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The problem of course 1s the payee can't verify that one of the owners did not double-spend the coin. A common
solution 1s to introduce a trusted central authority, or mint, that checks every transaction for double spending.
After each transaction, the coin must be returned to the mint to issue a new coin, and only coins issued directly
from the mint are trusted not to be double-spent. The problem with this solution 1s that the fate of the entire

money system depends on the company running the mint, with every transaction having to go through them, just
like a bank

AL~ WIMBEAE TGRSR PR ZE | AU T - st — S sESBYGIN (payee) HEE %
TSR ) BYAT—(EWGRKA (previous owner) 275 B fEHIRZ 2K -

We need a way for the payee to know that the previous owners did not sign any earlier transactions. For our
purposes, the earliest transaction is the one that counts, so we don't care about later attempts to double-spend. The
only way to confirm the absence of a transaction is to be aware of all transactions. In the mint based model, the
mint was aware of all transactions and decided which arrived first. To accomplish this without a trusted party,
transactions must be publicly announced, and we need a system for participants to agree on a single history of the
order in which they were received. The payee needs proof that at the time of each transaction, the majority of

nodes agreed it was the first received.
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The solution we propose begins with a timestamp server. A timestamp server works by taking a hash of a block
of 1tems to be timestamped and widely publishing the hash, such as in a newspaper or Usenet post. The timestamp
proves that the data must have existed at the time, obviously, in order to get into the hash. Each timestamp

includes the previous timestamp 1n its hash, forming a chain, with each additional timestamp reinforcing the ones

before it.
_..._' Hash _: Hash -
Block Block
ltem Item Item ltem
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To implement a distributed timestamp server on a peer-to-peer basis, we will need to use a proof-of-work system

similar to Adam Back's Hashcash, rather than newspaper or Usenet posts.
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compute) °

A cost-function should be efficiently verifiable, but parameterisably expensive to compute. We use the following

notation to define a cost-function.
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= A Y SHA-1 SEELE » SHA-256 b SHA-1 SEANZ24 » B SR AE o

o =¥ 4 : SHA-2 —JEAVELESTE SHA-1 (T 7 Z2M R > SHA-2 HEE SHA-224, SHA-256, SHA-384,
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AP ~ BIEER MRS ) EAMEERIE ? RARFAIES - &5 7 H R > i BEE T — (@8R
FI SHA-1 B9R220 > A2 TR 24 bit (YRTEE > DUNEZ RV EITER

D:\Dropbox\Public\web\codedata\code\shal>gcc hashcash.c —o hashca
sh

D:\Dropbox\Public\web\codedata\code\shal>hashcash
Current local time and date: Mon Dec 16 19:33:03 2013

msg=from:abc@gmail. com to:ccckmit@gmail. com title=hello! nonce=13



http://www.codedata.com.tw/social-coding/hashcash/

973878
hash=00000016aa26951d1653fe515f112fe41d8ebd45
Current local time and date: Mon Dec 16 19:34:27 2013

e AP BP0 nonce=0 BIGTE » AL AEsHLE|— B & nonce=2UF rke=t > AILAGE SHA-1
HYERIE - BITEA 24bit HURTEE » REELB—TSHSER % » #FHE nonce=13973878 &
DU E BB 24bit (=476, 6 [H-F/SHERIET) HURTEE - hte FHIREREEEE
00000016aa26951d1653fe515f112fe41d8ebd45 - i 24bit FIEEAYESR » FrLLmEE T
CEEEES | HOHIE -

from:abc@gmail. com to:ccckmit@gmail. com title=hello! nonce=139738
78

PRI AR E (ERE 4G R A T SHA-1 sUESHVERT & ) BRI 448 - WOTRA IEERERE T !

FEFME B A TERER S SREIAf RS T BEE 24% ) (proof-of-work) AYARER( > FRACHAELRF S v] DUER
FA8: SHA-256 SR IFEZ L E T DU AR T S =2 5 -

“ The proof-of-work involves scanning for a value that when hashed, such as with SHA-256, the hash begins with “



a number of zero bits. The average work required 1s exponential in the number of zero bits required and can be

verified by executing a single hash.

HEHEZHREWSE L2 1% B HFEE—RY SHA #HERHTT 7 > NItiEfE " ERTapE=s
=y SHA HE | E25E Lilny "Rl pk#  (Cost-Function) 2 B3K -

AT 4 SHA 1245HY Cost-Function Z 1% » FABRAAL T —FEMEN CPU 4851 HF Y T IFRIBEC A4, -
BT FE L AR AR SHA i O (S (b) ST " %= | (Block-Chain) HYSC (R BLFREREZ A IENE - DL
N TR ) s B

Block Block
—® Prev Hash Nonce P Prev Hash Nonce
Tx T3t Tx Tx

3~ AIFR ~ SEEIE AR EET E 5 (Block-Chain)

For our timestamp network, we implement the proof-of-work by incrementing a nonce in the block until a value




is found that gives the block's hash the required zero bits. “

PEE AR - A RE N AR RS - SLO ARG Z B 2 RIVFTA %= FRIEfAEE T AL
i ot NHOSERTRE R » SRR AR ER AR - 20 T SR

Once the CPU effort has been expended to make it satisfy the proof-of-work, the block cannot be changed
without redoing the work. As later blocks are chained after it, the work to change the block would include

redoing all the blocks after it.

PRI ak B (el R a5 4 Eﬁfgﬁ‘éﬁ R Ra EE A R REL - RS EARM AT RSk
RERAT T NS RIS HY B o G AR T R ERY CPU B[ - 1l ELAREET ek B H (A k<5

L*%E’J,%Z}E’@E%@&V Rfg T TSR EE R ) BRI > SRR SR S T —FH CPU
—IE ) HYZRRELE - IRGAEEE A —(8 IP Arik—ZEAY 0530 - FEEMARR T - SRS ER T - sEIUEA
/Jliﬁﬁéﬁ’]%j( Mk E A ARSI AT EN T ERE - NIt Ea T EAES -

The proof-of-work also solves the problem of determining representation in majority decision making. If the
majority were based on one-IP-address-one-vote, it could be subverted by anyone able to allocate many IPs.
Proof-of-work 1s essentially one-CPU-one-vote. The majority decision is represented by the longest chain, which
has the greatest proof-of-work effort invested 1n it. If a majority of CPU power is controlled by honest nodes, the

honest chain will grow the fastest and outpace any competing chains. To modify a past block, an attacker would




have to redo the proof-of-work of the block and all blocks after it and then catch up with and surpass the work of
the honest nodes. We will show later that the probability of a slower attacker catching up diminishes

exponentially as subsequent blocks are added.

o it 5:1£ https/en.bitcoin.it/wiki/Nonce Z{EELRFFEAERET > ¥ Nonce —&al#E(T I BFREAT T - FrLAEEFRF
WK SHA-256 FAETRH A LATT & b (ERTEZA R TS Befiinrad - B R Ry ATE SR A 2
RN -

The "nonce" in a bitcoin block 1s a 32-bit (4-byte) field whose value is set so that the hash of the block will
contain a run of zeros. The rest of the fields may not be changed, as they have a defined meaning.

Any change to the block data (such as the nonce) will make the block hash completely different. Since it is
believed infeasible to predict which combination of bits will result in the right hash, many different nonce values
are tried, and the hash 1s recomputed for each value until a hash containing the required number of zero bits is
found. As this iterative calculation requires time and resources, the presentation of the block with the correct

nonce value constitutes proof of work.

Tl e bl gk Block #274933 myLtisEigg HET] - E iy hash (AR SHERTEE - &
SULLRF AR SRR YA B ] DU R it — 2D i SR EL R i EA R i 255 -

e https://blockchain.info/block-


https://en.bitcoin.it/wiki/Nonce
https://blockchain.info/block-index/447551/000000000000000084b3fa58d47c178c8cd33aa8896b2d228ef8dcd07ac7c9f9

1index/447551/000000000000000084b3fa58d47c178c8cd33aa8896b2d228ef8dcd07ac7cof9

e ¥ 6: £ How Bitcoin Hashing Works :E{E4EE T » B —EZEHf#FE T nonce BVIESZI T -

The nonce (rhymes with once), is a user editable 4 byte field to calculate the final hash. This will typically start
at 0, and for every unsuccessful hash will be incremented and hashed again. It will continue this until 2232
numbers are checked, and if the last one 1s invalid, a message will be sent to the network saying the Merkle Root

extended nonce needs to be increased and the whole process starts again.

So how do you determine if the hash 1s valid or not? The target. The final hash needs to be less than or equal to
the target.

