Evaluation of Teaching Experience
School of Business, New University of Lisbon,
Winter Semester, 1981

Ronald M. Lee - < _ o -20 April, 1981

Overall

This semester proved for me to be very interesting and very
exhausting - both are to be expected in starting a new school.

On our arrival, the school moved into its dew guarters in the
mansion at # 20 Marques da Fronteira on the week-end before classes
‘started. Thus, many things were in a state of flux, which only
gradually settled down as the semester proceeded.

A special note of credit must however be given to Carlos\Barral
for his skill at“orgaaizing and facilitating  amidst severely
constrained and confused circumstances. :

in the pages to follow, I will comment on the outcome of the
téo courses I taught, statistics and management, followed by some
general comments on the students, the curriculum and development

-

plan for the school.



STATISTICS

In the U. S., statistics is often the 'scare' course - of the
requlred courses in an MBA program. Furthermore, the material one

usually has time to cover in a first course ( probabilify, distributions,

_hypothesis testing), is in itself not especially -applicable to

business problems, but rather serves as a basis for understanding
more advanced topics.-’e.g. econometrics, stochastic programming{
de€idion theory. ‘ | ’ '

My expectations before 4rriving here wak'wfhat.'the Portuguese -
students would, if anything, be even less likely . ta - have had
mathemetical-background than their American counterparts. Further,
given that this program has only one semester of electzves rather
than two, they would be less likely to be tak:.ng more advanced courses
requiring sytat:.st:.cal theory. Also, given that the ‘scale of Portuguese
business is much smaller than in the U.S., and is much more regulatéd
(e.g. fixed prices, import quotas for each firm, etc.), I expected
that the;anould be less of a market for mathemetically trained MBA's.

Thus, in terms of a balance between the two courses I would be
teaching, I considered the management course to be the more imynmaﬁt,
and intended to teach statistics at aitheoretically superficial level,
emphasizing problems and the identification of business "situations
where statistical methods would be applicable. Also, I inténdéd, to
make use of the computer Qs a basic teaching %001 for ,  statistics -
attempting to break the traditional association of formal decision
methods with tedious calculations. ) .

The principal textbook (Parket, Statistics for Business Decision

Making), was therefore chasen because of its non~theoretical, problem—

oriented approach. The secondary text (Afifi and Azen, Statistical

Analysis: A Computer Oriemted Approach), covered similar material,

felating it to the routines contained in the more common computer
statistical packages. . C ‘ ‘

My first assumption, about the students mathematical Haékground
add aptitude, turned out to&entlrely wrong. Most students, coming
from engineering or economics, had ahaggbstantlal mathematlcal background-
more than is typical among U.S. MBA. students. Further, more than half

the class had had statistics before; indeed three were statistics



" instructors at the undergraduate({ level.

This fact changed t:he ‘orientation of the course substantxally. The
"students found no challénge at all in plugging numbers into formulas,
and asked many questions about the theoretical justification .of the
methods. In response to thls, I began covering the material at a much
more theoretlcal level in my Iectures than was dome in the text Prov1ded :

that subsequent MBA classes have a similar type of background, I suggest

using a more substantial statistics text such as Hamburg, Statistical

Analysis for Decision Making or Hay and Winkler, Statistics: Probability,

RO RN

Inference and Decision.

As regards use of the computer as a teichgiégvice, ‘Ath‘ercfifi and-
Azen text did not arrive, and the computef lab was only begu‘n "during .
~ the semester so that programs were not ready unt11 later in the course.
‘ -Students did use the computer to calculate descrxptxve - statlstlcs, |
correlatzon and simple regression, though the computer could be exploited
much more effectively as further software becomes avaxlable. o,
As a final comment, I regret that I was not able to cover more top1cs
in the time available. I only had time to introduce the concepts of
regression and correlation and did not cover at all either non-parametric -
methods or Bayesian analysis. On the other hand, this is an ambitious
.goal for an 11 week course (.. *( considéring"time out for vacations
and field trips) and few other introductory cciirses reach these topics
either. Also, time was spent at the bcginning of the course dicc_ussing_
eIZmentary decision theory (payoff matrices, decision trees)and because
of student 1nterest, hypothesis testlng was treated in much .more depch

t oy

than I or1g1na11y 1ntended. S e ll--‘*;.;: S T



MANAGEMENT | )

