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Abstract of Bachelor’s Thesis - Academic Year 2013

Verification of the Compiler in Universal Blind Quantum Computation

This thesis presents the optimization of the number of quantum bits in the Brickwork state
used in Blind Quantum Computation(BQC).
Blind Computation performs a calculation a server while keeping all data and even the function
encrypted. The important thing is that "The server learns nothing”. In addition, Blind Quantum
Computation use qunatum computer on Blind Computation. The Brickwork state architecture,
is a type of Measurement Based Quantum Computation(MBQC)is suitable for Blind Quantum
Computation.
I proposed new optimizations for the number of quantum bits Brickwork state architecture. Af-
ter verifying these optimizations, I extended the AQUA language to add MBQC adn the brick-
work state as target languages. MBQC architecture and Brickwork state architecture which can
run on AQUA program. By this extension, programs written in the Exisiting AQUA languange
can be converted into Brickwork state quantum circuit architecture.
I have found a method to handle the quantum bits more efficiently than MBQC architecture
existing in non-adjacent CNOT gate using the SWAP gate. This optimization can be used in the
AQUA language, access when we compile from exisiting AQUA language to Brickwork state
architecture. In addition, I have qualitatively confirmed the contents of the Brickwork state ar-
chitecture and MBQC architecture, operated by the expansion of AQUA language.

Keywords :
1. quantum computer, 2.blind quantum computation, 3.quantum network,

4.measurement based quantum computation, 5. compiler

Keio University, Department of Environment and Information Studies
Shoichiro Fukuyama
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2.

aquastructs.h
OAQUADDOOODDOOODODODOOODDOODOOODDOOOOODOOOOn
0000000000000 0D00D000D00DO0OD0OQuantumProgram 00 00O O
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struct QuantumProgram {

ogoodo
ooogo
ogoodo
}i
\_

~

char xtitle;

char xoutfilename;

struct TargetArchitecture xoutarchp;
struct TargetArchitecture xinarchp;
struct gate xgatep;

int gatecount;

int TotalArgCount;

int xCumulativeArgCountToTimeSlice;
int *ArgCountInTimeSlice;

int *CumulativeGateCountToTimeSlice;
int xGateCountInTimeSlice;

int circuitdepth;

int progspace; /% storage allocated =/
struct var =*variables;

int numvars; /* in use x/

int varspace; /* storage allocated =/
struct storageloc *storage;

int storagespace;
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struct gate {
/* from program definition =/
/* enum gate_type type; / * #args implicit =*/
int type; /* #args implicit =/
struct arg args[MAXARGS]; /* gate operands =*/
/* the rest can be generated by various compiler phases */
int etime; /x execution time slot */
int logtime; /x logical time «/
struct dependency deps[MAXDEPS];
int numdeps;
struct gate *xents[MAXENTS]; /* dependents =*/
int numents;
struct dependency waitingon [MAXDEPS];
int numwaitingons;
struct gate *waitedonby[MAXENTS]; /* dependents */
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