This target 1s the "Bits" field, only it has to be padded. However, since getting such a low target (in most cases) 1s
so difficult, so most miners choose the largest target value they can compare to and check to see if the hash they

got meets the requirements and then sends it off.
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https://github.com/stiggy87/ZynqBTC/wiki/How-Bitcoin-Hashing-Works
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R AREEE

By convention, the first transaction in a block is a special transaction that starts a new coin owned by the creator
of the block. This adds an incentive for nodes to support the network, and provides a way to initially distribute
coins into circulation, since there 1s no central authority to issue them. The steady addition of a constant of
amount of new coins 18 analogous to gold miners expending resources to add gold to circulation. In our case, it 1s

CPU time and electricity that is expended.

A SRR ABEN 1 H AT LA A Aikess TR AR > BRIEEE A LEMERGALSEHC
HEE T -

R



A TSR 1% o BRI T PRI A LR ) AVRTRE o SRR E A i A R
T e
S A ECL R B

RIS A S - VA TR BT AT RS IR I | AT 6 - i
547 S AR A B LB 6, WO B (AUTE 2) - TP AIT 3T B SR A S ATDIE LR S - YR
RSBt RS -

H RN REEREA R fol 2010 FFEIFZEEFFRERA ) - 2013 AEAVERAE AR EE - ISR — R Asgny -

Fv an

&

A
|

S IEM RS ) —BAMART o BTEEHYRE AREIR/]N - BT (Incentive, HHE]) HELEL
= (HEESREEIZEAVEE - EERNER S TREGEE - i EESREEZ EE
i HghE b BUEERAGRUR > ORI T SRR b AT ZHY SHA R (E L &Rk adEE 1
(NAZALE 9b K SHA HH) - EIE&BUE LR Z BT DUBIGREEZRI RN T -

WREZELL > FOAMCACEE T EERBHEF R > FITAVBLERME TGN ARG AVEEAEEE T |

FEam MBS > hARREEREE TisfE " LRI AERg | AYEERE BN BR m R > SSANEEWE AR A AR
(P01sson Distribution) E43#7 ELFEFRE#2 R I > BRI S ER g (S InIHeR - N ES LA BRI AL

a1 ELIEE IR dasm SO |



B ~ TS T ARRAEER iR S 2 1% - EE VA (ERER - BITEERAEEY T SEh Azt BIREEEE ?
R S LR A B AR |

==

B EREEEE T AR | AYEEERESER T Bitcoin: A Peer-to-Peer Electronic Cash System HYZEED » —Fi4A
SEH T NS (EEI IRl > URER AR S PR SR E R - BTFEHAREIEEN
W& R AT DASE T -
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http://bitcoin.org/bitcoin.pdf
https://www.facebook.com/ccckmit/posts/10152042168686893?ref%3Dnotif%26notif_t%3Dlike
https://www.facebook.com/groups/programmerMagazine/
https://blockchain.info/
http://zh.wikipedia.org/wiki/%E5%A4%A7%E6%95%99%E5%A0%82%E5%92%8C%E5%B8%82%E9%9B%86
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e Bitcoin: A Peer-to-Peer Electronic Cash System -- http:/bitcoin.org/bitcoin. pdf

o HEALERL LR

e Wikipedia:Cryptographic nonce

e https://en.bitcoin.it/wiki/Nonce

¢ How Bitcoin Hashing Works

e Hashcash - A Denial of Service Counter-Measure (PDF), 1st August 2002

e http//www.hashcash.org/

o EHHINH | EEAEREY (LR EEEE

o 0] ZH Python: F hashcash ¥ o3 H b - A8 & L B e fib (- AT Hi{ 4T, David Mertz, Ph.D.
(mertz@gnosis.cx), 714 A 1, Gnosis Software, Inc.

o I NTEAERELLSR T JH B

o CERFIHZIRAYE 1% - SHA BAFEZE &


http://bitcoin.org/bitcoin.pdf
http://zh.wikipedia.org/wiki/%E6%AF%94%E7%89%B9%E5%B8%81
http://en.wikipedia.org/wiki/Cryptographic_nonce
https://en.bitcoin.it/wiki/Nonce
https://github.com/stiggy87/ZynqBTC/wiki/How-Bitcoin-Hashing-Works
http://www.hashcash.org/papers/hashcash.pdf
http://www.hashcash.org/
http://www.libertytimes.com.tw/2013/new/nov/20/today-int1.htm
http://www.ibm.com/developerworks/cn/linux/l-hashcash.html
http://www.linuxeden.com/html/news/20131125/145862.html
http://www.codedata.com.tw/social-coding/hashcash/

(AP ES RS B 4R R SRAANERAR 2R~ MHEDT=000 = R ]
£mimn c SHA % >k B 2

FIR B30 TERRRNS ) IR T R MR EDARIR SHA | R AR —(ERIHEEDES - HRTHILLERE
FRFH SHA-2 (SHA-224 ~ SHA-256 ~ SHA-384 » FISHA-512 HV4HE, ELRFHSIERZ 2 E0 M SHA-2560) HUBELE »
R TRHEI /M 4EE R SHA BAFIEAERE > DUFEg b PRaR © LLRNE | (s E R -

]

LR (48 ¢ Secure Hash Algorithm ) J2—fEAEs T S H —(EEI NS T ERIHY > REBEHF
F OEERERE) FERDE - HEWMAREREAR - EfTEESAEF SRS ¢ SHAZFIPSHT
woaal ML EMEREEDE - BEEEUEZ UMM " 22e ) BANDUT IR (FRIZE TR ¢
" DHER SRR MR AGRE - et R L ORSUE RIANEERY - 2) M BRI A [F R ER S E R ]
AYEREEE > (Rt R DGR U IRINEY - (B AGREAVES) > AATREAIRRE R E LR
EEEER -

SHAZZ R FLEEELZ > 4y AIfESHA-1 ~ SHA-224 ~ SHA-256 ~ SHA-384 » FISHA-512 > HHEBIER 248
(NSA) At » A A BB R BB T sele (NIST) #ffi © EEBINBUMEELE - RIUEERGE
SHA-2 ° SHA-11EF 2% 2 tp e P Ryl > BFETLSFISSL ~ PGP ~ SSH ~ SIMIMERIIPsec » 4 #5157 Fy /2
MD5 (B Z mi e R (E AR RE T AVREE - BESHA- I Z 25 W ERBEESE - RE


http://zh.wikipedia.org/
http://creativecommons.org/licenses/by-sa/3.0/tw/
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SEELAY SHA-1 JEEDEUN NN ©

// Note: All variables are unsigned 32 bits and wrap modulo 2 32
when calculating

/) ER: TAESEEE 32 Anh SR, T HETERE S 2732 B
BREL.

// Initialize variables: HJUH4L %858
hO := 0x67452301

hl := 0xEFCDAB89
h2 := 0x98BADCFE
h3 := 0x10325476
h4 := 0xC3D2E1F0

// Pre—processing: HiEFEEE
append the bit 1’ to the message CHIENEAH E—1# 1)




append k bits 0, where k is the minimum number >= 0 such that t
he resulting message

length (in bits) is congruent to 448(mod 512) (FHi\BEER
1% 448 mod 512, Rfli—H#E 0)
append length of message (before pre—processing), in bits, as 64-

bit big—endian integer (

// Process the message in successive 512-bit chunks:
break message into 512-bit chunks
for each chunk
break chunk into sixteen 32-bit big—endian words wl[i], 0 < i
< 15

// Extend the sixteen 32-bit words into eighty 32-bit words:
for 1 from 16 to 79
wli] := (w[i-3] xor w[i—8] xor wli—-14] xor w[i-16]) left




rotate |

//

//

Initialize hash value for this chunk:

a := ho
b := hl
h2
d := h3
C h4
Main loop:

for 1 from 0 to 79
if 0 < i < 19 then

f := (b and ¢) or ((not b) and d)
k := 0x5A827999

else if 20 < 1 < 39

f := b xor ¢ xor d




k := 0x6ED9EBA1
else if 40 < 1 < K9
f := (b and ¢) or (b and d) or(c and d)

= 0x8F1BBCDC
else if 60 < 1 < 79
f := b xor ¢ xor d

k := 0xCA62C1D6
temp := (a leftrotate 5) + f + e + k + wli]

e :=d

d :=c

c := b leftrotate 30
b :=a

a = temp

// Add this chunk’s hash to result so far:
hO := hO + a




hl := hl + b
h2 := h2 + ¢
h3 := h3 +d
h4 := h4d + e

// Produce the final hash value (big—endian):
digest = hash = hO append hl append h2 append h3 append h4