. ~ As mentioned in the prev1ous sectlon, ‘management was to me the
more 1mportant and relevant of the two courses I taught, and it was S
"there that I 1nvested the larger part of ny preparatlon energzes. -
. My basic obgectlve, as indicated on the syllabus, was to;
'aurvey the various perspectives and theorlea about management, try
to f:Lnd a synthesis between them where possxble, and further ‘to evaluate ‘
the applzcabllzty of these approaches ‘in the context of the Portuguese buszness
environment reeognlzlng the d1fferences in soclal political and
cultural factors. , ' T I
As regards thls obJectlve, I feel the eourse was qulte successful
though the original course plan was modlfxed_con31derab1y throughout
" the term due to several factors. T ' '
’Hy~original course reading list was quite extensive, consisting

-

of a general management textbook (Hampton, Summer - and ~ Webber ,

Orga anizational Behavior and the Practice of Management, a readings

packet of about 15 articles, and three smaller, secondary texts @

Abrahamsson, Bureaucracy or Participation, Galbraith, Designing Complex

Organizations, and Schoderbek, et. al. Management Systems,

A factor I had not considered was that these student' readxngs
speed in English was much»slower than in the U.S. and that this was
way too much material for them to cover. This problem was however remedied
automatlcally by the fact that the last three secondary texts ~.dul not
arrive. | o ’ o ' ’

‘ Another factor was that the soc1al psychology course given last
zemester had treated many of the behav1oral -aspects of management
covered 1n the text for this course (e g. 1nd1v1dual motlvatxon, power,_
group decision making, etc.) . ) o ’ " _

- . This allowed me to emphas1ze some of the more systems and-
decision sciences orzented perspectlves of management . and make
comparisons between the behav1ora113t and management science perspeet:.ves.

" One other factor was that as the computer lab was installed,

I somehow needed to give the students instruction in how to use it -
-i.e. taking time either from the statistics course or the management
»cturse. At that time in statistics we were in the midst of studying

probability distributions, and a break to discuss computers would have



meant a loss of continhity; On the other hand, in management, we were
finishing a discussion of information systems . { .including office
automation and decision support systems), and the treatment of
conputeta here seemed ‘more logical. Fartunately, most .students already
had some progtammlng experzence and thzs went fa1r1y g,quickly L.
roughly, 2 1/2 classes were used to 1ntroduce elemen:ary programmxng

1n BASIC, 1 c}ass.for text gdxt;ng and 1/2 class for using library

- Lo e N onT oo +

prograns._;‘ww;; B AL u),f

_On the other hand thxs amounts to 4 classes = 2 weeks lost to

* the management course. The use of the camputer Iaboratory should,’f

1 suggest, be tanght at the begxnnzng of the year as a separate short

-
course. R
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. management or government administration.

STUDENTS

.

.

- :. The students in thzs MBA group are undoubtedly very bright and

.

3

::fea:ily able to comprehend theoretical mater1a1.  ﬂf“n£g‘:.f¢{j'7? W

P lmnt is rather surpr:.s:mg, however, 1s the1r apparent motivation.
Thzt busxness school, as I understand it, is a very hxgh investment
Afor Portugal -~ carrylng with it a hzgh level of expectatioms, e.g.
raising the level of management expertise 1n the country, aiding the

7ant1c1pated entry into the Common Market, etc. The students themselves

. are thus probably among the most advantaged in the country. . ;’

o~

-'Yet, I have the 1mpre331on {(wvhich may be wrong) that few of them

i npeallze,theerrole in these grand expectations. Many, 1ndeed,'gseem

) - e e f - o . - - : - i
merely to be contlnnlngn3>theke‘un1vers1ty studies here as opposed
to some other alternative, with no definite goals “of. - entering

