrating the environment. 

Productivity - The amount of output achieved by managers 

and staff members as a result of the performance associated 

with the development of test program sets. 
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RisK profile - The tesi program set profitability 

profile currently is plagued with support problems arising 

from a lacK of understanding of modern test program set 

development procedures. 

Computer-Aided Design - An engineering tool designed to 

aid the engineer in developing the details of the product 

being produced. 

HarKet value - Funds available in the market place. 

Project management - Tasks performed by manager to 

minimize risk in the workplace. 

Product 1 ife cycle - The period of time from product 

inception till the time it is no value , 
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Chapter 2: Review of Literature 

The first step in evaluating the effect of an 

integrated business env i roriment on productivity i s 

understanding the skills and talents used to produce test 

program sets. 

Test program set <TPS) development has proven to be a 

labor intensive task with few productivity/technology 

advancements over the past decade Cl3l, Test program sets 

and associated documentation are still generated manually, 

These labor i ntensi ve tasks have aHected the schedule and 

cost of several recent Emerson programs. This in turn has 

caused the procuring agenc i es to require more detailed 

documentation, only add in g to an already over-tasked work 

environment [14). 

As a result of the enormous cost overruns with the 

deployment and maintenance of the high tech weapon systems, 

the United States Department of Defense is trying to get 

control of these costs by mandat i ng a set of requirements to 

be conformed with during the procurement, development, and 

maintenance of test program sets [151. The enforcement of 

these standards has generated a market which requires highly 

technical services and products. 

In an eHort to study the productivity improvements 

which are derived from the synergistic effect of 

integration, research was extracted from numerous 
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publ i cations. Secondary research was conducted via industry 

interviews and surveys, 

The literature research has shown that significant 

improvements in product ivi t y are achie ved by the 

corporations which have activel y pursued integrated 

solutions . A significant number of this population believe 

that a failure to invest in the equipment and technology 

required to adapt the business environment to meet the 

market requ i rement is admitting that i t is no longer a going 

concern [16] . 

The integrated business environment assists in the 

tasks associated wi t h the pr ocurement, design, development, 

maintenance, and managemen t of test program set 1 ife cycle 

C17L It is subd ivi ded into several functional areas or 

class domains as defined in Chapter 1. The fol lowing 

sections conta in differing ideas concerning the impact of 

each of these facts on productivity, 

Electron ic Messaging 

Electronic messag i ng is a WiAY of moving and storing 

informat i on e l ectron icall y--~ form of nons imultaneous 

interpersonal commun icat i on. As electronic messaging systems 

become more accepted as a. medium for of fice commun ication, 

they are becoming a more prominent factor in the way that 

day- to-day act ivi t ies are conducted. Electronic message 

handling offers two improvements over other forms of 
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business communication: Improved movement of information 

and improved access to i nformation [18). 

Th i s medium of commun ication can take several forms: A 

notepad, electronic mail, computer conferences, bulletin 

boards, and elect ronic journals, all d i splayed on a computer 

screen [ 19]. 

Organizational pr oductivit y can be increased using this 

method by consolidating oHice disruptions, such as 

telephone call s and meet i ngs, into passive rather than 

active interruptions. It can produce changes in time 

management, managerial effect i veness, and conversational 

behavior, and i t can also be used to make decisions [20]. 

Many maj or corporations have begun to utilize 

electronic messaging systems. In 1984 1 more than 100 mill i on 

elect r onic messages were sent through the computer s ystems 

of publ I c service companies such as Western Uni on, ITT, 

General Electric, and MCI. This figure is double that for 

the previous year. Electronic mail can improve productivity 

by allow ing better control of t ime, faster disseminat i on of 

information, and a more open comrnunicat ions flow. Studies by 

Booz, Allen and Hamilton have shown that it takes an average 

of four tries to complete a phone call and 100 phone calls 

to arrange a meeting between six bus iness professionals. 

Electronic mail has been shown to provide a five percent to 

ten percent gain in office productivit y [21]. 
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Most experts agree "that for an electronic mai 1 system 

to be successful, it must be endorsed and actively supported 

by top management [221. But, ironically, managers and 

executives are generally the last within their companies to 

have computer terminals on their desks, The main reason for 

this is that many execu t ~ ves have been put off from using 

office automation tools by the difficult y in learning to use 

the computers and associated software. Once an office 

automat i on system is implemented and utilized by all levels 

of personne 1, including top management, the in it i a 1 

orientation time is seen to have been well worth the effort 

C 23]. 

Recentl y , Environetics International implemented office 

automation systems in the law department of a large 

corporation. Everyone in the firm, from attorneys to 

clerks, has a terminal and uses text processing systems to 

draft and ed i t documents . The organization i s pleased with 

the advantages of its new system, which permits all staff 

members to use such tools as electronic research and 

electronic mail. Productivity has improved at all levels, 

and acceptance has been 100 percent. Users have become 

proficient in using the system in ways that go beyond the 

usual scope of their jobs [24), 

Whether used for the purpose of scheduling meetings, 

distribution memos, hooking up to important databases, or 

any of the many other possible applications, electronic 
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messaging sys terns have proven to be an effective way of 

increasing productivity. 

Time Management 

A key factor coni:erning productivity is efficient 

utilization of company time, and two problem areas include 

inefficient use of management time and the way that meetings 

are conducted. 

In many firms, the productivity of middle management 

resources is neglected, and this neglect could be costly 

[25]. 

Organizational impediments are responsible for this 

oversight, the most common being unnecessary bureaucracy, 

wasted time, lack of involvement, inefficient delegation of 

responsibility, and lack of positive reinforcements [26], 

Ther-e are ways that managerial productivity can be 

improved, such as elimination of unnecessary paper flows and 

the appropriate channeling of important information. Also, 

managers must be encouraged to use their time efficiently 

and to develop objectives and priorities. 

another effective approach to improving 

Ofner says 

managerial 

productivity is to establ ash a senior management task force 

which will [27] review organizational structure and 

processes, assess information flows and how they may be 

automated, develop a time-management program, and review 

organ i zational policies and procedures. 
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Meetings are another example of poorl y spent time. They 

are t ypically no more than 25 percent efficient. This is 

discour aging s i nce many managers spend as much as 75 percent 

of their time in meetings [29] , 

Thus, planning efforts should be directed at 

eliminating unnecessary meetings and making productive use 

of those that must be held. The f irst elements in planni ng a 

meeting are to understand the meeting size, purpose, 

protocol, and attendance. The leader, wh i le perhaps not the 

person initiating the meeting, is responsible for setting 

the agenda, scheduling the meetings, and making all 

arrangements. For the meeting to be worthwh i 1 e, minutes 

should be taken for future reference or review . The meeting 

should be held in an orderl y fashion, adhering to the 

subject matter as much as possible, and all points should be 

addressed. Comments about subjects not in the scope of the 

meet ing should be withheld i n the interest of exped iti on 

C 30 l • 

If company time i s better utilized by managers and 

those conducting meetings, then it logically follows that 

more can be accompl ished in a given time period, thereby 

increasing productivity . 
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Test Program Set Development 

The future test program sets <TPS) wi 11 have to 

incorporate the latest state-of-the-art technologies in 

order to be able to provide the required functional 

performance (311. As a result, new types of engineering 

design tools will be needed, Creativity and the innovative 

use of these new automated design tools will be basic in the 

development of a test program set. 

A wide variety of software tools and des i gn a i ds are 

available to address the increased complexity and rising 

costs assoc i ated with TPS development. A growing need for a 

cohesive, integrated system of TPS work tools to consolidate 

the productivity gains is long overdue [321. 

An environment rich in aids would include, but not 

1 i mited to the following t ypes of tools: test requ i rements 

data <TRD) to ATLAS code generator, ATLAS language editors 

and compiler, and an ATLAS pr ogram s i mulator [33), 

This allows full dievelopment and logic verification 

prior to i ntegrat i ng the TPS with the ATE [34J. 

Documentation support should include flowchart generators, 

wire-1 i st, parts 1 i st generators, graph i cs for interconnect 

diagrams and test diagrams, templates for specifications, 

and generation of parts requisitions [35). 

The Maintenance support includes a history of all 

documents for design change proposal (DCP)/ engineering 

change proposal <ECP) generation, cost accounting utilities, 
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and the maintenance of the TPS project development logbook, 

including problem reports [361 , 

All f unct i onal areas are equall y important to 

success of the project 1 ife cycle <the design, development, 

documentation, and maintenance support functions). 

Word and Document Processing 

Documentation has always been a time consuming task for 

any engineering project, Not just the generation of the 

information itself, but the clerical process involved 

consumes a significant amount of time [371. 

Unt i 1 a few years ago, the on 1 y method by which to 

generate text was the typewriter (or pencil and paper ) . The 

typewriter has been found to be a not-so-accomT1odating piece 

of equipment when it comes to making revisions in a 

document, such as correcting mistakes, re-formatting certain 

sections, adding or deleting material [381. 

Fortunately, a technological advancement entered the 

marketplace which revolutionized the business world the word 

processor [391, 

With a word processor, corrections, additions, and 

deletions can be done with ease. Moving blocks of text from 

one location to another can easily be done by electronicall y 

cutting and pasting. Formatting of the document is eas ier 

and not predefined [401. 
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Word processors possess many other capabilities, such 

as automatic 

generation . 

page numberi ng and tab I e of con ten ts 

J n an y engineering endeavor there is a need -for 

adequate documentation throughout the system I iie cycle. 

Government contracts in particular have specific 

documentation requirements. One way to improve product ivity 

of an engineering project is to improve documentation 

product ivi t y using an automated soitware eng ineer ing 

documentation system [411 . 

The overal l qu.al i ty of a test program set is directly 

related to the quality of the TPS documentat ion. Automatic 

tools ensure high qual i t y as well as signiiicantly reduce 

the cost of TPS documentation. The use oi a comnon UUT (unit 

under test) data base for the generation of the elements oi 

a TPS has the -following advantages [42): 

a. Consistency between all TPS element s generated 

from the data base. A single change to the data 

base will be ref l ected in al l documents. 

b. TPS quality is improved by automatic generation 

of documentation. 

c. TPS qualit y assessment is avai lablt 

automatically. This essentially guarantees that 

the TPS engineer does a complete and thorough 

job. 
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d. Data entry is reduced significantly, and 

redundant en try for data repeated in various 

documents i s totall y elim inated [431. 

W i l k i n s f u t h t> r s t a te s m a n y c om p a n i e s a r e 

under-utilizing this incredibly time-saving innovation and 

are thereby miss ing an opportunit y for i ncreased 

productivity . 

Computer-Aided Design 

Considering the highly technical nature of test program 

set devel opment, and the utmos t importance of its end 

applicat ion, the method by wh ich the system is designed must 

be the latest that technology has t o offer. Noth ing, not 

even a human be i ng, can be as precise as a computer . This 

i s why computer-aided des i gn must be implemented. 

For example, the F- 18, a Unihd States Navy fighter 

plane whose base i s on an a i rcraft carr i er , has a 

150O-gallon fuel cell, which i s manufactur ed to the Navy;s 

exact ing standards by the Eng i neered Systems department of 

Un i royal ' s Plastic Products div i sion . Des ign and production 

problems assoc i ated with the project have led Uniroyal to 

purchase General Electric ; s Calma Computer-Aided De s ign 

Sys tem, i n order to facilitate the design process and to 

ensure mor e exacti ng standards [441. 

The Austral i an Department of Defense Support also has 

made a s ub s tant i al i n vestment in c om p u te r - a i de d 
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design/ manufacturing. The Australian Departmtnt of Defense 

is one of the largest manufacturing operations in Australia, 

tht introduction of this technology was vital to its 

success. According to DDS Secretary Char 1 es Ha 1 ton, 

computer-aided des i gn/ manufacturing would allow a maj or 

production increase if needed because of changed mi 1 i tary 

c i rcumstances (45). 

Another ex amp 1 e of a company ttra t rea 1 i zes the 

advantages of computer-aided design is the AAI Corporation, 

which has 15 years experience In developing test programs 

using many of the commercial digital simulator systems. 

Having utilized these types of packages, AAJ realizes the 

economic advantages of computer-a i ded testing techn i ques 

C 46) • 

As i l lustrated , i t i s clear that computer-aided des i gn 

is vital in a highly technical field, particularly tht 

defense industry , where the test sy stem can make the 

difference between 1 ife and death. 
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Market Value 

According to Lt. Colonel Steven Butcher, the Army 

spends 70 percent of its support equipment budget on TPS 

acqu isition and only 30 percent of its budget on station 

harci,,iare . For the Air Force, 8-18 depot stations will be 

about 37 percent of the budget while TPS will require 63 

percent of the budget t47J. 

To cut costs and to test more effectively, the 

military is developing standards for its automatic test 

equipment. Sperry Systems Management won the $54.8 million 

contract for the Modular Automatic Test Equipment <MATE) 

program, a set of five guidelines covering ATE acquisition, 

development of hardware and software, test program sets, 

instructions for use, and design of units to be tested (481. 

The Navy F/ A-18 total procurement cost presented in the 

fiscal year 1984 budget is proj~cted to be $39,827 billion. 

Of this total, $35.5 bill ion is for the weapon system, $1.83 

billion for initial spares, $2,405 billion for development, 

and $54.3 mill ion for support facilities. 

The Navy has adopted a series of cost control 

procedures for the F/A-18, held competition for test program 

sets, and selected the weapons tactical trainer and 

operational flight trainer by competition. It has also 

adopted practices and procedures in spares and supply 

acquisition to improve control of spares programs [491. 
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Sanders Associates has won a $61.7 million follow-on 

production contract from the United States Air Force for 

AN/USM-464 automatic test equipment. The contract calls for 

production of 40 mobile computer-operated electronic warfare 

test sets and 27 test program sets, comprised of antenna 

coupler, cables and software. The A'VUSH-464 program is 

designed to increase the operational readiness of all Air 

Force EW systems on the flight line [50). 

The U.S. Air Force also awarded Sanders a 28.2 mill ion 

contract for design, test and qualification of automatic 

test equipment for checkout of air-borne electronic 

countermeasures (ECH) systems. The award includes provisions 

under which the Air Force can order additional test sets 

that could bring the total value of the cont.-act to $200 

mi 11 ion-plus. 

A new fi.-m, Technology Development of Al'l ington, Texas, 

has been formed to make test program sets for ATE. The 

company is involved in in providing both hardware and 

software for test program sets. Its customers will be 

primaril y the government and aerospace contractors [51). 

