
Chapter 1 – Introduction to Data Communications 

Th is  is  th e b egin n in g of a  cu m u la t ive ca s e s tu d y a b ou t a  fict it iou s  firm  we ca ll Next-Da y Air  
Service (NDAS). Th e ca s e s tu d y b egin s  h ere in  Ch a p ter  1  a n d  con tin u es  th rou gh ou t th e res t  of th e 
b ook . It  requ ires  you  to com p lete ta s k s  th a t  a re rela ted  to top ics  covered  in  ea ch  corres p on d in g 
ch a p ter  of th e text . Th e en d  of ea ch  ch a p ter  con ta in s  th e ca s e n a rra t ive, rela ted  figu res , a n d  a  s et  
of qu es t ion s  a n d  p rob lem s . Th es e d o n ot  h a ve on e u n iqu e s olu t ion . Th ere a re too m a n y 
a ltern a t ives  wh en  d ea lin g with  LANs , WANs , MANs , BNs , a n d  th e In tern et , s o a  rea lis t ic n etwork  
d es ign  a n d  d evelop m en t p rob lem  ca n  h a ve s evera l work a b le a n s wers . 
 
As  with  a n y rea l-life p rob lem  with  a m b igu it ies  or  u n res olved  con s id era t ion s , you  m u s t  m a k e you r  
own  a s s u m p tion s . Feel free to rea d  a h ea d  or  u s e th e in d ex to fin d  rela ted  s u b jects  th a t  s u p p or t  
you r  recom m en da tion s . You r  in s tru ctor  m a y p rovid e a d d it ion a l gu id elin es  rega rd in g rep or t   
form a ts , Web  a n d  lib ra ry res ou rces , k ey a s s u m p tion s , a n d  th e lik e for  th e va r iou s  qu es t ion s  a n d  
p rob lem s  p res en ted  in  th is  ca s e s tu d y. Be s u re to p rovid e a d equ a te ju s t ifica t ion  for  a n y 
recom m en d a tion s  you  m a ke. 
 
(NDAS) wa s  fou n d ed  in  1 985  to com p ete in  th e exp a n d in g m a rk et  for  overn igh t  p a ck a ge 
d eliver ies . NDAS p rovid es  loca l p ick u p  a n d  d elivery of th es e p a rcels  a n d  oth er  s m a ll freigh t  item s . 
Th e fou n d ers  in it ia lly res tr icted  th eir  effor ts  to th e ra p id ly growin g cen tra l Flor id a  region . 
 
To s u p p or t  its  op era t ion , NDAS p u rch a s ed  a  fa cility n ea r  th e Ta m pa  In tern a tion a l Airp or t . Th is  
fa cility con s is ted  of a  m a in  b u ild in g a n d  a  s econ da ry bu ild in g for  d is p a tch  a n d  fleet  m a in ten a n ce. 
Beca u s e NDAS in ten d ed  to exp a n d  its  s ervices  th rou gh ou t th e s ou th ea s tern  Un ited  S ta tes , th is  
fa cility a ls o s erved  a s  NDAS’s  corp ora te h ea dqu a r ters . 
 
Between  1 9 8 5  a n d  1 99 2 , NDAS exp er ien ced  very ra p id  growth . As  b u s in es s  volu m e in crea s ed  a n d  
th e com p a n y’s  rep u ta t ion  beca m e firm ly es ta b lis h ed , exp a n s ion  of th e fa cility b eca m e im p era t ive. 
Con s equ en tly, NDAS p u rch a s ed  la n d  a d ja cen t  to its  corp ora te h ea d qu a r ters  s o it  wou ld  h a ve 
room  to reloca te b oth  th e m a in ten a n ce sh op  a n d  th e com p a n y’s  veh icle p a rk in g lot . In  a d d it ion , 
NDAS tr ip led  th e s ize of its  b u ild in g to a ccom m od a te its  growin g b u s in es s . Fin a lly, in  1 9 94 , NDAS 
com p leted  th e exp a n s ion  of th e office b u ild in g to h ou s e its  corp ora te op era t ion s . 
 
