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1   IQWURdXcWLRQ   
In  Whe  Yer\  near  fXWXre,  Whe  norWhern  ZhiWe  rhinoceros  Zill  e[isW  onl\  in  memor\,  since  Whe\  Zill                   
become  one  of  Whe  man\  species  WhaW  become  e[WincW  eYer\  \ear  from  Whe  rapid  increase  of                  
hXman  inWerYenWion  in  Whe  Zilderness.  The  norWhern  ZhiWe  rhinoceros  in  parWicXlar,  has  had  iW¶s                
popXlaWion  drasWicall\  redXced  doZn  Wo  jXsW  WZo  females  in  recenW  \ears,  dXe  Wo  an  immense                 
amoXnW  of  illegal  poaching  for  Wheir  horns.  Poaching  hoZeYer,  is  noW  Whe  onl\  problem  WhaW                 
plagXes  Whe  biodiYersiW\  of  places  like  Wropical  rainforesWs,  man\  oWher  hXman  relaWed  facWors               
like  climaWe  change  and  logging  caXse  drasWic  changes  in  Whe  diYersiW\  of  life.  Therefore,  iW  is                  
imperaWiYe  WhaW  people  eYer\Zhere  be  foreZarned  aboXW  Whe  repercXssions  WhaW  sWem  from  Whe               
desWrXcWion   and   plXndering   of   Whese   lXscioXs   Wropical   habiWaWs   in   biodiYerse   areas.   
  

To  help  assisW  ZiWh  Whis  ongoing  issXe  Ze,  Team  Biosphere,  are  Zorking  on  creaWing  an                 
applicaWion  Wo  spread  aZareness  across  differenW  plaWforms.  This  applicaWion  solel\  aims  Wo              
spread  aZareness  aboXW  Whe  preserYaWion  of  biodiYersiW\  in  Wropical  foresW  regions  WhaW  are              
YXlnerable   Wo   hXman   indXsWriali]aWion   and   inWerference.   
  

OXr  Weam  sponsors,  Chris  DoXghW\  (primar\  clienW)  and  AndreZ  Abraham  (menWor)  haYe  spenW               
nXmeroXs  \ears  inYesWigaWing  Whe  inWeracWions  beWZeen  foresWs,  climaWe,  and  hoZ  animals  affecW              
ecos\sWem  fXncWions.  The\  haYe  commissioned  YarioXs  projecWs  in  Whe  pasW  Wo  creaWe  an               
applicaWion  Wo  fXlfil  similar  Wasks  Wo  oXrs.  HoZeYer,  Whese  oWher  applicaWions  fail  Wo  fXll\  grasp  Whe                  
poWenWial   of   hoZ   YersaWile   and   adapWiYe   modern   Wechnolog\   can   be.     
  

EYen  WhoXgh  modern  Wechnolog\  has  deYeloped  Whe  capabiliW\  Wo  access  daWa  across  differenW               
plaWforms,  preYioXs  projecWs  on  Whis  sXbjecW  sWill  fail  Wo  Xse  Whis  feaWXre.  These  applicaWions  limiW                 
Wheir  Xsers  Wo  a  specific  formaW,  sXch  as  e[clXsiYel\  Wo  eiWher  mobile  or  Zeb  Xsers.  To  oYercome                   
Whese  limiWaWions,  Team  Biosphere,  plans  Wo  XWili]e  a  neZ  Wechnolog\  knoZn  as  a  progressiYe                
Zeb   applicaWion   (PWA),   WhaW   can   be   accessed   across   an\   mobile   or   Zeb   formaW.   
  

The  applicaWion  WhaW  Team  Biosphere  presenWs  aims  Wo  sXpporW  a  Zide  YarieW\  of  deYices  and                 
aYoid  limiWing  Whe  clienW¶s  inWended  aXdience  Wo  one  specific  plaWform  Zhile  proYiding  Whe  same                
high  qXaliW\  daWa  and  informaWion  across  all  mediXms  eqXall\.  This  inclXdes  access  from  an\                
deYice  WhaW  is  able  Wo  Xse  an  inWerneW  broZser,  from  compXWers,  Wo  boWh  Android  and  iOS                  
deYices.  A  broad  specWrXm  of  choices  for  Whe  Xsers  ensXres  WhaW  Whe  applicaWion  does  noW  limiW                  
Whe  WargeW  aXdience.  If  Whe  WargeW  aXdience  is  limiWed,  oXr  abiliW\  Wo  spread  aZareness  aboXW  Whe                  
loss   of   biodiYersiW\   is   negaWiYel\   impacWed.     
  

The  applicaWion  iWself  Zill  haYe  Whe  abiliW\  Wo  YisXali]e  Whe  daWa  generaWed  from  Whe  Xser  defined                  
or  predefined  scenarios.  A  scenario  is  a  seqXence  of  predicWed  /  WheoreWical  eYenWs  WhaW  Wake                 
place  oYer  a  period  of  change.  The  primar\  goal  for  Whis  applicaWion  is  Wo  selecW  a  specific                   
locaWion  Xsing  an  inWeracWiYe  map,  or  ZiWh  permission,  Xsing  Whe  Xser¶s  locaWion.  Using  Whis                
locaWion  informaWion,  Whe  applicaWion  Zill  displa\  informaWion  aboXW  Whe  biodiYersiW\  in  Whe  area.               
The  Xser  Zill  When  haYe  Whe  opWion  Wo  choose  poWenWial  effecW  scenarios  inclXding:  deforesWaWion,                
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climaWe  change,  and  poaching.  These  scenarios  Zill  be  Xsed  Wo  YisXali]e  Whe  effecWs  of  an                 
acWion   on   an   ecos\sWem   and   iWs   leYels   of   biodiYersiW\.     
  

Since  sWoring  and  displa\ing  Whe  e[acW  daWa  on  eYer\  single  species  on  EarWh  is  e[Wremel\                 
impracWical  and  nearl\  impossible  for  ordinar\  deYices,  Whe  daWa  displa\ed  is  deriYed  from  Whe                
Madingle\  Model.  This  scienWific  and  peer-reYieZed  model  proYides  a  Za\  Wo  feasibl\  represenW               
life  in  ecos\sWems  b\  Xsing  Whe  XniqXe  inWeracWions  beWZeen  animals  Wo  aggregaWe  Wheir  daWa                
inWo  XniWs  called  cohorWs.  In  Whe  Wechnical  sense,  Whese  cohorWs  occXp\  a  mXch  smaller  amoXnW                 
of   digiWal   space,   and   alloZs   Whe   model   Wo   be   less   compXWaWionall\   e[pensiYe.   
  

