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Airport 95: 
Automated Baggage System? 

A. John Swartz 
1915-B Alex  A v e n u e  

A u s t i n ,  TX78728 
a l e x a n d e r . s w a r t z ~ p o l a r i s . d h s . s t a t e . t x . u s  

Writers are seeking the parallel between the current state of 
software engineering and the history of the larger engineer- 
ing profession. Today, software engineering is at the point 
where the turbojet  airliner industry was in 1954. Our show- 
case projects are not succeeding! As a profession, our course 
of action is to emulate the engineers from de Havilland: ana- 
lyze the results and report objectively. 

A b s t r a c t  

The Denver International Airport automated baggage system 
was a major news story spanning the years 1994-95. Recon- 
struction of the events of the project management of this sys- 
tem serves as an example of project summary reporting, which 
is stipulated in every project management methodology, but 
which is seldom or never done. The author provides sufficient 
detail to enable simulation of the design approach alterna- 
tives. If other projects are reported in the same format, it 
will be possible to compare projects on a design phase and/or  
event-by-event basis. The author recommends establishment 
and maintenance of a knowledge base of specific causes for 
failed software development projects. 

Background 

On 28 February, 1995 the opening of the Denver International 
Airport represented the first new major airport since Dal- 
las/Fort  Worth in 1975. The DIA automated baggage system 
was a major news story of 1994/1995. In the Open Channel 
column of the February, 1995 issue of the IEEE Computer 
magazine, I advocated further investigation into the problems 
associated with this project. 

The DIA project is of interest because of its use of contem- 
porary design concepts and its reasonably bounded scope. ( 
See the sidebar.) It is a large-scale, real-time distributed sys- 
tem, not a batch environment sited on a monolithic main- 
frame. It is an example of program-as-component (see figure 
1). It is a component of a megaproject- the characteristics of a 
megaproject are: capital cost exceeds $1 billion, stretch avail- 
able resources to the limit, having a high profile within the 
sponsoring agency, and success is crucial to their sponsors [i]. 
It is characteristic of the systems that  will be developed in the 
next few years. Lessons learned from this project can be im- 
mediately folded into future developments-especially airport 
baggage systems presently in the industry backlog. 

Every project management methodology directs us to create 
a written summary of the lessons learned from the project 
itself. Due to non-allocation of resources ("there is no project 
charge code for this") or to an organizational non-disclosure 
mentality, this is seldom or never done. If a project is docu- 
mented, it is in the form of a generic case study presented as 
a glowing report of success. Any mistakes made in the course 
of the project are glossed over or simply not reported. 

We only learn lessons when mistakes are made, documented, 
reported and analyzed. The details of failed project are ex- 
tremely difficult/impossible to obtain. It is no participant's 
interest to part  with this information. 

The  role of  p r o g r a m - a s - c o m p o n e n t  arises in  large  h e t e r o g e n e o u s  sys-  
t ems .  Such  s y s t e m s  inc lude  p r o g r a m s  in  mul t ip le  l a n g u a g e s  for sig- 
nif icantly complex  ha rdware  sys t ems ;  t hey  m a y  have  m e c h a n i c a l  con- 
s t ra in ts ,  p r o d u c e  noisy  da ta ,  or impose  rea l - t ime co n s t r a in t s  on  oper-  
at ion.  To cap tu r e  t he  n a t u r e  of  th is  shif t  of  a t t en t i o n ,  we can  cons ider  
the same  a t t r i b u t e s  as before: 

• Characterist ic Problems: T h e  m a j o r  focus  of  des ign  is shi f t ing 
f rom a lgor i thms  a n d  in ter faces  to t he  i n t eg ra t i o n  of the s y s t e m  
as a whole. 

• D o m i n a n t  Data Iasuem: We need  integrated databases that in- 
c inde no t  only symbol ic  a n d  numer i c  in fo rmat ion ,  b u t  also in- 
fo rma t ion  about the phys ica l  s t a t u s  of the system that m a y  in 
fact be a physical ly  d i s t r i bu t ed  - in  which  c o m m u n i c a t i o n  is a 
very significant  issue.  

• D o m i n a n t  Control I88ue8: Software m u s t  now provide  control  
over complex  s y s t e m s  t h a t  m a y  inc lude  data subject to phys ica l  
or mechan ica l  cons t r a in t s  as well as t he  u s u a l  pure ly  symbol ic  
data. 