The United States government is not the only customer 

with a need for this type of technology. Harris has been 

awarded an $18.5 mill ion contract by the Canadian government 

for test progl'am sets for CF-18 aircraft. Software for the 

system will be developed by seven companies C52J. 
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Clearly, the marketplace is latent with lucrative 

market opportunities for years to come. With the increase in 

start-up companies entering the scene, the need for an 

effective business environment is critical in order for a 

company to survive. This can be exemplified by the auto and 

steel industries, in that the increase in foreign 

competition has caused them to become highly automated in 

order to compete. 

Project management 

According to Burkhart, TPS development contracts are 

low risk. The reasoning used here is that the TPS developer 

has the management advantage. 

Burkhart further elaborates that the start of TPS 

development is certain, since the government must provide 

both UUT data and test statiorrs in a timely manner. It is 

unlikely that the government can impose special purchase 

order conditions that require the contractor to accept all 

changes in the UUT baseline data up to sell-oH without 

c::>st impact [53). 
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The key to controlling cost impacts is assessing 

contract risk. Historical research has shown that 

performance risk is driven by; 

• Integrity of UUT baseline data 
• Maturity of ATE system hardware an software 
• UUT complexity 
• Special purchase order conditions 
• Availability of tester equipment and software tools 
• Maintenance on all equipment involved 
• Personnel skill level 
•Availability of TPS development guide 
•Availability of station programming manual 

TPS developments for ongoing projects have had 

considerable cost growth due to a common thread. These 

programs have had the scope of work increase without a 

corresponding increase in contract price. ln general, the 

cost growth can be traced to the business environment not 

acting in real t ime to eHectively deal with contract 

changes C54J. Untimely availability of testers and 

expensive instrumentation additionally affect the cost 

picture. 

Emerson ✓ s performance historically has shown 

differences in development conditions which produce 

significantly different contract cost and profitability 

profile. 
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Providing the proper development requ irement and 

including risk cost in1to TPS estimates significantly 

improved contract performance [551. The key difference 

between the successful training and the others is personnel 

training, TPS development environment and estimated scope of 

wor·k , Both testers available and UUT baseline changes are 

conditions that must be m~naged to prevent cost growth [56]. 
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Chapter 3: Research 

Section 1: Hypothesis Statement and Summary of Research 

Hypothesis 

It is feasible to iimprove management and engineering 

productivity using an integrated business environment. The 

gains in productivity are realized through automat i c 

performance traceability throughout the project life cycle, 

reducing overall proj ect risk without compromising product 

quality, and enhancing management awareness for control] ing 

the various financial, schedule and performance requirements 

connected with defense-industry contracts. 

Primary Research 

Measurements of productivit y gains through the 

integrated bus iness environment are tested using four 

methods of experimentation [57): 

Part A. Nonexperimental Research 

Part B. Lab Experimentation 

Part C, Fie ld Experiments 

Part D. Survey Research 

The four methods are required due to the complex nature 

of measuring the environmental effect on productivity, In 

each experiment, product ivi ty measurements are made in units 

of dollars. The units of measure are then common between all 

experiments. 
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Defining productivity in measurement units of numerals 

in each experiment is critical to the overall goal of 

assessing the net gain of using an integrated business 

envi r onment. To calculate the net gain or increase in 

production of the environment, it becomes necessary to sum 

the results of the nonexperimental research, lab 

experimentation, field experiments, indicating the net 

outcome of integrating the business environment. 

Survey methods were used to determine the culture of 

the Emerson Electronics and Space Division. Prev ious 

research on the technological businesses has shown that in 

order to reali2e increased production through integrated 

business environment, the indiv i duals maKing up the business 

population must adapt to using the tools pr ovided by the 

environment [581. 

The Hunt study evaluates those traits in a population 

necessary to adapt and benefit from an integrated business 

environment. This population mix is then compared with the 

results of the Emerson survey . 

Secondary Resear ch 

Published read i ngs such as trade journals, articles, 

books, interviews, computer database searches, as well as 

published Emerson materials will supply support of the 

primary research. 
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Test and Measurement Purpose 

•Jn its broadest sense, measurement is the assignment 

of numerals to objects or events according to ru l es [59].• 

This definition expresses the basic rule of measurement in 

the follow ing research: 

Dollars Saved = Increases in Productivity 

The purpose of the experimentation is to quantify 

product ivity gains using dollars saved as the c01M1on unit of 

measurement . 

Research Sunwnary 

The following elements of the integrated business 

env i ronment are to be tested for their contribution to 

raising the level of productivity involved test program set 

life c yc le tasks . 

Independent Variables 

1. Electronic Messaging 
Electronic messaging is a way of movi ng and 
storing inform~tion electronicall y--a form of 
nonsimultaneous interpersonal communication [60]. 

2. Time Management 
The eff ici ent use of the time allotted for 

completion of a specific task [61] . 

3. Test Program Set Deve l opment 
The engineer ing disciplines an d tool s responsible 
for creating the components of a test program 
set. 
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4. Word & Document Processing 

The generating of te xt through the use of 
computers and specialized software. 

5. Personal Computers 
I ndiv idu all y used microcomputers with the abil i t y 
to communicate within the integrated business 
envi ronment. 

6 . Corporate Culture 
The policies, traditions and attitudes of an 

organizat ion. 

The independent var i ables' ( 1 thru 5 above) 

contribution to producti vity gains are measured in dollars 

saved over the current method of work. The results from 

each experiment are to t aled result ing in net effect of 

i ntegra ting the environment. The sixth independent variable 

investigates the attitudes towards full deployment of the 

environment. 

Dependent Variab le 

Productivit y 

The amount of output achi eved by managers and staff 

members as a result of the performance associated with the 

rjevelopment of test program sets. 

The normalized to1:als of all independent variable 

experiments equals the net gain in productivity. 
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Experimentation Instruments 

The following lists of experiment assets were the 

instruments used to generate, collect, and analyze the data 

resulting from the experiments: 

a, Twenty four individuals selected at random from 

engineer, management, actninistrative, and support 

groups 

b. Twenty two ind :ividuals subdivided into two 

experimental groups 

c. ALL-IN-1 integrated soitware 

d. AppleWorks integrated software 

e. Microsoft Chart 

L Apple Access l I telecommunication software 

g. Vax 11/780 super minicomputer 

h , Apple Hachintosh microcomputer 

i • Apple Ile microcomputer 

j • VT-220 computer terminals 

k . Smart Team Modem 

1. EtherNet local corrtlTlunication network 

m. Southwestern Bel l communication network 
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Section II: Research Methods 

Test Methodology 

Developing and selecting the types of experiments that 

cover the contributory effect of the independent variables 

on the dependent variable of productivity requires four 

research methods. A structure was developed for each 

experiment which reveals the contr ibution of each of the 

environmental elements to production. The following four 

r esearch experiments were designed to test the primary 

hypothesis. 

Part A. Nontxperimental Research 

In orde!" to test the effects of electronic message 

types on productivity, it was necessary to design a 

nonexperimental research method, Kerl inger [62] defines 

nonexperimental research as a systematic empirical inquiry 

in which the researcher has no direct control of the 

independent variables because their manifestations have 

already occurred [62a]. To study the types of messages sent 

within the environment, the researcher has no control of the 

generation of these messa,ges, Available to the researcher 

was an instrument to collect and type classify the 

electronic messages being 

complete 1 isting of the 

sent. Appendix A contains a 

raw data gathered during the 

experiment. The collection and typing of the messages was 

conducted between November 6, 1985 and March 14, 1986. 
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The instruments used to generate , categorize, and send 

the messages were controlled throughout the experiment in an 

effort to minimize the danger of post hoc assumptions [631. 

The instrument used to generate the messages was a computer 

terminal di rectly linked to the central computer fac il ity 

operating under the control of ALL-In-1TMC64). Figure 3 

represents thi s configuration. 

□ •H VAX 11/780 Ol;ltal 

1111111111111111111111111111111111111111111 111111111111111111111111111111m1111111111 1111111111111111111111111111111111111111111 

0 0 0 

111111111111111~11111111111111111111111111 11111111111111111111111111111111111~111111 111111111111111111111111111111111111111~11 

Ethernet 

Figure 3 - lntegrnted Business Environment 

lntarlan 

Term1ae1s 

!Page 32 



The classification of the message content was 

performed in two methods. The first method was to 

automatically classify message content by the environment 

tool used to generate the message. An example of this would 

be t ypes of messages generated by the Time Management System 

and Electronic Messaging, The Time Management System 

classifies message contents into meeting notices and 

responses, the Electric Messaging System classifies replies 

to sent messages. The second method of classification is 

left to the user, and, therefore, out of the control of the 

research. In this case messages are categorized into two 

types: persona l and work-related, 

During the four months of testing , 628 messages were 

sent and classified into the following types; meeting 

notices, status reports, message replies, meeting agendas, 

problem reporting, and non work-related, 

Table 1 presents the types , number and percentage of 

messages sent. In this analysis, we looking at the mix of 

information sent. To arrive at a productivity contribution 

value for this experiment, we are only concerned with the 

meeting notices, 

Table 1 -
Type 
1. Meeting notices 
2, Status reports 
3. Message rep] ies 
4. Meeting agendas 
5. Problem r eporting 
6. Non work-related 

Total 

Types of Messages 
Number Sent 

57 
135 

67 
31 

121 
217 
628 
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Percent of Total 

9 .07 
21.49 
10.66 
4.93 

19.26 
34.55 

100.00 



► 

This nonexperimental research indicates a time-savings 

of 235.1 hours resulting in a contribution of $8,578.50. 

Part B. Lab Experimentation 

Two 1 ab experiments wer-e performed to determine the 

contr-ibution of the test program set Development domain and 

the mechanics of the Electr-onic messaging system [65). 

Test Program Set Development Experiment 

The productivity gain r-eal ized is calculated using the 

percentages 1 i sted in TPS Work Breakdown, Figure 4. Those 

tasks associated with the compiler are entries 5, 7, and 9, 

Using the figure of 2754 hours required for a typical TPS 

completion, the compiler is involved in 53,8 percent of the 

total activity which results in 1481.6 hours. Of course, 

the compiler is not the only driving force involved here 

[661. Applying a five to one performance increase a savings 

of 395,1 hours is realized, 

Appendix B conta i ns a detailed technical description of 

the methods used to test of the performance of the ATLAS 

compiler. The result of the experimentation indicate a five 

to one improvement in overall domain performance [67], 
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1. REVIEW TAO ETC. 

2 .. TPS FLOWCHART & SPEC 

3. PDR 

4. DESIGN ITA 

6. GENERATE INmAL & TEST 
PROGRAMS 

8. COR 

7. CODE PROGRAM 

8. FABRICATE TPS HARDWARE 

9. INTEGRATE ON ATE 

10. UPDATE DOCUMENTS 

11. SELL OFF 

TPS WORK BREAKDOWN 

MATE EMERSON AVERAGE TPSWB SAVINGS PROJECTED 
GUIDELINES ESTIMATE ESTIMATE SAVINGS 

2% 6% -

T 
-

3.6% 15% 

2.3% 6% 

40% 10.7% 10% 

1 
> 43% 

6.6% 25% 

4.2% 6% 

18.8% 20% -
16% 7.7% -

31% ····J 10% 
40.6% 

_L 9% 25% 

10% 3.88% -

TOTAL 

Figure 4 - TPS Work Breakdown 

-
.52% 

.115% 

1.07% 

1.325% 

.21% 

3.38% 

-
3.15% 

2.26% 

-
12.0% 



The productivity contribution of this experiment to the 

overall system is derived as follows: 

HS X VH = Gain 

Where: 

HS= number of hour saved derived Scheurer Study= 395.1 

VH = dollar value of one an hour of engineering this value 

also includes al 1 direct management effort. This 

constant is globall y defined and used by all 

experiments= $35 . 00. 

Gain= $13,828.50 dollar gain in productiv ity 

Mechanics of the Electronic Messaging Experiment 

A simple test was performed to quantify the benefit of 

an electron ic messag i ng. An intra-company correspondence 

memo was written requesting the recipient to notify the 

sender after receiving the information. 

The procedure foll owe,d was to send this message vi a two 

different communication systems and to record the time of 

recipient ✓ s response. This experiment was repeated twent y 

times due to the 1 arge variance in recipient ✓ s response 

time. The electronic transmissions were constant within 10 

percent variance over 20 tests. However, the traditional 

method had better than 157 percent variance recorded over 20 

tests, Therefore, a average was used as the result, The 
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productivity contribution of this experiment to the overall 

system is derived as follows: 

HS X VH = Gain 

Where: 

HS= number of hour saved derived from the laborator y 

experiment which calculated the time saved in using an 

electron i c mail delivery system as opposed to the 

trad i tional method ( the result of experiment 2) = 4 . 3. 

VH = dollar value of one an hour of engineeri ng this value 

also includes al l d i rect management effort. This 

constant is globa l l y def i ned and used by all 

exper iments= $35.00. 

Ga in= $150.S dollar gain in productivit y 

This lab experimental research resulted i n a 

contribution of $150.5 . 
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Part C. Field experimentation 

Three field experiments [68) were performed to 

determine the contribution of the word and document 

processing system, time management system effectively 

coordinating the meet i ng of the 22 subjects, and 

distributing the processing power to personal computers. 

Word and Document Processing Experiment 

This experiment evaluates the software necessary to 

support test requirements document <TRD) to ATLAS generator 

and flowcharting activitiies of the document processing 

e 1 emen t of a TPS program. This software satisfies the 

critical needs of the TPS engineer in the areas of TRD 

generation, ATLAS code generation, and tool availability 

[69). Preliminary tests indicate productivity improvements 

of fort y to one over current methods could be realized if 

the system is 100 percent deployed. 

The TRD to ATLAS trans 1 at ion software provides a 

significant improvement in the development time of TPSs. 

For the tasks of initial generation of code , ECF changes, 

and high-qua! ity documentation generation, it is easy to see 

a ten to one improvement over current methods. In a test 

case recently performed using this software, the above 

collection of tasks that normally take an estimated two 

weeks took two hours. Th i s indicates a forty to one 

improvement. However, the comp I ex i t y of the test case was 
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lower than average so the improvement factor has been 

derated by a factor of four to account for this . Six major 

areas are to be addressed; test requirement document 

generation, TRD to ATLAS 9enerator, ATLAS to TRD generator, 

ATLAS Flow Chart generator, functional flow chart generator, 

test strategy flow chart generator . The package u ti Ii zes 

existing division resources and integrates directly with the 

current integrated business environment. 

A conservative estimate of 20 percent would be saved 

over the development time . This is based on a ten to 1 

performance improvement on the following four tasks 1 isted 

in the TPS Work Breakdown, Figure 4. 