In  Whe  model,  Whe  cohorWs  are  able  Wo  accXraWel\  represenW  ecos\sWems  b\  Xsing  Whe  collecWed                 
daWa   of   an\   giYen   biome   or   region   inclXding:     

The   inWeracWions   beWZeen   species   sXch   as   predaWors   and   pre\   
The   WoWal   nXmber   of   indiYidXals     
The   biomass   conWenW   of   boWh   planW   and   animal   life   

  
These  facWors  are  When  processed  WhroXgh  a  series  of  comple[  calcXlaWions  made  specificall\               
for  Whe  Madingle\  Model  Wo  define  cohorWs.  The\  are  also  able  Wo  add  elemenWs  Wo  Whe  formXlas                   
Wo  esWimaWe  hoZ  fXWXrisWic  scenarios  ZoXld  affecW  Whe  enYironmenW.  One  sXch  impacW  ZoXld  be  a                 
Wrophic  cascade,  Zhere  an  imporWanW  species  goes  e[WincW  and  caXses  a  hXge  change  in  Whe                 
food  chain,  Zhich  in  WXrn  changes  Whe  cohorWs  in  a  selecWed  area.  Team  Biosphere¶s  applicaWion                 
inWends  Wo  Xse  Whese  calcXlaWed  YalXes  Wo  displa\  Wo  Whe  Xser  and  shoZ  specificall\  hoZ  Whe                  
scenario   selecWed   affecWs   Whe   chosen   area.   
  

The  need  Wo  deYelop  Whis  applicaWion  is  Whe  reason  Zh\  Team  Biosphere  Zas  esWablished  b\                 
XndergradXaWe  compXWer  science  major  sWXdenWs  aW  NorWhern  Ari]ona  UniYersiW\.  The  Weam             
inclXdes  sWXdenWs:  Kainoa  Bo\ce,  McKenna  ChXn,  Gregor\  Gear\,  Wesle\  Sm\Whe,  and             
ChXfeng  ZhoX,  as  Zell  as  Whe  Weam¶s  menWor:  AndreZ  Abraham.  This  docXmenW  Zill  proYide  an                 
oYerYieZ  of  Whe  differenW  Wechnical  aspecWs  of  oXr  projecW  and  oXr  opWions  for  dealing  ZiWh  each                  
parWicXlar  problem.  IW  Zill  also  inclXde  Whe  chosen  candidaWe  for  each  challenge,  Zhich  Zill  be                 
researched   more   WhoroXghl\   and   Xsed   WhroXghoXW   Whe   deYelopmenW   process.   
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2   TechQRORgLcaO   ChaOOeQgeV   
The  focXs  of  Whis  secWion  is  Wo  oXWline  all  foreseeable  Wechnical  challenges  WhaW  coXld  occXr                 
dXring  Whe  deYelopmenW  and  s\sWem  design  process.  The  s\sWem  Zill  be  composed  of  Whe                
folloZing   componenWs:   

CRGH/ASSOLFaWLRQ  RHSRVLWRU\ :  A  cenWral  locaWion  Zhere  all  code  and  docXmenWaWion            
Zill   be   held.   
MVP  BaFN-HQG :  A  program  Xsed  Wo  generaWe,  process,  and  YisXali]e  Whe  reqXesW              
generaWed   from   Whe   minimXm   Yiable   prodXcW   (MVP.)   
SWUHWFK  BaFN-HQG :  A  program  Xsed  Wo  alloZ  end-Xsers  Wo  define  Wheir  oZn  scenarios.               
This   daWa   is   When   passed   Wo   Whe   MVP   Back-end   for   YisXali]aWion.   
SWRUaJH :  An  cloXd-based  sWorage  s\sWem  Xsed  Wo  hoXse  Whe  daWa  associaWed  ZiWh  Whis               
applicaWion.   
WHE   VaULaWLRQ :   A   broZser   based   YariaWion   of   Whe   mobile   applicaWion.     
MRELOH   VaULaWLRQ :   A   mobile   applicaWion.   

  
Each  of  Whese  componenWs  liYe  in  one  of  Whree  domains.  The  domains  are  Xsed  Wo  groXp                  
componenWs  b\  Wheir  fXncWion  and  Xser  access.  Each  domain  and  Wheir  respecWiYe  componenWs               
are   defined   as   folloZs:   

COLHQW :  This  domain  is  accessible  b\  Whe  clienW  and  consisWs  of  all  fronW-end  /  pXblic                 
facing   componenWs.   

Web   VariaWion   
Mobile   VariaWion   

SHUYHU :   This   domain   is   accessible   b\   applicaWion   adminisWraWors.   
MVP   Back-end   
SWreWch   Back-end   
SWorage   

AGPLQ  /  DHYHORSHU:   This  domain  is  onl\  accessible  b\  applicaWion  deYelopers  and              
adminisWraWors.   

Code   ReposiWor\   
  

2.1   Cross   platform   deYelopment   
The  clienW  has  sWaWed  WhaW  iW  is  ideal  Wo  haYe  an  applicaWion  WhaW  is  fXncWional  on  boWh  mobile  and                     
deskWop  deYices.  In  order  Wo  saWisf\  WhaW  reqXiremenW  a  single  applicaWion  mXsW  be  compaWible                
across  deskWop  and  mobile  machines;  or  mXlWiple  applicaWions  mXsW  be  creaWed,  one  per               
deYice,   and   or   operaWing   s\sWem.   The   challenges   associaWed   ZiWh   cross   plaWform   inclXde:   

XnpredicWable   displa\   complicaWions   dXe   Wo   displa\   screen   YariaWion.   
a  lack  of  componenW  compaWibiliW\  dXe  Wo  a  non-naWiYe  approach,  or  mXlWi-code-base              
approach.   
lack   of   sXpporW   for   specific   operaWing   s\sWem   or   broZser   Yersions.   
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2.2   Data   Storage   
The   scenarios   associaWed   ZiWh   Whe   Madingle\   Model   are     
  

The  daWa  associaWed  ZiWh  each  scenario  range  from  0.2GB  Wo  8GB.  As  a  resXlW  of  Whe  large  file                    
si]e,  a  daWa  sWorage  componenW  is  necessar\  Wo  sWash  Whese  files.  According  Wo  oXr  clienW  Whe                  
peak  capaciW\  Zill  be  aboXW  1000GB.  GiYen  Whe  possible  ma[  capaciW\  of  Whe  file  s\sWem,  Whis                  
s\sWem  mXsW  be  eas\  Wo  access,  pXW  daWa,  and  feWch  daWa  aW  high-speeds  regardless  of  iWs                  
cXrrenW  capaciW\.  In  order  Wo  achieYe  Whis  Whe  sWorage  s\sWem  mXsW  be  locaWed  in  mXlWiple                 
locaWions  aW  once;  Whis  feaWXre  also  alloZs  for  daWa  redXndancies  Wo  preYenW  daWa  loss.  The                 
primar\   concerns   associaWed   ZiWh   daWa   sWorage   inclXde:   

CosW   per   qXer\   or   cosW   per   gigab\We.   
DaWa   aYailabiliW\.   
CompaWibiliW\   ZiWh   oWher   componenWs.   
Read   and   ZriWe   speeds.   