• 5peeificatlon Iasues: Software specif icat ions  m u s t  add res s  in ter-  
faces wi th  non-sof tware  e lements  of the s y s t e m  as wen as wi th  
other software elements .  

• Chal"aete1" of 5tate  Space: T h e  state space of  a large  he te ro-  
geneous  s y s t e m  m a y  be  very  large.  I n  addition, the s t r u c t u r e  
m a y  be  dynamica l ly  reconf igured,  a n d  it  m a y  con ta in  phys ica l  
e lements  as well as symbol ic  e lements .  

• Managemen t  Foeum: T h e  he t e rogeneous  c h a r a c t e r  of  t hese  sys-  
t ems  increases  d e m a n d s  on  m a n a g e m e n t  to coord ina te  design,  
deve lopment ,  cons t ruc t ion ,  a n d  in t eg ra t i on  schedules  which  
have  very  different charac ter i s t ics .  ! 

• Toob and Method*: T h e s e  s y s t e m s  require  rea l - t lme  cont ro l  a n d  
in ter faces  for lay users ;  t h e y  m u s t  be  capable  of  r u n n ~ g  complex  
control prob lems  wi th  very  litt le h u m a n  in te rven t ion .  

Figure 1. Attributes of Program-as-Component [21 

The purpose of this study is not to highlight flaws in the DIA 
automated baggage system or the Denver Airport Authority. 
Any and all failures represent failures of the larger software 
engineering community. If this were not so, then in the sum- 
mer of 1994, when DIA appealed in the press for anybody who 
knew how to make the system operational, somebody would 
have stepped forward with the solution to the problem and 
reaped the rewards. This investigation concerns the practice 
of project management itself. 

Think of this report as sort of an autopsy: it is not pretty, 
but if we do it right now, we will not have to repeat it in the 
future. 

The software engineering body of practice will gain from 
the reporting of information concerning one or more failed 
projects. The present study is intended as a prototype for 
future investigations. If future studies use a similar format, 
the measures will be comparable. 

History of  the Automated  Baggage Sys tem [51 



ACM SIGSOFT Software Engineering Notes vol 21 no 2 March 1996 Page 80 

When DIA's  baggage handling system was planned in 1990, 
the consultants recommended carts pulled by tugs for the long 
hauls and belt conveyors for the shorter distances. At that  
time, United Airlines was opposed to the new airport and 
had not agreed to occupy the big Concourse B designed for 
them. In early 1991, United agreed to sign but stated a re- 
quirement for a baggage handling system that  would enable 
aircraft turnaround in 35 minutes despite the fact that  the 
gates are more than a mile from the terminal. 

Neither tug-and-cart nor belt conveyors could meet the time 
requirement. 

United recommended BAE Automated Systems on the basis 
of a demonstration of a prototype system. 

Since the Denver city charter mandates a bidding process, 
system requirements wcrc defined and the specifications sent 
out for bids. 

Formal Proposals [5] 

A bid was prepared by a consortium of Harnishfeger Engi- 
neers, Inc., Syscon Corporation, UTDC, CCC-Pentek and 
ElectroCom Automation. The Harnischfeger-led consortium 
received a request for proposal in :July, 1991. The company 
spent $150,000 to prepare a proposal and submitted it in mid- 
September. The bid had the following characteristics: 

• Throughput that met the throughput requirements of 
the city's request for proposal. 

• A destination coded vehicle (DCV) system with an in- 
stallation record more current than BAE's San Fran- 
cisco job of 16 years earlier. 

• Experience in integration of large-scale material han- 
dling systems Conveyor expertise in baggage handling 
systems. 

• (Most critically) enough depth in empty cart manage- 
ment software to run DIA's baggage handling system, 
and them some. 

This bid came from a consortium of Harnischfeger Engineers, 
Inc., Syscon Corporation, UTDC, CCC-Pentek and Electro- 
Corn Automation. The Harnischfeger proposal is a careful 
mix of manual handling, high-speed transport and reliable 
sortation. 

As a systems integrator, Harnishfeger Engineers had com- 
pleted more that 300 material handling projects, several of 
equal or greater complexity than the DIA baggage handling 
system. 

Syscon, a player in big-league software projects in government 
and industry, was to provide computer hardware/software, 
configuration management and training. 