Task Description Average* Savings 

2. TPS Flowchart & Specifications 3.5 3 .15 

5. Generation of in it i a 1 test program 5.5 4.95 

7. Code Program 16.8 15 .12 

10. Update Documents 9.0 8.1 

Total 34.8 31.27 

* MATE averages were derived from Sperry System Management, 

MATE TPS Acquisition, Guide 5, Volumes 3,4,5 Rev. B. 

To be conservative, the following cost anal ysis uses a 

20 percent improvement 

improvement stated above. 

instead of the 31.27 percent 
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The direct sav i ngs i n productiv i ty i ncrease on a 

t ypical TPS could total $20,000. Using a 20 percent figure 

to be conservati ve, the cost recovery due to effective time 

savings would be: 

TPS X VH X EF = Gain 

Where: 

TPS = number of hour· current l y spent on TPS development 

derived from the Burkhart study = 2754 

VH = dollar value of one an hour of enginHring this value 

also includes all direct management effort. This 

constant is globally def i ned and used by all 

experiments= $35.00 

EF = Efficiency gain factor derived from above experiment = 

0.20 

Gain= $19,278 gain in productivity 

Th i s lab experimental research results in a 

contribution of $19 1 278 (productivity gain on a t yp i cal 

TPS) . 

Figure 5 shows the proposed software configuration. 
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Time Management Experiment 

To test the effectiveness of the time management 

system, the follow ing exper iment was per formed. 

1) If gr oup A was informed of a meet i ng then 60 percent 

attendance would occur. 

2) If group A was informed of a meeting then 60 per cent 

attendance would occur. 

Gr oup A contained 7 pr ofessionals tra ined in the use of 

the integrated business environment. This included 

techn i ques for res olving s chedu l e conflicts and the abi l it y 

to use a computer terminal to learn of scheduled events. 

Group B contained 15 pr ofessionals with no exposur e to the 

env ironment and r e l ied upon the traditional information 

exchange methods. 

The experiment was conducted between February 2, 1986 

at 2:58 P.H. and February 3, 1986 at 4:00 P.H. The method 

of experimentation followed the following flow pl an: 

1 ) An In tr a-Company correspondence memo was generated 

on February 2, 1986 at 2:58 P.H. Figure 6 

represents the written communication generated. 

2) The correspondence was sent to Gr oup A through the 

environment and to Group B through the traditional 

s ystem. 

3 ) The meeting was held from 3:00 P.M. to 4:00 P.M. on 

the afternoon of February 3, 1986. 
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4) During the meeting, attendance was tal<en. Neither 

group was aware of the experiment in progress . 

S) The attendance record was reviewed, and the results 

are 1 isted in Table 2. 

I N T R A - C O M P A N Y C O R R E S P O N D E N C E 

Date: 
Fran: 

2-Feb-1986 02:58p CST 
Tim Carr 
A43_CARR 

Dept: ATE 
Te 1 No: 4534 

TO: John Doe 

Subject: Meeting notice 

You are invited to the following meeting: 

Scheduled by: A43_CARR 
Purpose : The First TPS WorkBench User Conference 
On : 3-Feb-1986 
Fran: 3:00p To: 4:00p 
At : lower HH Auditorium South 
Priority : Al 

Figun 6 lntra-Cmpany Correspondtnct 

Time Managemen,t Experiment Table 2 
Percent Percent 

Group A 
Group B 

Members Attendance Within Group Deviat ion 

7 
15 

s 
1 

71.4 
6.6 
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The hypothes i s dev iation indicates a loss of 53 . 4 

percent in eHective time util i zation. Th i s resulted in a 

loss of productive t ime equal l ing 15 (number of member in 

Group 8 ) X 2 (total time in hours involved in attending and 

preparing for the meeting ) X 53.4 * $35 (cost per hour ) = 

$560 . 7. 

The t yp ical TPS pro j ected flow t i me equals . 75 year·s 

[701. During this time, i f one meeting is held per week (39 

meet i ngs>, the loss in product ivi t y would equal: 39 <number 

of meeting>* t560.7 <l oss in dollars)= $21,867.30 

This f i e l d exper i menta l research results in a 

contribution of $21,867.30 . 

Personal Computer Experiment 

To measure the effects of i ntroduc i ng personal 

computers i nto the i ntegrated bus i ness env i ronment [711 

measurements of CPU usage, connect time, and disk usage were 

colhchd. The method used to test performance of the 

personal computer follows: 

1. The env ironment was uti li zed between October 1985 

and January 1986 ( inclusive ) without personal 

computers . A detailed usage and cost impact data 

can be found in Append ix C items B, C, D, E. 
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2. Our i ng the 1110n th of February 1986, persona 1 

c0111puters were introduced into the environment. 

Deta i led usage and cost impact data can be found in 

Appendix C item A. 

3. The CPU usage data for the months of October thru 

February was then plotted. Figure 6a indicates a 

sharp reduction in the cost incurred from corporate 

resources during the month of February. It is also 

significant to note that the corporate computer 

resources were not eliminated, but the cost incurred 

was reduced. 

CPU Usage 

o~---- -----if------~------+--- --~ 
Oct 85 Nov 85 Dec 85 

Months 

F1gure 6a - Personal Computer Stuely 
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4. The connect time data for the months of October thru 

February was then plotted. Figure 6b indicates a 

sharp reduction in the cost incurred from corporate 

resources dur-ir,g the month of February. lt is also 

significant to note that the corporate computer

resources were not eliminated, but the cost incurred 

was reduced. 

• or CoMect Hours 

900 

800 

700 

600 

500 

400 

300 

200 

100 

.v 

0 
Oct85 

~ 

Hov85 

Connect Time 

/ 
V 

~ 

Dec85 
Months 

/ ~ 
~ 

Jin 86 

~ 

Feb 86 

Figure 6b - Personal Computer Study 
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$ of Oi,k Pa9es 

5. The disk usage data for the months of October thru 

February was then plotted. Figure 6c ind icates a a 

reduction i n the cost growth incurred from corporate 

resources dur i ng the month of February. 

Di,k Usage 

9000 

eooo 

7000 

6000 

5000 

«JOO 

3000 

2000 

1000 

0 

Oct85 Nov8S O.c85 Jen 86 
Months 

Figure 6c - Personal Computer Study 
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Table 3 summarizes the net monthly savings. 

Table 3 - Personal Computer Experiment 
Connect CPU Disk Allocation 

Savings 
Savings 

1/. 
$ 

26 .06 
224 .19 

58,06 
491 . 63 

Total savings per month $728,62 

.724 
12.80 

Given that TPS flo•JJ time is equal to .75 years or nine 

months, the productivity gain would equal: 

t-11 X PG= GAIN 

Where: 

NM= number of months currently spent on TPS development 

derived from the Burkhart study. t-1'1 = 9 

PG= dollar value avo i ded in network computer charges, due 

to distributing local processing to the individuals 

site using a personal computer. PG= $728.62 

Gain= $6,557.58 gain in productivity 

Results indicate a contribution of $6,557.58. 

Part D. Survey Research 

Population Culture Experiment 

This personal interv i ew research [73] was conducted to 

study the population ciulture of Emerson Electric by 

selecting and studying a random sample of 24 individua ls of 

the population. The design of this experiment is based on a 

pilot study performed by Richard Hunt [741. The Hunt study 
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investigated a technology based corporation to determ i ne its 

apparent priorit i es in terms of perceived needs . The 

breakdown is based on a sampling of the general population, 

with special topics based on specialized population 

subgroups . The Hunt study was completed in September 1981. 

This is significant when evaluating the perceived needs of 

an integrated business environment of the 1990s. 

The results of the Hunt study serve as the measuring 

instrument to evaluate the population / s perceived needs and 

the ab i 1 i ty for the culture to adapt to fu 11 dep 1 oymen t of 

the integrated business environment. 

The interview schedule was designed as a 

fixed-alternative quest i onnaire [75). An ex amp 1 e of the 

interview schedule can be found in Appendix F. All 

twenty-four interviews were taken on Febr uary 21, 1986, 

between 8 A.H. and 10:30 A.H. 

The results of the Carr Survey are listed in Table 4. 

Totals for all questions are shown in the original groupings 

as they were asked, The percent within group ind icates the 

number of positive response. 
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Table 4 - Carr Survey General Population 

Characteristic 

BacKground 
Computer Science Major 
Computer Sci ence Minor 
Electr i cal Engineering Major 
Elec trical Engineering Mi nor 
Other- Maj or 
On-the-Job Computer Tra ini ng 
Vocational School Courses 
No Prior Computer Training 

Previous. Cornpu ter· Usage 
Used Computer in College or School 
Have Home Hobby Computer· 
Used Emerson Scientific Compute-r· Center 
Used other Emerson Computer 
Use d Emerson Word processor PC ' s 
Used IBM or Apple PC ' s 
Used other PC's 
Never used computer 

Employed at Emerson 
Less than si x months 
Six to twelve months 
One to two years 
Two to f iv e years 
More than five years 

Intended Applications 
Program Development 
Computation 
Documentation 
Data Retrieval/Manipulat i on 
Per·sonal lntere»ts 

Applications Time-Frame 
Inn,ediate 
Within three months 
Within six months 
With i n one year 
Longer than one year 
Unsure 

Page 49 

Total 
Pos i tive 

l 
1 

13 
0 
4 
7 
1 
3 

14 
10 
12 
13 
s 
8 
5 
4 

0 
1 
3 

13 
7 

11 
9 

10 
14 

8 

8 
6 
2 
2 
6 
7 

Percent 
Within 
Group 

4 
4 

54 
0 

17 
29 

4 
13 

~.8 
42 
50 
54 
21 
33 
21 
17 

0 
4 

13 
54 
29 

4t', 
36 
42 
58 
33 

33 
25 

8 
8 

25 
29 



r 
I 

The bacKground charac terist i c is designed to measures 

the ab i l i t y of the populat i on to adapt to interfac i ng with 

computer on a day-to- day bases. If the population's 

bacl<gound does not include the t ype of concept kn owl edge 

gained through software literacy then the ab i 1 i t y for the 

population to gain from integrating the environment will not 

be rea l ized. Figure 7 indicates the the wide range of the 

populations computer background . 

COO'llUter Background 

60 --·--·------------·---

50 

40 

i of Papulat1on 30 

20 

10 

■ CSMap-

■ CS Minor 

II EE Major 

EJ EE Minor 

D Other 

9 On-the-Job 

W Voc•Uonal 

m No prior 

Figure 7 - Populati on Dtstrfbut1on Study 

Page 50 



Like the background measurement, the previous computer 

usage characteristic is designed to measure the ab i 1 i ty of 

the population to take advantage of the tools provided by 

the environment. If the population has previous computer 

exper i ence I the fear of the keyboard I the primary 

environment input device, is reduced . With reduced fear the 

higher level of acceptance. F igure 8 shows that less than 

half of the population uses a computer during working hours 

and that seventeen percent of the population has never use a 

computer at work or home. 

Previous Computer U!a9e 

60 

50 

fl of Population 30 

20 

10 

hobby sec other Word Apple IBM 
X 

Figure 8 - Population D1strlbut1on Study 
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The length of employment characteristic is designed to 

measure the populations dy namics for change and the influx 

of new ideas and concepts. Figure 9 reveals that the 

population contains the dynamics required to benefit from 

integrating the environment. 

5 + years 

Employed at Emerson 

Less than 6 Months 

6 to 12 Months 

2 to 5 years 

■ 1 

■ 2 
II J 
[J 4 

Fi gure 9 - Population Dlstrlbutlon Study 
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" of Popu latton 

Measurements of intended applications are used to 

eva 1 uate the rea 1 needs and t ypes of computing resources 

r equ ired by the population. Figure 10 shows that Data base 

app lications are indicated as the populations real needs. 

Intended Applications 
■ Dewlop 

60 ■ Compllte 

■ Document 
50 

[ill Data Base 

40 D personal 

30 

20 

10 

0 

Develop Compute Document Data Base personal 
r ype or App Ii ca lion 

Figure 1 o - Population Distribution Study 
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Measurements of application time-frame are used to 

evaluate the real needs and urgency of computing resources 

requ i red by the populat i on. Figure 11 shows that 

for t y eight percent of the population has a rea l need for 

compute r resources within the next three months. 

19R 

Applications Time 

6'1 6'1 

■ Immediate 

■ 3 months 

II 6 months 

l[I 1 year 

□ Jonoer 

e Unsure 

F1gure 11 - Populat1on D1str1but1on Study 
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Table 5 shows the deviations between the cur·rent 

Emerson population culture and the culture described in the 

Hunt study. Table 6 surm,aries the deviation study report. 

The total absolute variance of 600 indicates that the two 

populations being compal"ed significantly diHer in their 

cultura l make-up. The pl"evious computer subgrouping 

represents the most Cl"itical element of the study. 
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Table 5 - Hunt/Carr General Population Deviation Analysis 
Emerson Hunt 

% Within 1/. Within 
Characteristic Group 

Background: 
Computer Sc i ence Haj or 4 
Computer Science Hinor 4 
Electrical Engineering Major 54 
Electrical Engineering Hinor 0 
Other Major 17 
On-the-Job Computer Tr-aining 29 
Vocational School Courses 4 
No Prior Computer Tra i ning 13 

Previous Computer Usage 
Used Computer in college or school 58 
Have Home Hobby Computer 42 
Used Emerson Scientific Computer Center 50 
Used other Emerson Computer 54 
Used Emerson Wor-d processor PC ' s 21 
Used IBH or Apple PC ' s 33 
Used other PC ' s 21 
Never used computer 17 

Employed at Emerson 
Less than six months 0 
Six to twelve months 4 
One to two years 13 
Two to five years 54 
More than five years 29 

Intended Applications 
Program development 46 
Computation 36 
Documentation 42 
Data Retrieval / Manipulation 58 
Pef"sonal Interests 33 

Applications Time-Frame 
IIMlediate 33 
Within three months 25 
Within six months 8 
Within one year 8 
Longer than one year 25 
Unsure 29 
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Group 

68 
0 

27 
0 
9 

32 
4 
0 

92 
32 
60 
76 
80 
48 
16 

0 

24 
4 

44 
20 

8 

76 
52 
60 
56 
44 

88 
12 

4 
8 
0 
4 

Tota l 
Group 

Deviation 

64 
-4 

-27 
0 

-8 
3 
0 

-13 

34 
- 10 

I 0 
22 
59 
15 
-5 

-1 7 

24 
0 

31 
-34 
-21 

30 
16 
18 
-2 
11 

55 
-13 
-4 

0 
-25 
25 



Table 6 - Total Variance Between Populations 

Group 

Background 

Previous Computer Us~ge 

Employed at Emerson 

Intended Applications 

Applications Time-Frame: 

Total absolute variance 
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110 

77 
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Chapter 4: Summary and Recommendations 

Summary 

The research presented an analysis of management 

techniques being investigated to more effectively manage 

technological business through streamlining the efforts of 

all human and non-human resources involved. 

