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Object ive
Provide a platfor m  implementi ng  the most  common  features of  the three
appl ications,  and  a framewor k  that  can be used  in developing  appl ications that
will  use the platfor m.

Requirements
1 Game Engine
Pier436  will  include  a game engine which  must  support  the fol lowing:  

1.12D  Suppor t
The game engine must  support  the fol lowing  common  2D graphics l ibrari es:

1.1.1Camera  draw  canvas  -  Embeddable  UI component  that  provides  the
viewpoint  f rom  a speci f ied  camera,  or  'eye', in the game world.  The defaul t
camera  will  be orthographic  and  look  down  on  the XY plane.

1.1.2Drawing  uti l i ties -  A framework  for  adding  custom  vector  draw  and/or
raster  draw  to the camera  view speci f ied  in 1.1.1

1.1.3Spri te rendering  -  Abil i ty  to draw  rasteri zed  images with  alpha
transparency
1.1.3.1Spri te l ibrary  -  Collection  of  of ten  used  images and  objects
1.1.3.2User  speci f ied  spri tes  -  Abil i ty  to load  custom  made spri tes

1.1.42D Sound  -  Playback  abi l i ty  for  sound  formats  wav and  mp3
1.1.5Collision  Detection  -  Col lision  between  regions  will  be supported.  Spri tes

with  alpha transparency  will  uti l i ze whatever  region  method  such  that  their
transparent  regions  are not  represented  by  a col l i sion  region.  

1.1.6Enti ty  PickingÑ abi l i ty  to select  enti ties  in the game world  by clicking  on
the canvas  (1.1.1).  These regions  will  be def ined  as above.

1.2Display  Contr ol ler
The game engine will  support  3D objects  and  scenes but  must  maintai n:

1.2.13D view of  2D game worl d  -  The game worl d  can  be def ined  in 2D yet
viewed  in 3D.

1.2.22D Libraries Crossover  -  All  2D libraries  requi red  in 1.1 must  be
supported  in 3D.

1.2.3Object  Loading  -  3D Object  loading  and  renderi ng  from  popular  formats
(to be decided,  but  probably  .obj)

1.2.4User  Interface -  Common  user  interface commands  that  wil l  affect  the
camera  canvas,  which  will  be consumed  by  keyboard  and  mouse

The common inf rastructure team seeks to specify a type of  
applicat ion, and to provide a plat form on which an applicat ion of  this 
type could be built . The plat form is mot ivated by three needed 
applicat ions: the Building Secur ity Simulat ion, the Island/ Planet 
Explorat ion, and the Traf f ic Flow Simulat ion. This init ial specif icat ion 
for the common infrastructure is init ially conceived f rom the common 
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commands,  the defaul t  commands  are yet  to be determi ned  but  wil l  be
customi zable.
1.2.4.1Scrol l ing  -  Translate  the map  and  all  its enti ties.
1.2.4.2Scaling -  Adjust  the relative size of  the map  and  all  i ts enti ties.
1.2.4.3Rotation  -  Spin the orientati on  of  the map  and  al l  its enti ties.

2 World  Model
The platf orm  will  maintai n  game state of  the appl ication,  providi ng  speci f i cal ly

the following:
2.1State Contr ol l er

2.1.1Time- - - A clock  that  can  be used  by the appl ication,  which  can run  as
slow  as real  time and  as fast  as the appl ication  mandates.

2.1.2Load/Reset - - - The abi l i ty  for  the appl ication  to ini tial i ze and  reset  the
world  model.

2.1.3Enti ty  Registrati on- - - To appl ications  the abi l i ty  to create  and  add
enti ties to the world  model  maintai ned  by the platf orm.

