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Colleagues, included in this newsletter
is more exciting news from the ERAU
Col lege  of  Engineer ing  in  Daytona
Beach.  The Mechanical Engineering
d e g r e e  i s  t h e  n e w e s t  a d d i t i o n  t o
t h e  o f f e r i n g s  i n  t h e  C o l l e g e  a n d  a
descr ip t ion  of  the  degree  and  foca l
a r ea s  a r e  i nc luded  f rom the  Cha i r.
Courses in Mechanical  Engineering
h a v e  a l r e a d y  b e e n  o f f e r e d  i n  t h e
p a s t  y e a r  a s  t e c h n i c a l  e l e c t i v e s  t o
Aerospace Engineering students and
h a v e  p r o v e n  a  p o p u l a r  o p t i o n  f o r
broadening the breadth of engineering
topics available to students.  In addition,
faculty  have helped  intrduce Mechanical
Engineering to students through projects
l ike the SAE Mini Baja and the Miss
Ta  F i re  j e t  d rags te r.

Mechanica l  Engineer ing  Degree  Program is  coming to
the  Daytona  Beach  Col l ege  o f  Engineer ing

The academic committee of the Board
of Trustees has approved a mechanical
engineering degree program, which
will become available on the Daytona
B e a c h  c a m p u s  i n  F a l l   2 0 0 5 .  T h e
proposed program has cleared many
h u r d l e s  t o w a r d  i t s  f i n a l  a p p r o v a l ,
w h i c h  w i l l  o c c u r  w h e n  t h e  e n t i r e
Board  o f  Trus t ees  mee t  i n  Apr i l .

 Mechanical engineering, a discipline
a s  o l d  a s  e n g i n e e r i n g  i t s e l f ,  i s  a n
exc i t i ng  and  f a sc ina t i ng  s tudy,  i n
s p i t e  o f   h a v i n g  b e e n  a r o u n d    f o r
thousands of years. Mechanical systems
span the  spec t rum f rom the  la rges t
behemoths to systems so small  (nano-
scale),  that their components involve
a  handfu l  o f  molecu les .

 ERAU and the College of Engineering
pride themselves on providing quality
e d u c a t i o n   t o  u n d e r g r a d u a t e  a n d
graduate students.   A short summary
o f  t h e  C o l l e g e  a c t i v i t y  f o c u s e s  o n
defining quali ty teaching that  leads
to  def in ing  measures  fo r  assess ing
q u a l i t y  i n  t h e  c l a s s r o o m .   E n j o y
the newsletter and feel free to forward
i t  to  o thers  who  may  be  in te res ted .

D r.  R a y  M a n k b a d i

A  number of additions to the College
of  Engineering wil l  take place   and
have already taken  place in preparation
for   the arrival of  Mechanical Engineering.
Faculty have  worked to define focal
a r e a s  i n  a d d i t i o n  t o  t h e  r e q u i r e d
c o u r s e s  n e e d e d  f o r  a c c r e d i t a t i o n .
The focus areas in  the  ERAU Mechanical
Engineer ing  degree  wi l l  inc lude :

D r.  A l  He l f r i ck

A number  of  s tudent  projects ,  such
as the Mini  Baja team car  and other
performance vehic le  projects ,  wi l l
have  advisors  who are  Mechanica l
Engineering  faculty. Already faculty
have  brought  top ics ,  p ro jec ts ,  and
speakers to the university to introduce
ME to  the  Daytona  Beach  campus .

The  f i r s t  yea r  o f  t he  cu r r i cu lum i s
common  with all engineering degrees,
with students exposed to introductory
E n g i n e e r i n g  t o p i c s  o r  p a r t  o f  t h e
common Introduction to Engineering
s u c c e s s  c o u r s e .  T h e  s e c o n d  y e a r
o f  t h e  M E  d e g r e e  i s  i d e n t i c a l  t o
aerospace engineer ing curr iculum,
prov id ing  a  sound  base  in  the  core
engineering courses. The commonality
allows  flexibility for students choosing
d e g r e e s  w i t h o u t  l o s s  o f  a c a d e m i c
c red i t s .

The Mechanical Engineering program
is housed in the Engineering Sciences
d e p a r t m e n t ,  a n d  a n y  i n f o r m a t i o n
relative to the program can be obtained
by contacting the department chair.