As  its  b u s in es s  volu m e in crea s ed , NDAS rea lized  it  h a d  to d evelop  b ra n ch  offices  th rou gh ou t its  
s ervice region  to con tin u e growin g. In  a d d it ion  to th e corp ora te offices  in  Ta m p a , NDAS a ls o 
p u rch a s ed  or  lea s ed  fa cilit ies  in  s evera l oth er  s ou th ea s tern  cit ies , in clu d in g Orla n d o, Mia m i, 
Atla n ta , New Orlea n s , Da lla s , a n d  Mem ph is . Ca s e Figu re 1 –1  is  th e NDAS m a p of op era t ion s . 
 
NDAS a ls o con tra cted  with  Ch ica go-b a s ed  firm  Overn igh t  Delivery, In c. (ODI) to p rovid e overn igh t  
s h ip p in g s ervice b etween  Atla n ta  a n d  th e grea ter  Ch ica go a rea . NDAS a ls o en tered  in to s im ila r  
a greem en ts  with  oth er  a ir  ca r r iers . Th e p u rp os e of th ese a greem en ts  wa s  to en a b le NDAS to 
p rovid e s ervice th rou gh ou t th e Un ited  S ta tes . 
 
As  Ca s e Figu re 1 –1  sh ows , con n ectin g rou tes  es ta b lis h ed  with  oth er  ca r r iers  lea d  from  Mem ph is  
to S t . Lou is  a n d  from  Atla n ta  to Ch ica go a n d  Wa s h in gton , D.C. Th es e rou tes  a llow NDAS to 
d eliver  p a rcels  to th e n or th ea s tern  s ta tes  a n d  th e Midwes t . Th ere a re fligh t  lin k s  ou t  of Da lla s  to 
b oth  Den ver  a n d  Los  An geles . Th es e two rou tes  h a ve been  a dd ed  recen tly to p rovid e d elivery 
s ervice to th e n or th wes tern  s ta tes  a n d  th e Wes t  Coa s t , res p ectively. After  exten d in g its  fligh t  
rou tes , NDAS a d d ed  a gen ts  in  th e cit ies  of J a ck s on ville, Flor id a ; Mon tgom ery, Ala ba m a ; J a ck s on , 
Mis s is s ip p i; a n d  Hou s ton , Texa s . To d a te, th is  is  th e s cop e of NDAS’s  pa rcel d elivery op era t ion . 
 
In it ia lly, NDAS con tra cted  a  com p u tin g s ervices  com pa n y to h a n d le b illin g. As  th e com p u tin g 
p ower  of s m a ll com p u ters  in crea s ed , h owever , NDAS pu rch a s ed  a  m in icom p u ter  a n d  took  
res p on s ib ility for  its  own  d a ta  p roces s in g. Th e Pa yroll Dep a r tm en t n ow ru n s  th e pa yroll twice 
m on th ly on  th is  com p u ter . Em p loyees  clock  in  with  a n  ID-ba d ge s ys tem . Th e Pa yroll Dep a r tm en t 
th en  p repa res  th e pa ych ecks  for  b oth  h ou r ly a n d  sa la r ied  em p loyees . Th e p a ych eck s  a re s en t  via  
overn igh t  d elivery on  th e followin g Th u rs d a ys . 
 
Alth ou gh  th e In form a tion  Services / Da ta  Proces s in g Divis ion , u n d er  Les  Coon e a s  a ct in g m a n a ger , 
p er form s  a ll da ta  en try, p roces s in g, a n d  ch eck  p r in t in g, J oh n  La ws on  in  Accou n ts  Pa ya b le is  th e 
p ers on  wh o gen era tes , p er form s  a ll d a ta  en try, p roces s in g, a n d  ch eck  p r in t in g, J oh n  La ws on  in  
Accou n ts  Pa ya b le is  th e p ers on  wh o gen era tes , reviews , a n d  a pp roves  th e rep or ts  a n d  tota ls . 
Beca u s e s o m a n y n ew em p loyees  h a ve b een  a dd ed  a t  both  th e corp ora te a n d  b ra n ch  offices , a  
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n ew fu ll-t im e p os it ion  h a s  b een  a d d ed  in  Accou n ts  Pa ya b le to h a n d le th e pa yroll a n d  a s s is t  
La ws on . Th e s u b ject  of p a yin g em p loyees  week ly h a s  been  d is cu s s ed  a s  well. Ca s e Figu re 1 –2  
s h ows  th e NDAS orga n iza t ion  ch a r t . 
 