"I suspect this is a result of the selection procedure which

serms based mainly on GMAT scores. I suggest that some other criteria

_ be-included as well, such as work experience and/or a written essay -

about career goals such as is used on the admissions form at Harvard.

e ¢ -



» s : . . R

CURRICULUM AND DEVELOPMENT PLAN Cq-

) The current desxgn of the MBA program 1s two semestera of . requ1red :
courses followed by one of electlves. This 1s one semester less than

P . .

the usual standard in the U.S. and elswhere..

A

Another lxmxtxng factor is that many of the students are oontinuing
in thexr Jobs while they are }n the program. Thus, whxle they are an .
‘»1ntellxgent group, they are often 111-prepared for class and tend to
study on a crash' basxs for exams and requxred pro;ects (even more 1.
than in the U S..). Further, because of student schedulrng problems,
group work is more 11m1ted.,; ' . SR , ‘ + ,
-~‘«. Thus, with these factors consxdered the educatxonal exposnre of
these MBA's is less than 752 of a comparable . S. program. ' S
The limitation to three semesters and allowing students to continue
~in their jobs were established in consxderatron of the students economic
'constraxnts here in Portugal. Given that the program is-oriented to

Portuguese students for work in Portugal, Portugal is at liberty to

- -

. establish its own standards. , e ‘
However, Carlos Barral has recently begun to conslder a broader R
‘goal of creating a 'Lisbon School of Business .whxch would accept
forexgn students whlch would ~afterward return to their home countr1es.
For_ this goal an accredxdatlon would probably be needed (e.g. by the
) Amerlcan Asso}latlon of Collegxate Schools of Bus1ness), ‘and I .doubt
2 whether the three term program would be recognlzed for an MBA. ( For

a0 comparlson, consxder that the MBA program in Madrld sponsored by

. 4 PR

~~'Havard goes for 21 months ).;';_f';-y;”ff.ﬁw,ﬁ} .'<1u~’* S
.This suggests that an MBA program best sulted for Portugal (e.g.

3 terms) vs ‘an 1nternat10na1 busxness school may be conflicting goals

R

e - . . . S PR L=

to a certaln extent. '1"72*.“' lfl AN ~w~%;_; ozn~ei~,:je_lr"_

_ Another problem‘I foresee is the lack of . contlnulty of the
school faculty. At present, the only permanent profe531ona1 level
person in the school 1s Carlos Barral. Essentially, the rest of the
school faculty changes every four months. Ihls presents a serious

problem for the development of the schools 4curr1cu1um and 'academ1c

pollcy and reputatlon.p' _ \
“This problem wonld eventually be remedxed by the development of
Portuguese faculty through foreign recruitment .and sending Portuguese

students abroad for training. .
However, 1 would like to poznt out that the school at present

lacks a continuing" academ1c emph3818.'<”



Carlos Barral is an excellent organizer, entrepeneur and
administrator. Without doubt, the school could never have been
assembled and organized in such a short time without his skill

. - and. knowledge, especxally cons1der1ng the complex bureaucratlc_iw,_ff

Ch and polltlcal factors that are involved. 7“5Tf-A--,Af "“y;:vt’
- He is however 1nexper1enced in academic matters - e.g. in
";currzculum deslgn, faculty relations, library development,prmmmxng

" research, etc. In the current circumstances, these qualities are
less 1mportant than the ones he has, though they are important.
_In‘addltlon, he is heavily overloaded ‘from a work standpoint.f
My suggestion,’if possible; is to creaté7a secondary pos1t10n—
‘e g. 11ke an 'assbciate‘dean' filled by someone with an academlc

background, whose responsibility would focus om “'the 1nternal operatlons

TR 2
C e - )

of the school and its academic continuity. - ’
" Carlos Barrals' responsibilities would“c&niinue to be more
externally oriented - i.e. relations with the buszness communlty, with

the unlversxty administration and with the coordinators at Wharton.

wtet



MEMO

date: 7 April 1981
to: Prof. Carlos Barral
“from: Prof. Ronald M. Lee

‘‘'re: Micro computer equipment.