The research has indicated a significant cost benefit is 

derived from integrating the technological work place. The 

benefits were justified throughout the experimentation as 

1 isted in Table 6 wi th a net productivity gain of 

170,109.88. 

Table 6 - Total Experiment Gain 

Part A: Nonexperimental Research ...•.•.••.•.• $ 8,578.50 

Part B: Lab Experimentation 

Test Program Set Development ..•• $13,828.50 

Mechan i cs of the Electronic 

Messaging Experiment .. $150.50* 

Part C: Field experimentation 

Word and Document Processing 

Experiment ••••••••••••••. $19,278.00 

Time Management Experiment •..... $21,867.30 

Personal Computer- Experiment ...• $ 6 1557.58 

Total •...•........... $70,109.88 

* The result of this experiment used as constant. 
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The focus of this research presented measurements of 

the performance, schedu 1 e, and cost effectiveness of the 

environment and determined that this approach met and 

exceeded the business goal of increased productivity as 

outlined in TPS Work Breakdown Figure 4. The three Key areas 

requir i ng improvement were addressed. The four methods of 

experimentation used succeeded in measuring the complex 

nature of the environment ' s effect on productivity. In each 

experiment, productivity measurements were made in units of 

dollars. The uni ts of measure were common between all 

experiments resulting in a gain of 73 percent over current 

methods a 61 percent above the business goa 1 as stated in 

Figure 4. The percentage gain of 73 percent was derived by: 

E X VH = PC 

(GAIN X 100) /PC = PG 

Where: 

E = Current Engineer i ng Hanhour Requirements per TPS. 

E = 2754 

VH = dollar value of one an hour of engineering this 

value also includeds all direct management effort. 

This constant is globally defined and used by all 

experiments= $35,00 

PC= Total TPS manhour dollar cost. PC= 96,390.00 
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,., 

PG = Tot a 1 percentage project cost avoidance. 

PG= $70,1109.88 

The techn i ca 1 cone 1 us ion der ived from this research 

indicates overall system productivity gains could exceed a 

seven to one ratio when one hundred percent operational. 

However, the survey research ind i cated that for the gain in 

productivity to be rea 1 i z:ed, a fundamen ta 1 change in the 

divis i on ' s culture must occur . This report indicates that 

the integrated business environment succeeded in improving 

productivity by providing; a common interface, a reduction 

in TPS development man hours and machine time through 

increases i n compiler -throughput and improvements in 

documentation generat ion , eff i c i ent use company assets, use 

of personal computers, and improved product quality, 
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The Emerson population study indicates that to improve 

division productivity a cchange in the division ✓ s culture 

would have to occur. This could be accornpl ished by 

increasing the populat i ons awareness of computers and how 

these technological resources could benefit them . The 

computer- usage analysis indicates that less than 14 percent 

of the working population has gained computer knowledge from 

the employer. The value of sec is the indicator- . 

Requires cnanging tne Corporate Culture 

Pnvlous Ccwrc,uter Usage 

■ colleoe 
11 !t II hobby 

l9 sec 
D other 

1◄1'1 □ ~d 
71'1 e Apple 

([!) 1Bt1 

~ Ne-..er 

Computer Usage Analysis 
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It must be noted, the domest i c competition <Honeywell, 

Mc Donne 11 Douglas, AAI, Grumman and RocKwe 11) has a 1 ready 

committed to the use of integrated solution to increase 

important market share. 

The last important point to consider is the difficulty 

of keeping trained TPS deve 1 ope rs, Using the current worK 

methods, the task of generating a TPS and all the associated 

documentation is undesirable. If the tasKs that involve 

non-thinking processes are automated, it leaves the most 

challenging core of the technical work to accomplish. 

Valuable people will, therefore, be less inclined to 

evaluate other employment options because there i s a greater 

percentage of enjoyable, 
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Conclus ions 

• Th i s method wi ll be recovered in under one year in 

savings on one in-house project; benefits to other 

anticipated programs increase the rate of payback 

even within the first year, and amounts of 

subsequent cost savings year by year. 

• The software conf i guration is necessary and 

sufficient to achieve the schedule and oper-ational 

status goals of th i s project and support the cost 

reductions shown, 

• None of the wide range of alternatives considered 

offers as effective a performance/ cost ratio during 

the immediate 1 ifetime of this project, 

Recommendation 

To further the populations awareness of the computer 

revolution and once the resource is developed exploit i t. 
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Cc:.mmu n c: a. t 
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Ma. 1 B<:>x Rea.cl 

I 628 WWIGER 14-Hu-1986 05:14p ARI 
2 627 PWiASER 14-Har-1986 05:11p AR2 
3 626 A43_6AUIUAY 14-Har-1986 14:28 upload of files 
4 625 _A43_NltN 15-Har-1986 03:06 Important Cmnunications 
5 623 A43_6AUIUAY 13-Har-1986 16:50 Year One Accmpl ishaents 
6 622 A43_6ALLWAY 12-Har-1986 19:19 Netting notice 
7 621 A43_SCHEURER 12-Har-1986 04:02p Netting notice 
8 619 WWISER 11-Har-1986 08:29p i think this was for you 
9 618 A43_6ALLIUAY 10-Har-1986 22:34 Nett ing notice 
10 616 A43_SCHEURER IO-tlar-1986 07:43p Netting notice 
11 612 A43_6ALLWAY 7-Har-1986 12:04 Netting notice 
12 611 A43_SCHEURER 7-Har-19116 11:04 Netting notict 
13 609 _A43_NltN 6-Har-1986 01:08p Oh No! 
14 608 _JlO_SIWIDS 6-Har-19'86 Ol:08p ALL in I user 
15 607 twr!GER 3-Har-1986 04:49p 785 update possible disaster 
16 606 A4 3 _ SCHEURER 3-tlar-1'986 10:41 AR Urgency 
17 605 A43_Hlffi 28-Feb-1986 04:37p Test Program Set Work8ench Background Suryey 
18 604 A43_H!Hi 28-Feb-1'986 04:2lp Nett ing notice 
19 602 __A43Jtlffi 3-Har-1986 09:06 TPSWB functions 
20 601 _A43_6ALLWAY 3-Har-1986 09:06 Put this in ay file 

1 600 A43_SCHEURER 28-Feb-1986 02:59p RE: Phase JI AR equip11ent list 
2 599 _A43_Nlffi 28-Feb-1986 03:25p All 
3 596 _JIO_S~DS 28-Feb-1986 10:30 RE: login coded message 
4 592 _A43_SCHEURER 28-Feb-1986 07:46 RE: Disk usage, •• 
5 590 A43_CARR 27-Feb-1986 02:56p Phase II AR equipment list 
6 587 twr!GER 27-Feb-19U 08:19 Probltt1s after sec directory chan91 
7 585 twr!GER 25-Feb-1986 11:05 Neeting notice 
8 584 A43_6ALLWAY 25-Feb-1986 10:55 RE : Nike Holaes A 
9 583 A57_CHRISCO 25-Feb-1986 08:59 SURVEY REPLY 
10 581 A43_6ALLIMAY 24-Feb-1986 23:08 RE: 615 question and answer period 
11 579 A43_6ALLIUAY 24-Ftb-1986 16:43 Nae to lYX 
12 578 A43_6ALLWAY 24-Ftb-1986 16:20 RE : TYX deno cements 
13 577 _A43_Nlffi 24-Feb-1986 04:21p Ailing 
14 576 _A43_H!Hi 24-Ftb-1986 04:2lp bright,r futures??? 
15 575 A43_SCHEURER 24-Feb-1986 02:24p lYX dmo c1111ents 
16 574 A57_CHRISCO 24-Feb-1986 08:35 lost the survey due to lack of expert ise wrt 

this systm 
17 573 A43_6ALLIMAY 24-Feb-1986 08:34 Report on AVBB Atlas Ccnpiler 
18 572 A57_CHRISCO 24-Feb-1986 08:26 Netting notice 
19 567 A43_C~ 21-Feb-1986 06:44p Netting notice 
20 566 A43_SPENCER 21-Ftb-1986 05:19p Netting notice 

I 565 A43_SCHEURER 21-Feb-1986 04:38p AutolestCon 
2 564 A3B_1~YDEN 21-F,b-1986 03:30p Netting notice 
3 562 _A43_H!Hi 21-Feb-1986 04:37p 
4 561 _A43_Nlffi 21-Feb-1986 04:37p All 

H8R - 1 

Page 65 



5 
6 
7 
8 
9 
JO 
1l 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 

14 
15 
16 

17 

18 
19 
20 

l 
2 

3 

4 
5 
6 
7 

560 _A43_Nlffi 
556 A43_1iAlllJJAY 
553 A43_6AlllJJAY 
552 A43_CARR 
540 A43_SPENCER 
539 A43_('ARR 
538 _JlO_S!WiOS 
536 A43_SCHEURER 
532 A43_rARR 
529 A43_Nltfl 
528 WMGER 
527 A43_SPENCER 
526 _A43_Nlffi 
525 _A43_Hlfff 
519 _A43_6AlllJJAY 
518 WMGER 

517 A43_SCHEURER 
516 A38_1~YDEN 
515 A43_CHA~ 
514 A38_HAYDEN 
513 _A43_rARR 

512 A43_SCHEURER 
510 A43_SPENCER 
509 WMGER 
508 tvffl6ER 
507 A43_GAlllJJAY 
505 _A43_Nlffi 
504 _JlO_S~DS 
503 A43_Nlffi 

502 A43_CHA~ 
500 A43_CHA~ 
498 A43_Nlffi 

497 A43_rARR 

496 lt'WIGER 
494 
492 

489 
488 A43_CARR 

483 A43_Hlffi 

482 A43_Nlffi 
480 A43 _Nltfl 
479 A43_Hlffi 
478 _A43_AllJN1 

21-Feb-1986 04:37p hunting season 
21-Feb-1986 09:36 Atlas cmpiler ,valuation 
20-Feb-1986 23:17 Netting notice 
20-Feb-1986 08:59p this is a test 
13-Feb-1986 10:55 joe security 
12-Feb-1986 08:39p Systta Security 
13-Feb-1986 01:37p A43_allinl 
12-Feb-1986 03:33p Hours 
10-Feb-1986 l1:51p February 101 1986 
JO-Feb-1986 02:JOp All-in-1 size(!!!!) 
7-Feb-1986 06:34p nail address 
7-Feb-1986 Ol:03p Neeting notice 

10-Feb-1986 02:22p Ttrninal 
10-Feb-1986 02:22p slCMness 
7-Feb-1986 11:25 OUTSIDE STUFF 
6-Feb-1986 06:24p Netting notice 

6-Feb-1986 05:04p Status Update 
6-Feb-1986 01 :04p ETHE~El WORK AROlNO 
6-Feb-1986 l2:59p Heeting notice 
6-Feb-1986 12:Slp Hteting notice 
7-Feb-1986 10:25 Continue Failure of the lCMtr HH annex 
T tm i na I Server 
6-Feb-1986 11:15 Netting notice 
6-Feb-1986 J0:27 Heeting notice 
5-Feb-1986 09:34p SOURCE CODE Jtt4K 
5-Feb-1986 08:41p 11t1sic&llacintosh 
5-Feb-1986 14:24 Netting notice 
5-Feb-1986 12:53p H-GRASS 
5-Feb-1986 l2:53p A43_All1Nl Privs 
5-Feb-1986 12:47p RE: Training St11inar Handout - First TPSUB 
User Conference 
5-F,b-1986 10:41 Netting notice 
5-Feb-1986 10:41 Netting notice 
5-Feb-1986 08:51 RE: Training St11inar Handout - First TP~B 
User Conference 
4-Feb-1986 10:lOp TPSWB overview to be included in TPS 
Cmpetitivtnss Study 
4-Feb-1986 08:51p Netting notice 

Revi,w Ninutts 
ti11othy carr 

TPS Workbench overvit~ 
4-Feb-1986 05:23p Training Seninar Handout - First TPSWB User 
Conference 
4-Feb-1986 02:34p latest/Orlando R1110r & Hise itms of note 
FYI 
4-Feb-1986 01:19p RE: Sort,d, A-1 Son of 
4-Feb-1986 09:10 Sorted, A- 1 Son of 
3-Feb-1986 04:58p Sorted, A-
3-Ftb-1986 08:03p Account logging 

HBR - 2 
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r 8 475 A43_SCHEURER 3-F,b-1986 02:04p sec CINSPIRACY 
9 474 ~R 3-F,b-1986 02:02p Nttting notict 
10 473 A43_Nlffi 3-F,b-1986 01 :30p All-N-1 problt11-of-th1-day 
l1 471 A43_11lffi 3-Ftb-1986 10:44 Nort rilf rindm type rinors for th, •ill 
12 470 A43_stHEURER 3-F,b-1986 09:28 Nyster ious Ustr 
13 469 A43_SCHEURER 3-F,b-1986 09:22 N,,ting notic, 
14 468 A43_Nlffi 3-F,b-1986 08:40 Netti ng Notict PS 
15 467 A43_Nlffi 3-F,b-1986 08:38 Httting aotict 
16 466 A43_LOSS 2-F,b-1986 ll :32p r26 usagt of tps.b 
17 464 _A32_SUM 3-F, b-1986 12:20p Nttwort Stcurity Issue 
18 463 First TPS WorkBtnch Ustr Conftrtnct Tra ini ng 

SI idts 
19 460 Status Report 
20 459 A43_stHEUR£R 31-Jan-1986 09:52p January 31,1986 stitus 