Th e b ra n ch  offices  cu rren tly b a tch  a ll b illin g d a ta  by ord er  d a te a n d  s en d  th em  da ily b y overn igh t  
d elivery to th e corp ora te office a lon g with  oth er  in teroffice corres p on d en ce. Wh en  In form a tion  
Services / Da ta  Proces s in g receives  th e p a ck a ges , it  en ters  th e b a tch es  a n d  p rocess es  th em  d a ily. 
Th e b illin g p roces s in g n orm a lly ta k es  p la ce from  4 8  to 9 6  h ou rs  a fter  freigh t  a n d  pa rcel d elivery. 
On ce th is  p roces s in g h a s  been  com p leted , th e da ta ba se s u p p or ts  th e res olu t ion  of a n y qu es t ion s  
or  p rob lem s  a s s ocia ted  with  th e b illin gs . 
 
Beca u s e of a n  in crea s in g volu m e of p a p erwork  b rou gh t  a b ou t  b y con tin u ed  b u s in es s  exp a n s ion , 
th e va ryin g com p lexity of th e b illin g p roces s , a n d  th e p refer red  ra tes  b ein g given  by com p etitors , 
NDAS’s  corp ora te m a n a gem en t h a s  d ecid ed  to a u tom a te th e b illin g p roces s  th rou gh ou t its  Flor id a  
offices . Th is  is  th e fir s t  s tep  in  a  s er ies  of s tra tegic m oves  p la n n ed  to p rovid e on lin e tra n s a ct ion  
p roces s in g a n d  rea l-t im e cu s tom er  in form a tion  th rou gh  th e In tern et . Ma n a gem en t exp ects  on lin e 
tra n s a ct ion  p roces s in g to sp eed  th e b illin g p roces s  a n d  im p rove receiva b les  collect ion  t im e 
s ign ifica n tly. Th e on lin e qu ery s ys tem  will en a b le a gen ts  a t  rem ote offices  to ob ta in  in form a tion  
s u ch  a s  cred it  s ta tu s , correct  d elivery a d d res s , a n d  p a ck a ge d elivery s ta tu s . Th e In tern et  
com p on en t  will en a b le cu s tom ers  to ob ta in  th e d elivery s ta tu s  of p a ck a ges  th ey h a ve s en t  or  a re 
exp ectin g to receive. 
 
Th e s ta tu s  of a u tom a tion  va r ies  grea t ly a m on g th e va r iou s  d ep a r tm en ts . Th e Ma rketin g a n d  Sa les  
Divis ion , h ea d ed  by Bob  J on es , h a s  a  p ers on a l com p u ter  (PC) for  ea ch  a ccou n t  repres en ta t ive. All 
of th es e com p u ters  a re con n ected  to a  s m a ll LAN th a t  s erves  on ly Sa les  a n d  Ma rketin g. 
 
Th e Accou n ts  Receiva b le Divis ion , h ea d ed  b y J a n e Va n  Dyk e, is  res p on s ib le for  a ll b illin g a n d  
collect ion  a ct ivit ies . It  recen tly rep la ced  its  a gin g m in icom p u ter  with  a  p owerfu l m icrocom p u ter  
s erver . Th is  n ew s erver  p rovid es  d a ta ba s es  for  b oth  cu s tom er  b illin g a n d  ba d  d eb ts . 
 