  

2.3   Back-End   Data   Processing   
GiYen  WhaW,  Whe  Madingle\  Model  is  compXWaWionall\  e[pensiYe,  iW  is  XnrealisWic  Wo  e[pecW  Whe                
end-Xser  Wo  haYe  Whe  hardZare  Wo  process  Whe  raZ  daWa  generaWed  from  a  scenario  ( See  2.2                  
Data  Storage. )  As  sXch,  a  back-end  s\sWem  is  reqXired  Wo  process  Whe  informaWion.  The  primar\                 
opWions  for  back-end  s\sWems  inclXde:  priYaWel\  oZned  hardZare  or  scalable  cloXd  back-end              
s\sWems.  OXr  clienW  does  noW  haYe  Whe  bXdgeW  or  space  Wo  accommodaWe  a  dedicaWed  serYer                 
Wherefore  a  cloXd  s\sWem  mXsW  be  Xsed.  The  primar\  concerns  associaWed  ZiWh  cloXd  s\sWems                
inclXde:   

CosW   per   acWiYaWion.   
UnfamiliariW\   ZiWh   serYerless   fXncWions.   
CloXd   s\sWem   inWegraWion.   
CloXd   s\sWem   managemenW.   

  

2.4   Securit\   
This  applicaWion  and  s\sWem  design  reqXire  access  and  managemenW  of  nXmeroXs  resoXrces              
(i.e.  daWa  sWorage,  applicaWion  hosWing,  cloXd  serYice  inWegraWion  and  managemenW.)  This  alloZs              
for  mXlWiple  aWWack  YecWors.  In  order  Wo  preYenW  malicioXs  acWors  from  gaining  XnfeWWered  access                
inWo  Whese  s\sWems,  Whe  mXsW  design  Whe  applicaWion  and  iWs  componenWs  ZiWh  secXriW\  as  Whe                 
primar\  focXs.  SecXriW\  as  a  deYelopmenW  forefronW  means  limiWing  Whe  Xser  and  s\sWem  access                
Wo  a  bare  minimXm,  Whis  is  knoZn  as  Whe  principle  of  leasW  priYilege.  B\  folloZing  informaWion                  
secXriW\  besW  pracWices  Whe  applicaWion  Zill  noW  onl\  be  more  secXre  bXW  haYe  a  longer  longeYiW\                  
becaXse   iWs   design   Zill   noW   be   obsoleWed   b\   Common   VXlnerabiliW\   and   E[posXres   (CVEs.)     
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3   TechQRORgLcaO   AQaO\VLV   
The  main  focXs  of  Whis  secWion  is  Wo  proYide  an  in-depWh  anal\sis  of  Whe  major  design  decisions                   
WhaW  are  reqXired  in  order  Wo  esWablish  a  foXndaWion  on  Zhich  Wo  begin  Whe  projecW  deYelopmenW.                  
This  secWion  consisWs  of  an  oYerYieZ  of  Whe  more  realisWic  choices,  a  fXrWher  eYalXaWion  of  Whose                  
choices,  and  a  jXsWified  conclXsion  for  each  final  decision.  The  foXr  major  design  decisions                
being   eYalXaWed   are:   

ApplicaWion     
FrameZork   
SWorage   
DaWa   Processing   &   VisXali]aWion   (back-end)  

3.1   Application   Platform   
The  applicaWion  mXsW  be  aYailable  Wo  Xse  on  one  or  more  differenW  plaWforms.  WiWh  Whis  being                  
said,  and  giYen  WhaW  oXr  poWenWial  end  Xser¶s  of  Whis  applicaWion  alread\  oZn  eiWher  an  iOS,                  
Android,  PC,  or  combinaWion  of  Whose,  deYices,  Whe  Wop  prospecWs  for  Whe  W\pe  of  applicaWion  are                  
as   folloZs:     

NaWiYe   Mobile   ApplicaWion   
Web   ApplicaWion   
ProgressiYe   Web   ApplicaWion   

  
3.1.1   PRWeQWLaO   ASSOLcaWLRQ   POaWfRUPV   
In  order  Wo  deWermine  Whe  besW  applicaWion  W\pe,  beloZ  is  a  qXaliWaWiYe  comparison  of  Whe                 
adYanWages   and   disadYanWages   of   each   applicaWion   W\pe.   
  

NaWLYH   MRELOH   ASSOLFaWLRQ(V):    A   naWiYe   mobile   applicaWion   is   an   applicaWion   WhaW   is   
deYeloped   specificall\   Wo   be   Xsed   on   a   single   mobile   plaWform.   

AdYanWages   DisadYanWages   

1. NaWiYe   applicaWions   haYe   access   Wo   
more   Wools   and   componenWs.   

1. In   order   Wo   meeW   Whe   clienW¶s   
specificaWions   Whis   ZoXld   reqXire   aW   
leasW   WZo   differenW   code-bases.   

2. NaWiYe   applicaWions   W\picall\   haYe   
beWWer   performance.   

       2.   The   inWerface   ZoXld   onl\   
           be   accessible   Yia   mobile   
           deYices   /   plaWforms.   

3. TesWing   naWiYe   applicaWions   is   easier   
Whan   non-naWiYe   applicaWions,   since   
naWiYe   applicaWion   are   made   for   a   
single   plaWform   i.e.   Android   or   iOS.   

      3.   ReqXires   Whe   Xser   Wo   doZnload   
          and   insWall   Whe   applicaWion,   raWher   
          Whan   rXnning   iW   off   a   Zeb-serYer.     

TabOe   1:   The   SRViWiYe   aQd   QegaWiYe   aVSecWV   Rf   XViQg   a   QaWiYe   PRbiOe   aSSOicaWiRQ   fRU   WhiV   SURMecW.   
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WHE   ASSOLFaWLRQ:    A   Zeb   applicaWion   is   an   applicaWion   WhaW   is   deYeloped   Wo   be   Xsed   b\   an\   
deYice   ZiWh   an   inWerneW   connecWion   and   access   Wo   a   Zeb   broZser.   