458 A43_Hltff 31-Jan-1986 08:52 PC Chttpit R111or of 1/ 31/ 86 --Haut Fun 1 

kiddits!- -
2 457 A43_SCHEURER 30-Jan-1986 10:36p Jan 301 1986 Even ing Results 
3 456 A43_6ALLWAY 30-Jan-19116 09:55p ADDlTJIIW. SOF1WARE NEEDED 
4 454 A43_Nlffi 30-Jan-1986 08:53 ■ail fOf'II of guthnt cmp 1/ 30/86 
5 451 A43_LOSS 28-Jan-1986 10:52p what i did this night 
6 450 A43_rARR 27-Jan-1986 11:22p using TPSWB 
7 448 _JlO_SWH>S 27-Jin-1986 06:46p RE: A43_AI.LIN1 
8 446 _JlO_StwfDS 27-Jan-1986 Ol :04p RE: A43_ALLIN1 
9 444 A43_SCHEURER 27-Jan-1986 11:12 RE: DEC product announcftlfnt 
10 443 A43_SCHEURE1t 27-Jan-1986 11:10 RE: DEC product 1nn011nct11tnt 
11 441 A43_6ALLWAY 26-Jan-1986 21 :49 RE: DEC product innounct11tnt 
12 440 A43_r.ARR 26-Jan-1986 02:06p DEC product announcment 
13 437 M3_6ALLWAY 24-Jan-1986 21:49 Kttti1g 1otict 
14 436 A43_SCHEURER 24-Jan-1986 02:28p Httti ng notict 
15 435 A43_rARR 24-Jan-1986 01 :39p Datsa Vax Situat ion 
16 430 A43_rARR 24-Jan-1986 10:10 Vax conc,rns 
17 427 A43_SCHEURER 23-Jan-1986 IO:l7p Jnt,resttd pottntial TPSWB custcn, r 
18 426 A43_SCHEURER 23-Jan-1986 02:18p Httt ing notice 
19 425 M3_SCHEURER 23-Jan-1986 82:89p Kitting not ict 
20 424 A43_GALLWAY 23-Jan-1986 12:26 Kteti ng not ict 

1 423 A43_~~ 23-Jan-1986 11:43 Nttting not ict 
2 421 A43_GALLWAY 22-Jan-1986 22:34 RE: 1'• so pisss ••••••• 
3 420 A43_6ALLWAY 22-Jan-1986 22:26 Hteting not ict 
4 416 A43JtUfl 22-Jan-1986 04:0lp Jncubitors 
5 414 A43_SCHEURER 22-Jin-1986 03:18p Status NNs 
6 413 A43_t1lffi 22-Jan-1986 08:52 conctrb 
7 412 M3_SCHEURER 21-Jan-1986 10:30p l.lpditt 
8 411 A43_6ALLWAY 21-Ju-1~86 10:19p SUM BUT SURE 
9 410 A43_6ALLWAY 21-Jan-1 986 10: ISp Httt ing not ict 
10 409 A43_GALLWAY 21-Jan-1986 10:15p Nteti ng not ict 
lJ 408 A43_GALLWAY 21-Jan-1986 10 :14p Heeting notice 
12 407 A43_GAUWAY 21-Jin-1986 10:14p Netting not ice 
13 406 A43_SCHEURER 21 -Jan-1986 09:40p Nett ing not ice 
14 405 A43_SCHEURER 21 -Jin-1986 09:39p Netting not ice 
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r 15 
J6 
17 
18 
19 
20 

400 A43_SCHEURER 
399 A43_SCHEURER 
394 A43_GALLIMAY 
393 A43J41.ffi 
392 A43_Nlffi 
391 A43_Hlffi 

J 3~ A43_~ 
2 387 A43_~ 
3 386 A43_SCHEURER 
4 385 A43_Nlffi 
5 384 A43_CHA~ 
6 383 A43_Nlffi 
7 382 _A43_11lffi 
8 379 A43_SCHE~R 
9 377 A43_11lffi 
JO 376 A43_1iALLIMAY 
11 374 A43_CtwrW-l 
12 373 A43_C~ 
13 372 A43_CARR 
14 369 A43JiAl.l€MAY 
15 368 A43_GAU.IMAY 
16 367 A43_SCHEURER 
17 36d A43_SCHEURER 
18 363 A43_SCHEURER 
19 362 A43_GALLIMAY 
20 361 A43_SCHEURER 

1 357 A43_6AlllMAY 
2 356 A43_SCHEURER 
3 355 _A43_Nlffi 
4 352 A43_Hlffi 
5 35J _A43_Hltfl 
6 348 A43_Nlffi 
7 347 _A43_Nlffi 
8 346 A43_SCHEURER 
9 345 A43_SCHEURER 
10 344 A43_1iALLIMAY 
11 342 _A43_Hlffi 
12 341 A43_6ALLIMAY 
13 339 A43_rARR 

14 336 A43_SCHEURER 
15 335 A43_6ALLIIIAY 
16 334 A43_CARR 
17 332 A43_Nlffi 
18 331 A43_SCHEURER 
19 328 _A43_Nlffi 
20 325 A43_6ALLIIIAY 

320 A43_r.ARR 

21-Jan-1986 09:19p Nttting notict 
21-Jan-1986 09:18p N,,ting notict 
21-Jan-1986 02:43p RE: All problm -- ti•• managffltnt ar,a 
21-Jan-1986 11:03 6ovtrn-Controlltd HNs ltm 
21-Jan-1986 10:06 All problt11 -- tirat aanagt11tnt arta 
21-Jan-J98cS 09:01 tools and ustrs 

20-Jan-1986 04:05p RE: lnttrrupt ■tnu 
20·Ja1-1986 10:36 Jattrrupt 11tnu 
17-Jan-1986 06:55p Opti11111 Nttting Tints 
17-Jan-1986 04:45p MT' S a \MX? 
17-Jan-1986 02:SSp DATSA VAX and tht TPS WorkBtnch 
17-Jan-1986 11:07 itttts of inttrtst frcn 6uehnt & aisc 
17-Jan-1986 11:08 chargin' on 
16-Jan-1986 10126p Thursday Hitt Progrtss 
16-Jan-1986 03:JSp H-IFTE? 
16-Ju-1986 14:38 scat progrtss 
16-Jan-1986 09:59 Nteting notict 
16-Jan-1986 09:58 Netting notlct 
15-Jan-1986 04:27p DATSA VAX and tht TPS Work8tnch 
JS-Jan-1986 14:54 Nttting aotict 
15-Jan-1986 14:51 Nttting notice 
14-Jan-1986 10:32p Ev,ning' s Rtsults 
14-Jan-1986 10:23p Nttting notice 
l4-Jan-J986 03:43p RE: Nttting notict 
14-Jan-1986 14:17 Netting notice 
14-Jan-1986 01:52p Httting notict 

13-Jan-1986 22:15 STATUS 
13-Jan-1986 03:26p Rts111ption of Classts 
14-Jan-1986 09:07 cabh loan 
10-Jan-1986 04:l6p RE: Ustr 6ripts 
12-Jan-1986 Ol:15p chargts 
10-Jan-1986 Ol:21p Son of Gripts 
10-Jan-1986 10:58 P~ 
10-Jan-1986 09:56 Electronic .. ssaging aod. ltftov,rs 
10-Jan-1986 09:47 Jnttrvitw with Bill litst 
9-Jan-J986 09:15p Currtnt Activity 
9-Jan-1986 05:05p Offlisttd? 
8-Jan-1986 21:13 aort dont 
8-Jan-1986 05:45p Charlie Nicrtnna convtrsation follow-up 
(C/Vax NAC Vtrsion) 
8-Jan-1986 04:53p Speedy En,rson Pap,r Nail 
8-Jan-1986 14:07 STUFF DIE 
8-Jan-1986 01142p Conctrns with TPSWS ust, 'Unhappy Usu• 
B·Jin-1'986 10:41 Pottntial Ustr 
8-Jan-1~86 10:40 TPSWB ISSUES 
7-Jan-1~86 03:38p ~s 
6-Jan-1986 21:33 List g,n,rators 

6-Jan-1986 02:54p Honday Nttting schtdult changt 
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2 316 A43J11ffi 6-Jan-1986 01:53p Forms llld Voids 
3 315 A43_Hlffi 3-Jan-Jf86 04:21p CDC Express DfflO Invitation 
4 314 A43_6ALLILIAY 3-Jan-1986 15:50 Netting notice 
5 313 A43_6ALLILIAY 3-Jan-Jf86 15:48 Hteting notice 
6 312 A43_GALLILIAY 3-Jan-1986 15:48 Netting notice 
7 311 A43_6ALLILIAY 3-Jan-1986 15:47 Hteting notice 
8 310 _A43_SPENCER 6-Jan-1986 12:33p DECALC 
9 293 A43_CARR 3-Jan-1986 11:53 B Shift concerns 
10 283 A43_6ALLILIAY 30-Dec-1985 02:39p User display listing generator 
11 282 A43_GALLWAY 30-Dec-1985 01:36p ATLAS Cll1PlLER 
12 281 A43_6ALLIMAY 28-Dec-1985 21:39 Atlas Henus 
13 276 A43_CARR 26-Dec-1985 03:589 Tine illlay frm the office - Vacation 
14 273 A43_Ntffi 26-Dec-1985 02:06p Tools in Boxes 
15 270 A43_Hlffi 26-Dec-1985 12:12p Haclntosh Notes of 12/26/85 
16 269 A43_Nlffi 26-Dec-1985 08:26 fi lt space 
17 268 A43_Hlffi 23-Dec-1985 04:52p rt: Stnlary Ninutts -- 12/19/85 Revie~ 

finished! <I hope> 
18 264S A43_Hlffi 23-Dec-1985 03:47p RE: Sutnary Minutes -- 12/19/ 85 Review 
19 260 A43_Hlffi 23-Dec-1985 12:04p Sumaary Hinutes - 12/19/ 85 Revi.w 
20 259 _A43_Nlffi 23-Dec-1985 08:37 Saints N Sinners 

I 258 A43_GALLILIAY 20-Dec-1985 16:31 Glorious nNs 
2 257 A43_SCHEURER 20-Dec-1985 04:30p MPPY HOLIDAYS 
3 256 A43_Hlffi 20-Dec-1985 01:34p Reninders 
4 255 A43_Hlffi 19-Dec-1985 01:45p cmnents and assertions 
5 254 A43_1'.ARR 19-Dec-1985 10:10 TPS Workbench dmo 
6 253 A43_Hlffi 19-Dec-1985 08:42 nail pr1111pt 
7 251 _JlO_S~DS 19-Dec-1985 07:58 tyx 
8 249 A43_Nlffi 18-Dec-1985 Ol:34p Spank Ht with a Ruler 
9 247 A43_Hlffi 18-Dec-1985 01:03p Sitting it out for a SPELL 
10 246 _A43_Hlffi 18-Dec-1985 01 :03p Indiana Naniecaller 
11 245 _A32_6UENTHER 18-Dec-1985 10:16 R1S,CDD,DTR Nanuals 
12 244 A43_CARR 18-Dec-1985 10:00 Jto_shands schedule 
13 243 A43_GALLILIAY 18-Dec-1985 09:18 Questions For Al 
14 242 A43_Hlffi 18-Dec-1985 08:40 Inspector Na11ecalling 
15 241 A43_CARR 18-Dec-1985 00:02 Horning 11eeting 
16 239 _JlO_~DS 18-Dec-1985 09:51 RE: NN TYX release 
17 236 A43_Hlffi 17-Dec-1985 04:28p getting out of it all 
18 235 A43_CMPl'W'f 17-Dec-1985 04:22p great nanes 
19 234 A43_CARR 17-Dec-1985 03:33p Al. H visit tcmarrtM 
20 232 A43_Nlffi 17-Dec-1985 02:19p return to nanecalling place 

1 231 A43_CARR 17-Dec-1985 02:llp lXY 
2 230 A43_CARR 17-Dec-1985 02:07p sec Accounting Systt11 
3 226 A43_Hlffi 17-Dec-1985 09:26 Wlltrt to Go 
4 225 A43_HIW 17-Dec-1?85 09:21 D0<11 and Despair and other recreations 
5 224 A43_CARR 17-Dec-1'985 08:32 Tuesday's 1orning 11eeting Decenber 171 1985 
6 220 A43_Hlffi 16-Dec-l '985 09: 06 jainin' 
7 219 A43_6ALLILIAY 16-Dtc-1'985 09:05 Put List Systen 
8 218 A43_Hlffi 16-Dtc-1'985 08:51 1 in all 
9 216 ~GER 16-Dec-1'985 08:31 Ntw Editor 
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10 214 _JIO_S~DS 16-Dtc-l9B5 07:38 Mps+ 
11 210 A43_CARR 14-Dtc-1985 10:50 S1turd1ys Agfndi Oeuabtr I 4, 1985 
12 209 A43_6ALLIMAY 13-0,c-1985 11:49 RE: Hodific1tion to TPS WorkBtnch tst ia1t, 

of Dtct11btr 6, 1985 
13 208 A43_HH 13-Dtc-1985 10:01 11isl1id aesng, 
14 207 A43_CARR 13-Dec-1985 09:58 Hodifiution to TPS WorkB,nch ,sti,uh of 

Dtcftlbtr 6, 1985 
15 204 A43_NltN 12-D,c-1985 02:30p biogr1phical skttch 
16 203 A43_Nlffi 12-Dtc-1985 09:27 Btach-Blanktt Nntcalling 
17 2112 A43_Nlffi 12-Dtc-1985 09:07 tri1J run 
J8 201 A43_rARR 12-Dtc-19,85 08:50 TYX Shi p11tnt 
19 200 A43_CARR 12-Dec-1985 07:29 Thursdiy Norning Nttt ing 
20 196 A43_CARR 11-Dtc-1985 07:52 Wtdnts. Morn ing' s Nttting Agtnda 

1 195 _A43_HltN ll-Dtc-1985 08:56 Nm,-c1lling llftts tht !Aog Honst,r 
2 194 _A43Jtlffi 11-D,c-1985 08:56 tfftct on th, Conpany 
3 191 _J18_SlrH>S II-Dtc-1985 07:38 RE: CCU chngt 
4 190 _A43_C~f1Wti 10-Dec-1985 11:01 nil1ts again! !!! 
5 189 _A43_C~ 10-Dtc-1985 11:00 11ort nmes ••• 
6 188 _A43_C~ 10-o,c-1985 11:00 LEnat 7 
7 187 _A43_C~ lO-D,c-1985 11:00 LEn111e 6 
8 186 _A43_C~ 10-Dec-1985 11 :00 LEnmt 5 
9 185 _A43_C~ l0-Dtc-1985 11:00 LEnillf 4 
10 184 _A43_C~ 10-Dtc-1985 10:35 LEnae 3 
11 183 _A43_C~~ 10-Dtc-1985 10:35 LEnn, 2 
12 182 _A43_C~ 10-D,c-1985 10:34 LEn.1t 1 
13 181 _A43_~ 10-Dec-1985 10:34 lbnu ... 
14 180 A43_CARR 10-Dec-1 985 08:37 Tuesday Norn ing' s Nut ing Agendi 
15 176 WWIGER 9-Dtc-1985 04:2Jp RE : IJT220 <MIiers 
16 174 WWIGER 9-Dtc-1985 04:JSp RE: IJT220 owners 
17 171 WW.GER 9-Dtc-1985 OJ: J 7p IJT220 owntrs 
18 170 _A43_Nlffl 9-Dec-1985 03:28p noos, 
19 169 -A4 3 -ltl.ffi 9-D,c-1985 03:28p FF8 
20 166 _A43_Nlffi 9-Dec-1985 11:34 phinquu 

l 165 _A43_Hlffi 9-D,c-1985 11:34 N-N 
2 164 _A43_11lffi 9-Dec-1985 11:34 rtturn of •••-c1Jling 
3 163 A43_CARR 9-Dtc-1985 08:40 Nonday Norn i ng Ntt t ing 
4 162 A43_SCHEURER 6-0,c-1985 05:24p ABSENCE 
5 161 A43_CARR 6-D,c-1985 02:41p TPSW8tnch ,st iaatt Oecfilber 6, 1985 
6 160 A43_CARR 6-Dec-1985 09:51 agtndi for friday dfttaber 61 1985 11teting 

at ay duk! 
7 159 A43_SCHEURER 5-Dec-1985 01:55p Dec . 51 1985 p11 •••ting 
8 157 _A43_11lffi 9-Dtc-1985 08:32 l'IIIOl'S 

