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nhac va ghi lai thanh tdp tin am nhac béi thiét bi MIDI c6 kha nang dém tu dong.
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Linh vue ki thuit dwoce dé cap

Sang ché dé cap dén linh vuc xir Iy 4m thanh, cu thé 13 dé c4p dén phuong
phép hoa 4m tu dong vdi hd tro clia cic phdn mém may tinh, cong véi kha ning
dém tu dong cua cac loai dan dién tr do cac hing khac nhau san xuat nhu

Yamaha, Korg, Roland,...

Tinh frang k§ thuit ciia sang ché

Vé co ban, 4am nhac duge tao dua trén ba yéu td: Giai diéu, Hoa am, va
Nhip diéu. |

Giai diéu 13 thanh phén co ban ctia 4m nhac, mét yéu t6 dai dién cho biéu
hién &m nhac va cam xuc cuia con nguoi.

Hop am la su két hop cung lac ciia nhidu 4m thanh, c¢6 cao d6 khac nhau.

Hoa 4m 1a phuong an phan bd cac hop 4m cho timg nhip trong bai.

Giai diéu 1a sy két néi lién tiép (theo thdi gian) cia cac 4m thanh, c¢6 cao
d6 va chiéu dai thoi gian.

Pé cho mot chudi 4m thanh nhu vAy c6 y nghia 4m nhac, cin thém vao
mot phan nita, goi 1a Nhip diéu.

Con ngudi sang tac nhac bing cach bay té cam xdc ciia minh trong giai
diéu rdi hoan chinh bai hat bang cach két hop 101 hat véi giai diéu. Tuy nhién,
nguoi binh thudng khong phai 1a chuyén gia 4m nhac rat khé soan duoc hoa 4m
va soan dugc nhip di€u dém phu hop vaéi giai diéu do chinh ho sang tac ra. Do
vay, nhiéuvnghién ctru d3 duogc thuc hién vé thiét bi tao ra 4m nhac c6 thé tu
dong soan hoa am, va tu dong tao ra nhip di€u dém phu hop vdi giai diéu dugc
séng tac boi nhitng ngudi binh thuong, gitip ho dién ta duge cam xtic cia minh.

Hién nay nhiéu loai dan dién ti c6 kha nang tu dong dém, ngudi dung cod
thé chc)n mét kiéu dém (nhip diéu) duoc thiét ké sin trén dan dé dan tu dong
dém. Nguoi ding chi viéc dung tay trai bAm cac hop 4m cén thiét va ding tay
phai choi cac nét giai diéu ctia bai. Trong khi dan dang dém tu dong, ngudi ding

s& biAm thém céac nut Dén tréng (Fill-in), hodc Chuyénv kiéu (Main), Dan nhap
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(Intro), hodc Két thiic (Ending). Tuy nhién, & choi (play) duge nhu vay, nguoi

ding phai c6 d6i tay chuyén nghiép, diéu luyén ctia mot nhac cong.

Ban chit k§ thuat cia sang ché

Giai phap k¥ thuat theo sang ché dwoc dé cap dén trong tai liéu nay la mot
phuong phép hoa am tur ddng, trong d6 céc thao tac bing tay cia nguodi dung nhu
vira néu trén dugc tw dong héa hoan toan. Nho vay, mot ngudi khong c6 kha
ning choi dan bang tay, vi nhidu Iy do khéc nhau, van c6 thé dung c4c loai dan
d6 d8 tao ra mot ban hoa 4m chuyén nghiép cho mét bai hét bt ky, bai hat d6 c6
thé 1a do chinh nguoi dung sang tac ra.

- Phuong phap hoa am ty dong ndy da dugc tdc gia thir nghiém thanh cong
vOi cac loai dan: Yamaha PSR-1500, PSR-2100; Korg Pa3Xle; Roland BK9,
BK7m, BKS, BK3; Casio LK-50, MZ-2000; cho két qua rét tét.

Phuong phép hoa am tu dong bao gém céc bude cu thé nhu sau:

1. Nhén cac nét giai diéu cta ngudi dung dé tao mot tap tin giai di€u tuong
mg. Budc ndy c6 thé thyuc hién bing mot phan mém c6 sin, vi du “Encore”.

2. Tao tap tin diéu khién thong qua viéc phén tich tap tin giai diéu. Budc
ndy dugc thuc hién bing phin mém “Midi Utility” do tac gia viét.