AdYanWages   DisadYanWages   

1. NoW   limiWed   Wo   a   specified   deYice   or   
operaWing   s\sWem.   

1. ReqXires   an   acWiYe   inWerneW   
connecWion   /   XnaYailable   offline.   

2. MXch   easier   deYelopmenW   process,   
WesWing   onl\   needs   Wo   be   done   on   
differenW   broZsers   and   screen   si]es   

       2.   SloZer   Whan   mobile   apps,   and     
           less   adYanced   in   Werms   of   feaWXres.   

TabOe   2:   The   SRViWiYe   aQd   QegaWiYe   aVSecWV   Rf   XViQg   a   Zeb   aSSOicaWiRQ   fRU   WhiV   SURMecW.   
  

PURJUHVVLYH   WHE   ASSOLFaWLRQ   (PWA):    A   progressiYe   Zeb   applicaWion   is   an   applicaWion   
deliYered   WhroXgh   Whe   Zeb,   bXilW   Xsing   Zeb   Wechnologies   (i.e.   HTML,   CSS,   JS.)   IW   is   

inWended   Wo   Zork   on   an\   plaWform   WhaW   Xses   a   broZser,   inclXding   boWh   deskWop   and   mobile   
deYices.   

AdYanWages   DisadYanWages   

1. AYailable   Wo   an\   deYice   ZiWh   a   
broZser.     

1. DifficXlW   deYelopmenW   process   since   WesWing   
mXsW   be   done   on   all   3   plaWforms   (iOS   app,   
Android   app,   PC   Zeb   broZsers)   

2. Can   be   doZnloaded   as   a   
naWiYe   mobile   applicaWion   for   
boWh   iOS   and   Android   deYices.   

      2.    OXr   Weam   has   Whe   leasW   e[perience   
            ZiWh   PWA   deYelopmenW   
  

TabOe   3:   The   SRViWiYe   aQd   QegaWiYe   aVSecWV   Rf   XViQg   a   SURgUeVViYe   Zeb   aSSOicaWiRQ   fRU   WhiV   SURMecW.   
  

3.1.2   CKRVeQ   ASSURacK   
The  choice  Ze  decided  Wo  go  ZiWh  Zas  Whe  ProgressiYe  Web  ApplicaWion.  The  issXe  ZiWh                 
deYeloping  WZo  separaWe  naWiYe  mobile  applicaWions  is  WhaW  iW  enWails  far  Woo  mXch  oYerhead  and                 
sWill  doesn¶W  proYide  a  Zeb  applicaWion.  The  issXe  ZiWh  jXsW  doing  Whe  Zeb  applicaWion  is  WhaW                  
Where  ZoXld  When  be  no  offline  Yersion  of  Whe  applicaWion.  IW  Zas  deWermined  WhaW  Whe  WargeW                  
aXdience  prefers  an  applicaWion  inWerface  in  comparison  Wo  a  Zeb  broZser  for  mobile  deYices.                
The  onl\  doZnside  Wo  deYeloping  a  PWA  is  WhaW  Whe  Weam  has  Yer\  liWWle  Wo  no  e[perience  ZiWh                    
WhaW  realm  of  deYelopmenW.  The  Weam  plans  Wo  oYercome  Whis  becaXse  Whe  deYelopmenW  of  Whe                 
applicaWion  as  a  PWA  alloZs  for  Whe  highesW  possibiliW\  of  Zidespread  Xse,  and  proYides  Whe                 
mosW   accessibiliW\   Wo   Whe   applicaWion   for   iWs   poWenWial   Xsers.     
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3.1.3   PURYLQJ   FeaVLbLOLW\   
In  order  Wo  proYe  WhaW  a  progressiYe  Zeb  applicaWion  is  Whe  besW  choice  for  Whis  projecW.  The                   
Weam  Zill  deYelop  sample  applicaWions  WhaW  Zill  rXn  across  mXlWiple  plaWforms.  The  Weam  Zill                
demonsWraWe   Whe   increased   XsabiliW\   for   Xsers   in   boWh   Whe   mobile   and   Zeb   applicaWions.   

3.2   FrameZork   
GiYen  WhaW  applicaWion  being  deYeloped  Zill  be  a  PWA,  Whis  secWion  oXWlines  and  eYalXaWes                
YarioXs  possible  frameZorks.  The  possible  choices  for  Whis  design  choice  has  been  narroZed               
doZn   Wo   Whe   folloZing:   

AWS   Amplif\¶s   bXilW-in   UI   frameZork   
Ionic   
ReacW   
FlXWWer   

  
3.2.1   PRWeQWLaO   FUaPeZRUNV   
In  order  Wo  deWermine  Whe  besW  frameZork  for  Whis  projecW,  beloZ  is  a  qXaliWaWiYe  comparison  of                  
Whe   adYanWages   and   disadYanWages   of   each   frameZork   opWion.   
  

AWS   APSOLI\¶V   EXLOW-LQ   UI   IUaPHZRUN:    AWS   Amplif\   is   a   cross-plaWform   deYelopmenW   
frameZork   belonging   Wo   Whe   mass   clXsWer   of   Ama]on¶s   Zeb   serYices.   IW   Zas   designed   Wo   alloZ   

for   e[Wreme   ease   of   inWegraWion,   hoZeYer   being   a   neZer   Wechnolog\,   iW   sWill   has   man\   kinks   
WhaW   ma\   need   Wo   be   Zorked   oXW.   

AdYanWages   DisadYanWages   

1. ConsolidaWion   of   Wools   reqXired   for   
applicaWion   deYelopmenW   (AWS   
Console.)   

1. Can   be   sporadic,   someWhings   Zork   
someWimes   and   noW   oWhers   for   
seemingl\   no   apparenW   reason.   

2. SmooWh   inWegraWion   ZiWh   oWher   AWS   
serYices.   

       2.   NeZer   Wechnolog\   and   has   far   less   
            online   resoXrces   for  
            WroXble-shooWing/learning.   

7DEOH   4:   7KH   SRVLWLYH   DQG   QHJDWLYH   DVSHFWV   RI   XVLQJ   A:6   APSOLI\¶V   EXLOW-LQ   8,   IRU   WKLV   SURMHFW.   
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IRQLF :   Ionic   is   anoWher   deYelopmenW   frameZork   Xsed   for   bXilding   cross-plaWform   mobile   
applicaWions,   and   Zeb   applicaWions.   The   frameZork   Xses   a   shared   librar\   of   Zeb   

deYelopmenW   sWandards   Zhich   alloZs   for   greaW   PWA   deYelopmenW.   

AdYanWages   DisadYanWages   

1. Man\   bXilW   in   UI   feaWXres   ZiWhin   Whe   
frameZork.   

1. Deeper   cXsWomi]aWion   Wo   naWiYe   
deYices   is   mXch   harder   Wo   achieYe.   

2. RXns   Whe   mosW   consisWenWl\   WhroXghoXW   
all   desired   plaWforms .   

      2.   Possible   lack   of   access   Wo   naWiYe   
      ComponenWs.   

3. DeYelopmenW   process   is   easier   
becaXse   of   Whis   consisWenc\.   

  

7DEOH   5:   7KH   SRVLWLYH   DQG   QHJDWLYH   DVSHFWV   RI   XVLQJ   ,RQLF   IRU   WKLV   SURMHFW.   
  