By Dr.  Al  Hel fr ick

electives  for other engineering degrees
on  campus .

•High  Per formance  Vehic les
• R o b o t i c s

E M B RY- R I D D L E  A E R O N A U T I C A L  U N I V E R S I T Y
D AY T O N A   B E A C H ,  F L O R I D A
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Courses in Mechanical Engineering
are planned for  the Fall 2005 semester,
including degree courses and technical
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The  Mechanical  Engineering program
at ERAU uses projects  that  provide
applied design experience. Collaboration
and multiple disciplines work through
faculty and students to form a unique
l ea rn ing  expe r i ence  fo r  s t uden t s .
Modif ica t ions  for  the  Je t  Drags ter
is  an undergraduate student project
to fulfill objective in  vehicle dynamics,
aerodynamics, structure, and stability.

oversee  implementation of the findings.
After modifications are implemented,
further analysis will assess the before-
and-after performance.  Embry-Riddle’s
continued research involvement with
r a c e  c a r s  a n d  J e t  D r a g s t e r s  w i l l
b e  a  f o c a l  a r e a  o f   E R A U ’s  n e w
degree  in Mechanical Engineering.
By Dr.  H.K. Nakhla

“ M i s s  Ta  F i r e ”  o n  E R A U  c a m p u s

A  1 2 - f o o t - d i a m e t e r  p a r a c h u t e  i s
u s e d  f o r  s t o p p i n g ,  p u l l i n g  s e v e n
n e g a t i v e  g ’s  w h e n  t h e  p a r a c h u t e
i s  dep loyed .

High  Per formance  Veh ic l e s  -  New Ground  For ERAU Students
Je t  Drags ter  “Miss  Ta  F ire”

Wi t h  t h e  a f t e r b u r n e r  t h e  e n g i n e
produces   6 ,500  pounds  o f  th rus t .
Burning  Jet-A fuel with a consumption
of 30 gallons per quarter-mile pass,
the  weight  of  the  car  wi th  fuel  and
dr iver  i s  1 ,800  pounds .

T h e  d r a g s t e r ,  d e s i g n e d  a n d  b u i l t
by  owner  Chr i s  Larsen ,  i s  capab le
of  t rave l ing  f rom zero  to  60  mph

in one second, pulling five positive
g ’s  a n d  r e a c h i n g  2 7 0  m p h  a t  t h e
quarter mile.  In less than six seconds
the  qua r t e r -mi l e  r un  i s  ove r  w i th
the  d rags t e r  ou t - acce le ra t ing  the
space  shut t le .    A Pra t t  & Whi tney
J-60 jet engine once used on a Navy
T-2 Buckeye Fighter Trainer powers
the  “Mis s  Ta  F i r e . ”

A  team  of 12  undergraduate Aerospace
Engineer ing  s tudents  modeled  the

car in CATIA, an advanced drafting
and  3D modeling software. Computational
Fluid Dynamics  (CFD)

a n a l y s i s  o n  t h e
current configuration
is being completed
u s i n g   S t a r - C D
t o        e n h a n c e
performance will
be  formulated and
the  owner  wi l l

SAE Min i -Baja  Compet i t ion
 H e  h a s  8  y e a r s  e x p e r i e n c e  w i t h

the SAE Baja competition and leads
a team of 10 students representing
s e n i o r,   j u n i o r ,  s o p h o m o r e ,  a n d
f re shmen  s tuden t s .   Th i s  w i l l  be
t h e  c l u b ' s  f i r s t  y e a r  d e s i g n i n g ,
b u i l d i n g ,  a n d  c o m p e t i n g   i n   t h e
Mini-Baja competit ion.  The team
i s  e x h i l a r a t e d  b y  t h e  c h a n c e  t o
gain  real-world engineering experience
and develop their  teamwork, leadership,
a n d  b u s i n e s s  s k i l l s .

Dar r i s .Whi te@erau .edu

c h a p t e r  l e d  b y  D r.  D a r r i s  W h i t e
who came to  ERAU in Fal l  of  2004
with a Ph.D. in   Aerospace Engineering
f rom Univers i ty  of  Colorado .

The College of Engineering supports
and encourages student involvement

in   p ro fe s s iona l
o rgan iza t ions
and  eng inee r ing
ac t iv i t i e s .