3. Str dung céc thong tin trong tap tin diéu khién dé didu khién mot thiét bi
MIDI (Musical Instrument Digital Interface - Giao dién k§ thut sé danh cho
nhac cy) c6 kha ning dém ty dong. Buéc ndy duoc thuc hién be"mg phén mém
“MidiOut Player” do tac gia viét.

4. Thyc hién céc 1énh diéu khién @ tao ra 4m nhac va ghi lai thanh tip tin 4m
nhac béi thiét bi MIDI ¢ kha ning dém ty dong. Budc nay ¢ thé dugce thyc hién bﬁng

mét dan dién tir do c4c hing khac nhau san xuét, vi du Yamaha, Korg, Roland,...

MO t4 vin tit hinh vé

Hinh 1 13 so d6 khdi thé hién c4c buéc trong phuong phép hoa 4m ty dong
theo séang ché nay.

Hinh 2 1a minh hoa két qua cua giai thudt/cac bude 1ap trinh dé tu dong

soan hoa am.
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Hinh 3 13 minh hoa ndi dung cta tép tin diéu khién.

MO ta chi tiét sang ché

Phuong 4n co ban thuc hién séng ché theo hinh 1, trong d6 chi tiét cac
budc thyc hién phuong phap hoa 4m tu dong cu thé nhu sau:

1. Nhan céc ndt giai diéu ctia ngudi dung d tao ra mét tép tin giai diéu
tuong ung.

Tai budc 1 (hinh 1), c6 thé st dung mét phin mém nhép ndt nhac bt ky
hién c6 trén thé gi6i, vi du “Encore”. Nguoi ding s& nhip cac ndt nhac chinh cia
giai diéu tir mt ban nhac in trén gidy hodc do chinh ngudi dung séng tac ra.
Xuét ban nhac d6 ra tap tin loai MIDI ¢6 duéi 1a “.mid”

Trong d6, “Encore” dugc tao cdu hinh dé thuc hién Viéc:

nhén cac nbt nhac va 16i hat do nguoi dung nhap vao, hoic léy cac ndt
nhac tlr mot tép MIDI c6 sén;

in ra gidy (vin ban) cc ndt nhac va 161 hat d6 trén khuén nhac;

xuét ra tép tin MIDI (Input.mid) chtta cac ndt nhac do ngudi dung da nhap
vao.

2. Tao tap tin didu khién théng qua viéc phan tich tap tin giai diéu.

Tai budc 2 (hinh 1), st dung phan mém “Midi Utility” do tac gia viét, da
dugc gidi “Trién Vong” tai cudc thi Nhan Tai DAt Viét ndm 2005 va giai Ba,
cudc thi Chau A - Théi Binh Duong (APICTA), tai Singapore, naim 2007. Phan
mém “Midi Utility” thyc hién nhiéu khau quan trong d& xut ra mot tap dit lidu
diéu khién dang MIDI (*.mid). Diém co ban khac biét ciia phuong phép nay la
kha nang xtt ly thdng minh ctia phan mém “Midi Utility”.

Cu thé, phan mém “Midi Utility” duogc tao cAu hinh dé thuc hién:

liy cac ndt nhac cia giai diéu trong t&€p MIDI (Input.mid) do Encore hodc
Studio tao ra;

ty dong xac dinh giong (key) cla giai diéu;

tu dong soan hoa 4m cho tAt ca céc nhip;

cho ngudi dung chon mdt /vai kiéu dém trong cac kiéu da soan trudc, kém

theo;
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tao ra phﬁn dém tu dong gém nhiéu nhac cu tham gia;

xuét két qua dém tu dong ra t€p MIDI (Output.mid).

Néu nguoi ding mudn ding céc kidu dém trén dan Organ, thi Midi Utility
tao ra tép dang Output.mid chi ¢ cac ndt giai diéu, va cac 1énh diéu khién dan
(hop 4m, dan nhap, dén tréng, két thuc, ...).

C6 2 giai thult xt 1y thong minh di duoc 14p trinh sin trong phin mém
nay, cu thé nhu sau:

2a. Giai thuét phat hién giong (con goi 1a diéu thirc/khéa) ctia giai diéu dau
vao.

- Mot giai diéu dau vao do nguoi dung tu sang tac, hoic la van ban nhac in
trén gidy, thi c6 thé d& dang biét dugc giong chinh ctia n6 nho sé du thang hodc
giang trén hoa biéu va ndt két thic. Tuy nhién, phdn mém c6 kha ning biét dugc
giong cla giai diéu ma khdng cin c6 héa bidu va ndt két thic 1a mot phan mém
c6 gidi thuat xtr ly thong minh, mot dang ctia Tri tué nhan tao.