" The -attached report describes my analysis and recommendations for
...the micro-computer and related equipment purchase decision in detail.
This report is organized around the three classes of applications we
" .discussed, namely:
a.) student use

‘b.) secretarial word processing

c.) administrative applications,

However, whlle the report implicity considers -the budgetary constraints
‘we Have discussed, I thought it best not to :specify in the recommendations.

In summary, the relationship between these purchase recommendatlons
and the avallable ‘funding sources is as follows:- : ‘

A. '6faﬁt: Banco de Fomento Nacional = 1 200c. Covers package
purchase from Sorubal

- 3 x Apple II micro computers

- 1 x Qume letter quality printer.

—B. Residual funding to cover

- 1 Heathkit WH-88
micro computer 330c¢c.
- 2 x Heathkit WH-14
matrix printers—each 68.5c. 137c¢.
- 1 x Heathkit WH-19
terminal 77.6¢c.
subtotal (from Abreu) 544.6

- 1 x Ohio Scientific C2-0EM

micro-computer 262c¢.

Total’ 806.6

1l
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Identification of Vendors.

Vendors were identified through advertisement of 'micro computer'

systems in the Lisbon yellow pages and in the 'Informatica'
supplement of 'O Jormnal'. Also, two companies (A.P. Agostinho,
and SYSCOM) who had not begun to advertise in these media were
identified by personal contacts.

In total, the local vendors interviewed were as follows:

1) Abreu Junior & Ca., Lda.
address: Rua Rodrigues Sampaio, 112-A (L2)
" Tel. 556464

__.representing: Heathkit
contacts: Sr. Vasco Chrystglia

Eng. Antonio Sarmento

2) Antonio Pacheco Agostinho, Lda.
address: Rua Rodrigues Sampaio, 15; 29
Tel. 578093 '
representing: Ohio Scientific, PERTEC

contact: Eng. Miguel Villas

3) CIL - Centro de Informatica, Lda.
address: Av. Almirante Reis, 260, 39 Esgq.
Tel. 880644/802944 '

representing: LOMAC (Logical Machine Corp.), CADO Systems.

contacts: Eng. Jose Garrido

Eng. Francisco Branco

4) CMC (Portugal)
address: Rua Sanches Coelho, 2 (L&)
Tel. 777072
representing: CMC

" contact: (7)

5) COMPTA
address: Av. Fontes Pereira de Melo, 14, 119
Tel. 41111/5
representing: CODEX (Motorola)
also sell computer time on large UNIVAC,

]

NCR machines. -
o
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pres—.

6)

7)

8)

9)

10)

contact: Sr. Arlindo de Carvalho

Dr. Joao Caligo Grosso

DATINFOR -~ Informatica, Servigos e Estudos, Lda.
address: R. Mouzi;nho da Silveira, 7 R/C

Tel. 530933/4, 561792

representing: WANG

contact: Sr. Jose Maria Reis (Socio gerente).

DITRAM - Componentes e. Electronica,Lda.
address: Av. Miguel Bombarda, 133, 19D
Tel. 545313 '

representing: TRS (Tandy Corp.)

contacts: Sr. Jose Campos
Eng. Rodrigues de Oliveira

N

RIMA - Racionalizagao e Mecanizagao Administrativa,Lda.

- address: Av. Dr. Mario Moutinho, Lt. 1733, 49 (L3)
- Tel. 610871, 610899, 611297

representing: NIXDORF Computer
contact: Eng. Nuno Rebelo

-

SORUBAL, S.A.R.L.
address: R. Gen. Pimenta de Castro, 15, 89
Tel. 896555

representing: APPLE Computer

contact: Eng. R.N. Baleiras

SYSCOM - Sistema e Equipémento, Lda.
address: R. Carlos Mardal, 65, 29
Tel. (?)

representing: DEC, Datapoint, OKI

contact: Sr. Manuel Relis



11)

First Elimination’ .

