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Block-based visual languages are often used by novice programmers. Some blocks environments provide
a bi-directional transformation between a traditional text language and a block-based language. Such dual-
mode tools provide that users may benefit from the learnability of blocks in block-based mode, while they
learn syntax and get the efficiency of text in text-based mode. However, incomplete code in block-based
language may produce syntactically erroneous program. Such incomplete code cannot be parsed, so they
aren’t converted back to blocks using normal parsers. In this research, we focus on the characteristics of
syntax errors in program generated from incomplete code in block-based language and propose a method
to predict correct syntax for incomplete code. A PEG (Parsing Expression Grammar)-based parser enables
to parse incomplete program and predict correct syntax based on keywords necessarily generated from each
block. Then, special tokens are inserted for incomplete part of code to obtain parsable code. This also
enables to convert syntactically incomplete program text to visual blocks. Using this method we imple-
mented a bi-directional converter between JavaScript language and a block-based visual language created
with Blockly. Even programs containing syntax errors in JavaScript caused by generating from incomplete
block representation can be translated back into the original block-based program. In addition, it enables
immediate conversion from a partial code fragment typed by a programmer to blocks.
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