Phan mém “Midi Utility” dugc cai dat mot ham goi la “Ham Heuristic”,
do tac gia thiét ké. Ham nay duoc thiét ké dua trén cac ly thuyét chung nhat
trong 4m nhac cdng v6i kinh nghiém thyc té cla tac gia. Trong d6 ngudi ding c6
thé tu minh khai béo giong clia giai diéu, hodc lwya chon két qua tim giong do
phan mém dua ra. Hién nay, khong c6 phdn mém nao trén thé gidi giai quyét
duoc viée d6 tét nhu “Midi Utility”.

Giai thuat x4c dinh giong cho mot ca khic bat ky d3 1a luan vin tdt nghiép
da dugc bao vé thanh cdng cia mot Thac s§ cong nghé thong tin, trudong Dai hoc
Khoa hoc Ty nhién, thanh phé H6 Chi Minh, ndm 2003. Luin vin nay da hoan
thanh véi sy huéng dan chi tiét cta téc gia ciia giai phap k¥ thuat “Cong nghé
hoa am théng minh”.

Chi tiét giai thuat xac dinh giong clia mét giai diéu dau vao gém cac budc
sau:

Lap 12 bang dit liéu 1a 12 “T4p gid trj clia cac nbt thudc Giong” cua tit ca
12 giong trudng (diéu thic trudng) va cac giong Thi tuong Gng:

01-b6 Trudng: 60, 62, 64, 65, 67, 69, 71; Giong Th{r tuong tng:
La Th;
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02-bé# Trudng: 61, 63, 65, 66, 68, 70, 60; Giong Thit twong Gng:
La#/Sib Th;
03-Ré Trudng: 62, 64, 66, 67, 69, 71, 61; Giong Thir twong mg: Si

Thu;

04-Ré# Trudng: 63, 65, 67, 68, 70, 60, 62; Giong Thir twong Ung:
bé Thu;

05-Mi Trudng: 64, 66, 68, 69, 71, 61, 63; Gigng Thir twong Gng:
Do#/Reb Thu;

06-Fa  Truodng: 65, 67, 69, 70, 60, 62, 64; Giong Thtr tuong Ung: -
Ré Thu;

07-Fa# Trudng: 66, 68, 70, 71, 61, 63, 65; Gigng Th{r twong ng:
Re#/Mib Tht;

08-Sol Trudng: 67, 69, 71, 60, 62, 64, 66; Giong Thir tuong ng:
Mi Thu;

09-Sol# Trudng: 68, 70, 60, 61, 63, 65, 67; Gigng Thi tvong ng:
Fa Thu;

10-La  Trudng: 69, 71, 61, 62, 64, 66, 68; Giong Thir tuong ng:
Fa#/Solb Thu;

11-La# Trudng: 70, 60, 62, 63, 65, 67, 69; Giong Th& twong Ung:
Sol Th;

12-Si Truoéng: 71, 61, 63, 64, 66, 68, 70; Gigng Th{r twong Ung:
Sol#/Lab Thi;

Léy “Téap céc nét cta giai diéu dau vao” tir dit lidu dau vao co6 dinh dang
MIDI do nguoi dung da nhap.

So sanh xem “T4p céc ndt cla giai didu diu vao” gibng tap dir liéu nao
trong 12 tip d& chudn bi trudc néu trén dé xéc dinh dugc giai diéu dau vao 1a
“Giong Trudng” hay “Giong Thi twong tmg” nao.

Tim “Céc ndt dugc sir dung nhidu” trong “Tap cac ndt ca giai diéu du
vao”.

So sanh “Céac nét dugc st dung nhidu” véi “Hop 4m gbc cua giong

Truéng”, va “Hop am goc cua giong Thi twong tng”. Néu “Cac ndt duoc sur
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dung nhidu” giéng “Hop am gdc cua giong Trudng”, thi két luan giai diéu dau
vao c6 giong 1a Gigng Trudng (1a 1 trong 12 giong Trudng, theo 12 bang da 1ap
néu trén). Néu “Céc nét duoc str dung nhidu” giéng “Hop 4m gbc cla giong Thir
tuong tmg”, thi két luan giai diéu dau vao c6 giong la Giong Thi twong tmg (14 1
trong 12 giong Thu twong img theo 12 bang da 14p néu trén).

2b. Giai thuat tu dong soan hoa &m cho moi ca khuc.

