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The flow chart engine and nmet hods used by a graphical software devel opnent
system for mcrocontrollers is described. Novel techniques and al gorithmns
within the flow chart navigator, editor and bi-directional conversion
sub-systens are highlighted. The flow chart navi gator engi ne sub-system
gives a tree structure-based representation of the nultiple |evel flow
chart and serves to enable the user to easily inspect the programflow in

the various |ayers of the mgmswg@ f%m ode to flow chart
conver si on engi ne sub-syst M 8 whi ch can contain
constructs of commonly used | anguages, such as the C | anguage, into a

hi erarchical flow chart Softwarle mmmm(gs%temre supported. Various
mechani sns are available in the sub- systemto ensure that the flow chart

created will be | ogical and unﬂﬂrstﬁg The transformati on of the flow
chart into text-based codes is nrglaﬁ chart to assenbly codes
conversi on engi ne sub-system The fl ow chart edi ti ng engi ne sub-system:
provi des the user with various graphical editing tools to nodify the flow
chart. New shapes and lines are easily inserted, including functions. The
text within the shapes can be editedA®strack een. Exi sting shapes can al so be
re- sized and re-located. These tools are specially tailored for
m-crocontrol l er software oriented flow charts. Flexibility and robustness
has been built intQ the above sub- mKstems to address assenbly Pr ogr ammi ng

realities. The flow chart engine and methods used by a graphical software deve opment
system for microcontrollers is described. Novel techniques and algorithms within the
flow chart navigator, editor and bi-directional conversion sub-systems are highlighted.
The flow chart navigator engine sub-system gives 'a tree structure-based
representation of the multiple level flow chart and serves to enable the user to easily
inspect the program flow in the various layers of the flow chart. The assembly code to
flow chart conversion engine sub-system converts assembly codes, which can contain
constructs of commonly used languages, such as the C language, into a hierarchical
flow- chart. Several assembly languages are supported. Various mechanisms are
available in the sub-system to ensure that the flow. chart created will be logical and
understandable. The transformation of the flow chart into text-based codes is handled
by a flow chart to assembly codes conversion engine sub-system. The flow chart
editing engine sub-system provides the user with various graphical editing tools to
modify the flow chart. New shapes and lines are easily inserted, including functions.
The text within the shapes can be edited on screen. Existing shapes can also be re-
sized and re-located. Tﬁese tools are specially tailored for microcontroller software
oriented flow charts. Flexibility and robustness has been built into the above sub-
systems to address assenibly programming realities.
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