SHA-1 ﬁjﬂ%ﬁ%gﬁiﬂ
DUN #/E#E# R T SHA-1 FRTA ¢

#fl— : SHA-1 By4mtEH

SHA1 (“The quick brown fox jumps over the lazy dog”)
1617 : 2fddelc6 7a2d28fc ed849eel bb76e739 1b93ebl2
Base64: L9ThxnotKPzth]J7hu3bnORuT6xI=
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SHA1 (“The quick brown fox jumps over the lazy cog”)
16EA7: de9f2c7f d25elb3a fad3e85a Obd17d9b 100db4b3
Baseb4: 3p8sf9]JeGzr60+haCOFImxANtLM=

Fif= 25 EHY SHA-1 JRiBas 5

SHAI (////)
161& 7 : da39a3ee 5e6b4b0d 3255bfef 95601890 afd80709
Base64: 2jmj715rSwOyVb/vI1WAYKK/YBwk=
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http://www.codedata.com.tw/social-coding/hashcash/
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http://www.bitecoin.com/online/2013/09/2398.html

o YEEETR} : SHAZ A

o Wikipedia:SHA-1

e 1fc3174: US Secure Hash Algorithm 1 (SHAT1)
o ERNBIHES L 2Rl

e 5-8 SHA-1 (Secure Hash Algorithm) J& B £
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http://zh.wikipedia.org/wiki/SHA%E5%AE%B6%E6%97%8F
http://en.wikipedia.org/wiki/SHA-1
http://www.ietf.org/rfc/rfc3174.txt
http://www.mis.csu.edu.tw/tsnien/teach_manu/f8745/f8745_html/
http://www.mis.csu.edu.tw/tsnien/teach_manu/f8745/f8745_html/chap5/chap5-8.htm
http://www.mis.csu.edu.tw/tsnien/teach_manu/f8745/f8745_html/chap5/chap5-6.htm
http://zh.wikipedia.org/
http://creativecommons.org/licenses/by-sa/3.0/tw/

<
ol
5
i

NN

LR LFBE R R

jpn|

FERTHIERTR SCEE S M43 T EERF Y R R - DU 2Ry

o SREER : LLASHE (Bit Coin) HE(FIFEE
o T | SHA ZERHEFE

& T EHWRARHERF A E 2 1% - KRB E A DS EERFIEAEED AR RS - Al R AR LR R A0 (a2
PEFEME > NI % 7 — LBt AR R - GEEl2S -

(LR 2 173 SOPPHIEL RIS /48R A http//youtu.be/KOmyd5fwbqE

EERFRR I R IR Bt R

e 15T AP EL RIS 1 4150 7 http://youtu.be/2K 2s6K xaiY A
Hiz

Fr4BEL R PR R G B4 I
ESquA= s %étﬁd‘m%}fi}ﬁﬂ RSy http://youtu.be/O1PIpz3e UkM



https://dl.dropboxusercontent.com/u/101584453/pmag/201401/htm/message1.html
https://dl.dropboxusercontent.com/u/101584453/pmag/201401/htm/message2.html
http://youtu.be/K0myd5fwbqE
http://youtu.be/2K2s6KxaiYA
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fzAS—(PhotocellServo.pde): J& T i& 1S [ i B YCFIEHE 2R > BNV E > &38R A B hEe

B o sbfZedhlfE AR S e e 2 A B (el s 0 ) > &38R A B IhE ey o siEE iR S 2 e 2 A = (e 2]
180 [&) - FR=C[EIHFHE A2 45 W SR CE AR R AV (E ENE T Serial port » FH55E AT DU Serial Monitor #H225¢HEE
FHEEEAL -

// AR E B %] Servo

// 5|/H Servo Library
#include <Servo.h>

// @S —{# Servo WF

Servo myservo;

// WFECHEHEEAE Analog pin 0 & pin 1



int sensorlLeft = 0;

int sensorRight = 1;

void setup ()

{

Serial. begin (9600) ;
myservo. attach(9) ; // Servo #fE pin 9

void loop ()

{

int readingleft, readingRight;

// FEBUE A PN RR DGR P A REAE
readingleft = analogRead (sensorLeft) ;
readingRight = analogRead (sensorRight) ;




if (readingleft > readingRight) {
// TG EE PR L& #65292 ; 5] Servo BEF| 0 BF

myservo. write (0) // € Servo NEiE
delay (15) ; // % Servo JjekH

} else {
// BIECHUE PR & #65292 ; 5] Servo | 180 B
myservo. write (180) ; // FXRE Servo el
delay (15) ; // ZEfF Servo Jighd

// EVH 2 A N RGBT REAE
Serial. print (“left: ”); Serial.print (readingleft);
Serial.print(” right: ”); Serial.println(readingRight) ;

J

Um0 A& HEE] Arduino > BEEFTHH Serial Monitor i 7] LAB R /-4 W DL BRI B E RV L -
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left: 17 right: 337
left: 15 right: 332
left: 23 right: 357
left: 2% right: 362
left: 27 right: 261
left: 31 right: 337
left: 68 right: 332
left: 6l right: 2359
left: 24 right: 363
left: 14 right: 361
left: 7T right: 333
left: 12 right: 332
left: 2% right: 357
left: 24 right: 363
left: 27 right: 62 =
left w

| >

Antoscroll Mo line ending + | |9600 baud ~ +
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e http://youtu.be/ryY19DeqD5w
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// fE e BUE S S Servo, Version 2

// 5lH Servo Library
#include <Servo.h>

// @S Servo #fF

Servo myservo;

// WFECHRE BHBEAE Analog pin 0 & pin 1
int sensorlLeft = 0;

int sensorRight = 1;

void setup ()
{




Serial. begin (9600) ;

myservo. attach(9) ; // Servo #4fE pin 9

void loop()

{

int readingleft, readingRight, difference

// REIBUR A PR G e T R

readingleft = analogRead (sensorLeft) ;
readingRight = analogRead (sensorRight) :

// EtEEME

difference = abs(readingleft — readingRight)

// AR AE A P A8 6 B R P ZE (E A K &#65292 ; mit#2H1] Servo HEF] 90 FF




if (difference <= 100) {
myservo. write (90) ;
delay (15) ;
} else if (readingleft > readingRight) {
// I TR PR & #65292 ; 5] Servo BEHF| 0 JF

myservo. write(0) ; // FXRE Servo e
delay (15) ; // & Servo N

} else {
// FIECHE P a#65292; #5H Servo #HF] 180 FF
myservo. write (180) ; // R Servo NEiEfAE
delay (15) ; // SEFF Servo Jigid

// EIHS ZE A P REE R B T REE
Serial.print (“left: ”); Serial.print (readingleft) ;
Serial. print(” right: ”); Serial.println(readingRight) ;
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FLE—8 > FMN4E T A A C 35BS 1Y sscanf BEBRIEARF R AGHINT T > DUEEH IR > 5% 00
LR
o CEEE
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FEARMAS - B ZRF sprintf A& EL&ERE ML EN B 7 p b > DUEARG R (4 RERE R T~ -
sprintf =% /%

sprintf() eHEUE C 555 AAMBTUERY EZTT7E » HenBR A0 FAoR » S E PR b S B iHE sk -
RIEAR % 2B A R A AT IR B g b2 E -

int sprintf ( char * str, const char * format, ... );:

str: T%ft4jé?§lﬂ/]$ﬁﬁ$?$
format: #% AL ) HAS - 5

£ format FHH, DL % EIHE R ABIE, HEAGEAWT:

R EHIEEVE: %[ flags] [width] [. precision][length]specifier

iRie= 0T




[flag]

—FEE

+: i 1 B

(space) : & ANl IE & 9%, Bl H 2 H

#:76 8 B 16 HEAL (o, x, X) WKe, S@MEH O0x {F %5,
FEFERE (e, E, f) W, SREEH N,
FERERE (g, G) Wy, gadilm i/ NEBCRS, HEWmE 0 & A,

0:fEBEREE (Z2M/) # 0, A= H.