9 154 _A43_Hlffi 6-Dtc-1985 09:52 unawot 
10 153 _A43_Hlffi 6-0,c-1985 09:52 nillf ull ing 
11 152 _A43_Hlffi 6-Dec-1985 09:52 sbir 
12 151 _A43_Hlffi 6-Dtc-1985 09:52 PH & shtus 
13 150 _A43_Nlffl 6-D,c-1985 09:52 lunchton Mith tht Boys 
14 146 WWIGER 5-Dec-1985 11:00 Systta Jani tor 
15 144 A43_SCH£URER 2-D,c-1985 05:46p Proptr N1 il Strvict 
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r 16 143 A43_SCHEURER 2-Dec-1985 OS:40p DEC. 2, 1985 SESSI~ WITH AL H. 
17 142 A43 _ &Al.lflrlY 2-0tc-1985 16:36 Acuss to workbtncb 
18 141 _A43_t11ffi 4-0tc-1985 09:08 s-brrrrr 
19 140 _A43_Hlffi 4-Dec-1985 09:08 htrt it is in cast you still can' t rtad it! 
20 139 _A43_Hlffi 4-0ec-1985 09:08 Din-din with th, Purdy Ptoplt 

I 138 _A43_Hlffi 4-D,c-1985 09:08 t,rainal illness 
2 137 _A43_Nllfl 4-Dec-1985 09:08 bio 
3 136 _A43_Hlffi 4-0tc-1985 09:08 concert dah 
4 135 _A43_Hlffi 2-Dec-1985 03:58p filt rt1ding 
5 134 A43_CARR 2-0tc-1985 09:03 rtvistd aetting ditt 
6 131 A43_SCHEURER 2-Dec-1985 08:27 Netting notice 
7 130 A43_CARR 1-0tc-1985 ll:09p Novetabtr 27th 1orning attting ag,nd1 
8 128 A43_6AUWAY 28-Nov-1985 21:14 Netting notice 
9 126 _A43_t11ffi 27-Nov-1985 03:lOp Proofing Old English 
10 125 A43_GALLWAY 27-Nov-1985 09:27 Netting notict 
11 124 _A43_C~ 27-Nov-1985 10:56 plliDt 

12 123 _A43_Nlffi 27-Nov-1985 08:48 IIUsinl tVtnt 
13 122 _A43_Nlffi 27-Nou-1985 08:48 S8 
14 120 A43_SCHEURER 27-Nov-1985 08:38 Hnting notice 
IS 119 A43_CARR 27-Nov-1985 08:07 Novenbtr 27th 1orning netting 1g,nd1 
16 116 Novesbtr 27th aorning Mtting 1genda 
17 Jl4 A43_CARR 26-Nov-1985 11 :09 uax conservation 
18 111 A43_SCHEURER 26-Nov-1985 09:31 Ont nor, tine . . •. • 
19 110 A43_CARR 26-Nov-1985 08:40 Turnl1y NovMbtr 26 110rning noting 
20 108 A43_6AI..LWAY 24-Nov-1985 11:07 Hodet1 It hmt 

I 107 A43_CARR 22-Nov-1985 08:32 Frid1y's IOl"ning lftting loc1tion 
2 105 _A43_CHA~ 26-Nov-1985 08:23 WorkBENCH 1cctssibil ity 
3 104 _JIO_SltfflS 26-Nov-1985 08:23 correction 
4 103 _J10_51111iDS 26-Nov-1985 08:23 VAX USIQf. 
5 102 budtrsnplt 
6 99 A43_CARR 22-NClv-1985 08:09 Friday N1ovtt1ber 221 1985 8:57a nttting 

agtndi 
7 98 A43_SCHEURER 21-Nov-1985 02:52p INTERLACE LISTER TEST RESULTS 
8 97 A43_SCHEURER 21-Nov-1985 12:S2p PffffiE T!WiSFERS 
9 96 A43_SCHEURER 21-Nov-1985 12:42p CLASS 
10 94 _AS7 _HARRI S(N 21-Nov-lffi 03:llp Htlp and CBI 
II 93 _A57_HARRIS~ 21-Nou-1~85 03:llp Snotty rt11arks about tht WORKbtnch ••• 
12 92 _AS7_HARRJSffi 21-Nov-1'985 03:llp Addrtssing error ... 
13 91 _A57_HARRJS~ 21-Nov-1985 03:llp Hail ing addrtss 
14 90 _AS7_HARRISffi 21-Nov-1985 03:IJp Alpha BENCH trsting 
15 89 _A43_Nlffi 20-Nov-1985 02:53p DATSA WtYTOGO 
16 88 _A43_Hlffi 20-Nov-1985 02:52p DATSA Boy 
17 87 11arktting pitch 
18 86 _A43_Hlffi 20-Nov-1985 01:14p nalt cajuins 
19 85 A43_CARR 20-Nov-1985 08:54 IHtting loc1t ion change 
20 83 _A43_Hlffi 20-Nov-1985 11:06 nm, calling 

l 80 A43_CARR 19-Nov-1985 03:44p wed. nov 20 1 1985 110rning 11ttting 
2 78 A43_6AUWAY 19-Nov-1985 09:14 DECAI.C 
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3 76 tpsi,b sptcification 
4 7S A43_6ALL0¥1Y 18-Nov-1985 08:43 Atlas progr• dtutlopatnt atnu 
s 74 A43_rARR 18-Nou-1985 08:12 Nonday Noumber 181 1985 meeting notice 
6 73 TPSWB Narktt ing Plan 
7 71 A43_SCHEURER 15-Nou-1985 04:23p RE: tnginttr' s notebook 
8 66 A43 _ SCHEURER 15-Nov-1985 09:51 Nnting notice 
9 64 A43_SCHEIJRER 14-Nou-1985 11:17 Hissed 11etting 
JO 63 A43_CARR 14-Nou-1985 08:02 se11inar 
11 62 _A43_Nltfl 15-Nou-1985 09:39 mail 
12 61 _A43_Nlffi l5-Nou-1985 09:39 HITS usn 7,0 rtquirm,nts 
13 57 A43_CARR 13-Nou-1985 05:l3p ARTIFICIAL INTELLIGENCE SATELLITE SfflPOSJll1 
14 56 A43_6ALL~Y 13-Nov-1985 16:24 Httting notict 
15 so ARTIFICIAL INTELLIGENCE SATELLITE SYHPOSlll1 
16 49 A43 _ SCHEURER 12-Nou-1985 02:35p Nttting notict 
17 48 A43_SCHEURER l2-Nou-1985 02:33p Nttting notice 
18 46 A43_SCHEURER 12-Nov-1985 09:07 Nteting notice 
19 45 A43_SCHEURER 12-Nov-1985 09:03 Netting notice 
20 44 _A43_Nlffi 12-Nou-1985 09:50 s;lightly-off-ti•t 

1 39 Agtnda Noufllbtr 12 
2 35 _A43_Nlffi 7-Nov-1985 03:42p ttrttinal availability 
3 31 _A43_6ALLIUAY 7-Nov-19,85 01 :29p nN disk puk 
4 30 -J10_Si.H)S 7-Nov-19,85 01 :29p 11ovt of dirs 
5 28 A43_SCHEURER 6-Nov-1985 05:19p Stssion ~ith Wash, U. Advisor 
6 25 A43_6ALL0¥1Y 6-Nov-1985 14:17 Dtcalc 
7 24 A43_GALLIUAY 6-Nov-1985 14:04 Things for Al H, to shou/do for us . 
8 23 A43_6ALLIUAY 6-Nou-1985 13:30 Alli nl aenus 
9 22 A43_GALLIUAY 6-Nov-1985 13:15 Cahndar Nanagment 
10 20 A43_6ALL0¥1Y 6-Nou-1985 12:48 RE: mail 11istake 
11 19 _A43_Nlffi 6-Nov-1985 12:48p SW usefulntss 
12 IS A43_6ALL0¥1Y 6-Nov-1985 10:50 To Do VS. Action ltt11 
13 14 Appropriation Rtqutst 
14 11 A43_CARR 6-Nov-1985 08:44 Nteting Agenda 
15 9 Ttchnical Strategy Netting of Wtndnesday 

6,1985 
16 8 _A43_SCHEURER 5-Nov-1985 03:22p LOCATING YOU 
17 7 _A43_Nlffi 5-Nov-1985 02:04p TPSWB Files 
18 3 SCHEURER 5-Nov-1985 11:15 Netting notice 
19 2 SCHEURER 5-Nov-1985 11:13 Httting notice 
20 1 SCHEURER S-Nou-1985 11:06 Netting notice 
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Ma. i 1 Bc:>x Sent 

1 624 JtH Gillc..ay 14-Nar-1986 82:17 thuis 
2 620 Ki■ Harri son 12-Nir-1986 03:56p Netting notice 
3 617 Bob Scheur,r l 0-Nar-l 986 08:30p Agtnda for phone convtrSit ion 
4 615 Ki11 Harrison 10-Nar-1986 07:27p Heeting notice 
s 614 Looty Hunn 7-Nir-1986 02:5Sp Sign-up 
6 613 Bob Scheurer 7-Nar-1986 l2:40p AR parts list 
7 6J9 Ki1 Harrison 7-Nar-1986 09:02 Netting notice 
8 603 _A43_11lffi 3-Nar-1986 11:05 RE: lPSWB functions 
9 598 Jtff 611 loway 28-Ftb-1986 11113 J~ brown bag lunch 
10 597 Jeff Ga 11 way 28-Feb-1986 10:53 Encrypted login 111ssage translation 
JJ 595 Bob Scheur,r 28-Feb-1986 08:34 AR thing •••• 
12 594 8. LEJSE 28-Feb-1986 08:17 Disk usage control ••• 
13 593 Bob Schturer 28-Feb-1986 08:09 Disk usage 
14 591 Kent Chapaan 27-Ftb-1986 04:28p AR Thing •. • 
15 589 Bob Schtur,r 27-ftb-1986 92:56, Pllast JI AR •~ui,-at 1 ist 
16 588 tffi!IGER 27-Ftb-1986 08:37 RE1 Probl•s afttr sec dirtctory change 
17 586 Jeff 6111 CMay 26-ftb-1986 05:48p User nt111s 
18 582 Jeff Ga 11 way 25-Feb-1986 09:54 Nikt Hol11ts A 
19 580 JtH Ga 11 oway 24-Feb-1986 05:15p 615 ~u,stion and anllftr per iod 
20 571 Jtff 6allc..ay 24-Ftb-1986 07:53 TIX dteo 

I 570 A43_CIMWi 24-Ftb-1986 07:49 RE: Netting notice 
2 5'9 _A43_Hlffi 24-Feb-1986 07:44 RE: hunting season 
3 568 A43_SC1£~R 23-Ftb-1"986 10:39 RE: AutolntCon 
4 563 Kent Chapnan 23-Feb-1'986 10:23 TIX de11onstration 9a February 24, 1986 
5 S58 Ktnt Ch1p1un 21-Ftb-1986 11:30 lut Progr• Stt WorkBtnch - TYX status 

rt11iew 
6 557 Kent Chapnan 21-Ftb-1986 10:29 Test Progrn Stt WorkBtnch Background Survey 
7 554 A43_6ALLIMAY 21-Feb-1986 08:12 RE: Netting notice 
8 551 Ti11 Carr 20-Feb-1986 08:S9p th is is a test 
9 550 Jeff Galloway 20-Feb-1986 08:54p Netting not ice 
10 549 Ktnt Chapaan 19-Feb-1986 04:22p ALL-JN-1 software txttndsions 
11 545 Kent Chapnan 18-Feb-1986 09:56 General status of ~TE Nork 
12 544 JtH GallCMay 16-Feb-1986 11:3Sp Nonday Ac t ivities 
13 542 Ki■ Harrison 14-Feb-1986 01:37p sec to change disk accounting systt11 - TP!i18 

iapact 
14 541 A43_SPENCER 14-Ftb-1986 11:45 RE: jot security 
15 537 Sid Sptnctr 12-Feb-1986 08:39p Systm Security 
16 535 Ki1 Harrison ll-feb-!986 89:54p Autot,stcon 86 - Call for Papers 
17 534 Kin Harrison 11-Feb-1986 08:24p Autotestcon 86 - Cal l for Papers 'Advanc ing 

Tut Coonpts• 
18 531 Bob Schturer 10-Feb-1986 ll:5lp February 10, 1986 
19 524 1PM Systta Hanager 7-Feb-1986 02:l3p Hteting notice 
20 521 _A43_6ALLIMAY 7-Feb-1986 11:43 RE : OUTS I DE !ill.ff 

1 520 A38_MYDEN 7-Feb-1986 11:30 RE: ETHE~ET WORK AROlND 
2 Sil TPSWB SYSTEN KffiGER 6-Feb-1986 11:10 Netting notice 
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3 
4 
5 

6 
7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1 
2 
3 
4 

5 
6 

506 TPSWB Syste11 Nanager 
501 A◄3_C~PIW4 

499 A43_Nlffi 

495 Ktnt Chapnan 
493 RIC~RO BI.IRKIWIT 

487 looey Nunn 

486 ktnt Chapaan 
485 Jeff Gallc.ay 
484 Bob Scheurer 
481 A43_Hlffi 
477 Looey Nunn 
476 A43_SCH£URER 
472 A43_SCHEURER 
46S Kin Harrison 
462 TPSWB SYSTEH ~GER 
455 A43_11tffi 
449 TPSWB Test Account 
447 _JlO_SIW-40S 

445 A43_SCHEURER 
442 A43_6ALLIIIAY 
439 Kin Harri son 
438 Bob Scheurer 
434 D. HOPtWfi 
433 Kent Chapman 
432 Ktnt Chap11an 
431 Ki11 Kirrison 