Several vendors were eliminated from further consideration (for
our purposes) due to certain factors that were unacceptable given

our problem situation. Those eliminated and the rationale are as

follows:

1) CIL - a. LOMAC - these machines are basically mini-sized, with
| prices starting at 1_250(:. for a single terminal
machine. They are oriented towards data processing
and use a vendor developed language (' LOGICAL').
The machines are thus not only out of our price
range, but also do not support general purpose
lang.luages (e.g. BASIC, FORTRAN, etc.), a necessary

requirement for an educational institution.
F

v ¢
Ed [

b. CADO - The CADO C.A.T. (Computér Aided Tutor) is a

micro-processor unit combined with dual 8"
(double side, double denslty) diskettes. It is
oriented towards text proce351ng and small scale
data processing and seems to offer an 1mpre§sive
range of software. Programming is in BASIC
(CP/M is not supported). Price is high, 800c.
per unit, which includes CRT, CPU and disk drives.
The eliminating factor here, however, is that’
CIL will not have these ready to market until
Fall, 1981.
2) CMC - The CMC machines were eliminated for similar reasons as

LOMAC. The smallest machine is 64K, 4 disk drives and

2 terminals,. .selling for 1500c. Further, only a narrow

range of programming languages is supported.
TAL - a vendor language similar to RPG, and COBOL.

Text processing and scientific calculations would be

difficult.

I
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bureau, selling time on their UNIVAC and NCR machines.
(Dial in phone access, however, won't be available
until next year.) They are currently in the negotiating
stage for representing Motorola's CODEX line, and won't
begin marketing for several months. Thus, while the
CODEX is a candidaté (a 32K unit, plus CRT and 2 512K
diskettes costs 600c), the company is éliminated for

our present purposes.

4) DATINFOR - The company markets two models of WANG - the MVP

and the smaller LVP. While numerous MVP's have
been sold and installed here in Portugal, DATINFOR

is just starting import negotiations for the LVP's,

_”which will take another several months before they

- are ready.

Both models are oriented towards multi-terminals
sharing a single micro processor, diskette drives
and a hard disk. A three user MVP system would—cost:
about 2505 c. thlé-a 6 user system is about 4539 c.

The smaller hVP system (not ava1lab1e) would cost
686 c. for a 64K single user system with diskettes
and hard disk; additional terminals can‘befadded.zig
(ﬁptb 3 more), |for a cost of 168 c. each. These must
be WANG terminals. The language is BASIC, and text
processing is supported, though CP/M is not. ;

These prices do not include the 157 I.T. tax. The

company is eliminated based on the uncertainty of

- delivery and high price.

5) RIMA .- (NIXDORF) - These are basically mini computer systems

oriented towards data proqessing. The systems
supporé vendor languages plus COBOL but not
BASIC or CP/M, etc. Text processing also
not supported. Up to 16 users for the smaller
system, prices start at 3000 c. Eliminated
due to cost and inappropriateness for our

applications.



' 6) SYSCOM - This company is just getting sta;ted in a sort of
branch office role to a larger company called
'Micromatic', located in Braga. Judging from the
literature, Micromatic seems to represent numerous
companies notably”, DEC, OKI, SAT - but the 1local
subsidjar§ seems as yet unorganized. They do not

have demonstration machines, and their sales people
are as yet unfamiliar with the lines of products
carried by the pérent, let alone prices and current
stocke. The sort of system that Micromatic seems able
to offer would again be of large-micro/small-mini
scale with a time shared CPU; memory of 64K --128K,
shared hard disk, ete., though the information I've
received so far is rather. vague and confused. I think
the distance to Braga is too great to deal with directly
and the 1oca1 company, SYSCOM, has not yet given me ‘
cohfidence. This alternative, is therefore eliﬁinated,

at least for the time being.