  
  
  
  
  

RHaFW   NaWLYH:    is   a   cross   plaWform   deYelopmenW   frameZork   creaWed   b\   facebook   WhaW   has   
become   popXlar   amongsW   deYeloper¶s.   BecaXse   of   iWs   abiliW\   Wo   Xse   jaYascripW   code   Wo   

essenWiall\   direcWl\   conWrol   Whe   naWiYe   plaWform   UI,   ReacW   NaWiYe   has   become   a   faYoriWe   among   
Whose   Zho   are   looking   for   greaW   performance   on   naWiYe   plaWforms.   

AdYanWages   DisadYanWages   

1. ReacW   has   a   loW   of   NaWiYe   feaWXres   
embedded   in   iWs   code   base.     

1. Code   base   doesn¶W   WransiWion   as   easil\   
beWZeen   plaWforms.   

2. Uses   e[isWing   and   knoZn   Zeb   
langXages.   

      2.   ReacW   NaWiYe   does   noW   come   ZiWh   a   loW   
          of   pre-bXilW   are   reqXire   condiWional   logic   
          for   mXlWiple   OS.     

3. Simple   deYelopmenW   process     

7DEOH   6:   7KH   SRVLWLYH   DQG   QHJDWLYH   DVSHFWV   RI   XVLQJ   5HDFW   1DWLYH   IRU   WKLV   SURMHFW.   
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FOXWWHU:    FlXWWer   is   Google¶s   neZ   cross   plaWform   deYelopmenW   frameZork   WhaW   offers   man\   
bXilW-in   ZidgeWs   and   Wools   WhaW   compile   on   Whe   naWiYe   plaWform   iWself   incorporaWing   all   major   

plaWform   differences   minimi]ing   Whe   amoXnW   of   shared   code   ZiWhin   Whe   applicaWion.   

AdYanWages   DisadYanWages   

1. NeZer   possibl\   ³Xp   and   coming   Wechnolog\´   
for   cross   plaWform   deYelopmenW.   

1. Uses   a   neZ   langXage,   DarW,   
Zhich   does   noW   haYe   a   large   
commXniW\.   

2. Offers   greaW   mobile   applicaWion   performance     

7DEOH   7:   7KH   SRVLWLYH   DQG   QHJDWLYH   DVSHFWV   RI   XVLQJ   )OXWWHU   IRU   WKLV   SURMHFW.   
  

3.2.2   CKRVeQ   ASSURacK   
The  Weam  decided  Wo  go  ZiWh  Ionic  as  Whe  frameZork  choice.  AWS  Amplif\  Zas  a  faYoriWe  for  a                    
shorW  Wime  becaXse  of  Whe  consolidaWion  of  resoXrces  WhaW  ZoXld  be  Xsed  ZiWh  Whe  UI  and                  
Backend  boWh  being  AWS,  along  ZiWh  Whe  e[pecWed  ease  of  inWegraWion  from  fronW  Wo  backend,                 
hoZeYer  Whe  neZer  and  someZhaW  sporadic  frameZork  Zas  WhoXghW  Wo  caXse  Xnnecessar\              
difficXlW\  Wo  Whe  Weam,  giYen  Whe  deYelopers  haYe  liWWle  Wo  no  cross-plaWform  deYelopmenW               
e[perience.  ReacW  Zas  a  solid  conWendanW  as  Zell  since  iW  is  a  fasW  groZing  skill  among                  
deYelopers  and  offers  greaW  mobile  performance,  Whe  onl\  issXe  Zas  Zhen  researching  and               
WesWing,  Whe  Weam  foXnd  WhaW  Whe  amoXnW  of  code  WhaW  ReacW  reqXired  mXch  more  code  Wo                  
deYelop.  Ionic,  on  Whe  oWher  hand,  does  noW  haYe  Whis  Xnnecessar\  oYerhead.  FlXWWer  being  Whe                 
shin\  neZ  frameZork  WhaW  iW  is,  Zas  an  inWrigXing  choice  especiall\  becaXse  iW  mighW  become  a                  
Yer\  popXlar  frameZork  in  Whe  near  fXWXre,  hoZeYer  Zhen  condXcWing  creaWing  sample              
applicaWions,  iW  Zas  deWermined  WhaW  FlXWWer  Zas  Woo  difficXlW  Wo  Zork  ZiWh  especiall\  becaXse  of                 
Whe  facW  iW  Xses  a  separaWe  programming  langXage  DarW,  raWher  Whan  being  primaril\  composed                
of  T\pescripW/JaYascripW.  BecaXse  Ionic  Zas  foXnd  Wo  proYide  Whe  mosW  consisWenc\  beWZeen              
Whe  Whree  plaWforms,  along  ZiWh  iWs  fair  share  of  online  resoXrces,  offering  a  mXch  smooWher                 
PWA   deYelopmenW   e[perience,   iW   Zas   Whe   final   choice   for   Whe   applicaWion¶s   frameZork.   

  
3.2.3   PURYLQJ   FeaVLbLOLW\   
In  order  Wo  proYe  Whe  feasibiliW\  of  Ionic  as  a  frameZork  for  deYeloping  a  progressiYe  Zeb  app.                   
The   Weam   plans   Wo   bXild   a   sample   PWA   Xsing   Ionic,   and   docXmenWing   iWs   ease   of   Xse   beWZeen     
mobile  plaWforms  and  broZsers.  This  Zill  demonsWraWe  WhaW  Whis  frameZork  Zill  proYide  for  Whe                
mosW  efficienW  deYelopmenW  process  Zhile  also  meeWing  all  Whe  reqXiremenWs  necessar\  for  a               
fXll\-fXncWional   PWA.   
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3.3   Storage   
DaWa  sWorage  Zill  be  ke\  in  proYiding  daWa  in  Whe  progressiYe  Zeb  applicaWion,  and  Ze  are  giYen                   
mXlWiple  choices  in  regards  Wo  hoZ  Ze  Zill  sWore  Whe  daWa.  As  Whis  is  a  progressiYe  Zeb                   
applicaWion,  Ze  are  able  Wo  adapW  and  XWili]e  some  forms  of  normal  Zeb  applicaWion  sWorage                 
Wools  in  oXr  deYelopmenW.  Since  one  of  oXr  major  challenges  is  specificall\  Whe  accessibiliW\  Wo                 
an  e[Wremel\  large  qXanWiW\  of  daWa,  iW  is  essenWial  WhaW  oXr  applicaWion  has  a  reliable  and  fasW                   
daWabase  WhaW  can  feWch  daWa  qXickl\  and  efficienWl\  for  oXr  Xsers.  We  also  reqXire  a  loZ  leYel                   
API  for  local  daWa  managemenW  in  oXr  progressiYe  Zeb  applicaWion,  Whe  selecWion  WhaW  Ze  are                 
giYen   e[Wends   Wo   all   cXrrenW   aYailable   normal   Zeb   applicaWion   APIs.   
  