UTDC was to provide the multi-bag DCVs for the system. 
UTDC completed such a system for Changi International Air- 
port (Singapore) in the early '90's. (BAE's last car system 
was San Francisco in 1978.) 

ElectroCom Automation, a major supplier of sortation sys- 
tems for parcels and baggage for government, postal service 

and industry, would provide sorters that  would read the bar 
code labels on the bags and distribute them to gates. 

CCC-Pentek, veteran supplier of airport  material  handling 
equipment and was the conveyor a rm of Docutel when the 
early car systems were installed, would provide the input and 
take-away conveyors needed in the system. 

The system was to function as follows: at  check-in, outbound 
bags receive bar code tags and are conveyed to the baggage 
loading area, where they are manually loaded onto DCVs, up 
to 10 bags per vehicle. The empty  cart management  software 
directs the vehicle to the concourse of the airline doing the 
check-in. The DCV takes bags dumped off at  United to the 
United concourse. 

On 4 November, 1991, the airport  baggage handling system 
evaluation committee rejected the bid. "your proposal did not 
fully respond to the operational requirements of the request 
for proposal (RFP) in that  the set forth criteria for a full inte- 
grated, au tomated  baggage handling system were not clearly 
demonstrated to the satisfaction of the evaluation team." [5] 

BAE Design Approach [3] 
The design is an au tomated  system based on single-bag des- 
tination coded vehicles (DCV's).  BAE's  name for its system 
is Telecar. The vehicles are referred to as cars or carts. In 
proposal language they are called destination coded vehicles 
(DCVs). 

• Bags are conveyed from check-in 
• Scanners read the bar code labels as the bags are being 

conveyed. 
• Da ta  from the bar code scanner are processed to a radio 

frequency identification t ransponder  mounted on a car 
that  is barrelling into the loading area. 

• The car is loaded on the fly and is directed to its destina- 
tion gate by the radio frequency identification transpon- 
der. 

DIA's  baggage handling system is centered on t rack-mounted 
cars propelled by linear induction motors.  The cars slow 
down, but do not stop, as a conveyor ejects bags onto their 
carrying platform. During baggage transfer, a scanner reads 
the bar coded label on the bags and t ransmits  the da ta  
through a programmable  logic controller to a radio frequency 
identification tag on a passing car. Now the car knows the 
destination of the bag it is carrying, as does the computer  
software that  routes the car to its destination. 

Design Issues [3] 

Cars propelled by linear induction motors. 
In the Denver system a fin on the bo t tom of the car passes 
through a slot in the motor  mounted under the track. The 
electromagnetic field of each motor  drives the car forward 
to the next motor.  Fast, s traight-ahead travel is no problem. 
Problems develop when stops, slowdowns and diverts are built 
into a high-speed system that  has plenty of curves, inclines 
and declines. The use of vertical friction wheels and perma-  
nent magnets  to fine-tune a linear induction motor  system is 
more an art  than a science in a system the size of DIA. 
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Bar code scanning and radio frequency identification. 
Handing off information from bar code scanners to a radio 
frequency identification system has been a proven technique 
in industrial material handling systems. It has never been 
tried in a high-speed baggage handling system that employs 
conveyor-to-car transfers on the fly. 

Empty cart management software. 
The DIA car-on-track system, is a high-risk automation ap- 
proach in which the whole system must respond in real time to 
an incredible number of questions and commands generated 
by the empty cart management software. 

Recommendat ions  by Consultants.  [5] 

The airport baggage handling system evaluation committee 
was aided in its decisions by consultants from Breier Neidle 
Patrone Associates. In 1990, a BNP study stated that  the 
advantages of a multi-bag DCV system include: 

• Minimum processing times, providing essentially equal 
service to all concourses 

• High throughput capacity 
• High reliability 
• Oversize baggage-skis, golf clubs-capability 
• Minimal development risk 
• Availability from two proven suppliers: BAE and 

UTDC. 

In 1990, Breier Neidle Patrone Associates further stated: 
"With regards to the single-bag DCV, considering the pro- 
totype state, we strongly feel it is not capable of being imple- 
mented within the project schedule." [5] 

Contract A w a r d  

In early 1991, before the decision to make baggage handling 
an airport-wide system, United signed a contract with BAE to 
design a Telecar system for its concourse. In December, 1991 
the city gave BAE 820 million contract to install Telecar track. 
In June, 1992, BAE was awarded a $193 million sole-source 
contract, versus the $160 million bid by the Harnischfeger 
consortium [5]. 