[width]
s/ YRR (Bl %)

[. precision]

REEIE, /B2 15 0 B

[length]




[specifier]
RIREHEIR T, AL ¢, d, e, E, f, g G, o, s, u, x, X ZZEALK
HRE

sprintf() bR FIAEL printf() 1RIAML > FUEB—([ESE LT s TE - &y 7RISR

HFME T LUTESL > DUREE format BELAYSHEE A

FEZE * printf.c

#include <stdio.h>

int main ()

{
printf (“Characters: %c %c \n”, ’a’, 65);
printf (“Decimals: %d %1ld\n”, 1977, 650000L) ;
printf (“Preceding with blanks: %10d \n”, 1977);




printf (“"Preceding with zeros: %010d \n”, 1977);

printf (“Some different radixes: %d %x %o %#x %#o \n”, 100, 10
0, 100, 100, 100);

printf ("floats: %4.2f %+.0e %E \n”, 3.1416, 3.1416, 3.1416);

printf ("Width trick: %*d \n”, 5, 10);

printf ("%s \n”, “A string”);

return 0O:

}

DL ERARVE SR T

D:\cp\code>gcec printf.c —o printf

D:\cp\code>printf

Characters: a A

Decimals: 1977 650000

Preceding with blanks: 1977




floats: 3.14 +3e+000 3
Width trick: 10
A string

Preceding with zeros: 0000001977
Some different radixes:
. 141600E+000

100 64 144 0x64 0144

SHpend i

==y
AN =B

£ C o BENZ AR
HEEDFIETORE o BEINE

» {BZ AT DA struct FREEFFDIHHISERE - 1 B m] DA S R RE S
 WIRIFIE & T LU RIS -

typedef struct {
char *name;
char gender;

int age;

} Person;

float weight, height;




AR AT =] AR R T S EE A AT &Y = 5 BB 1 L -

Person listl] = {{ .name="John”, .gender="M, .age=45, .weight=
59.5, .height=167.5 },
{ .name="Mary”, .gender="F , .age=22, .weight=
52.3, .height=160.7 }};:

#® % sprintf #-FigF e

A TELEAVEREZ (& > ATk o] AREC SRR SR Ry XML 21 JSON By 78T » LN E—fE5E
AR -

FEZE ¢ stru2xml.c

#include <stdio.h>

typedef struct {

char *name:




char gender;
int age;
float weight, height;

} Person:

void person2xml (Person *p, char *xml) {

sprintf (xml, “<person name=\"%s\” gender=\"%c\”>\n <age>%d</age
>\n <weight>%. 2f<{/weight>\n <height>%. 2f</height>\n</person>\n”,
p—>name, p—rgender, p—>age, p—rweight, p—>height);

}

int main ()
{

Person 1list[] = {{ .name="John”, .gender="M, .age=45, .weight=
59.5, .height=167.5 },

{ .name="Mary”, .gender="F , .age=22, .weight=




52.3, .height=160.7 }};

char 1istXml1[1000];
int i1, tail = 0;
for (i=0; i<sizeof (list)/sizeof (Person); i++) {
person2xml (&list[i], &listXml[taill):
tail = strlen(listXml) ;
}
printf ("<?xml version=\"1.0\” encoding=\"1S0-8859-1\"?>\n<Perso
nlList>\n%s</PersonlList>”, listXml):
}

HATEESR

D:\Dropbox\Public\pmag\201401\code>gcc stru2xml.c —o stru2xml

D:\Dropbox\Public\pmag\201401\code>stru2xml




<?xml version="1.0" encoding="1S0-8859-1"?>
{PersonList>

{person name="John” gender="M">
<age>45</age>

<weight>59. 50</weight>
<height>167.50</height>
{/person>

<{person name="Mary” gender="F">
{age>22<{/age>

<weight>52. 30</weight>
<height>160. 70</height>
{/person>

{/PersonList>

i

W

591 ~ HRAARE] sprintf *JREEF AT buffer overflow HYRTRE » INELAISREUAH snprintf & 8 204 —Lk

H

A

[a%Y

i

e



e LLEr Y -

A% o EERRKIEET > EESEAA GRS A BAFIIE const AL - EREG LR 4 o RIEFRAIFF L
BT

void person2xml (const Person *p, char *xml, int size) {
snprintf (xml, size, “<person name=\"%s\” gender=\"%c\”>\n <age>
%d</age>\n <weight>%. 2f<{/weight>\n <height>%. 2f</height>\n<{/perso

n>\n”, p—>name, p—>gender, p—>age, p—>weight, p—>height);
}

char 1istXml[1000];

int i, tail = 0;

for (i=0; i<sizeof (list)/sizeof (Person): i++) {
person2xml (&list[i], &listXml[tail], 1000-tail):
tail = strlen(listXml) :




iR LELEEGE HA S5 buffer overflow HYRERE T -

BEZR C++ IVEFAEEE G cowt BiHWtE  (HEEEE R =g T 22 C ) 1Y sscanf B sprintf PREL -
WEGEMEREEET " EfETE ) B TRl | FENIEETH > REHAEET > ey
M CEES TSN FEERE » MAFEZ(NE " regular expression ; B¢ " object serialization | FYEKTEE
T

54 g

e http//www.cplusplus.com/reference/clibrary/cstdio/sprintf/

o http//www.cplusplus.com/reference/clibrary/cstdio/sscanf/

inife st A2 A b R g £5 bug 2 (IFE
Bridan)

BEACTZFEREA DS - BRI EER YD - BB MR TR D - (B
ZAMEAVRRE - RUERIEMRET 2000 - BRI TEEIRIHEE - sy i RER AR - NN B A
Dftie > BB AR RTEE LR -

U>\}>‘%'r


http://www.cplusplus.com/reference/clibrary/cstdio/sprintf/
http://www.cplusplus.com/reference/clibrary/cstdio/sscanf/

R R TR )T AR % (MR R A SR e T AR P —(E

8 (R T RIS » BEREA bug U 2 M WSSl —(E OK SZMIEMER » HEFE X
MR A O BRI - DUE A SR » MR A SR, - S TAIE R - e

AR R SR ? BN AR - SRR IR o R E RIS IR, - 3 FF AT
HTE— (S - R SR -

VA AT ISR TR 2 A SR LRI 2 A — (BT DURIR | FCRAC Poisson) H64)
i 5B o B R IRSE AR AN © ARG A A A
IR RS ) 2

Y ~ Powsson(X) | BLEY I Poisson #5531

y
P(Y =y)= %e—% y=0.123.... BLECY JEH: Poisson HE553

E(Y)=2A N\ BRI R HIRAT R

P(Y = U) = 10—?5—1 (Eae A B EERE & I - A2 AR BRATHELY 36.79 %

PUEBAT A E R IR > MRERS R PR — {83 - AR K2 R aA R 12


http://zh.wikipedia.org/w/index.php?title%3D%E6%B3%8A%E6%9D%BE%E5%88%86%E4%BD%88%26oldid%3D15366159

36.79 % > M=K ARG R 5 % » BRFEIFATLAREEUEE - RBKERACERE -
ELES BRSERTAR bug BEE=K » ISR EM AR EA TEARINIAE ST - Efr DUEE i A
fREREei EEHIE L - EARRTRIIZINEE T -

ZEJL 5% R R EA WIERL - BAEE S TRIT -
(ASCKE THFEEE AT Bridan A94E5E - FROCAEHE Ry hitp://4rdp.blogspot.tw/2011/03/bug.html > FHBREE 4R
R ARZ AR

OpenNI & 4 (T’F—‘ﬁ : Heresy Ku )

PRERAE 2010 FEJE > $¥R4 2 FIHY Xbox 360 RSkt - HEH 1 LUAE RUE RS Ry EAGAVAS EURSZ%  Kinect -
BRI ERRRAVERS - IR RIES - BHERIE RS IEAKEN S EEREE LD - B T S
P58 T REZ -

Open¥Iil

MR A EHERRHYERE - B R A E AR - FTEMERE 2% 2 A > s EAA /D ABdsast
FHAEITHIFE - MpDhithEE PC ] LUZE S USB 2/ #E Kinect ~ SHHUALAYE -


http://4rdp.blogspot.tw/2011/03/bug.html
https://www.facebook.com/kheresy
http://kheresy.wordpress.com/2010/12/23/kinect/

Z1% > H1%E OpenKinect ( B4 ) FN > AA/VEISE T KEEEHHIR > 5B RF A DIAE PC L EAFHL Kinect #Y
Bkl o MfEELFET » F—EAEHFHEN » EZEEEH Kinect #00s A PS1080 FAEE MR -
PrimeSense ( ‘E44 ) B34y OpenNI T !