3.3.1   PRWeQWLaO   SWRUaJe   OSWLRQV   
In  order  Wo  deWermine  Whe  besW  sWorage  opWion,  beloZ  is  a  qXaliWaWiYe  comparison  of  Whe                 
adYanWages   and   disadYanWages   of   each   sWorage   opWion.   
  
  

APa]RQ   WHE   SHUYLFHV   S3:    Ama]on   Web   SerYices   or   more   commonl\   knoZn   as   AWS,   
offers   a   Zide   range   of   Wools   and   serYices   WhaW   haYe   been   refined   Wo   assisW   in   all   sorWs   of   

siWXaWions   for   deYelopmenW.   In   oXr   case   Ze   are   looking   inWo   AWS¶s   S3   modXle   WhaW   alloZs   for   
Whe   eas\   access   of   daWa   chXnks   WhaW   can   YasWl\   range   in   si]e,   alloZing   from   a   single   b\We   all   

Whe   Za\   Wo   a   feZ   Werab\Wes,   and   can   all   be   Wransferred.   IW   does   Whis   b\   Xsing   iW¶s   oZn   
deYeloped   objecW   called   a   bXckeW,   Zhich   alloZs   an\   sorW   of   daWa   being   Wransferred   Wo   be   

sWored   in   a   bXckeW   objecW   for   eas\   sending   and   reWrieYal   of   Whe   daWa.   

AdYanWages   DisadYanWages   

1. Official   docXmenWaWion   on   GiWhXb   on   sXpporW   
beWZeen   AWS   and   Whe   Ionic   FrameZork   
alloZing   for   easier   deYelopmenW.   

1. Possibl\   cosWl\   in   Whe   long-Werm   
ZiWh   hidden   fees   

2. FasW   e[ecXWions   of   reWrieYals   of   daWa,   
e[Wremel\   XsefXl   for   oXr   applicaWion   WhaW   
needs   Wo   moYe   daWa   Wo   Xsers   qXickl\.   

  

3. Can   Wransfer   e[Wreme   amoXnWs   of   daWa   aW   a   
Wime,   ranging   from   b\Wes   Wo   a   feZ   Werab\Wes.   

  

7DEOH   8:   7KH   SRVLWLYH   DQG   QHJDWLYH   DVSHFWV   RI   XVLQJ   APD]RQ   :HE   6HUYLFHV   63   IRU   WKLV   SURMHFW.   
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MLFURVRIW   A]XUH   BORE:    MicrosofW   A]Xre   is   AWS¶s   main   compeWiWor   in   Whe   field,   as   A]Xre   iWself   
is   e[Wremel\   similar   Wo   AWS   in   Werms   of   haYing   man\   differenW   daWabase   serYices   for   specific   

Xses.   The   riYal   Wo   AWS¶s   S3   modXle   is   A]Xre¶s   Blob   serYice,   Zhich   offers   a   similar   
e[perience   in   haYing   iWs   oZn   objecW   WhaW   iW   Xses   Wo   Wransfer   daWa.   HoZeYer,   insWead   of   a   bXckeW   

objecW,   A]Xre   Xses   W\pical   daWa   W\pes   sXch   as   Wables   and   Binar\   Large   OBjecWs,   commonl\   
abbreYiaWed   as   BLOBs.   While   iW   does   noW   offer   Whe   peak   performance   as   oWher   opWions,   Whis   is   

Yer\   bXdgeW   friendl\   and   scales   Zell   WoZards   smaller   projecWs   sXch   as   oXrs.   

AdYanWages   DisadYanWages   

1. One   of   Whe   mosW   economicall\   Yiable   
opWions   for   sWorage   space.   

1. While   e[Wremel\   reliable,   can   be   
someZhaW   limiWed   in   Werms   of   
Xsage.   

2. Reliable   and   WrXsWZorWh\   enoXgh   Wo   
Wransfer   daWa   secXrel\   and   efficienWl\   on   
Whe   scale   of   oXr   projecW.   

  

3. Can   scale   Whe   amoXnW   of   sWorage   space   
for   projecW   si]es,   from   large   mXlWi   billion   
dollar   compan\   programs   Wo   small   groXp   
projecWs.   

  

7DEOH   9:   7KH   SRVLWLYH   DQG   QHJDWLYH   DVSHFWV   RI   XVLQJ   0LFURVRIW   A]XUH   BORE   IRU   WKLV   SURMHFW.   
  

GRRJOH   CORXG:    Google   CloXd   is   one   of   Whe   mosW   popXlar   cloXd   sWorage   proYiders   for   
consXmers,   riYaling   oWher   Wech   gianWs   MicrosofW   and   Ama]on   in   Werms   of   pricing   and   

capabiliWies.   IW   also   shines   in   accessibiliW\   from   an\Zhere   on   Whe   globe,   Zhere   accessing   daWa  
is   fasW   and   eas\   dXe   Wo   loZ   laWenc\   proYided   from   iW¶s   nXmeroXs   hosWing   locaWions   WhaW   can   

sWore   and   send   daWa.   

AdYanWages   DisadYanWages   

1. Can   be   cheaper   Whan   AWS   in   specific   
insWances,   depending   on   ZhaW   serYices   
are   chosen.   

1. While   e[Wremel\   reliable,   can   be   
someZhaW   limiWed   in   Werms   of   
Xsage.   

2. AlloZs   for   fasW   and   eas\   accessibiliW\   from   
an\Zhere   in   Whe   Zorld.   

      2.   Ver\   simplisWic   in   Werms   of   sWorage   
          and   Wools,   does   noW   proYide   mXch   
          oXWside   sXpporW   oWher   Whan   Whe   
          basics.   

3. Does   noW   haYe   a   minimXm   si]e   for   
objecWs   being   Wransferred,   can   selecW   as   
mXch   or   as   liWWle   daWa   reqXesWed.   

      3.   Man\   insWances   iW   becomes   more   
      cosWl\   Whan   AWS   and   ma\   offer   loZer   
      qXaliW\   serYice.   