Project  M a n a g e m e n t  P a r a d i g m  

Since the first event in the project was a prototype demon- 
stration, the project management form is Rapid Prototyping 
or Rapid Application Development (RAD). Since the demon- 
stration clinched the contract award, the tacit agreement was 
that  "we essentially have the required system and we only 
need to tinker with the software." 

System Hardware Components  

The automated baggage handling system comprises two main 
components: 

1. high-speed, bag-carrying telecarts mounted on tracks 
2. connecting conveyor belts to load and off-load baggage. 

The tracks are suspended from the basement ceilings of the 
terminal and concourses. Electric motors and synchronous 

drives move the telecarts along the tracks at varying speeds. 
Photocells and radio frequency reading devices direct each 
telecart to the right location. In total the original system 
included: 

• over 17 miles of track 
• 5.5 miles of conveyors 
• 4,000 telecarts 
• 5,000 electric motors 
• 2,700 photocells 
• 59 laser bar code reader arrays 
• 311 radio frequency readers 
• over 150 computers, workstations, and communications 

s ervers  [8]. 

The computers comprise 30 Texas Microsystems Inc. 386 and 
486 PCs running customized control software. BAE used Mi- 
crosoft Windows on workstations and IBM OS/2 on servers. 
A fault-tolerant database server from Vista Corp. tracks bag- 
gage movement and confirms the delivery of carts at particular 
sites [9]. The physical layout of the DIA automated baggage 
system is shown at figure 2. 

DIA's Automated Baggage 
Handling System 

Tam,dmJ 
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Figure 2. DIA's Automated Baggage Handling System [8] 

Events subsequent to Contract A w a r d  

In May, 1992, the airlines and the city ordered a major revi- 
sion of the automated baggage system while it is under con- 
struction [7]. 

21 October, 1992: a BAE superintendent complained another 
contractor was denying his crews access to the work site. In- 
fighting continued through 1993 [7]. 

Automated baggage handling system integration tests ran in 
April, 1994 and July, 1994. The July test used a 1,000-foot 
loop and 200 cars; the system was supposed to run ten hours 
a day for two days. On both days the baggage jams were 
so frequent that  the tests had to be called off [4]. The test 
results are presented at figure 3. 
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P r o b l e m s  w i t h  D I A ' s  A u t o m a t e d  B a g g e  H a n d l i n g  S y s t e m  
Significant mechanical and software problems have plagued the auto- 
mated baggage handling system. In tests of the system, bags were 
misloaded, were misrouted, or fell out of telecarts, causing the system 
to jam. Video cameras were installed at several known trouble spots 
to document problems, such as the following: 

• The baggage system continued to unload bags even thought they 
were jammed on the conveyor belt. This problem occurred be- 
cause the photo eye at this location could not detect the pile of 
bags on the belt and hence could not signal the system to stop. 

• The baggage system loaded bags into telecarts that were already 
full. Hence, some bags fell onto the tracks, again causing the 
telecarts to jam. This problem occurred because the system had 
lost track of which telecarts were loaded or unloaded during a 
previous jam. When the system came back on-llne, it failed to 
show that the teleearts were loaded. 

• The timing .between the conveyor belts and the moving telecarts 
was not properly synchronized, causing bags to fall between the 
conveyor belt and the telecarts. The bags became wedged under 
the telecarts. This occurredbecause teleearts were bumping into 
each other near the load point. 

Although the contractor, BAE Automated Systems Incorporated, be- 
lieves that these problems have been resolved, other problems remain. 
To resolve these problems and make the system operational, a number 
of critical tasks must be completed. A recent BAE system status re- 
port listed 72 hardware, software and testing activities that must be 
completed such as the following: 

• The telecarts' front bumpers have to be replaced so that they 
will not slip under the back bumpers when telecarts collide. 
These colllsious have caused telecarts to lock together. 

• Additional track, synchronous drives, and related software 
changes must be installed to improve "empty car management," 
that is, allocating the correct number of telecarts to specific lo- 
cations at appropriate times. 

BAE and City of Denver officials recognize that the system's testing 
might uncover additional problems. 