D r.  D .  W h i t e

The  h igh l igh t
g r o u p  f o r  t h i s
news l e t t e r  i s  t he
S A E  s t u d e n t



Research  Groups  a t  the  Co l l ege  o f  Eng ineer ing
             “ Dependable  Sof tware  Sys tems”

Selec ted  Publ icat ions  in  2004
Tadayon, N., “ Software Engineering
based on the Team Software Process
With   Real  World Project,”  Proceedings
of Consortium in Small Colleges (CCSC
2004),  April  2004.
Ta d a y o n ,  N . ,  “ A d a p t i v e  D y n a m i c
C O C O M O  I I  i n  C o s t  E s t i m a t i o n , ”
Proceedings of  Internat ional  Mult i -
Conference in Computer Science and
Computer  Engineer ing ,  June  2004.

formal  methodologies  into software
s y s t e m s  d e s i g n  a n d  a n a l y s i s .  H i s
current work centers on the application
o f  t h e  S A E  A r c h i t e c t u r e  A n a l y s i s
and Design Language (AADL) standard.
Model -based  sof tware  eng ineer ing
techniques  ensure  predictable performance
and  re l iab i l i ty  and  enable  e f f ic ien t
ver i f ica t ion  of  sof tware-dependent
s y s t e m s .

Selec ted  Publ icat ions  in  2004
•Hong Liu,  David P.  Gluch,  “Query
Generation Guidelines for Statecharts
wi th in  Objec t -Or ien ted  Des igns ,”
Proceedings  of   IASTED International
Conference on Advances in Computer
Science and Technology, November
22-24, 2004.
• F e i l e r,  P. ;  G l u c h ,  D . ;  H u d a k ,  J . ;
L e w i s ,  B . ,  “ E m b e d d e d    S y s t e m s
Arch i t ec tu re  Ana lys i s  Us ing  SAE
A A D L , ”  P i t t s b u rg ,  PA :  S o f t w a r e
Engineering Institute, Carnegie Mellon
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•“Qual i ty  Metr ics ,”  Invi ted  ta lk  a t
VERITAS Corporation, Testers Conference,
Heathrow,  Flor ida ,  October  26-29,
2004
•“Disciplined Software Quality Practices,”
Invited talk at Center for Computing
Resea rch  Workshop ,  Mexico  Ci ty,
Mexico,  September 1-3,  2004.

E N G I N E E R I N G   N E W S

System Safe ty  Conference ,  System
Safe ty  Soc ie ty,  Augus t  2004
•Kornecki, A., Erwin, J., “Characteristics
of Safety Critical Software,”  Proceedings
o f  t h e  2 2 n d  I n t e r n a t i o n a l  S y s t e m
Safe ty  Confe rence ,  Sys tem Safe ty
Soc ie ty,  Augus t  2004
•Kornecki, A., Hall, K., “Approaches
to Assure Safety in Fly-by-wire Systems:
A i r b u s  v s .  B o e i n g , ”  P r o c e e d i n g s
of the Eighth  IASTED  International
Conference on Software Engineering
and  Applications (SEA 2004), ISBN:
0-88986-427-6, MIT, Cambridge, MA,
November 2004

Dr. Gluch - His  research
is focused on model-
based   software      engineering
(MBSE)  of  complex
systems with a  focus
on  high  dependability
performance-critical
systems. MBSE      integrates

Dr. Tadayon   -  His
r e s e a r c h  f o c u s e d
on Neural  Network,
Sof tware   Cos t
E s t i m a t i o n ,    a n d
Sof tware  P roces s
Improvement within
the    Dependab l e

Software  Systems  research group.

Universi ty,  Technical  Note:  CMU/
SeI-2004-TN-005, June 2004.

Dependable Software Systems is one
o f   t h e  R e s e a r c h    G r o u p s  i n  t h e
Department  of Computer and Software
Engineering.  Software Quality, Rea-
Time Software Tools ,  Model   Based
Development and  Verifications, and
Sof tware  Archi tec ture  are  the  main
areas  of  the  group’s  specia l iza t ion.