OpenNI # 4

OpenNI FV'E F 42 ¢ http://www.openni.org/ °

OpenNI #&1#F-& " Open Natural Interaction ; FY4E%ES » RE LT DAEEE Ry | BIGRE ZAEME S+ MFATEEAT NI
N AEETRELEFEIE ? OpenNI % [ 2A3#/E (Natural Interaction » DU NEFRE NI) MEEES T 8%, - 'F
2~ THEEIE ) % AALMEILE EE - EEFEARGIETIVERIET T -

ifl OpenNI J27E 2010 4 11 HEETL ~ AGAE 12 HEIL 74805 - Wit iysE—Hk SDK - f£—Fi%s > & —{EEt
#t Kinect 727K EERSTRIELAIES -5 ~ Open Source BHEFERET 5 MIFR T TIRERG - R EEEAEIZ
#h > PrimeSense t.H i T 445 NiTE 89 middleware ((Z2{ER /2 OpenSource) ~ 2KEZHE A& 4L BT
AE > 1E 73 OpenNI B fy E NG ZAETTHHBIIE F S G B - TR —EERE~ (5E 1)

i B A OpenNI 2t T Windows ~ Linux ~ Mac OS X FAYBHESIBES » R T x86 fll x64 4 » 5 1%
ARM (Linux ) ZEAVEIRES - BIHAEFIE Windows “F& F o EITREEEER - S RESSTE =B A
Ko JEZE (A EBABRE T ~

HEZAFH Y OpenNI F 22 PrimeSense TEAETT4ERE » AT DUSZ R AVEERG /2 LA PrimeSense H AV L A+
( Microsoft Kinect ~ ASUS Xtion-++) » AN E Open Source WIS » B M th B v DIFEE TR O


http://openkinect.org/
http://www.primesense.com/
http://www.openni.org/

& o RZ IR EA R ERSHY -
OpenNI = A&

H A OpenNI EACARIEARIRA T » —(EZ2—BAIY 1Lx It (5485 1.5) » S—({ERIZE 2012 FEHEHT
2.x i CHAIR 2.2) 5 HAT OpenNI EAGZAEMERE 1x i > EREVESHE 2x AN E - MEME1EL)
RE ~ Bl v L BAMHERESR  RILZ B2 EE  ERAERFELEE -

OpenNI 1

OpenNI 1.x A FEfeft 7 —{EARHER » R EESR T FrATIRERIEA /T E & MLFreftny L2 hRe s
T

- ORI - B - ATINUMRITER
o UL

o TS - TR AN

o ZESBTH - NHBEHE - BB (BIEE) B

FEFAR I > OpenNI AR EEERGZERIVINEE - E—PHVEZLEHEEDIRE > B S ZSEATENY
"middleware ; ~ PA plug-in B EARERBEEANE © 1Ay TR 0] LUEFH TR EE » #E2AN0 IERE IR 1B
Y > PrimeSense #/Efefit 7 —& 1 DI E 8 A NiTE {E 5 OpenNI #Y middleware > 5% OpenNI & 522/

o
RE °



= Application

Middleware

Components

{e.g. Hand —+ OpenNI
gesture — Interfaces
tracking)

Hardware
= Device
(sensor)

A L8 > BE OpenNI 1 HYZRAEIE - EEGRETHVLFIE - BUEF3%E AR HEEEE OpenNI EJEH ~ MIAFREZE
K148 middleware EFEFEIERY - w5 A PASERAEHIBHEE 1 ~ R Ry iE SRR AYEL 7> > & HY OpenNI ke -

A HEAREHY - ERRMETERES - 2 OpenNI A5 E FATHEZS - IR T Middleware REMMAYEE - By 7 ZE ST
OpenNI AT EFEHIS M > AL middleware HIBHEEE - {EREFZIR OpenNI HYEFE ~ AR EALERIFHIL)



£ MEnAIRIE I IhAE » AEFEE o EEZ 2 OpenNI 1 —H 3512 > &#PhiEE - A PrimeSense
NiTE #Z{# middleware HYJE[A o

TMANSRAREE A3 OpenNI 1 FURRFVEESRYEE » 1] LAZ%E  (OpenNI 1.x HETE) -~ BUE 2 AT 312
P& 7 a2 o #EZR OpenNI 1 FYES5) Heresy FEZ SN G H AT 7 PBEEZTELHE TEK
&3 OpenNI 1 HYLHEE

H Al OpenNI HYE J74815 > BAFREE OpenNI | 5SRO N - H s & ¢
e http://www.openni.org/openni-sdk/openni-sdk-history-2/

P sE B AR 226045 7 - OpenNI SDK v1.5.4.0 ~ OpenNI-Compliant Sensor Driver v5.1.2.1 ~ NiTE v1.5.2.21 » 2285
AVEEREITE] DA% (2012 OpenNI ¥B15Z Kinect 2285252 )

OpenNI 2

FHEZTS OpenNI 1 > OpenNI 2 ®&{[& /1 EIffLEF 2 - OpenNI23EE$Lx‘%%BZE‘ LB S B RS R e BRI
HY o 1N ZERI NN T - R E 2R ~ FEMENEIESE T RAAE SR > OpenNI 2 F2A EEFERARE


http://kheresy.wordpress.com/index_of_openni_and_kinect/documents-of-openni-1-x/
http://kheresy.wordpress.com/2012/04/01/resource-of-openni-course-with-msa/
http://www.openni.org/openni-sdk/openni-sdk-history-2/
http://kheresy.wordpress.com/2012/03/15/2012_openni_env_kinect_setup/

';unpauq-‘uv AAS

TSR SRS e — B S0 AYES > OpenNI 2 EEEEELHY OpenNI 2 BUSHY R AAE R A S HT A Bl =
[& » i#fE A " middleware library | {HEEFE E > 7F OpenNI 2 AYZEREHETE - W4 A SHEHSE: T middleware
library | HUTAIAER ~ FEH] > B DLUE EeEEY MYk 2 1] DR BB 2 1Y ThEAE -

FEERRAYEGET I > OpenNI A AHE HUELTS » (HH] B R BR4E ¢ ifi HL[EHF > middleware library HYGHZS
WS E A > o] DRSS ERAITIRE - HAT > OpenNI FVE 774805 ( 245 ) | » 1% PrimeSense
#9 NiTE 2 7EN > E48H 16 & middleware library 7] DL &k T~

il o ERRAEES » B LR N EIAY middleware library HYIRHE - BRMHAZES B 2 E R EW
library Y7 ~ (EHIJT% - SRR ERIRRETEEE - 4R SR DS FAYES - HE A RS EFHY - 1Al
SRAHEEERE OpenNI 2 HIREABHEEAVES - AR LAZ2%5  (OpenNI 2.x #EEE) EREHEIEEE » 5E

(OpenNI 2 & NiTE 2 #RE#52 5 B i) 5 % OpenNI 2 A1 PrimeSense NiTE 2 FY$ERSCE » B EHET
BHE-MEESE 7 ZREATREESEE > Exthgieeitm -

OpenNI 2 A& o] UEFEAEE HHY N A Mk > HEEE


http://www.openni.org/software/?cat_slug%3Dfile-cat1
http://kheresy.wordpress.com/index_of_openni_and_kinect/documents-of-openni-2-x/
http://kheresy.wordpress.com/2013/03/22/course-data-of-openni2-and-nite-2/

e http//www.openni.org/openni-sdk/

H A Hr AR A2 OpenNi 2.2.0.30 Beta » FEA F HEE—(EREZE - {5 OpenNI 1 AEERE i FTHE =AY
Middleware Library > RIB] DAFEEEH OpenNI 48v5€r 2% » £F OpenNI Ay Naik H Rk o

% & OpenNI 1 4= OpenNI 2 485\ 45

M5B Z—E% OpenNI C++ F220HE - AEZEE 532 OpenNI 1 #2/2 OpenNI 2 Bz > B FHEERY 74 » GhE s
M include HY header £& ~ LA Rz ER=CESE FIHY namespace

OpenNI 1 FRrEEEL include HY header #& » & XnCppWrapper.h » TiAHBEEY R RATER] » BHA FEFEAT xn i5(d
namespace El © OpenNI 2 HY&E » HIE2E include OpenNLh Z{& header #& - FrEHEREY Y » HIELEAT
openni 7= namespace A °

Frll > REFERRE AR A e — AUEE » B EBLE OpenNI 1 FYREEL 5 MAISRFEE] openni::— HYESE >
B FE OpenNIL 2 T~ MLHR AN EBIEE - BRI HE - #5582 ERY > AL OpenNI 1 A1
OPenNI 2 B FRE5E A HEHY o i - SR > OpenNI 1 F1 OpenNI 2 Y SDK & 7] AEIFZ245H |
RGeS B LIEE—&E - % B #E1T OpenNI 1 #1 OpenNI 2 AYFEFHZEHT -

A USRI IR Kinect [BFERS - 1M 7R ZE[RIRHBHEE OpenNI 1 A1 OpenNI 2 HURR=HYES » &R A BEH)
B R > A SRR T

¥ Microsoft Kinect g B Bt


http://www.openni.org/openni-sdk/
http://www.openni.org/software/?cat_slug%3Dfile-cat1

BEZATE OpenNI —BrdasfE HAYHFHZ: - T - B AR EFESS HA Microsoft Y Kinect for Xbox 360 » RN aEH~
Kinect #B4% BN &L » W IE TSR ELBE 712 OpenNI » FTLAELE OpenNI $A Kinect Z51HYEVESS » 1F
YR LRA/INE—THY -