7DEOH   10:   7KH   SRVLWLYH   DQG   QHJDWLYH   DVSHFWV   RI   XVLQJ   *RRJOH   CORXG   IRU   WKLV   SURMHFW.   
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KXPXORV:    A   smaller   compan\   Whan   Whe   Whree   Wech   gianWs,   KXmXlos   proYides   sWorage   space   
for   nXmeroXs   prominenW   companies   WhaW   can   proYe   iW¶s   a   Yiable   opWion   in   comparison   Wo   Wheir   
larger   riYals.   KXmXlos   is   slighWl\   differenW   Whan   Whe   oWher   opWions   in   here   as   Zell   in   Wechnical   
Werms,   as   iW   noW   onl\   alloZs   consXmers   Wo   geW   sWorage   space   bXW   also   proYides   a   Zide   range   

of   serYices   Wo   help   deYelop   mobile   and   Zeb   applicaWions.   

AdYanWages   DisadYanWages   

1. Helps   Wo   reporW   crashes   WhaW   occXr   Zhen   
Wransfering   daWa.   

1. MosWl\   aimed   WoZards   sWandard   
mobile   applicaWion   deYelopmenW.   

2. Has   man\   smaller   feaWXres   inclXded   in   iW¶s   
oZn   SDK   WhaW   can   help   Wo   deYelop   and   fi[   
problems.   

      2.   Less   knoZn   Whan   Whe   oWher   opWions,   
          so   less   commXniW\   deYelopmenW   and  
          sXpporW.   
  

7DEOH   11:   7KH   SRVLWLYH   DQG   QHJDWLYH   DVSHFWV   RI   XVLQJ   .XPXORV   IRU   WKLV   SURMHFW.   
  

3.3.2   CKRVeQ   ASSURacK   
IW  Zas  deWermined  WhaW  AWS  S3  Zill  be  Whe  besW  solXWion  for  Whe  applicaWion.  AWS  S3  proYides                   
nXmeroXs  helpfXl  Wools  in  regards  Wo  deYeloping  a  daWabase  and  mainWaining  iW.  IW  also  proYides                 
Wop   qXaliW\   serYice   ZiWh   a   99.9%   XpWime   as   Zell   as   qXick   and   eas\   daWa   Wransfer.     

  
  

3.3.3   PURYLQJ   FeaVLbLOLW\   
The  capabiliWies  of  AWS  S3  can  be  demonsWraWed  b\  creaWing  a  moderaWe  si]ed  sample  daWaseW                 
or  daWa  lake  Xsing  Wheir  serYice  and  rXnning  nXmeroXs  WesWs  Wransferring  daWa  back  and  forWh                 
from  oXr  applicaWion  Wo  Whe  cloXd  sWorage.  This  WesW  coXld  be  done  and  Wried  ZiWh  man\  differenW                   
facWors,  a  feZ  inclXding:  locaWion  from  Zhere  Whe  daWa  ZoXld  be  accessed.  Since  oXr  applicaWion                 
Zill  be  Xsed  aroXnd  Whe  Zorld  iW  is  imporWanW  WhaW  AWS  S3  has  nXmeroXs  daWa  redXndancies  Wo                   
alloZ   Xsers   Wo   reWrieYe   daWa   aroXnd   Whe   Zorld,   and   aW   an\   Wime.    
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4   TechQRORg\   IQWegUaWLRQ   
One  of  Whe  main  challenges  so  far  Zas  finding  a  Za\  Wo  inWegraWe  seYeral  differenW  serYices  WhaW                   
coXld  saWisf\  all  Whe  reqXiremenWs.  We  needed  Wo  find  serYices  WhaW  coXld  add  a  UI  frameZork,                  
daWa  sWorage,  daWa  processing,  and  YisXali]aWion  componenW.  Finding  serYices  WhaW  Zork             
WogeWher  for  WhaW  man\  differenW  Whings  is  difficXlW,  bXW  iW  is  possible.  ForWXnaWel\,  one  of  Whe                  
serYices  Ze  Zere  looking  aW  alloZed  Xs  Wo  add  mXlWiple  componenWs  ZiWh  jXsW  one  serYice.  We                  
belieYe  WhaW  Whe  combinaWion  of  Ionic  and  AWS  Zill  alloZ  Xs  Wo  bXild  a  progressiYe  Zeb  app  WhaW                    
implemenWs   all   Whe   reqXiremenWs.   

  
The  firsW  parW  of  oXr  solXWion  Zill  be  Whe  daWa  sWorage  WhroXgh  AWS.  This  Zill  alloZ  programmers                   
Wo  sWore  Whe  predefined  simXlaWions  in  a  parWicXlar  locaWion,  so  WhaW  Whe\  can  be  accessed  b\  Whe                   
Xser  laWer.  When  Whe  Xser  selecWs  Whe  simXlaWion,  iW  Zill  reWrieYe  WhaW  daWa  from  Whe  AWS  sWorage.                   
From   Where,   iW   Zill   Xse   Whe   Ionic   defined   fronW   end   Wo   displa\   Whe   informaWion   Wo   Whe   Xser.   

  
AnoWher  parW  of  Whe  projecW  WhaW  Zill  reqXire  a  coXple  of  Whe  serYices  is  Whe  UI  frameZork.  Once                    
Whe  Xser  enWers  an  area  WhaW  Whe\  ZanW  informaWion  on,  Whe  informaWion  Zill  be  reWrieYed  from  Whe                   
proper  spoW  in  Whe  daWa  sWorage.  This  mighW  be  kind  of  difficXlW  depending  on  Whe  region  WhaW  Zas                    
selecWed.  If  a  Xser  selecWs  a  Zide  range  of  biodiYersiW\,  Ze  Zill  be  Wasked  ZiWh  geWWing  cohorW                   
informaWion  from  seYeral  differenW  spoWs  of  memor\  sWorage.  Parsing  WhroXgh  Whe  daWa  sWored               
Zill   reqXire   an   algoriWhm   Wailored   specificall\   Wo   Whe   Madingle\   model.     