Giong ctia mot giai diéu 1a chia khéa dé soan hoa 4m cho giai diéu d6. Tur
cac nbt cua giai diéu trong céc nhip va giong d3 biét duoc tai budc 2a, phdn mém
“Midi Utility” c6 thé tim duoc céc hop am thich hop dé ding trong céc nhip khi
hoa 4m cho toan bai thanh mdt ca khic hoan chinh.

Nguoi dung cé thé tu minh khai bdo cic hop 4m cho timg nhip, hodc chinh
stra két qua do phdn mém dua ra. Hién nay, khéng c6 phdn mém nio trén thé gisi
giai quyét duoc viée d6 ot nhu “Midi Utility”. Piéu nay khac hoan toan véi viéc
ma nhidu phan mém khac 1am duoc 1a phat hién hop 4m dang dung trong mét
ban hoa 4m c6 sin & dang MIDI. Tur c4c ndt hoa am d& dang suy ra dugc hop 4m
dang dung.

Tuy nhién, mdt giai diéu dau vao thudng chi c6 don 1& timg nét mot ndi
tiép nhau chir khéng c6 nhiu ndt cing mét liic nhu céc ban hoa 4m. Tham chi,
trong mdt ca khuc c6 thé c6 nhidu nhip khéng c6 nét ndo, vi du trong céc nhip
dan nhap, trong cac nhip gifra hai 14n hét, trong cic nhip két. Do vy, trong céc
truong hop vira néu trén khong thé dya vao cac nbt hoa 4m dé tim hop am can
dung.

Chi nhitng ngudi c6 hiu biét rat t6t vé ly thuyét nhac, hodc day dan kinh
nghiém thuc t& nhu nhac sy, nhac céng, gido vién giang day 4m nhac,... méi c6
kha ning soan hoa &m cho mét giai didu. Nhitng nguoi khic s& can dén su gilp
d& thong minh ctia phin mém “Midi Utility”. Ngay ca véi nhimg nhac s§, nhac
codng, thi “Midi Utility” cling gitip ho tiét kiém dugc rat nhidu thoi gian va cong
stte, ho chi can chinh stra thém két qua soan hoa 4m do phdn mém “Midi Utility”
dua ra.

Phan mém “Midi Utility” duoc tdc gia cai dat mot giai thuat thong minh

giai quyét rat nhanh viéc soan hop 4m cho timg nhip trong bai, ké ca céc nhip
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khong c6 mot nbt nhac nio, nhu din nhap, két thuc, khoang nghi giita cdc cau
nhac, doan nhac. Thoi gian can cho xi Iy chi khoang mét vai gidy.

Giai thuat ty dong soan hoa &m cho mdt ca khuc da 1a “Luén van thac s§ cong
nghé thong tin” cta chinh tic gia cla giai phap k¥ thuét theo sang ché nay, duoc
bao vé thanh cong nim 2000 tai trudng Pai Hoc Bach Khoa thanh phd Hb Chi
Minh.

Chi tiét giai thuat (44 don gian di, cho d& hiéu) ty dong soan hoa 4m gbm
cac budc sau:

Trong giai thuét nay, giong cua giai di€u d4u vao di duoc xac dinh. Ta s&
lam tiép cac bude sau dé thuc hién viée tu dong soan hoa 4m hoan chinh cho
toan bai.

Lap bang dit liéu chira 03 hop a4m chinh ctia tat ca 12 giong Truéng va 03
hop am chinh cua tat ca 12 “giong Thir tuong tmg”. “Hop 4m chinh ctia giong”
1a cac hop 4m béc I, IV, va V7 cla giong do.

Léay 03 hop am chinh cua giong Trudng, 1a cac hop am bac I, IV, va V7
cua giong trudong da xac dinh duogc.

L4y 03 hop 4m chinh ctia “giong Thir tvong img”, 1a cac hop am béc I, 1V,
va V7 cua “giong Thi tuong ing” da xac dinh duoc.

Chia tit ca céc nhip ¢6 trong bai (tir nhip thir I dén nhip cudi ciing) thanh
02 “Nitra Nhip”. Ta s€ tim cho mdi nira nhip ndy 01 hop 4m t61 wu phu hop véi
giai didu dau vao va tuin theo dung cac nguyén tc co ban trong 1y thuyét hoa
am.

Thiét k& mot “Ham danh gid do t6i wu” khi chuyén hop 4m (12 mot ham
Heuristic). Ham nay chinh 1a ham dugc tdc gia thiét ké khéo 160 dé dua duoc
céc nguyén tic chung nhét trong 1y thuyét hoa am, va kinh nghiém thyc té khi
hoa 4m cho céac ca khuc, vao phuong phap ty dong soan hoa dm trinh bay trong
don sang ché nay.