1F OpenNI 1 AYREfE - FRHA & IF R i A3 H Kinect for Windows SDK » Bl DAEEBLEAE Windows | » #1785
B 519 Kinect BEEIFZ AT DUA o & OpenNI 1 /Y Sensor BEEHFEAUE4LH > EZE ST PrimeSense H 221
JENTESIMCT 1% > WHGH EHEE Kinect EUEESS © A0 ZAE OpenNI 1 AYFRIE A Kinect fEMERSAVES - &
PE ER R S INEZEEERELY OpenNI FY'E J7IRAE LAY 55 =77 SensorKinect (GitHub ) #E&HAY - (5F2)

Ifi%] T OpenNI 2 AR > $¥#RAY Kinect for Windows SDK th 4R &8 fE T — B R T 5 FEZE B T APk
APFRERE - P LA AR DL 48 Kinect for Windows SDK 2K{# FH Kinect :SEEHIIEE > 3 OpenNI 2 o] DLAFEL
Kinect HYEH} - EREMMAVEFEE 2 Kinect 7] DAE FH{ENE J7ARAVEBEIAZX » AT DA o] DL B 250 F Al ey
Kinect for Windows SDK ; {H2 &5k 2 RPN Windows Vista LARAYEERS - AT LIAE OpenNI 2 B2t o {e
Kinect 7 o (§E3)

S4b » HEHAE OpenNT 2 1 OpenNT 1 (AT Kinect BUES - BT A FMEESERY - Fi AR ERE
FEIEl— &8RS T+ 5312268 OpenNI 1 1 OpenNI 2 3% » S A S0 A 0% Kinect Fes BB RZ A
(2%) 5 BBEFEMERE > A EsR L -

3L

HEIRGRER 12 2R A HEH Kinect for Windows SDK - 2ZERd#E A B 1] LAE Windows B Kinect EUFEZS G
( 2% ) ~ kEEZWEE Windows PC > HEH T HE B &Y Kinect for Windows EESS > (HETEALSH


https://github.com/avin2/SensorKinect
http://kheresy.wordpress.com/2011/06/17/microsoft_kinect_sdk_beta/
http://kheresy.wordpress.com/2012/02/02/kinect_for_windows_release/

MFFEEL » B2 OpenNI B FR/ZDHY -

OpenNI 1 [il#E HAVAE(E » HE_FEZ 289 PrimeSense 2N RAYEVERS © iff PrimeSense &2 i L4 A BT
OpenNI 2> iz A EE'E B B AH #2  J0_E ¥F Kinect FYSZ$% » Heresy (B A BE fMERZ AT A2 A R S 7> Kinect 1]
BERVIRERTRE - FTDAA B R 5 F = B R AR M 8% -

$H¥%F Linux F1 Mac OS X B934 » HETtA A5 libfreenect » 3R & OpenNI 2 2 H 7 4% Kinect AYEBFHFE R
gl 5 AEEAEET LIS https://eithub.com/piedar/OpenNI2-FreenectDriver °

PrimeSense FTEeitAY NiTE & Middleware » FEE Rt TENRE G - BT N FELEHE - B3
HI > FEMEM - FEEMEETHREATRR=CE 5 R 52 OpenNI &2 Open Source HY » PrimeSense &7 i H 4me2 41
1Y binary FE3E o AilafEEA Euf DB > (HERHE RERAEEAME Z SR ERS L

[ A373 5 Heresy's Space FY4EEE » JE 4l By ¢ http://kheresy. wordpress.com/2013/09/30/about-openni-2013/ >
FH Heresy 18 HH4EEE4ETE T AFESE - SSPBREESR AR IR 1240 AFESE )

=*%1H§7) - REF4 L R 16 e E NCUOs

EEE T JEETE 7 T —BIFRE S 16 AchdzEdl=s MCUOm (MCUO-Mini) » HICE AT
T

o BAIENGETE (6) - —HAA 5117 Verilog F2x(HEHY 16 firTra M zs MCUO


https://github.com/piedar/OpenNI2-FreenectDriver
http://kheresy.wordpress.com/2013/09/30/about-openni-2013/
https://dl.dropboxusercontent.com/u/101584453/pmag/201312/htm/article5.html

EE EHCCE Ry T idedes ) REENEES B AW > FIFEATE - FEHER MCUOm
% {8 2 LAY R FR 25 MCUOs (MCUO-Simple) ©

MCUO =% H

MCUO 38 16 fir7ehy CPU » A EI{EES40E 16 (Thy » 48355 (IR, SP, LR, SW, PC, A) 17723
T

“define A R[O] // BEFERS
“define LR  R[1] // IRREEI 74
“define SW R[2] // IRREEI 74
“define SP R[3] /] HEE AT S
“define PC  R[4] // TGRS

B s AR BRI T




IR WU | Ry ftsn A A RO HE5TSS &

A=R[0] | BEffEes | FAKEETERGER - GEIIUARIEER -

LR=R[I] PRt bR B U A [ i

IRREE | FIZRGEEF CMP ELEHE CHVSE R - (R RIS N BEE Z 55 - {F Rl

SW=R[2] B -
723 PiE JEQ FEi5<S B B R HIET (K -

SP=R[3] HRY HeEBief® , PUSH, POP 54 & HF o
ﬁ %% E=IHPR 5 BH~Y =5

PC=R[4] ;z:;f PRSIt (52 H i T 2N E S S eYECIEiefirih)

MCUO ey £ %

e Eres IR 0YAT 4 (EfTE eSS OP » Hilt 4 e HAERE 16 5 < » BEERDABEEH -
IEE OP=0xF i » AFIEGE AR IEIAVALITIF R (RS - DUEAEZAVIES A BUER > LUTE MCUO
PEHSHE RO



LD LD C # A A =[C]

ST STC T [C]=A
ADD i

ADD o JI[IDZS A=A+][C]
SUB .

SUB c T A=A-[C]
MUL i

MUL o Pk A=A*[C]

DIV DIV C | f&k A=A/[C]
AND fr7C AND

AND . A=A &[C]
C A

fizyt OR




OR | ORC | i@ A=A|[C]
XOR | fiI7E XOR
XOR { - A=ANC]
C AL
CMP -
emp | L SW = A CMP [C] ; N=(A<[C]), Z=(A=[C])
IMP | IMP C | Bk PC=C
Sk
JEQ | JEQC ﬁ_]g‘“ 1 2 thenpC = C
i
JINFARF B
LT | ILTC ;j 1 N thenpC = C
/N EREE
JLE JLE C I iji if Z or N then PC =C
TRk
CALL } el LR=PC; PC = C
C =




F | oprg OP 58(ir
TCHYEE
FO | LDI LD #HAEE | Ra=C4
a:
Ra,C4 i
MOV S2f4
F2 | MOV L P
Ra,Rb | &)
PUSH .
F3 | PUSH R HesBHEA | SP--; [SP]=Ra
a
POP .
F4 | POP r HESEY Y, | Ra=[SP]; SP++;
a
F5 | SHL SHL Vel Ra =Ra << C4
a=Ra<<
RaC4 | 7
F6 | sHr | SHL | 5 Ra = Ra >> C4
Ra,C4
ADDI | i
F7 | ADDI HEE | Ra=Ra+C4

Ra,C4




F8 SUBI SUBI R E Ra=Ra-C4
RaC4 | TEIN T
NEG
F9 | NEG < AH Ra=~Ra
Ra
FA | SWI SWIC | #kBadr | BIOS HrfRIgnly
SN 77 tHEA , PN
0D | NSW | NSW YREE T A N=~N, Z=~Z; tH}}*)4F JGE, J(ij, JNE Rt BT H L F5 < SW
KZAH > FFH JLE, JLT, JEQ 5Se Rk Eh{E
FE RET RET #X[A] PC=LR
FF IRET IRET gtp%ﬁﬁ PC =LR; I=0;
MCUO #%.5\ 5
FEZE © mecuOs.v
“define OP  IR[15:12] // iEHHE




“define
“define
“define
“define
“define
“define
“define
“define
“define
“define
“define
“define
“define

“define

module

C  IR[11:0] // WEHRLL

SC8 $signed(IR[7:01) // UL
C4 IR[3:0] // HHHRAL

Ra IR[7:4] // Ra

Rb  IR[3:0] // Rb

A R[O] // BTEAE

LR  R[1] // ARREETAF A%
SW  R[2] // IRREE L7248
SP  R[3] /) HEE AT

PC  R[4] // FEET B
N SW[i5] // ESRIHEAR

Z  SW[14] /) EJEEE

I Swi3l  // RA&EHEF
M m[C] // AFEGECIERE

cpu(input clock); // CPUO-Mini HJPREVKR: cpuOme ARZH




parameter [3:0] LD=4"h0, ST=4" hl, ADD=4 h2, SUB=4" h3, MUL=4" h4, DIV=
4’ h5, AND=4" h6, OR=4" h7, XOR=4" h8, CMP=4" h9, JMP=4’ hA, JEQ=4" hB, JLT=4
hC, JLE=4’hD, JSUB=4"hE, OP8=4’ hF;

parameter [3:0] LDI=4"h0, MOV=4"h2, PUSH=4" h3, POP=4"h4, SHL=4
h5, SHR=4’h6, ADDI=4"h7, SUBI=4"h8, NEG=4"h9, SWI=4"hA, NSW=4hD,
RET=4" hE, IRET=4’hF;

reg [15:0] IR; // TR EGA

reg signed [15:0] R[0:4];

reg signed [15:0] pcO;

reg signed [15:0] m [0:4096]; // NHFHIEREGE B EL

integer 1;

initial // #iEtk

begin
"PC = 0: // ¥ PC sRAFEEISIHE O
“SW o= 0:

$readmemh (“mcu0s. hex”, m);




end

always @(posedge clock) begin // 1 clock FRgfIRH 1E 15 &5 Iy fill 545
IR = m[ PCJ;

yte HIRCIEHE
pcO= PC;
"PC = PC+1;

fr ik

case ( OP)
LD: "A = M
= ‘A’

ST: M
ADD: -
SUB:
MUL:
DIV:
AND:

= = = = >

S
L
S
W
S

=5 5 5 =

/) YeAHEEUPSEY: TR=m[PC], 2 i B

// FEAEEE) PC fHAE pcO H,
// REELSERK, PC RUIER T —{E#5 4

// fERS. HRIE OP HATENE
// LD C
// ST C
// ADD C
// SUB C
// MUL C
// DIV C
// AND C




OR : A = | TM; // OR C

XOR: "A = TN // XOR C

CMP: begin N=(CA < M); 7Z=CA=M); end // CMP C
JUP: "PC = C; // JSUB C

JEQ: if (Z) "PC=C; // JEQ C

JLT: if (N) PC=C; // JLT C

JLE: if CN || "2) "PCc="C;// JLE C

JSUB:begin 'LR = "PC; "PC = "C; end // JSUB C

A
A

OP8: case (IR[11:8]) // OP8: i
LDI: R[ Ral] = C4; // LDI C
ADDI: R[ Ral] = R[ Ral + C4; // ADDI C
SUBI: R[ Ral = R[ Ra] - C4; // ADDI C
MOV: R[ Ral] = R[ Rb]; // MOV Ra, Rb

PUSH: begin SP= SP-1; m[ SP] = R[ Ral]; end // PUSH Ra
POP: begin R[ Ra] = m[ SP]; SP= SP+1; end // POP Ra
SHL: R[ Ra] = R[ Ra] << C4; // SHL C




SHR: R[ Ra] = R[ Ral] >> C4; // SHR C
SWI: $display("SWI C8=%d A=%d”, "SC8, "A): // SWI C

NEG: R[ Ral] = "R[ Ral; // NEG Ra
NSW: begin N="'N; Z="Z:; end // NSW (neg
ate N, 7)
RET: PC = LR; // RET
IRET: begin PC = LR; I =0; end // IRET
default: $display(“op8=%d , not defined!”, IR[11:8]);
endcase
endcase

// BV PC, IR, SW, A ZFE{7as{H DIfLEisg
$display ("%4dns PC=%x IR=%x, SW=%x, A=%d SP=%x LR=%x", $stime
, pcO, IR, "SW, "A, 'SP, 'LR);
end

endmodule




module main;: // HIERAFE G

reg clock; // Wk clock 5%

cpu mcu0 (clock) ; // B mcul pEFERS

initial clock = 0; // —BUf clock EXEA 0

always #10 clock="clock; // ®F 10ns &AH, RifkiEH#IA 20ns
initial #1000 $finish; // A5 1IERIER

endmodule
BEFES

FEZE © mcu0s.hex

0020 // 00 RESET: LD X
2021 // 01 ADD



3021
4021
5021
7021
6021
8021
0020
F503
F603
F701
0023
F230
EO11
0022
A010
F301

// 02
// 03
// 04
// 05
// 06
// 07
// 08
// 09
// OA
// OB
// 0C
// 0D
// OE
// OF
// 10
// 11

HALT:
MIN:

SUB
MUL
DIV
OR
AND
XOR
LD
SHL
SHR
ADDI
LD
MOV
JSUB
LD
JMP
PUSH

w W

-

Y
Y
Y
Y
Y
Y
X
A
A
1

STACKEND
SP, A
MIN

Z

HALT

LR




0020
9021
FDOO
CO18
1022
AO19
0021
1022
F401
FEOO
0000
0000
0000
0000
0003
0005

//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

12
13
14
15
16
17
18
19
1A
1B
1C
1D
IE
IF

21

BLSE:
NEXT:

LD

CMP

NSW

JLT  ELSE
ST Z
JMP  NEXT
LD Y

ST Z
POP LR
RET

WORD 3
WORD 5




0000 // 22 7 WORD 0
007F // 23 STACKEND: WORD 127

HERES

D:\Dropbox\Public\web\oc\code\mcuO>iverilog —o mcuOs mcu0s. v

D:\Dropbox\Public\web\oc\code\mcuO>vvp mcu0s
WARNING: mcu0s. v:29: $readmemh (mcuOs. hex) : Not enough words in th
e file for the
requested range [0:4096].
10ns PC=0000 IR=0020, SW=0000, A= 3 SP=xxxx LR=xxxx
30ns PC=0001 IR=2021, SW=0000, A= 8 SP=xxxx LR=xxxx
50ns PC=0002 IR=3021, SW=0000, A= 3 SP=xxxx LR=xxxXx
70ns PC=0003 IR=4021, SW=0000, A= 15 SP=xxxx LR=xxxx
90ns PC=0004 IR=5021, SW=0000, A= 3 SP=xxxx LR=xxxx




110ns
130ns
150ns
170ns
190ns
210ns
230ns
250ns
270ns
290ns
310ns
330ns
350ns
370ns
390ns
410ns

PC=0005
PC=0006
PC=0007
PC=0008
PC=0009
PC=000a
PC=000b
PC=000c
PC=000d
PC=000e
PC=0011
PC=0012
PC=0013
PC=0014
PC=0015
PC=0016

[R=7021,
[R=6021,
[R=8021,
[R=0020,
[R=£503,
[R=£603,
[R=£701,
[R=0023,
[R=£230,
[R=e011,
[R=f301,
[R=0020,
I[R=9021,
[R=£d00,
[R=c018,
[R=1022,

SW=0000,
SW=0000,
SW=0000,
SW=0000,
SW=0000,
SW=0000,
SW=0000,
SW=0000,
SW=0000,
SW=0000,
SW=0000,
SW=0000,
SW=8000,
SW=4000,
SW=4000,
SW=4000,

127
127
127
127

W W W w w

SP=xxxx
SP=xxxx
SP=xxxx
SP=xxxx
SP=xxxx
SP=xxxx
SP=xxxx
SP=xxxx
SP=007f
SP=007f
SP=007e
SP=007e
SP=007e
SP=007e
SP=007e
SP=007e

LR=xxxx
LR=xxxx
LR=xxxx
LR=xxxx
LR=xxxx
LR=xxxx
LR=xxxx
LR=xxxx
LR=xxxx
LR=000f
LR=000f
LR=000f
LR=000f
LR=000f
LR=000f
LR=000f




430ns
450ns
470ns
490ns
510ns
530ns
550ns
570ns
590ns
610ns
630ns
650ns
670ns
690ns
710ns
730ns

PC=0017
PC=0019
PC=001a
PC=001b
PC=000f
PC=0010
PC=0010
PC=0010
PC=0010
PC=0010
PC=0010
PC=0010
PC=0010
PC=0010
PC=0010
PC=0010

[R=a019,
[R=1022,
[R=f401,
[R=fe00,
[R=0022,
[R=a010,
[R=a010,
[R=a010,
[R=a010,
[R=a010,
[R=a010,
[R=a010,
[R=a010,
[R=a010,
[R=a010,
[R=a010,

SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,
SW=4000,

A= 3
A= 3
A= 127
A= 127
A=

=
[
W W W W W W W wWw w w w w

SP=007e
SP=007e
SP=007f
SP=007f
SP=007f
SP=007f
SP=007f
SP=007f
SP=007f
SP=007f
SP=007f
SP=007f
SP=007f
SP=007f
SP=007f
SP=007f

LR=000f
LR=000f
LR=000f
LR=000f
LR=000f
LR=000f
LR=000f
LR=000f
LR=000f
LR=0001
LR=0001
LR=0001
LR=000f
LR=000f
LR=000f
LR=000f




750ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
770ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
790ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
810ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
830ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
850ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
870ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
890ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
910ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
930ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
950ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
970ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f
990ns PC=0010 IR=a010, SW=4000, 3 SP=007f LR=000f

HBY 16 firyora Blasivis - REMRA > NIEZ=FWVAEARAA > BTl Tk — S B e s Eae i ak /TS




% mEElEsr OxF 1y OP (REEE - Bkt TT AR A — KBS S22 » BB e ST IR 2
PRIS 4 fizyC OP HEHY 16 {EHE< > MIREAE(H & 30 [E/AGHIIES -

FEfEF Verilog ‘St fafialish Saa e B a5ty - T8 - R EEsie O REH/D » Sy &S
ARG E G RIS TGt 5 RAVRISHE G IR E L -

[Visual Basic 6.0] %—Pg v IR SR B 27 % 78
(Morse Code) (T’F—‘ﬁ 4 Oxde)

w3 Afr3s (Morse Code) ?