  
AddiWionall\,  if  Ze  Xse  Ionic  iW  Zill  alloZ  Xs  Wo  creaWe  an  iPhone  applicaWion,  Android  applicaWion,                  
and  a  Zeb  applicaWion  all  aW  Whe  same  Wime.  This  Zill  saYe  Xs  Wime  from  haYing  Wo  learn  SZifW                     
programming  langXage  or  ZriWing  WZo  differenW  seWs  of  code  for  Zeb  applicaWions  and  an                
Android  applicaWion.  This  Zill  greaWl\  redXce  Whe  amoXnW  of  Wime  WhaW  is  needed  Wo  implemenW                 
Whe   UI   inWerface   across   mXlWiple   deYices.     
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FigXre  1.1  These  are  Whe  ke\  componenWs  of  Whe  applicaWion.  There  are  Whree  sides  Wo  Whe                  
s\sWem  design:  admin/deYeloper  side,  serYer  side,  and  clienW  side.  To  connecW  each  componenW               
in  a  side  and  connecW  one  side  ZiWh  anoWher  side,  oXr  applicaWion  Xses  fiYe  differenW                 
inWeracWions.  The  firsW  inWeracWion  WhaW  is  shoZn  in  Whis  diagram  is  represenWed  b\  a  solid  black                 
line.  These  connecWions  can  onl\  be  accessed  b\  priYileged  Xsers  or  deYelopers.  The  second                
line  sW\le  is  Whe  dashed  black  lines.  The  dashed  lines  s\mboli]e  an  end-Xser  Zho  makes  a                  
reqXesW  Wo  a  pXblic  s\sWem.  For  Whis  program,  Whe  pXblic  s\sWem  Zill  eiWher  be  a  mobile                  
applicaWion  or  an  Ionic  Web  applicaWion,  depending  on  ZhaW  Whe  Xser  selecWs.  The  Whird                
connecWion  is  Whe  doXble-doWWed  lines.  This  line  formaWion  is  Xsed  Wo  shoZ  hoZ  Whe  end-Xser                 
indirecWl\  accesses  WhaW  parW  of  Whe  s\sWem.  AnoWher  inWeracWion  Ze  see  is  Whe  solid  pink  line.                  
This  line  models  Whe  relaWionship  beWZeen  Whe  MVP  and  Whe  sWreWch  goals.  This  relaWionship  is                 
necessar\  becaXse  Whe  MVP  Zill  be  Xsed  Wo  process  Whe  sWreWch  goal  daWa.  LasWl\,  Whe  solid                  
pXrple   line   demonsWraWes   Whe   connecWion   beWZeen   Whe   Back-end   fXncWion   and   Whe   daWabase.     

  

  

  

  

  
  
  
  
  
  

16   



5   CRQcOXVLRQ   
While   iW   is   sadl\   mXch   Woo   laWe   Wo   saYe   Whe   norWhern   ZhiWe   rhinoceros,   Whe   sorroZ   from   Whis   loss   
of   biological   diYersiW\   Zill   noW   haYe   Wo   repeaW   iWself   in   Whe   fXWXre.   WiWh   Whis   applicaWion,   Ze   e[pecW   
WhaW   oXr   Xsers   aroXnd   Whe   Zorld   Zill   become   more   aZare   aboXW   Whe   saddening   and   caWasWrophic   
scenarios   WhaW   ma\   occXr   from   conWinXing   malicioXs   hXman   acWiYiWies   in   Whe   Zild.   
  

We   also   hope   WhaW   Whe   projecW   is   able   Wo   gain   enoXgh   sXpporW   in   order   Wo   finall\   bring   aboXW   
some   change   in   Whis   long   sWanding   issXe   WhaW   has   lXrked   on   oXr   planeW   for   so   man\   \ears.   
ThoXgh   Whis   ma\   seem   like   a   simple   opWimisWic   WhoXghW,   ZiWh   Whe   applicaWion   being   able   Wo   
sXpporW   sXch   a   Zide   YarieW\   of   deYices,   Whe   diYersiW\   of   oXr   Xsers   Zill   hopefXll\   be   as   diYerse   as   
Whe   habiWaWs   Whe\   Zill   learn   aboXW.   
  

DXring  Whe  design,  deYelopmenW,  and  implemenWaWion  of  Whis  projecW  iW  is  predicWed  WhaW  Ze  Zill                 
encoXnWer  nXmeroXs  issXes  regarding:  secXriW\,  cross-plaWform  compaWibiliW\,  back-end  daWa           
processing,  and  daWa  sWorage.  The  aboYe-menWioned  concerns  Zere  addressed  and  haYe  been              
oXWlined   in   a   general   plan   inclXding   Whe   Wechnolog\   of   choice,   and   alWernaWiYes.   
  

The  Wable  beloZ  ( see  Table  12 )  oXWlines  a  high  leYel  sXmmar\  of  Whe  forecasWed  design                 
challenges   as   Zell   and   Whe   oXWcome.     
  

In  Werms  of  Whe  plaWform  choices,  Ze  chose  a  ProgressiYe  Web  applicaWion  becaXse  iW  ZoXld                 
alloZ  for  Whe  deYelopmenW  of  a  mobile  and  Zeb  applicaWion  Xsing  a  single  code  base.  The                  
greaWesW  concern  ZiWh  Whis  decision  is  WhaW  Whe  Weam  has  liWWle  Wo  no  e[perience  deYeloping                 
PWA¶s.   
  

Regarding  Whe  frameZork  choices,  Whe  iniWial  candidaWes  inclXde:  AWS  Amplif\'s  bXilW-in  UI              
FrameZork,  Ionic,  ReacW,  FlXWWer.  IW  Zas  deWermined  WhaW  Ionice  ZoXld  be  Whe  besW  choice                
becaXse  iW  proYided  Whe  mosW  consisWenc\,  in  comparison  Wo  Whe  oWher  candidaWes.  Ionic  also                
has  a  healWh\  online  ecos\sWem,  alloZing  a  Zide  arra\  of  online  resoXrces,  Zhich  Zill  offer  a                  
mXch   smooWher   PWA   deYelopmenW   e[perience.   
  

The  primar\  challenge  associaWed  ZiWh  Whe  sWorage  aspecW  inYolYes  Whe  large  file  si]es.  The                
applicaWion  mXsW  haYe  a  reliable  and  fasW  sWorage  s\sWem  Wo  qXickl\  feWch  daWa  for  Whe  end-Xser.                  
As  a  resXlW  of  AWS  S3¶s  sWorage  opWions,  ease  of  access,  and  reliabiliW\  iW  Zas  Whe  besW  choice                    
for   deYelopmenW.   
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CKaOOHQJHV   SXPPaU\   

Challenge   Choice   Choice   DescripWion   

ApplicaWion   T\pe  ProgressiYe   Web   ApplicaWion   
(PWA)   

A   PWA   Zill   alloZ   Xs   Wo   deYelop   for   a   
ZebsiWe   and   mobile   app   Xsing   a   single   
codebase.   

FrameZork   Ionic   Ionic   is   an   esWablished   PWA   frameZork   
WhaW   comes   ZiWh   nXmeroXs   bXilW-in   
componenWs.   Secondl\,   Ionic   has   a   
raWher   genWle   learning   cXrYe,   since   iW's   a   
jaYascripW   based   frameZork.   

SWorage   AWS   S3   AWS   S3   offers   a   cheap,   fasW,   and   Xser   
friendl\   Za\   Wo   sWore   large   sXms   of   daWa.     

Table   12:   ChallengeV   SXmmar\   Table   
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TabOe   13:   P
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