2.2Camer a Contr ol l er
The appl ication  will  have the abi l i ty  to def ine an envi ronment  in which  the

enti ties exist.  The implementati on  of  the map  will  support:  
2.2.1Graphical  viewer- - - A means  for  the user  to view the state  of  the map,

which  supports:  
2.2.2Zoom  levels- - - The abi l i ty  to view higher  detai l  of  a smal ler  area,  or  view

more of  the map  at  lower  detai l . 
2.2.3Enti ty  representati on- - - The enti ties  will  be viewable superimposed  onto

the map.  
2.2.3.1The enti ties  will  appear  at  thei r  location  in the worl d  model .  
2.2.3.2The inf luence  of  an enti ty  should  be bounded  over  a set  region  in
the map.  

3 Communicat ion  Manager
3.1Standar d  inter face  for  communi cat i on  over  a net wor k .

Note: 
We test  our requirements on the game engine by showing that  there is at  
least  one f reely available game engine that  implements the substant ial  
por t ion of  these requirements.  There is indeed such a game engine, and it  
is called the JMonkey Engine [www.jmonkeyengine.com].

JMonkey meets requirements for  the Game Engine as specif ied:
1.1.1, 1.1.2, 1.1.3, 1.2.*

Extension of  JMonkey would be required to meet requirements:
1.1.4, 1.1.5, 1.1.6
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3.1.1The platform  will  provide near  real - time message exchange over  a
network.

3.1.2The messages  will  be handled  by  a message control ler  in the platf orm.
3.1.3Messages will  be returned  to the appl ication's  message handler.
3.1.4The platform  will  support  guaranteed  message del ivery.

3.2Event  Contr ol ler
The platf orm  will  support  the capabi l i ty  of  receiving  and  broadcasti ng  world
state changes
3.2.1The appl ication  must  have an event  handler  and  event  creators  (including

spri te interaction  and  UI interaction)
3.2.2Changes must  be broadcast  back  to al l  client  systems  to keep  systems  in

sync  with  each  other.
3.2.3The platform  will  maintai n  an event  control ler  to update  worl d  state and

dispatch  messages to clients.

3.3Client  Wor ld  State Synchr oni zat i on
The platf orm  must  quickly  update  al l  client  worl d  states  af ter  a state change.
3.3.1One platf orm  must  be the suppl ier  for  ground- truth  enti ty

representati on.
3.3.1.1The platform's  message control ler  wil l  employ  a "fai r"  message
dispatchi ng  system  to update  clients.

3.3.2The platform  will  support  an  infrastructure  for  responding  to worl d  state
changes.

3.3.3The event  control ler,  state  manager,  and  message control ler  wil l  work  in
tandem  to respond  to world  state  changes  and  broadcasti ng  them  back  to
the client  systems.

3.4Enti t y  Manager
The platf orm  will  provide an interf ace for  manipulati ng  enti ties  that  exist  in

the global  worl d  model .
3.4.1The platform  will  support  enti ties that  are shared  to other  clients  on the

network.
3.4.1.1The platform's  enti ty  manager  will  hol d  aliases  to the clients'
enti ties

3.4.2The platform  will  support  enti ties that  are not  shared  to other  clients  on
the network.

3.4.3The platform  will  support  human  and  computer  control led  enti ties  that
af fect  world  state.

4 Graphics
The product  wil l  support  management  of  a col lection  of  enti ties,  both  as a
method  of  data abstracti on  for  the appl ication  layer,  and  for  graphical
representati on  of  these  enti ties.

4.1Base Enti ty  Hier ar chy
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The product  wil l  provide an enti ty  hierarchy  such  that  enti ties inheri t  behavior
and  are easi ly  extensi ble.   It wil l  provi de several  commonly  used  enti ties,  such  as:

4.1.1Static enti ties- - - a non- interactive,  non- col l iding  world  object  that  do
not  respond  to encounters  or  col l isions.

4.1.2Dynamic  (Impassibl e and  Passable)  enti ties- - - an interactive,  col l iding
world  object  that  respond  to encounters  and  col l i sions  with  plugged- in
event  actions.

4.1.3Movable enti ties- - - an enti ty  whose posi tion  state  can  be changed.
4.1.4Control led  enti ty- - - an enti ty  that  has pluggable control  logic, ei ther

f rom  a human  or  computer  source (AI).