F igure  3. D I A  A u t o m a t e d  Baggage  Sys tem In teg ra t ion  Test  
Resul ts  [8] 

In Sep tember  1994, the  G e r m a n  consul t ing  c o m p a n y  Logplan  
s u b m i t t e d  a 12-page r epor t  t h a t  concluded:  the  B A E  au to-  
m a t e d  ca r -on - t r ack  sys t em can be made  to work in m a y b e  
five m o n t h s  or poss ib ly  up  to  two or three  years.  Logplan  
a d m i t t e d  t h a t  i t  was unab le  to  inves t iga te  control  sys tems  
and  ope ra t i ng  s t ra teg ies  because  i ts  quest ions  "have  not  been 
answered  comple te ly"  by  B A E  [6]. 

At  the  t ime  of  a i r po r t  opening,  only  a smal l -scale  version 
of  the  a u t o m a t e d  baggage  sys t em was running  a t  j u s t  one 
concourse.  This  reduced  scale sys tem ran  a t  a 90% success 
ra te .  " T h a t  means  10% of  the  bags  d id  not  go to  the  r ight  
place" [9]. 

F i n d i n g s  

The  success of  the  a i rpo r t  h inged on the  a u t o m a t e d  baggage  
sys tem a t  t w o  d i s t i n c t  t i m e s  in the  cons t ruc t ion  process:  in 
Ju ly  1991, Uni ted  became  a t e n a n t  air l ine only on the  guar-  
an tee  of  the  a u t o m a t e d  baggage  sys tem;  the  unava i lab i l i ty  
of  the  a u t o m a t e d  baggage  sys tem delayed the opening  of  the  
a i rpor t .  

T h e  May,  1992 mass ive  sys t em redesign adverse ly  affected 
p ro jec t  comple t ion  schedules.  

T h e  October ,  1992 and  subsequent  " t u r f  wars"  a m o n g  the 
cont rac tors  adverse ly  affected p ro jec t  comple t ion  schedules.  

The  scale and  scope of  the  in teg ra t ion  tes t  (1000 feet of  
t r ack /200  cars) was be tween 1% and  5% of  the  ent i re  sys tem 
(17 mi les /4000 cars) .  The  con t r ac t  was awarded  on the  basis  
of  a p r o t o t y p e  demons t r a t i on .  One wonders  w h a t  was the  
scope of  the  p r o t o t y p e  demons t r a t i on ;  I.e.,  how much  t rack-  
age and  how m a n y  cars were involved? A n d  b e y o n d  hear ing  
the sound  of  runn ing  machinery ,  wha t  exac t ly  h a p p e n e d ?  

Between con t rac t  award  and  in t eg ra t ion  tes t ing,  none  of  the  
ha rdware  design issues were resolved.  Between con t r ac t  a w a r d  
and  in tegra t ion  tes t ing,  the  sof tware  design issue was no t  re- 
solved. 

C o n c l u s i o n s  

The  con t rac t ing  agency  was not  i n su l a t ed  f rom the  conse- 
quences of  the  May  1992 mass ive  sys t em redesign.  

The  con t rac t ing  agency  was not  i n su la t ed  f rom the  conse- 
quences of  the  Oc tober  1992 and  subsequent  i n t e r - con t r ac to r  
" t u r f  wars." 

R e c o m m e n d a t i o n s  

W h e n  a sys tem redesign occurs  a f te r  s t a r t  o f  con t rac t ,  an  
a d e q u a t e  risk analys is  should  be pe r fo rmed .  

The  con t rac t ing  agency a n d / o r  the  p r ime  c on t r ac to r  should  
ma in t a in  act ive control  over adverse  in te rac t ions  be tween  con- 

t rac tors .  

E x t e n s i o n  

This  pape r  provides  sufficient i n fo rma t ion  to  enable  s imula-  
t ion of  design a l te rna t ives .  R e c o m m e n d  t h a t  a s imula t ion  be 
unde r t aken  to assess design a l te rna t ives .  

This  s tudy  can serve as a t e m p l a t e  for fu tu re  ana lyses  of  fai led 
m a j o r  sof tware deve lopment  pro jec ts .  

W h e n  several  such s tudies  have been comple ted ,  a knowledge  
base  of  causes for p ro jec t  fai lures should  be  es tab l i shed  and  
ma in t a ine d  by the sof tware  engineer ing communi ty .  

I f  the  sof tware engineering profession does  no t  c rea te  a knowl-  
edge base  of  causes for p ro jec t  fai lures,  p ro jec t s  will cont inue 
to fail for t h e  s a m e  r e a s o n s - a n d  n o b o d y  will know w h a t  

t h o s e  r e a s o n s  a r e !  