VA

-
————

PE—-



II1I. Comparison of Remaining Candidates

After this elimination four vendors remain:

Abreu Junior - Heathkit

‘Agostinho - Ohio Scientific, PERTEC
Ditram - TRS -

Sorubal - Apple.

Each of these companies and their product lines has various
off-setting advantages and disadvantages. For this reason, and
because certain system components are inter—changeable between

manufacturers, it is more useful to maké cross—-company comparisons

by product category.

Overall comparison of companies:

The size and expertise of the staff, and the overall 'personality'

and the financial stability are important factors in choosing

a vendor.

{8

ti ¢

B ‘
Vendor # # company finc'l-——"personality’

- emp's - eng's age stability ~  ~ |
. . : *k o
Abreu 5 - 1/2 21 | OK 0K
N | , |

Agost. 6 4 _ 1 good good
Ditram 7-8 " 1 2 OK 1) 4
Sorubal 3-4 . 1 37 OK good

A '

* - For Agostinho, selling computer equipment is only one department

of a larger enterprise of about 40 employers.

x% . The consulting engineer for Abreu, Eng. Antonio Sarmento,
is also Associate at the Dept. of Informatica.
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“!Small size' Micro Systems

The micro-systems sold seem to divide into two major categories-'small'
and 'medium'. The small systems range from 16K - 48K memory and use
cassette recorders or 5" diskettes for storage. CRT screens are upper
case "only. The principal céntenders here are the Apple 11 ~(Sor‘ubal),; >
the TRS-I, Model 2 (Ditram) and the Challenger 4P (A‘gbstinho). and the
Heathkit WH-88 with 5" disk drives. ‘

Memory| Disk |Screen | Level of Support | Serve Cost/unit
sof tware | CPM as terminal

| “ Ix | U0C W [ °

: ~ - 20.760
Apple II‘ 48K 5" | only very good yes _yes 320
TRS-1 . .
‘ : 2x uc

Ld 0

Mod .2 .48K gn only good yes . yes 355.00

e o

Zx uc . : A . *
Challenger 4P|;48K 5n only (B ASIC otly) nd . no 230.000
) S fm—
B:a_g:hkit : 2x ué/ very good yes yes 330.000
R -4 8K , o ‘ _ - .
WH-88 - 5" LC T e | )

(** includes VISICALC)

(* assume monitor at 30c.)



' _Medium size micro systems - Systems in this category differ mainly

from the
size (80
sided,

'small' micros in that they have CRT screens of standard
dual

and single or double density. All 4 firms offer a machine in

X 24°) and 8" disk drives. Disks may be single or

this category, but Apples (Hodel III) is not yet avallable and is
‘thus not compared The others are as follows.

2x disks 8" :
: expand
memory sides dens. |, CP/M hard disk. Price
TRS - 11 , . .
(Ditram) 64K 7 ? 7 ? 455c.
Beathkit‘
.'.*
WH-88 48K 2 2 yes yes "592c.
(Abreu) B (569c/10mb)
7
ﬂdﬁ M
Obio Scientific '%
‘ , &%
C3-0EM 48K .- |=—— 1% - 1 yes . yes 455c.
(Agostinho) (776c/29mb)
—_ : 1
Ohio Scientifié :, ; O "
_ . - . ) . ‘.':?.' - ‘ . o - h i Ak "
C2-0EH 48k | 1% “ 17 No | . No 342
~ (Agostinho) : o S s a
* - unit price at 4 units = 547.500 e

*% — includes 80c. est. cost of terminal.