Th e Accou n ts  Pa ya b le Divis ion , led  b y J oh n  La ws on , m a in ta in s  its  own  ven d or  d a ta b a s e th a t  is  
s tored  on  a n  old er  m in icom p u ter  s erver . Th is  d a ta b a s e a ls o con ta in s  th e oth er  s ervice ca r r iers ’ 
b illin gs , s u ch  a s  th os e from  ODI to NDAS. Th is  d ivis ion  a ls o is  res p on s ib le for  th e p a yroll. It  is  in  
th e p roces s  of d own s izin g to a  p owerfu l m od ern  d es k top  com p u ter . Em p loyees  in  th e Accou n ts  
Receiva b le a n d  Pa ya b le Divis ion s  h a ve PCs  on  th eir  d esk .  
 
Th e Fleet  Ma in ten a n ce Divis ion  h a s  n o com p u ter  ca p a b ility. Its  m a n a gem en t h a s  ch os en  to tra ce 
a ll n eces s a ry in form a tion  m a n u a lly. Peter  Brown e, th e m a in ten a n ce s u p ervis or , p refers  th is  m od e 
of op era t ion  a n d  h a s  s tea d fa s t ly refu s ed  to a u tom a te h is  d ivis ion ’s  record k eep in g p roces s es . 
 
Dis p a tch , wh ich  is  p a r t  of th e Fleet  Ma in ten a n ce Divis ion , a ls o p roces s es  its  work  m a n u a lly. 
Dis p a tch  cu rren tly b u n d les  in com in g pa cka ges  twice d a ily, a ccord in g to th eir  m a jor  d es t in a t ion  
p oin t , for  overn igh t  d elivery. Th e b u n d les  of pa cka ges  a re m a rk ed  with  th e followin g in form a tion : 
•  DEST: City, s ta te 
•  DATE: Cu rren t  d a te 
•  TIME: Tim e p a ck a ge left  d is p a tch  
•  NPKG: Nu m b er  of in d ivid u a l p a cka ges  in  th e b u n d le 
•  INIT: In it ia ls  of th e p ers on  p rep a r in g th e b u n d le 
 
Wh en  th e b u n d les  a r r ive a t  th eir  res p ective d elivery p oin ts , th e off-loa d ers  m a rk  th e a r r iva l t im e 
on  th e b u n d les ’ ta gs , wr ite th eir  own  in it ia ls  on  th e b a ck  of th e ta gs , a n d  retu rn  th e ta gs  to 
corp ora te h ea d qu a r ters . Th e p a cka ges  a re th en  d elivered . 
 
Th e va r iou s  rem ote offices  cu rren tly com m u n ica te with  th e corp ora te h ea d qu a r ters  a n d  with  on e 
a n oth er  by voice m a il, telep h on e, fa x, m a il, or  in teroffice m a il, s en t  on  com p a n y a ircra ft  a lon g 
with  th e d a ily b a tch ed  tra n s a ct ion s . Th ere a re d es k top  com p u ters  in  ea ch  of th e rem ote offices . 
However , s om e of th e offices  h a ve App le Ma cin tos h  com p u ters  a n d  oth ers  u s e In tel-b a s ed  
s ys tem s . A n u m b er  of m a n a gers  h a ve la p top  com p u ters  with  wireles s  a n d  wired  n etwork in g 
ca p a b ilit ies , wh ich , a ga in , com e from  va r iou s  com p u ter  m a n u fa ctu rers . 
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NDAS corp ora te m a n a gem en t rea lizes  th a t  th es e va r iou s  s ta ges  of com p u ter  s u ppor t  a re a  fa r  cry 
from  a n  in tegra ted  s ys tem . It  s ees  th e n eces s ity for  s ta n d a rd izin g a n d  s trea m lin in g s ys tem s , 
equ ip m en t, a n d  p roced u res  b efore a n y s er iou s  n etwork in g ca n  b e a ccom p lis h ed . Moreover , 
corp ora te m a n a gem en t h a s  s ta ted  th a t  NDAS m u s t  en ter  th e in tern a tion a l p a cka ge d elivery 
m a rk et  to offer  fu ll s ervice to its  m a jor  cu s tom ers . An y growth  p la n s  m u s t  b e a b le to s u p p or t  
in tern a tion a l op era t ion s . Ma n a gem en t a ls o exp ects  th a t  e-m a il a n d  a u tom a ted  pa ck a ge tra ck in g 
will b e p a r t  of th e n ew s ys tem . In  a d d it ion , m a n a gem en t exp ects  a n y s ys tem  to a llow for  
exp a n s ion  in to oth er  in form a tion  tech n ology a rea s  of n etwork in g, s u ch  a s  vid eocon feren cin g a n d  
u s e of th e In tern et . 
 