environments   using a  model-based
d e v e l o p m e n t  p a r a d i g m  a n d  t o o l s
wi th  an  au tomat ic  code  genera t ion
f e a t u r e .  T h e  r e s e a r c h  h a s  h e l p e d
indus t ry  to  improve  safe ty  process
in the development of software-intensive
medica l  sys tems .
S ince  2002  Dr.  Korneck i  ha s  been
engaged in  FAA-sponsored research
on real-time safety-critical software
deve lopmen t   t oo l s   eva lua t i on .
He  i s  co l labora t ing  wi th  European
partners on research related to active
safety in embedded airborne systems
and  de l i ve r i ng  i ndus t r i a l  t r a i n ing
on real-time software for FAA  Aircraft
Certification Services. The research
is exploring  the discrete and continuous
simulations  for assessment  of real-
t ime  da tabus  a rch i t ec tu res .

will result in better quality software,
within t ime and budget  al locat ions.
Areas of  expert ise include software
p r o c e s s   i m p r o v e m e n t ,   s o f t w a r e
measurements, software testing, and
so f tware  qua l i t y  p rac t i ce s .

Selec ted  Publ icat ions  in  2004

•Kornecki ,  A. ,  Gluch,  D. ,  Seker,  R.
Kameli,  N.,  “Technology Transition
a n d   S a f e t y   C r i t i c a l   R e s e a r c h , ”
Proceedings of the  22nd International

Dr.  Kornecki  -  Since
1 9 9 9  h e  h a s  e n g a g e d
in  research sponsored
by  the medical  industry
o n     m e t h o d o l o g i e s
supporting     the   development
of dependable software
for    sa fe ty -c r i t i ca l

Selec ted  Publ icat ions  in  2004
•Kornecki,  A.,  Zalewski,  J . ,  (2004),
“Criteria for Software Tools Evaluation
in the Development of Safety-Critical
Rea l -T ime  Sys tems ,”  Proceed ings
of  28th PSAM7-ESREL’04 Conference,
Berl in,  Germany,  June 2004

Dr. Towhidnejad  -
His research is focused
on software quality
assurance and testing
research. His  research
helps  industry and
academia   to incorporate
ac t i v i t i e s  t ha t
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Qual i ty  o f  Teach ing
W h a t  i s  “ q u a l i t y  t e a c h i n g ” ?  C a n
anyone  r ea l ly  de f ine  i t  o r  come  up
with a means to measure it? Certainly
m a n y  h a v e  t r i e d .  I t  i s  m o r e  t h a n
simply a particular method of presenting
t h e  m a t e r i a l  ( a l t h o u g h  t h a t  i s  a n
i m p o r t a n t  p a r t ) .  P e r h a p s  i t  i s  l i k e
t ry ing  to  measure  what  cons t i tu tes
a “good artist” since each individual
instructor  brings something special
to  the  c l a s s room env i ronmen t  tha t
may be difficult to define or measure.
T h e  A e r o s p a c e  E n g i n e e r i n g  ( A E )
Department Chair, Dr. Habib Eslami,
being concerned about maintaining
qual i ty  teaching in  a l l  engineer ing
c o u r s e s ,  f o r m e d  t h e  A E  Te a c h i n g
E f f e c t i v e n e s s  C o m m i t t e e  t o  l o o k
into the matter. The committee consisted
o f  D r.  H a b i b  E s l a m i ,  D r.  H o w a r d
Curtis ,  Professor Charles Eastlake,
Dr.Tej  Gupta, Dr. Eric Hill, Dr. Lakshmanan
Narayanaswami, and Dr. Frank Radosta
(chair) .  The commit tee  agreed that
the items listed below are necessary
qua l i t i e s  fo r  a  good  t eache r.

Qualit ies  of  a  Good Teacher
Dedication
♦   I s  commi t t ed  to  t each ing .
♦  I s  h a r d - w o r k i n g  a n d  i s  w i l l i n g
to  go  the  ex t ra  mi le .
♦  Continually seeks ways to improve
a n d  i n n o v a t e .
Knowledge
♦  H a s  a   t h o r o u g h  k n o w l e d g e  a n d
understanding of the subject matter.

♦  K e e p s  c u r r e n t  i n  t h e  f i e l d  ( b y
reading appropriate literature, attending
conferences/ short courses/ workshops,
do ing  r e sea rch ,  e t c . ) .