429 A43_AUIN1 
422 Kent Chap11an 
418 Jeff Gallway 
417 A43_Nlffi 
415 Kin Harrison 
403 Kin Harrison 
402 Kin Harrison 
401 A43_SCHEURER 
398 Kin Harrison 
397 Kin Harrison 
396 Kin Harrison 
390 A43_C!Mffi 

388 A43_CHA~ 
381 Jeff GallCMay 
380 A43_SCHEURER 
378 Sid Spencn 

375 A43_C~~ 
371 Kent Chapman 

5-Feb-1986 02:S5p Neeting notice 
5-Feb-1986 101S8 RE: Nteting notice 
5-Feb-1986 10:32 RE1 Training Se11inar Handout - First TPSWB 
User Co.nference 
4-Feb-1986 I0:45p Review Minutes "better late than never" 
4-Feb-1986 J0:10p TPSWB overYiN to be included in TPS 
Ccnpetitivenss Study 
4-Feb-1986 OS:23p Training Seninar Handout - First TPSWB Ustr 
Conhren" 
4-Feb-1'986 03:38p Netting notice 
4-Feb-1986 03:28p Netting notice 
4-Feb-1986 02:55p The grape vine is a jainin •••• 
4-Ftb-1986 12:22p RE: Sorttd1 A-, Son of 
3-Feb-1986 03:0Dp Just a reninder of the netting 
3-Feb-1'86 2:06p Read Receipt fOI' SCC ClHSPIRACY 
3-Feb-1986 12:53p Read Receipt for Mysterious Ustr 
3-Feb-1986 12:49p Network Security Issue 
2-Feb-1986 02:SOp Netting notict 

30-Jan-1986 09:00 RE : nail fora of guehne coop 1/ 30/ 86 
27-Jan-1986 11:22p using TP9i1B 
27-Jan-1986 OJ :08p RE: A43_ALLIN1 

27-Jan-1986 OJ:04p RE: DEC product announcement 
27-Jan-1986 11:07 RE: DEC product announcment 
27-Jan-1986 10:48 Neeting notict 
26-Jan-1986 02:06p DEC product announcenent 
24-Jan-1986 01:S4p Netting notice 
24-Jan-1986 01:39p Oatsa Vax Situat ion 
24-Jan-1986 01:20p Note to G. Brener concerning "the hacker• 

24-Jan-1986 01:12p Ogden Ouote detailing sec charges incurred 
using TPSWB 

24-Jan-1986 10:10 Vax concerns 
22-Jan-1986 tl:D9p Nteting notice 
22-Jan-1986 08:22p l 'n so pisss ••• ••• , 
22-Jan-1986 OS:38p RE: concerts 
22-Jan-1986 03:43p Heeting notice 
21-Jan-1986 09:32p Netting notice 
21-Jan-1986 09:28p Netting notice 
21-Jan-1986 09:26p RE: Heeling notice 
21-Jan-1986 09:20p Neeting notice 
21-Jan-1986 19:IBp Netting notice 
21-Jan-1986 09:J7p Heeting notice 
20-Jin-1986 84:43p RE: lnttrrupt ntnu 

20-Jan-1986 03:32p RE: Interrupt ■enu 
17-Jan-1986 10:46 January 17th Beta Test Rele1se 
17-Jan-1986 10:29 RE: Thursd1y Nit• Progrtss 

17-Jin-1986 10:24 S11111ary of Vax Charges for th, aonths of 
Oct. & NOY. 85 

16-Jan-1986 01:0Sp RE: Kteting notice 
15-Jan-1986 04:27p DATSA VAX and the TPS Work8ench 



7 
8 
9 
JO 
11 
12 
13 
14 
15 
l 6 
17 
18 

19 
20 

J 
2 
3 
4 
5 

6 
7 
8 
9 
JO 
lJ 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1 
2 
3 
4 
s 

6 
7 

8 
9 
JO 
11 

370 B. LEISE 
365 Kia Harrison 
364 A43_SCHEURER 
360 8. LEISE 
359 Kent Chapt1an 
358 A43_SCHEURER 
354 Jeff Galloway 
353 JeH 611 lway 
350 _A43_Nlffi 
349 Looey Nunn 
343 Bob Scheurer 
338 RICH JENKINS 

337 A43_SCHEURER 
333 Sid Spencer 

327 Bob Scheurer 
326 Bob Scheurer 
324 Jeff Gall<May 
323 Jeff Galloway 
322 Kia Harrison 

321 Sid Sp,ncer 
318 Bob Scheurer 
317 Bob Scheurer 
309 Bob Scheurer 
308 Bob Scheurer 
303 Ki■ Harrison 
302 Kia Harrison 
301 Kia Harrison 
300 Kin Harrison 
299 Kin Harrison 
298 Ki• Harrison 
297 Kia Harrison 
296 Kin Harrison 
295 Kia Harrison 
292 Bob Scheurer 

288 Bob Scheurer 
287 Kia Harrison 
286 Jeff Galloway 
274 Bob Scheurer 
272 Kent Chapman 

15-Jan-1986 03:0lp Neeting notice 
14-Jan-1986 I0:03p Nteting notice 
14-Jan-1986 03:57p RE: Meeting notice 
14-Jan-1986 02:42p Keeting notice 
14-Jan-1986 01:07p Meeting notice 
14-Jan-1986 09:13 RE: Res111ption of Classes 
12-Jan-1986 01 :38p return of the t iae •ay frm engineering 
12-Jan-1986 01 :27p ti,u •ay frm engineering 
10-Jan-1986 03:59p RE: PIN 
10-Jan-1986 03:53p UStr &ripes 
9-Jan-1986 05:25p lntervitw of B. Leise 
8-Jan-1986 OS:4Sp Charlie Nacrenna conversation follow-up 
(C/Vax HAC Version} 
B-Jan-1986 05:24p RE: Speedy Eaerson Paper Hail 
8-Jan-1986 01 :42p Concerns i.ith TPSWB use, "Unhappy User" 

7-Jan-1986 Ol:29p Tuesday January 7th Agenda 
7-Jan-1986 11:39 Telephone interrupt 
7-Jan-1986 10:36 lunch cancehtion, dinner planned 
6-Ju-1986 OB:46p schedule i■pact 

6-Jan-1986 D8:44p Jnpact of A and B shift operations on Poject 
Enginur 
6-Jan-1986 08:17p Workbench r,initiali2ation 
6-Jan-1986 02:54p Nonday Heeting schedule change 
6-Jan-1986 02:08p January 6th Agtnda 
6-Jan-1'986 09:43 a43_allinl 
6-Jan-1986 08:31 HN Schedule impact 
3-Jan-1~86 02:08p Heeting notice 
3-Jan-1986 02:07p Keeting notice 
3-Jan-1~86 02:06p Netting notice 
3-Jan-1~86 02:0lp Netting notice 
3-Jan-Jj86 01:46p Heeting notice 
3-Jan-1'986 OJ:45p Heeting notice 
3-Jan-1'986 OJ:44p Heeting notice 
3-Jan-1·986 01 :43p Httt ing not ice 
3-Jan-1986 Ol:41p Netting notice 
3-Jan-1986 11:53 B Shift concerns 

3-Jan-1986 08:31 Jan 3 1986 morning neeting Agenda 
3-Jan-1986 07:39 Netting notice 
2-Jan-1986 04:09p errors during ATLAS Cmpile of natrf 

26-Dec-1985 03:SBp Tiae •ay frm the office - Vacation 
26-Dec-1985 01:14p Good Work Htt10 - For you files and L. Hunn 
reviN 

271 A43_Nlffi 26-Dec-1985 01 :07p RE: Haclntosh Notes of 12/26/85 
267 L. ALHOOIJJAR - CLAIHS/TPA 26-Dec-1985 09:42 ~oco 4666080173 Order 1421101 Phonesitter 

264 A43_Hlffi 
262 A43_Hlffi 
252 
248 

Bob Scheurer 
A43_Hlffi 

p920 419 Final Req 
23-Dec-1985 03:37p RE: S1111ary Hinutes - 12/19/85 R,vie~ 
23-Dec-1985 02:52p RE: Lengthy Hinutes 
19-Dec-1985 10:10 TPS Workbench dl'IIO 
IB-Dec-1985 01:14p RE: Sitting it out for a SPELL 
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8 
9 
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14 
15 
16 
17 
18 

19 
20 

J 
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7 
8 
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JO 
11 
12 
13 
14 

240 Jeff 6all1May 
238 Bob Schturtr 
233 Bob Schturtr 
229 Bob Sch,ur,r 
228 Kia Harrison 
222 Bob Schturtr 
217 ~GER 
215 Jtff GallCMaY 
206 Bob Sch,urtr 

205 Bob Sch,ur,r 

198 Sob Scheurtr 
197 Sob Schturtr 
193 Bob Schturtr 
179 Bob Schtur,r 
175 ~GER 
173 Jeff 6allway 
172 ~GER 
168 _A43_Ntffi -
167 _A43_Ntffi 
158 Bob Scheur,r 
156 B. LEISE 
149 Bob Scheurtr 

147 A43_SCHEURER 
133 Bob Schturtr 
129 Bob Scheur, r 
127 Kill Harrison 

121 A43_CARR 

118 Bob Schturer 
117 Ki11 Harrison 

113 Bob Sc hturer 
112 A43_SCHEUR£R 
109 Bob Schturer 
101 Bob Schturer 
100 A43_CARR 

95 Bob Schturer 

84 _A43_Ntffi 
82 Bob Schturtr 
Bl A43_CARR 

79 Bob Schturtr 
72 Bob Scheurer 
70 Jtff 6all1May 
67 Jtff 61IIIMIY 
65 A43_SCHEURER 

18-Dec-1985 10:00 JIO_shands schedule 
18-Dec-1985 00:02 Horning aeeting 
17-Dec-1985 03:33p Al, H visit tntarrCM 
17-Dtc-1985 02:llp TXY 
l7-D,c-1985 02:07p sec Accounting Syst,11 
16-Dtc-1985 03:0Sp ~ 
16-Dec-1985 08:35 RE: New Editor 
16-0ec-1985 08:17 WPS• 
14-Dec-1985 10:50 Saturdays Agenda Dect11btr 14, 1985 

13-0ec·-1985 09:58 Modification to TPS WorkBench ,stimat, of 
Otct11btr 61 1985 

12-Dec-1985 08:50 TYX Shipment 
12-0tc-1985 07:29 Thursday Horning H,eting 
1I-Dtc-1985 07:52 Wednes. Morning' s Nttting Agenda 
10-Dec-1985 08:37 Tuesday Horning' s Netting Ag,nda 
9-Dec-1985 04:JBp RE: VT220 IMntrs 
9-0ec-1'985 04:lSp l1

11 So P ••• , •• ,,., 
9-Dec-1'985 04:12p RE: VT220 1Mners 
9-Dtc-1'985 01:l2p RE: phinques 
9-D,c-1985 01 :0Bp RE:~ 
9-Dtc-1'985 08:40 Honday Horning N,eting 
6-Dec-1985 02:41p TP!MBench esti11ate Dtceaber 6, 1985 
6-Dec-1985 09:51 agenda for friday dfct11ber 61 1985 11eeting 
at IIY desk! 
5-Dtc-1985 11:14 RE: Prop,r Nail Strvic, 
2-Dec-1'985 09:03 revised muting date 
1-Dec-1985 1l:09p November 27th 110rning 11e,ting ag,nda 

27-Nov-1985 04:37p Netting notice 
27-Nov-1985 8:39a Rud Rtctipt for Novfflbtr 27th 11orning 

aeeting, agenda 
27-Nov-1985 08:07 Novellbtr 27th morning 11,eting agenda 
26-Nov-1985 02:22p Nteting notice 

26-Nov-1985 11:09 vax constrvation 
26-Nov-1985 9:35a Read Receipt for One more ti11e •••• , 
26-NOll-1985 08:40 Tu,sday November 26 aorning 11,,ting 
22-Nov-1985 08:32 Friday' s 110rning 11eeting location 

22-Nov-1985 8:19a Read Rectipt for Friday Naovfllber 22, 1985 
8:57a meeting agenda 

22-Nov-1985 08:09 Friday Naov111ber 22 1 1985 8:57a netting 
agenda 

20-Nov-1985 11:16 RE: n•e calling 
20-Nov-1985 08:S4 meeting location change 

19-Nov-1985 3:44p Read Rtceipt for wed. nov 20, 1985 norning 
■eet i ng 

19~ov-1985 03:44p wed. nov 20 1 1985 ■orn i ng attting 
18-Nov-1.985 08:12 Nonday Novt11btr 181 1985 11etting notice 
l~ov-1985 01 :49p engineer' s notebook 
15-Nov-1985 10:48 canceltd ~C session 
1~ov-f985 9:49a RPad Rtceipt for NissPd aepting 
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15 
16 

17 
18 
19 
20 

1 
2 
3 
4 
5 
6 
7 

8 
9 
10 
11 
12 
13 
14 
15 
16 

60 Jeff Gall<May 
59 A43JARR 

58 A43_6ALLIMAY 
51 Jtff 6all<May 
43 Ki11 Harrison 
42 Kia Harrison 

41 Bob Schturtr 
40 Jeff Galloway 
37 Bob Scheurtr 
36 Bob Scheurer 
34 Jtff Gall«Nar 
29 A43_SCHEURER 
27 A43_GALLIMAY 

26 A43_6ALLIMAY 
18 Jeff 6allmi,ay 
17 Jeff Galloway 
16 A43_6ALLIMAY 
12 Bob Schturtr 
10 Bob Scheurtr 
6 SCHEURER 
5 SCHEURER 
4 SCHEURER 

14-Nou-1985 08:02 st11inar 
13-Nov-1985 5:30p Rtad Receipt for ARTIFICIAL JNTELLl6ENCE 

SATELLITE S'IHPOSJll1 
13-Nov-1995 05:25p Neeting notice 
13-Nov-1985 05:13p ARTJFJCJAL INTELLIGENCE SATELLITE SYHPOSJIJ1 
11-Nov-1985 06:28p Httting notice 
11-Nov-1985 06:22p Httting notice 

