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(57) Abstract: Computer systems and methods are provided for perform-
ing a quantum computation. The system includes digital processors, a mem-
ory, and a module. The memory includes a program expressed as blocks.
Each block is associated with a transition rule that is one of HALT, AD-
VANCE, or BRANCH. At least one of the blocks is associated with a tran-
sition rule of BRANCH that is dependent on an outcome of a quantum
operation. The module executes the blocks, and receives, from a quantum
system, a corresponding outcome for each quantum operation. The module
executes a first block in the blocks. If the first block is associated with the
transition rule of BRANCH that is dependent on an outcome of a quantum
operation, the module receives the outcome of the quantum operation in
accordance with a branch of the first block, and branches to a second block
or a third block, based on the outcome.
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