'

Comparisons of terminals

Separate terminals were sold by both Abreu (Heathkit), and Agostinho

(Hazetline). There are
price. For comparidon, the:popula; iear~$iegler (sold by Syscom)

included.

both 'smart' terminals, differing mainly

o

i | o2

- e e chars x ~__current
smart? lines price stock
Lear-51eg1erk o 80x24 66 . 000 7
(Syscom) - uc/LcC - °
~¢;53¢fﬁhk¥t H-19 - es 80x24 77’625 more than
 (Abreu) v uc/Lc ) 4
i
A
&l.
Hazetline ‘ ‘ B
Tt ) 80x24 ' '
Zz=2(Agestinho) .. | . Y5, uc/Lc 130.000 1
— R
t
A\
™



Comparison of matrix printers

< c/line speed stock 1 price
Malibu - 132 90 ? 1 267.170
(Sorubal)

- Silentype 80 557 2 68.770
(Sorubal) ..
EPSON ' ot

PSON 80 557 -0- ¢ 70.000
(Agostinho) : ©
- . ! . . K !
WH_.lt.'f' cx 80 5517 several ' 68.425
(Abreu) ., : : S )
t [
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Comparison of letter quality terminals

price

(Sbr;bél)

" PERTEC .

(Agost.)

"~ 7 DIABLO-

(Abreu)

print
type
"DAISY
non-
standard
A
#
DAIS%
'

Falal

AT~

’330.770

250.000 -

Do a o

e ot . g o 5 S
— = e —— . ———

- s 4



Iv.

Recommendation.

The principal factors affecting the hardware selection are:

L4

"»a.‘{the features ‘of the equ1pment as regards our: application

areas of:
= gstudent education
-~ word processing

- administrative applications.

-~ b. cost of equipment
¢. currently available stocks.

d. the reliability of the vendor .

e e - ——————

In consideration of these factors, my recommendatlons are the_w_“u__

following:

i

-

A. Micro- tomputer machlnes.
'l

B — .

1. For student use: Three (3).App1e IIZ- (EurOplus), eag&zﬁgagg

32Tc. These mach1nes are preferred for their durabil
avaélablllty of software,.ease of use and learnablllt

- and reasonable cost.

- ——————————

ity,
y .

2. For word prdcéésing~applicatiqns: One (1) Heathkit WH-88,

at 330c¢. This'ﬁachine ha? the advahtége of upper and
lower c;sé‘chéracters on the CRT screen (which Apple
not have). It as well supports CP/M. There are theref
a wide range of text editors available for this macﬁ
This machine is somewhat more complicated than the Ap
(making it less desirable for classroom use), however

is much more flexible. In addition to word processing

does

ore

ine."

ple
it

, it

supports a variety of programming languages (BASIC, Assembler,

' FORTRAN and COBOL are available immediately; PASCAL,

C and

others available later), making it suitable for other

administrative applications and for use by students i

advanced Information Systems Courses.
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B. Printers.

For administrative applications - One (1) Ohio Scientific
C2-0EM, at 340c (machine = 262c, separate terminal, Heath
WH-19, = 78c.). This machine provides a larger size diskette

(8"), desirable for data oriented applications, plus a

file management software package which will facilitate the

fegsy'deveIOpméht of administrativeﬂapplications.'Iﬁ adihﬁon,

this model is at the small side of the Ohio Scientific
product line, allowing for later expansion as applications

grow.

Two types of printers are needed.

1. A high (letter) quality printer for student and secretarial

SRV Pl

e
il

Note;

‘I also recommend two (2) matrix printers, for printing

- three recommend types of micro- computers) w111 need to

word processing and for finished copy administrative reports.
DAISY wheel ﬁrinters are preferred for their flexibility
of var1ous prlnt fonts for various languages. Hy preferred

choice here is the DIABLO (258c), however Abreu c:!.n:remt:’fl,jr"""""il

has none in stock and the next shlpment may take 'a month

or two'. Thus the second choxce is the QUME (331c )

C— e *..” R R e . .. . . =
. . . . - A ——

which need not be of high quality. For this, the Heathkit
WH*I& (each 68c.) are preferred, - in that they use standard

-paper (the sxlentype requlres heat sensitive), and  there

are currently a number in stock.

each of the three classes of applications (hence each of the’

—-—&"x—g
access each of these two types of printers. As both types

of prlnters use a serial RS~232 interface, the connections

are more less standard, involving at most adjustments in

machine protocol.