BEHTEERE (3E3% ¢ Morse Code) 2—TEMHEISEIIVERE (S » BB R FNHESIER e R Ty
- B RORERERTYE - A A @ﬁﬁﬁlé&%ﬁﬁﬁé@%

FEST RS — R R R b= (B A E R AU EE ORI AR R Ay RS - AV
BRI

o B ()

o & (-)

o FHEFITHEAAEE (FERAIE] 2 FIHVIEED
o R PRI IETH

o DR AT ZEHRAVIETH



i [Fizual Basic 6.0] FEWEE (Morse Code)

Input :

Hollow, b Mame Iz OxDe

di-di-di-dit dah-dah-dah di-dah-di-dit di-dah-di-dit dah-dah-dah di-dah-dah ? dsh-dah
dah-di-dah-dah 7 dah-dit di-dah dah-dah dit ¥ di-dit di-di-dit ? dah-dah-dah-dah-dah
dah-di-di-dah dah-di-dit dit

Encoption Enat



http://zh.wikipedia.org/wiki/%E6%91%A9%E5%B0%94%E6%96%AF%E7%94%B5%E7%A0%81

. [¥iznal Basic 6.0] FEW SR (Morse Code)

Input :
ABCDEFGHITKLMNCPORETUV WEY 20123456789

di-dah dah-di-di-dit dah-di-dah-dit dah-di-dit dit di-di-dah-dit dah-dah-dit di-di-di-dit
di-dit di-dah-dah-dah dah-di-dah di-dah-di-dit dah-dah dah-dit dah-dah-dah di-dah-dah
-dit dah-dah-di-dah di-dah-dit di-di-dit dah di-di-dah di-di-di-dah di-dah-dah dah-di-di
-dah dah-di-dah-dah dah-deh-di-dit dah-dah-dah-dah-dah di-dah-dah-dah-dah di-di-
dah-dah-dah di-di-di-dah-dah di-di-di-di-dah di-di-di-di-dit dah-di-di-di-dit dah-dah-di

Encoyption  § Exit

o O W =

- (di-dah)
(dah-di-di-dit)
- . (dah-di-dah—dit)
(dah—di-dit)




= N " O T o Z = C " 49 4 T @ T ™

(dit)
- . (di-di-dah-dit)

- . (dah-dah-dit)

(di-di-di-dit)

(di-dit)

- - - (di-dah—-dah—dah)
- (dah-di-dah)

- . . (di-dah-di-dit)

- (dah—dah)
(dah-dit)

- — (dah-dah-dah)

- . (di-dah-dah-dit)

- . - (dah-dah-di-dah)

- . (di-dah-dit)

(di-di-dit)
(dah)




N <<= < O

O N O O B~ W N o+~ O

- (di-di-dah)

- (di-di-di-dah)
. — (di-dah-dah)
- . . - (dah-di-di-dah)
- . - - (dah—di-dah—dah)
(dah-dah-di-dit)

————— (dah—dah—dah—dah—dah)
- — - - (di-dah—-dah—-dah—dah)
- - - (di-di-dah-dah-dah)
- — (di-di-di-dah—dah)
. - (di-di-di-di-dah)
..... (di-di-di-di-dit)
- . . . . (dah-di-di-di-dit)
- - . . . (dah-dah-di-di-dit)
- - — . . (dah-dah-dah-di-dit)




9 -~ - - - . (dah—-dah—-dah—-dah-dit)

HoRe DL ERYREIT BRI

MorseCode = ”A,. -, di—dah|B, -. .., dah—-di-di—-dit|C,—. - ., dah—-di—dah
-dit|D, -..,dah-di-dit|E,.,dit|F,.. -.,di-di-dah-dit|G, - - ., dah—da
h-dit|H,....,di-di-di-dit|I,..,di-dit|]J,. - — -, di-dah-dah—dah K, -
. —,dah-di-dah|L,. - .., di-dah-di-dit|M, - -, dah-dah|N, —., dah-dit |0
,— - —, dah—-dah-dah|P,. - ., di-dah-dah-dit|Q, - -. -, dah-dah-di—-dah|R
,. —.,di-dah-dit|S,...,di-di-dit|T, -, dah|U,.. -, di-di-dah|V,... -
,di-di-di-dah|W,. - -, di-dah-dah|X, -.. -, dah-di-di-dah|Y, -. - -, dah
—~di-dah-dah|Z, - - .., dah-dah-di-dit|0,- - - - - , dah—-dah—dah—dah—dah |
l,. - —-—, di-dah—-dah-dah—-dah|2,.. - — -, di-di—dah-dah—dah|3, ... - -
,di-di-di-dah—dah|4,.... -, di-di-di—-di-dah|5,..... , di—di-di-di-di
t|6,-....,dah-di-di—-di-dit|7,--..., dah-dah-di-di-dit|8,---.., da
h-dah-dah-di-dit|9, - - - - ., dah-dah-dah-dah-dit”




Dim MorseCodeData (35, 2)

b

Private Sub Form Load() ° #{ATFEN (B EEH)

MorseCode = ”A,. -, di—dah|B, -. .., dah-di-di—-dit|C,—. - ., dah—di
—-dah—dit|D, -. ., dah—-di-dit|E,.,dit|F,.. -.,di-di-dah-dit|G,—-., da
h-dah-dit|H,....,di-di-di-dit|I,..,di-dit|J,. - - -, di-dah—-dah-dah
|K,-. -, dah-di-dah|L,. - .., di-dah—-di-dit|M, — -, dah—-dah|N, ., dah-d
it|0, - - -, dah—dah—dah|P, . - ., di—dah—-dah-dit|Q, - -. -, dah—-dah-di—d
ah|R,. -.,di-dah-dit|S,...,di-di-dit|T, -, dah|U,.. -, di-di-dah]|V,.
.. —,di-di-di-dah|W,. - -, di-dah-dah|X, -.. -, dah-di—-di-dah|Y,-. - -
, dah—di—-dah-dah|Z, - - .., dah-dah-di—-dit|0,- - - - - , dah—dah—dah—dah-
dah|1,. - - - -, di-dah—-dah—-dah—-dah |2, .. - — -, di—di—dah—-dah—dah|3, ..
. - —,di-di-di-dah-dah|4,.... -, di-di-di-di—dah|5, .. ... , di—di-di—d

i-dit|6,-. ..., dah-di-di-di-dit|7,--..., dah-dah~di-di-dit |8, — - -.




., dah-dah—dah-di-dit|9, - - — - ., dah-dah-dah-dah—dit”

”

MorseDataA = Split (MorseCode, ”)
For i = 0 To UBound (MorseDataA)
MorseDataB = Split (MorseDataA(i), ”,”)
For J = 0 To UBound (MorseDataB)
MorseCodeData (i, J) = MorseDataB(])
Next J
Next 1
End Sub
Private Sub Commandl Click()
Text2 = "7
Text3 =
For i = 1 To Len(Textl)

V4




If Asc Mid(Textl, i, 1)) >= 97 And Asc Mid(Textl, i, 1))
<= 122 Then
Inp
Else
Inp = Mid(Textl, i, 1)
End If
OutA = 7?7
OutB = "2
For J = 0 To 35

Chr (Asc (Mid (Textl, i, 1)) — 32)

If Inp = MorseCodeData(J, 0) Then OutA = MorseCodeDa
ta(J, 1)
If Inp = MorseCodeData(J, 0) Then OutB = MorseCodeDa
ta(J, 2)
Next J

Text2 = Text2 & OutA & 7 7




Text3 = Text3 & OutB & 7 7
Next 1
End Sub

b

Private Sub Command3 Click ()
End
End Sub

b

o [FIAHETEL ¢ Visual Basic 6.0 FEHZ5HE (Morse Code).rar

(A fEE R " EES ) @ B4R ¢ http://www.dotblogs.com.tw/Oxde/archive/2013/12/05/132685.aspx *
Pek SE G AR BE 1R A0 AT RS


http://files.dotblogs.com.tw/0xde/1312/2013125223951837.rar
http://www.dotblogs.com.tw/0xde/archive/2013/12/05/132685.aspx
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