Enthusiasm
♦  I s  e n t h u s i a s t i c  a n d  p a s s i o n a t e
fo r  the  sub jec t  ma t t e r.
♦ Is  an inspirat ional  role  model  for
s t u d e n t s .
Course Del ivery
♦  Presents  complex  subjec t  mat te r
at a level the students can understand.
♦ Covers all the material in the catalog
description and the course-monitor-
app roved  sy l l abus  fo r  t he  cou r se .
♦ Brings practical examples into the
classroom using photos ,  drawings,

Classroom Behavior
♦ Is well-prepared for class and presents
the material in an organized manner.
♦  Acts  p ro fess iona l ly  and  behaves
appropr i a t e ly  in  c l a s s .
♦ Begins and ends the class on t ime.

Relationship with Students

♦  Encourages students to ask questions
and  i s  r ecep t ive  t o  t he i r  op in ions .

♦  I s  a v a i l a b l e  d u r i n g  o f f i c e  h o u r s
a n d  w e l c o m e s  s t u d e n t s  w h e n  t h e y
come.
♦  I s  e m i n e n t l y  a p p r o a c h a b l e  a n d
ab l e  t o  empa th i ze  w i th  s t uden t s .
♦ Treats  al l  s tudents fair ly and with
r e s p e c t ,  k i n d n e s s ,  a n d  c o u r t e s y.
A l l  f a c u l t y  t e a c h i n g  e n g i n e e r i n g
courses will  be encouraged to str ive
to implement  the i tems l is ted above
in their  courses.  After  receiving the
findings of the  AE  Teaching Effectiveness
Commit tee ,  the  dean of  the  Col lege
of  Engineering, Dr. Reda Mankbadi,
has  subsequent ly  formed a  col lege-
wide committee called the COE Quality
Commit tee  to  look a t  qual i ty  in  the
en t i re  co l lege .

models, etc., and endeavors to relate
the material  to everyday real-world
s i t u a t i o n s .
♦  W h e r e  a p p r o p r i a t e ,  t e a c h e s  t h e
u s e  o f  m o d e r n  t e c h n o l o g y  ( e . g . ,
sof tware ,  hardware ,  e tc . )  tha t  wi l l By Dr.  Frank  Radosta

♦ Attempts to make up missed classes
(by  schedu l ing  an  exam,  hav ing  an
a p p r o p r i a t e  v i d e o  s h o w n ,  f i n d i n g
a  s u b s t i t u t e ,  e t c . ) .

♦  G r a d e s  f a i r l y  a n d  a v o i d s  g r a d e
inf la t ion.

be beneficial for the student in industry.
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Sneak  Prev iew Day  a t  the  Daytona  Beach  Campus
S n e a k  P r e v i e w  D a y,  f o r m e r l y  t h e
Spring Accepted Student Open House,
i s  s c h e d u l e d  f o r  S a t u r d a y,   A p r i l
2 .   The  event  wi l l  s ta r t  a t  8 :30  a .m.
wi th  ac t iv i t ies  p lanned throughout
the  day.   P rospec t ive  s tuden t s  and
families are invited to attend to learn
m o r e  a b o u t  E R A U ,  t h e  C o l l e g e  o f
E n g i n e e r i n g  d e g r e e s ,  a n d  l i f e  o n
campus, to meet faculty and students,
a n d  t o  t o u r  t h e  c a m p u s .

The College of Engineering is having
informational sessions on every degree,
in which faculty and current students
wil l  give demonstrat ions of  the l i fe
of an engineering student.  For those
students  s t i l l  exploring the degrees
the  Col lege  of  Engineer ing  of fe rs ,
t he  f i r s t -yea r  eng inee r ing  f acu l ty
w i l l  p r e s e n t  s a m p l e  p r o j e c t s  t h a t
show how all degrees are introduced
t o  s t u d e n t s  i n  t h e i r  f i r s t  s e m e s t e r

For  more information on the Sneak
Preview Day or  admiss ions ,  emai l
t h e  a d m i s s i o n s  d e p a r t m e n t  a t
dbadmi t@erau . edu  o r  phone  800 -
862-2416.

on campus.  Faculty, graduate students,
a n d  l a b  a s s i s t a n t s  w i l l  b e  p r e s e n t
to give lab tours and demonstrations
a n d  t o  a n s w e r  q u e s t i o n s .
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Assoc ia t e  Dean :  Dr.  Chr i s
Crant
Chr i s topher.Grant@erau .edu