11-Nou-1985 06:15p Netting notict 
11-Nov-1985 06:0lp Agenda Hout11ber 12 
9-Nov-1985 03:11p Hteting notice 
8-Nov-1985 03:06p Nteting notice 
7-Nov-1985 03:32p wps 
6-Nov-1985 05:25p RE: Stssion with Wash, U. Aduisor 
6-Nov-1985 4:20p Read Receipt for Things for Al H. to show/do 
for US, 
6-Nou-1985 4:19p Read Rtctipt for All int 11tnus 
6-Nou-1'985 12:34p aail mistake 
6-Nov-1'985 11 :01 L. Hunn 
6-Nov-1985 I0:54a Rtad Receipt for To Do VS. Action Jtm 
6-Nou-1185 08:52 agenda 
6-Nou-1985 08:44 Hetting Agtnda 
5-Nou-1985 02:02p Neeting notice 
5-Nou-1985 02:00p Nteting notict 
5-Nov-1985 01:58p Heeting notice 
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C s 
C 
C S 

713 
8'1 
9U 

E63BOOO 

05 
10 

15 

20 
25 

30 
3~ 
40 

ss 
6 0 
65 
70 
75 
EIO 

C S 
6 39000 

u I, 

12 
18 

24 
30 
36 

42 
40 

5'1 
6U 
66 

"?~ 
B'I 

C S 
640000 

04 

08 
12 

16 
?II 

' FINIS(! S 
ENl) ,._ IF t 

END, l t- S 

REST OF WAVEFORM 

OUTPUT, 

ANl'\L Y Z£.R TESTS 

SYSTEH SlATUS 

\JAVE.FORM ANALYZ.E..R lEST COIHINUED 

' RE11OVE ALL S 
APPLY ,

1
AC SIGNAL USI NG ' Wl178-AC1 - 1 ' , 

FREQ I 0000 Hl 
l EST-EQUIP- ltl~ 50 OHl1, 
VOLTAGE- PP 2, 0 V, 
CNX HI At3-U 

VERIFY~ (VOL TAGE-P INTU 'MEASUREHEHT' l , 
[ SIG~Ab _USJNG : T76t2-VP2-AC', 

J 1 , 2., LL O . 7., V, 
VLIL TAGE.- P 111\X 2. 8 V, 
FREQ 10000 HZ 
TES I-EQUIP-111- 10000000 OHH , 
CNX HI A9-U 

IF, 'PRINTER' THEN t 
OUlPUT, U~ING '/dev/cp ', ( 'PRIH1 - RE.SULTS ' ~ C'638000't ' UL '• 

' LL ' 'Ml:.ASUREl1tlH ' C ' VOL S ' > 
END I F S ' ' 
IF, '~IOGO 1HEN t 

OIJTPUt , < 'FAULT't-UNIT VOLTS ' , C'63BOOO', 'LL', ' UL' , 
'MEASUREMENT' C ' 1 A.:,-A5' ) S 

IF 'PRINTER' THEN S ' 
'OUTPUT, US{NG '/deu/cp ' , ('PR-FA1L-V' 1 C'638000' 1 ' LL ' 

' UL ' ' HEAStn!E:11EHT C' I A3-A5 > t ' 
ENI> IF S ' ' 
lNPt'.n 

6 
GO- NflGO $ 

IF, H GOJ THEN t 
F INI!>tl $ 

ENO_. IF S 
ENO, It S 

S ETUP, AC S IGNAL USlNG ' WT178-AC 1 - 1 ', 
f'REQ 100000 HZ 
TF.ST-EQUJP- It1P

1
5 0 mm, 

VOLTAGE- PP 1 .5 V, 
CNX HI A1 3-U 

VER1FY 1 <VOLTAGE- PINTO ' 11EASUREl1El'IT '>, 
RC SIGN/\L USING 'l7b1 2-VP2-AC' , 
UL 0 , 8!:i V LL O.bS V 
VOLTAGE-P MAX 0 . 73 V, 
FREU 100000 HZ , 
TES T-EQUlP-IHP 100110000 Ollt1, 
CNX HI A9- tS 

lF, 'PP. INTER ' lHl:N t 
OUTPUT, U~lNG '/dev /cp'' <:[t1~T;~~~ijbU~tN~;63t98~~ts:vl.'' 

EtH) IF t ' 
IF, 

1
NOGO THEN $ 

ou rput ( ' FAULlY- UNll VOLTS ' C ' 6390110' ' l.L ' ' UI. ' 
' ' l1EASURE.MENT' C' lA~-AS') l ' ' ' 

IF 'PRINTER ' THEN S ' 
'OUTPUT, Us ftlG '/deu/q1 ' , ( 'PR-FAl L-V ' 1 C'639000' 1 ' l.l 

HID IF S ' UL' , ' HE./\SURE.MENl , C' 1 A3-A5 l S 

INP 6r6 GO-NOGO t 
JF, NGO~ THEN $ 

FINIS H S 
EMO~ IF S 

END, H S 

SETUP AC SIGNAL USlNG ' W'l l 'l8-AC 1 - 1 ' 1
FRl::Q 1000000 HZ ' 
Tf.ST-EQUIP-HIP 50 OHM, 
VOLTAGE-PP I . O V, 
CNX Hl A13-U 

VER IFY , <VOLf/\GE-P INTO ' 11EASIJREl1ENT'>, 
AC SIGNAL USING '17b12-VP 2 -I\C', 
UL 0,60 V LL 0.40 V 
VOLTAGE- P MAX 0.50 V, 
F REg 1000000 HZ 
TfSl - EQUlP-tttP iooooooo OW4, 
Cl~X H l A9- t t 

IF, ' PRHHFR', HIENS 
OUTPUT, USHIG '/de11/cp', ( ' PP.Htr- F! I-SUL."1S' C'MC!0fl ll ' ' LIL' 

, LL, , , 1-11:..-,sur~ l="MtH, , , c • ',' I'll 1 s , > l 
Elm, I F t 
TJ:' hfflf: n 
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MATE ATLAS COMPILER {MAC) 

SUMMARY FOR STATION SELF-TEST• 

(MIN:SEC) 

FILE ATLAS {COMPILE) FLOW ALLOC TOTAL 
NAME TIME TIME TIME TIME 

mat la 24:14 6:21 8:24 38: 59 
matlb 23:12 6:36 9:49 39:37 
mat2b 20:59 6,:43 12:27 40:09 
mat3a 22:24 8:24 13:54 44:42 
mat3b 20:02 7:59 19:49 47:50 
mat3c 10:47 3:59 9:31 24:17 
mat3d 21:30 6:58 10:08 38:36 
mat4a 17 :09 5:40 7 :42 30:31 
mat4b 7:50 3:01 4:03 14:54 
mat4c 3:22 1:41 2:58 8:01 
mat5b 13: 15 6:04 4:45 24:04 
mat5c 34:48 12:12 8:45 55:45 
mat5d 27:33 11 :11 7:19 46:03 
mat5e 18:36 7:48 6:04 32:28 
mat5f 19:51 8:06 6:34 34:31 
mat5g 14:20 7:46 13:59 36:05 
mat5h 12:33 6:41 12:39 31:53 
mat51 12:46 6:54 13 :17 32:57 
mat5j 12:30 6:40 12:38 31 :48 
mat6a 4:55 2:00 1:21 8: 16 
mat6b 12:54 3:55 4:36 21:25 
matdwg 50:33 18:32 35:21 104 :26 
matrf 2:54 1:09 1:26 5:29 

408:57 156:20 227:29 792:46 
(6:48:57) (2: 36:20) ( 3 :4 7 :29) (13:12:46) 

BITA selftwl (switch processing) - 4:59 

Total Required Operation Time - 797:45 
(13:17:45) 

• Processi ng performed on PDS Serial No. 008 
MAC VERSION 3.0.0 - BSDB/BITA 
MAC VERSIO N 3.0.l - AC 
MAC VERSION 3 . 0 . 0 - FLOW 
MAC VERSION 3.0.1 - ALLOC 
IEEE-716- 1982 
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l«>RKBENCH MATE ATLAS COMPILER 

SUl+\ARY FOR STATION SELF~TEST,... 

FILE ATLAS(COMPILE) FLOW ALLOC TOTAL 

NAME TIME 1 TIME 2 TIME 3 TIME 4 

matla 4:27 1 : 10 1: 32 7:09 
matlb 4:20 1 : 10 1:47 7: 17 
mat2b 3:52 1 :05 2: 16 7: 13 
mat3a 4:21 1 : 20 2:32 8:13 
mat3b 3:33 1 : 01 3:36 8:10 
mat3c 2:08 0:33 1 :44 4:25 
mat3d 4 :06 1 :08 1 : 51 7:05 
mat4a 3:31 0:54 1 :24 5:49 
mat4b 1 : 46 0:33 0:44 3:03 
mat4c 0:54 0: 17 0:32 1 :43 
matSb 2: 50 1 :10 0:52 4:52 
matSc 5:51 2:34 1 :35 10:00 
mat5d 5:14 2: 19 1: 20 8:53 
matSe 3:45 1: 35 1 :06 6 :26 
mat5f 3:56 1 :38 1 : 12 6:46 
mat5g 3:03 1 :24 2:33 7:00 
mat5h 2:43 1 : 09 2: 18 6: 10 
mat5i 2:46 1 : 12 2:25 6:23 
mat5j 2:42 1 :09 2: 18 6:09 
mat6a 1: 19 0:30 0:15 2:04 
mat6b 2:43 0:42 0:50 4: 15 
matdw9 7: 12 2: 18 6:26 15:56 
matrf 0 :48 0:18 0:16 1: 22 

77:50 27:09 41:24 146: 23 
{l: 17: 50) (0:27:09) (0:41 : 24) (2:26:23) 
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---

SWITCH DATABASE PROCESSING TIME: 1: 00 <EST.> 

TOTAL REQUIRED OPERATION TIME: 147:23 
(2:27:23) 

•• PROCESSING PERFORMED ON VAX 11/780 
USING PERSONAL ATLAS WORKSTATION CPAWS) VERSION 

PROCESSING DATES: 
ATLAS (COMPILE): 
FLOW 
ALLOC 

THRUSDAY, SEPTEMBER 5, 1985 
FRIDAY, SEPTEMBER 6, 1985 
TO BE COMPLETED AT LATER DATE 

REPORT DATE: SEPTEMBER 6, 1985 

NOTES: 1) ATLAS (COMPI LE) ERROR WITH : MAT3B 
MAT3C 
MAT3D 
MAT4A 
MAT6A 

(SYNTAX VARIATIONS IN TYX COMPILER) 
2) FLOW ERROR WITH: MATDWG 

(SOURCE FILE SIZE PROBLEM) 

2:00 AM 
2:00 AM 

3) ALLOCATE NOT POSSIBLE AT TIME OF REPORT DUE TO NEW 
SWITCH DATABASE REQUIREMENT (TIMES SHOWN ARE INTERPOLATED 

4) TOTAL TIME WILL VARY WITH USER LOAD, AT TIME OF 
PROCESSING, NO OTHER USERS WERE BELIEVED TO BE or~ THE 

VAX, 
OIVi:&ION-------------
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STATJON SELF-TEST SOURCE CODE 

COMPILATION RATE COMPARISON 

FILE NUMBER MATE ATLAS CCJ,IPJLER LINES TPS WORKBENCH COMPILER LINES 
NAME OF LINES TOTAL TIME {MIN:SEC) RATE( TOTAL TIME(MIN:SEC) RATE(~ 

matla 1044 
mat lb 995 
mat2b 950 
mat3a 1089 
mat3b 1047 
mat3c 680 
mat3d 1358 
mat4a 1149 
mat4b 557 
mat4c 367 
111at5b 797 
mat5c 1540 
mat5d 1208 
matSe 901 
mat5f 1117 
mat5g 911 
matSh 692 
mat5i 699 
mat5j 693 
mat6a 415 
mat6b 608 
matdwg 1696 
matrf 352 

20,865 

AVERAGE PERFORMANCE RATIO: 

38:59 
39:37 
40:09 
44:42 
47:50 
24:17 
38:36 
30: 31 
14:54 
8: 01 

24:04 
55:45 
46:03 
32:28 
34: 31 
36:05 
31:53 
32:57 
31:48 
8:16 

21: 25 
104: 26 

5:29 

792:46 

142 .5 

26.32 
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26.8 7:09 146.0 
25.1 7: 17 136.6 
23.7 7: 13 131.6 
24.2 8:13 132. 5 
21 . 9 . 8: 10 128.2 
28.0 4:25 154.0 
35.2 7:05 191. 7 
37.7 5:49 197 .5 
37.4 3:03 182.6 
45.8 l :43 213.8 
33.1 4:52 163.8 
27.6 10:00 154.0 
26.2 8:53 136.0 
32.4 6:46 140.1 
32.4 6:46 165.1 
25.3 7:00 l 130. 1 
21.7 6:10 112.2 
21.2 6:23 , 109.5 
21.8 6:09 I 112. 7 
50.2 2:04 i 200.8 
28.4 4:15 143. l 
16.2 15:56 : 106.4 
64.2 1 :22 · 257 .6 

26.32 146:23 1142.5 

5.41 :1 



SUMMARY OF 
COMPILER PERFORMANCE 

(COMPARISON USING MATE ATLAS COMPILER (MAC> 
AS REFERENCE STANDARD) 

COMPILER 
SEGMENT 

ATLAS (COMPILE) 

FLOW 

ALLOC 

OVER-ALL 
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PROCESSING SPEED RATIO 

5,25:1 

5.76:1 

5.50:1 (INTERPOLATED ) 

5.!11:1 



Over-All 

Compile 

Compiler Segment 

Flow 

Allocate 

0.00 1.00 

Processing Speed Ratio 

2.00 3.00 

Ratio 

Page 85 

4.00 5.00 6 .00 



' 

Performance 
Improvement 
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, an effort to evaluate the impacts of the computer usage here at E11erson the 
,llowino surv•y has been developed to further understand the user community. 
Lease complete and return to: 4534 - Tifflothy Fitzsimmons Carr . Your 
,operation is greatly appreciated. 

Lease Check all appropriate circles. 

,mputer Science Major 
,mputer Science Mino r 
lectrical Engineering Major 
lectrical Engineering ~inor 
ther Major 
~-theJob Co•puter Training 
~cational School Courses 
, Prior Computer Training 

Background: 

Previous Co■puter Usage: 

sed Computer in college or school 
ave Home Hobby Computer 
ave used Emerson Scientific Computer Center 
ava used other Emerson Computer 
ave used Emerson Word processor PC's 
ave used IBM or Apole PC "'s 
ave used other PC's 
ave never used computer 

ass than 6 months 
to 12 ■onths 
to 2 years 
to 5 years 

ore than S years 

rogram development 
oaputation 
ocu11entation 
ata Retrieval/Manipulation 
ersonal Interests 

11 ■ediate 
ithin 3 111onths 
ithin 6 months 
ithin 1 Year 
onoer than 1 Year 
nsure u,hen 

E■ployed at E■erson: 

Intended Applications: 

Applications Ti■e-Fra■e: 
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