4.2Contr ol  Logic Hier ar chy
The product  wil l  provide a hierarchy  for  control  logic for  control lable enti ties,
such  that  they  are responsi ble for  the enti ties movement.

4.2.1Random  movement - - - a parameter - based  random  walk.
4.2.2Constrai ned  movement - - - a random  movement  in a conf i ned  space.
4.2.3Patterned  movement - - - movement  in a recurri ng  sequence  of  steps.

4.3User  I nter face
The product  must  provide the appl ication  developer  with  a base user  interf ace,
that  includes  at  least  the fol lowing:

4.3.1Map Control s- - - Implement  controls  that  change the view state of  the
map  in the user  interface.

4.3.2Implements  UI behavior  includi ng  buttons,  text  areas,  and  menus.
4.3.3Framework  must  be able to process  and  interpret  user  input,  including

keyboard  and  mouse  events.
4.3.4The product  must  allow  the appl ication  developer  to add  components  to

the user  interface,  as necessary  for  that  appl ication's  speci f ic  concerns.

4.4Spr i te L ibrar y
The product  wil l  provide a set  of  2D spri tes  for  the appl icati on  teams.

4.5Message  Pr otocol
The product  wil l  provide a standard  message protocol  to the appl ication  teams.

4.6Color  Palet te
The product  wil l  provide a color  palette  for  the appl ication  teams.
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Architectural  Diagrams
Platform  Architecture

Figur e 1 Ð The Pier 436  Plat for m  implement s  the most  common  elements  needed  by  the thr ee
appl icat ion  teams,  and  faci l i tates such  act ions  as message  passing,  state maintenance,  and
ent it y  registr at ion.   
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Framework  Archi tecture

Figur e 2 - -  The Pier 436  Framewor k  implement s  some  opt ional  featur es  to faci l i tate
appl icat ion  development  on  top  of  the Pier 436  Plat for m.  The fr amewor k  also  exposes  some  of
the inter face of  the plat for m  to speed  development  at  the applicat ion  level .
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Models
Event  Passing

Figur e 3 Ð Entit ies may  be noti f ied  of  events  by  r egister ing  listener s  on  the ser ver .   When
another  ent it y  emits an event  of  that  type,  the ser ver  not i f ies  all  enti t i es  in  the lookup  table.
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The Game World

Figur e 4 Ð The game wor ld  is made up of  many  sub  modules  that  handle state changes,  game
logic,  and  r ender ing.   Events fr om  the GUI ar e sent  to the game contr ol ler , which  aler ts the
r est  of  the sub  modules  to alter  behavior  as necessar y.
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Creating  a New  Enti ty

Figur e 5 Ð New  ent it ies  ar e cr eated  by  the appl icat ion  by  extending  pr edef ined  enti t y  types  in
the platfor m  envir onment .   New  enti t ies  ar e r egister ed  by  the appl icat ion  in the enti ty
manager ,  which  stor es  their  infor mat i on.

Creating  a New  Enti ty  Timel ine

Figur e 6 Ð Once an enti t y  is cr eated  and r egister ed,  the plat for m  stor es  the ent it yÕs
infor mat ion  and  not i f ies  al l  cl ients to update wor ld  state.
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Manipulat ing  the Game World: Coll isions

Figur e 7Ñ Collisi ons  ar e managed  by  the game logic.   Imper meable ent it ies are located  in the
ent it y  manager ,  which  outputs  col l i si on  data and a hit  ent i t y.   These data ar e used  to update
the state of  ent i t ies af fected  by  the col l isi on.
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Glossary
Enti ty  -  Object  in the game world  that  is tracked  and  kept  current  across  al l
appl ication  clients.

Framework  -  Set  of  modules  common  across  two or  more appl ications.

Region  Ð Sub- area of  display  space.  Regions  may  be rectangular,  ovoid,
polygonal ,  or  a conglomerati on  of  the previous  three basic types.

Platform  -  Set  of  modules  necessary  in every  appl icati on.
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