This charter ceremony was the catalyst
for Embry-Riddle to become a “Link”
of the Order of the Engineer. ERAU
i s   n o w  o n e  o f  o v e r  2 0 0   L i n k s
scattered across the United States.
Many thanks go out to Sheri Heshemi,
Shane Coulter, Richard Endrzejewski,
and Christa Barnhart for  their help
w i t h  t h e  c e r e m o n i a l  r i n g  a n d  t o
t h e   A m e r i c a n  S o c i e t y  o f   C i v i l
E n g i n e e r s   S t u d e n t  C h a p t e r  f o r
hosting the ceremony.  In the future,
Embry-Riddle will host one ceremony
each semester,   which wil l  be open
to all engineers  within  two semesters
o f  g r a d u a t i o n ,  e n r o l l e d  i n ,   o r  a
g r a d u a t e  o f  a n  A B E T- a c c r e d i t e d
degree program, as well as to faculty
a n d  l o c a l  e n g i n e e r s  w h o  h o l d  a
license as a Professional Engineer.
T h e  n e x t  c e r e m o n y  w i l l  b e  h e l d
Friday evening in May 2005 before
s p r i n g  g r a d u a t i o n .

F o r   m o r e   i n f o r m a t i o n  a b o u t  t h e
upcoming ceremony, or if you would
l ike to be involved,  contact  Maura
Ridde l  a t  r iddeced@erau .edu .

p u b l i c  a n d   t h e  p r o f e s s i o n .  T h e
engineer ’s r ing in the United States
is  made of  s ta inless  s teel  and worn
o n  t h e  f i f t h  f i n g e r  o f  t h e  w o r k i n g
hand. It is a symbol and visual reminder
of  the engineer’s  Obligation  (www.order-
of - the-engineer.o rg) .

Col lege  of  Engineer ing

Dr.  Ray  Mankbadi ,  Dean
600 S.  Clyde  Morr is  Blvd.
Daytona  Beach ,  FL
32114-3900
E-mail :  Engineer@erau.edu
Web:  www.db .e rau .edu
Phone: (386) 226-6258

Aerospace Engineering

Chair:  Dr.  Habib Eslami
E-mail :  Habib.Eslami@erau.edu
Phone: (386) 226-7007

Electr ical  Engineering

Chair :  Dr.  Albert  Helfr ick
E-mail :  Albert .Helfr ick@erau.edu
Phone: (386) 226-6667

Civi l  Engineering

Assoc ia te  Cha i r :  Dr.  Mark  Fugle r
E-mail :  Mark.Fugler@erau.edu
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  Order o f  the  Eng ineer,
Charter  Ring  Ceremony

The Charter Ring Ceremony for the
Order  of the Engineer  was conducted
in  the  Mi l l e r  Ins t ruc t iona l  Cen te r
Auditorium at Embry-Riddle on Saturday
evening ,  Feb .  12 .  Embry-Riddle’s
f i r s t  r ing  ce remony,  hos ted  by  the
American Society of Civil Engineers,
was  conducted by Order  members :
Mark D. Van Hala, P.E., FES, ASCE;
Eyad S. Batarseh, E.I.; Nicole Berge,
E . I . ;  and  Ka r i shma  R .  Desa i ,  E . I .
Thirty-three engineers were inducted
in to  the  Orde r  when  they  took  the
r i n g  a n d  s w o r e  a   f o r m a l  p u b l i c
o a t h  t o  u p h o l d  t h e  s t a n d a r d s  a n d
dignity of  the engineering  profession.
Each inductee now wears a stainless
s t e e l  r i n g  o n  t h e  f i f t h  f i n g e r  o f
the  work ing  hand  as  a  symbol  and
reminder of the Order ’s Obligation.

The Order of the Engineer was formed
in the 1960s by Ohio engineers who
wanted to  recognize the basic principle
that the primary  purpose of engineering
i s  s e r v i c e  t o  t h e  p u b l i c  a s  w e l l  a s
to  promote  a  fee l ing  of  fe l lowship
between al l  engineers.  The Order ’s
O b l i g a t i o n  i s  a  f o r m a l  s t a t e m e n t ,
similar to that of the National  Society
o f   P r o f e s s i o n a l  E n g i n e e r s  C r e e d
a n d  t h e  H i p p o c r a t i c  O a t h  t h a t  a l l
medica l  p rofess iona l s  t ake ,  o f  the
eng ineer ’s   r e spons ib i l i t i e s  to  the