As  its  fir s t  s tep  in  th is  d irect ion , NDAS h a s  d ecid ed  to h ire a  n ew s ys tem s  a n a lys t , wh o will work  
fu ll t im e to a s s es s  th e cu rren t  level of in form a tion  s ys tem  s u p p or t , d eterm in e wh ich  fu n ction s  
s h ou ld  b e a u tom a ted , recom m en d  th e typ e of h a rd wa re a n d  s oftwa re s ys tem s  to be in s ta lled , 
recom m en d  a p p rop r ia te orga n iza t ion a l ch a n ges  (if a n y), a n d , m os t  im p or ta n t , d eterm in e th e typ e 
of d a ta  com m u n ica t ion s  s u p p or t  th a t  will b e requ ired  to m eet  th e n eed s  of NDAS’s  cu rren t  
op era t ion s  a n d  fu tu re growth . 
 
You  h a ve b een  offered  th is  p os it ion . You r  exp er ien ce is  in  in form a tion  s ys tem s . Beca u s e you  s ee 
th e job  a s  a  rem a rka b le opp or tu n ity to lea rn  a n d  grow, you  a ccep t  th e p os t . You  rep or t  d irect ly to 
Lee Coon e, p res id en t  of NDAS, a n d  a re exp ected  to p rep a re you r  s olu t ion  im m ed ia tely. 
 
Ex erc is es  
1 . Br iefly d es cr ib e th e cu rren t  s ta te of NDAS’s  office a u tom a tion , s ys tem  in tegra t ion , a n d  
n etwork in g. Begin  b y exp la in in g h ow ea ch  d ep a r tm en t u s es  in form a tion  tech n ology, wh a t  
h a rd wa re it  u s es , a n d  wh a t fu n ction s  cu rren tly a re a u tom a ted . Als o a s s es s  wh ich  d ep a r tm en t is  
m os t  in  n eed  of a  n etwork . 
 
2 . In  view of th e typ es  of n etwork s  a n d  fu tu re tech n ologies  d is cu s s ed  in  th is  ch a p ter , wh a t  k in d  of 
n etwork  wou ld  a p p ea r  to b e th e m os t  b en eficia l to NDAS? J u s t ify you r  a n s wer . 
 
3 . Wh a t a re th e cu rren t  ch a ra cter is t ics  or  p ra ct ices  th a t  id en tify NDAS a s  a  p os s ib le ca n d ida te for  
its  p rop os ed  in tegra ted  da ta  com m u n ica t ion  n etwork ? 
 
4 . Wh ich  two of th e fou r  n etwork  typ es  (e.g., LAN) m igh t  b e a pp rop r ia te for  NDAS? 
 
5 . Wh en  look in g over  th e com p a n y’s  orga n iza t ion  ch a r t , you  n otice th a t  th e a ct in g m a n a ger  of th e 
In form a tion  Services / Da ta  Proces s in g Divis ion  is  a ls o n a m ed  Coon e (Les  Coon e). In qu ir in g, you  
lea rn  th a t  Les  is  Pres id en t  Coon e’s  n eph ew. Les  h a s  ju s t  join ed  NDAS. Th is  is  h is  fir s t  job , a n d  h e 
h a s  n o b a ck grou n d  in  in form a tion  s ys tem s , da ta  p roces s in g, or  d a ta  com m u n ica t ion s . Will th is  
b e a  p rob lem  for  you ? If s o, wh y? How will you  h a n d le it?  
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