F r e e d o m  o f  I n f o r m a t i o n  A c t  R e q u e s t s  

In researching this  repor t ,  I sent  F reedom of  I n f o r m a t i o n  Ac t  
requests  to various pa r t i c ipan t s  in the  baggage  sy s t em devel-  
opmen t  effort. I reques ted  the  following d a t a  i t ems:  

• A copy of  the  Logplan  c o m p a n y  r epo r t  

• Sys t em p roposa l  

• Sys tem specif icat ion 

• All sys tem design documen t s  

• Al l  p lann ing  documen t s  inc luding  mi les tone  da t e s  

• S t a tu s  repor t s  by  B A E  

• S ta tus  repor t s  by  the  Uni ted  Air l ines  p ro jec t  t e a m  

• S t a tu s  repor t s  by the  Denver  A i r p o r t  A u t h o r i t y  
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• Source code listings 
• BAE Organization Charts 
• BAE staff resumes 
• Project Invoices 
• Project man-hour reports by project phase 
• A list of  agencies investigating the DIA baggage system 

development 
• All transcripts and reports of  investigations of  the DIA 

baggage system development. 

The agencies to which I sent these requests and their responses 
follow: 

• U. S. Department of Transportation: letter of  acknowl- 
edgment but no information. 

• U. S. General Accounting Office: letter of  acknowledg- 
ment but no information. 

• U. S. Securities and Exchange Commission: for a fee, 
they reproduced their news clippings file, but I was 
given no investigatory information. 

• Denver Airport Authority: no response. 
• United Airlines: no response. 
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S i d e b a r  ---* W h y  a case  s t u d y ?  

In the Training Issues section of a recent object-orlented roundtable 
discussion, a panel member commented "One problem is the lack of 
good didactic examples based on real-world needs ... I 'm getting tired 
of ATM examples emd t~e vending mach~e.  It is something I can read 
and say 'well, yes, I see how they did that . '  But when I go back to 
do something in a manufacturing set t ing-or if I 'm going to automate 
an oil refinery-it doesn' t  mean I 'm going to automatically make the 
transition." [10] 
In contrast to the glowing project reports that  constitute the contem- 
porary software engineering case study, the classic business school case 
study is a medium of discourse. It is a presentation of good methodol- 
ogy and, just as important,  bad methodology. A valid project smumary [ 
report possesses these same attributes: here is the project report,  these 
are the parts that  went well and these are the parts that  went badly 
and why. 
In the staff level training of senior military officers, historical end hy- 
pothetical tactical situations (scenarios) ere used to assess and extend 
the participants'  abilities. The participants solve these scenarios in a 
seminar context. After the group present and discuss the solutions, a 
"school solution" is offered. Rarely, a student arrives at a superior solu- 
tion which thenbecomes the "school solution". After a time, familiarity 
with a small set of these studies is part  of each military practitioner's 
professional repertoire. Some of this "institutionalized medium of dis- 
course" is currently being developed by the pat terns people. Pat terns 
are more abstract than a case study. 

i In software engineering, we have a set of these established "medium of 
i 

discourse" problems. I am thinking of the "bank of elevators" example 
and Dijkstra's dining philosophers. 
The problem may purposely be unsolvable. NP complete and the 
Strategic Defense Initiative ("Star Wars") problems from the 1980's 
are examples in software engineering. 
The quality of the problem/case study must be commensurate with 
the ce,Uber of the group asked to work on it. I propose that  the DIA 
Baggage System is such a problem. It has already establlshed its pedi- 
gree in that  nobody has solved it and everybody has something to say 
about it. 
The DIA Automated Baggage System is a Swiss army knife of a case 
study in that  it is a microcosm of every type of problem. It has the 
advantage of being a flawed historical development project.  The his- 
torical attribute is important  in that  when the analysis gets specific, 
findings and conclusions cannot be discounted on the basis that  the 
context is hypothetical. The flawed attr ibute is important  in that  one 
is reluctant to critique component phases of a successful system. In 
the case of a faulty system, one is wi~Ung to examine each component 
of the system as the potential weak ]ink. 
FineJIy, the DIA Automated Baggage System has a visual component: 
there are videotapes of the failed baggage handling tests [11]. 


