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“MEANWHILE…”

1 Executive Summary

1.1 Abstract of game story

A hooded stranger recruits Doc Franklin to lend a hand in the Time Lab, in which an accident has released dangerous temporal rifts while sealing off the machinery needed to clean up the mess.  The good doctor must travel backwards and forwards in time, manipulate objects in the lab, and interact with his own past and future selves to fulfill his mission and unlock all areas of the damaged lab.  However, the power of time travel comes with a catch: future selves must remain hidden from their counterparts in the past to avoid the threat of temporal paradox.  Doc Franklin’s future self is his best friend, and his past self his worst enemy, as he seeks to penetrate the mysteries of the Time Lab.
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Figure 1.  Main menu screen.

2 Game Play Look and Feel

2.1 Appearance

MEANWHILE... is a puzzle game in which the player slides blocks and uses found items to make his way through each level.  In addition, the player can use temporal rifts to travel backwards in time.  The time-travel mechanic effectively creates multiple copies of the player that are able to work together to solve puzzles.  This collaboration can only flow in one direction, because the player cannot allow his past selves to see any evidence of his current activities.  The rules for avoiding paradoxes are shown in Figure 2.
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Figure 2.  Instruction window.
[image: image3.png]



[image: image4.png]TWO Keys
Time: |

RESET HELD BACK




Figure 3.  Sample screenshots.
Figure 3 shows sample screenshots containing many of the gameplay elements.  Stars, keys, and grey blocks are examples of collectible items; once picked up, they appear in the player’s inventory, at right.  Keys unlock doors within the level.  Stars activate other in-level triggers.  Grey blocks (which can be carried) and blue blocks (which can only be pushed) may be used to obstruct line-of-sight; blue blocks, of course, can also present navigational challenges.  Temporal rifts (purple swirly things) allow the player to travel back in time by a selected amount (the player selects the displacement by scrolling time back and forth until he reaches the desired point).  In the upper screenshot shown (early version), the active player character is highlighted in green; the character in the lower left is a pre-time-travel version.  The lower screenshot shows a level in the finished game that includes doors and a hint being presented by the hooded stranger.

Doc Franklin’s line-of-sight plays an important role in the MEANWHILE... puzzles.  As indicated by the greyed-out squares, the character cannot see past blocks or the boundaries of the maze; line-of-sight is symmetric, so the fact that the character cannot see his past self means that the past self cannot see him.  This state of affairs must be maintained at all times: if the past self ever sees the current self, a paradox is created, after which the player must “undo” one or more moves and try again.  The restriction also applies to objects: objects seen once by the character at a particular location and time must remain at that location at that point in time, which constrains the actions the player may take while time-traveling.  For instance, the player may pick up and use a key while in the distant past, but must replace it before his past self notices it has been moved.

2.2 Player roles and actions

The player assumes the role of Doc Franklin, who is drawn into the Time Lab under somewhat mysterious circumstances, but is willing enough to help.  Initially the player’s motivation is simply to unlock the locked areas of the lab, under the direction of the hooded stranger, who also serves as a source of in-game hints and narration.  This will require the player to use the time-travel mechanic in increasingly complex ways as levels contain more elements.
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Figure 4.  Level selection screen.  Levels marked with a lock icon are not yet accessible.  As the player completes levels, the completed levels are marked with green check marks.  When enough levels are completed, additional levels are unlocked for play and have their lock icons removed.  Certain levels begin with an interaction with the hooded stranger that advances the plot.

As the plot develops, the player will acquire the technology needed to clean up the temporal rifts, and will need to go back through the existing levels doing this.

2.3 Strategies and motivations
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Figure 5.  Concept level designs for three “easy” levels.

The strategies required to effectively use the time-travel mechanic depend heavily on the details of the level.  The challenge of designing the levels, which has not been fully met in the present version, is to increase the solution complexity as the user gains proficiency in thinking about strategies for deploying his “past selves”.  Figure 5 depicts early designs for a few levels that are intended to be fairly easy.  In the first level (upper left in the figure), the player needs to escape through the exit in the upper-right square, which is behind a door that requires two keys to open.  Since there is only one key on the level, the player needs to borrow that key from the future.  A solution is for the player to do the following: push the block right, pick up the key, enter the warp, travel into the distant past.  In the distant past, push the block north, pick up the key, unlock the door, push the block back to where it was found, place the key back where it was found, and exit the level.  In the second level (upper right in the figure), the player needs to collect the stars and escape through the exit.  To do this, he must work his way past the blue block using the temporal rift, twice, before leaving the level.  The details are left for the reader.  Finally, in the third level, the blue blocks are connected by a pole that causes both to slide when either one is pushed.  Again the details of how to reach the exit are left for the reader.

2.4 Level summary / story progression

The intended story progresses through three phases, and the nature of the puzzles changes with each phase.  In the first phase, Doc Franklin is simply attempting to unlock more and more areas of the damaged lab, which involves solving traversal puzzles (make it from the entrance square to the exit square) of increasing complexity.  At the end of this phase, Doc Franklin recovers the temporal stabilizer, which gives him the ability to wipe out temporal rifts.  In the second phase, the player is revisiting old levels and visiting new levels, with the goal of erasing all the temporal rifts.  At the end of the second phase, the hooded stranger reveals himself to have been, all along, Doc Franklin returned from the future.  He takes out a sealed envelope, which he says he was given with strict instructions not to open until this very moment.  He opens it, reads the letter it contains, and smiles.  Then he reseals the envelope, hands it to you, and tells you not to open it until you’ve made it back to this point again, this time wearing the hood.  This initiates the third phase, in which the player must don the disguise and make his way far enough back in time to recruit his former self into the Time Lab.  In this phase, the player’s goal in each level will be to move as far back in time as possible, to achieve enough cumulative backward motion to arrive back at the first interaction between Doc Franklin and the hooded stranger.

Due to time constraints, this full progression will not be implemented for CIS 587.  Instead, the initial phase will be presented as a complete game.
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Figure 6.  Victory screen for initial phase.

3 Development Specification

3.1 Hardware

MEANWHILE... was written in ActionScript 3.0 and compiles into a cross-platform SWF (Shockwave/Flash) document.  The hardware requirements should be minimal beyond what is required to run Adobe Flash Player 9 in either stand-alone or browser plug-in mode.  According to Adobe, those requirements are the following: Pentium II 450MHz or faster with 128MB of RAM (Windows); PowerPC G3 500MHz or faster or Intel Core Duo 1.33GHz or faster with 128MB of RAM (Macintosh); or modern processor, 800 MHz or faster, with 512MB of RAM and 128MB of graphics memory (Linux).

3.2 Software

Playing MEANWHILE... requires Adobe Flash Player 9, which is available as a stand-alone application for almost any modern operating system (e.g., Windows XP, Windows Vista, Mac OS X 10.1 or later, Red Hat Linux 3.8 or later), and additionally as a browser plug-in for many browsers on these operating systems (e.g., Internet Explorer, Firefox, Safari, Netscape, Opera).

Most of the development and testing was done on a MacBook Pro running Mac OS X 10.4, although some testing was also done under Windows XP.  Emacs was used to edit ActionScript code; Adobe’s free and open-source Flex compiler was used to generate executable SWF documents; and Pixen 3 was used to create and edit visual elements.  Sound effects and music were converted to MP3 format using iTunes.

3.3 Algorithm Style

The most novel algorithmic challenge in developing MEANWHILE... was handling the player’s motion through time while maintaining temporal consistency, checking for paradoxes, and allowing an unlimited ability to undo previous moves, as is expected in a puzzle game.  This challenge was addressed by creating two separate discrete event streams: world events and the player events.  World events describe changes to the world at a particular time, which may or may not originate with some player action (e.g., a block slides, an object is picked up, a character arrives from a warp).  Player events describe changes to the player at a particular move number (e.g., a key is added to the inventory, the player location changes, the player enters a warp).  Player events are linked to one or more world events, which are the world events that should be undone if the player event is undone.  For instance, putting down an object creates a player event (object removed from inventory) and a linked world event (object appears at location).  The world event stream is primarily significant when the player travels back in time, after which old world events need to be replayed.  This is also when paradox detection takes place: if a world event is replayed, but its preconditions no longer hold, then something has been changed and a paradox has been created.  At this point, the player must undo at least one move and try something different.