Lay tht ca cac “Hop am c6 thé ding dugc” cho tat ca cac nira nhip. “Hop
am c6 thé ding duoc” tai mot nira nhip ndo d6 14 cac hgp 4m théa méan céc diéu

kién sau:
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-La 01 trong 06 hop 4m chinh clia giong Trudng, va “giong Thir tuong

ung” (da xac dinh),

-C6 “Nbt quan trong” trong nira nhip do. “Nét quan trong” 13 ndt ¢ tbng

truong d6 16n nhét trong nira nhip dang xét.

-C6 céc nbt khéc trong nira nhip dé,

-Tai nhip cudi cung cua bai, “Hop am co thé dung dugc” chi duy nhét 1a

“Hop am gbc” clia giong.

Thiét k& mot “Ham dénh gia phuong 4n” (ciing 1a ham Heuristic) dé loai
b6 bét cac “Phuong an xau”. Do s& c6 rét rAt nhidu phuong 4n nhu vay, ta khong
thé xét tht ca céc phuong 4n (trong CNTT goi 12 “Vét Can”) ma phai 4p dung
mot bién phap hiéu quéa dé loc bo cac “Phuong 4n xau”, chi xét cac “Phwong 4n
t6t”. “Ham danh gia phuong 4n” s& 1am viéc nay.

B4t dAu tir nira nhip tht 1 (ddu tién, trong bai), 1dn lugt xét tit ca cac
“Phuong 4n t&t” d& chuyén hop am tir mot “Hop 4m c6 thé ding duogc” tai nira
nhip nay sang mot “Hop 4m cé thé ding dugc” cia ntra nhip tiép theo, cho dén
ntra nhip cudi cling trong bai. Cong ddn diém coa mdi 14n chuyén hop 4m nhu
vay (do “Ham danh gid do t8i wu” tinh duoc), ta s& dugc “Piém t8i wu” clia mdi
phuong 4n. Ghi nhé diém t6i wu ctia phuong 4n dang xét va cach chuyén hop 4m
(tr hop am nao chuyén sang hop 4m nao) cia phuong an do.

Tim “Phuong 4n tot nhit” 14 phuong 4n c6 “Pidm t6i wu” 16n nhét trong
tAt ca cac “Phuong an t6t” d xac dinh dugc néu trén. LAy céc hop 4m trong ting
nita nhip, ctia “Phuong 4n tét nhét” (d3 ghi nhé) 1am phuong 4n hoa 4m két qua
cho tét ca cac nira nhip trong bai.

Trong tap tin diéu khién, do phﬁn mém “Midi Utility” tao ra, c6 cac thong
tin sau:

- Céc ndt giai diéu clia ngudi dung.

- C4c hop 4m cho ting nhip trong bai.

- Céc ché @6 dém cho timg nhip.

Céc thong tin nay 1a cAn thiét d& didu khién thiét bi MIDI & budc tiép sau.

3. Pidu khién mdt thiét bi MIDI c6 kha ning dém ty dong béng cach st

dung céc thong tin trong tép tin diu khién.
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Tai buéc nay (hinh 1), st dung phin mém “MidiOut Player” do tic gia
viét dé nap dit li€u da dugc tao ra & budc 2 néu trén. Phan mém nady co cac giao
dién twong tmg v6i cac loai dan khac nhau dé didu khién cac loai dan do.

Trong d6, “MidiOut Player” 1a phén mém dugc tao ciu hinh dé thuc hién
cac cOng viéc sau:

14y céac ndt giai diéu va céc 1énh diéu khién dan do Midi Utility tao ra khi
ngudi ding mubn dung céc kiéu dém trén dan (Output.mid);

cho nguoi dung chon loai dan (Yamaha, Roland, ...);

chuyén céc 1énh didu khién dan ctia Midi Utility thanh c4c 1énh diéu khién
loai dan da chon,;

sép xép theo thir ty thoi gian véi dd chinh xac dén 1 mili gidy (ms);

chén thém céc xung ddng bd vao gifta cac ndi dung ldy tir tép Output.mid
da noi trén;

gtri 1an luot (theo thoi gian thuc) cdc ndi dung d6 dén dan qua cap MIDI
In/Out hodc cap USB.

Phuong tién két ndi vat ly gifta phan mém (chay trén mdt may tinh ca
nhén) va thiét bji MIDI 1a mdt day MIDI In/Out, hozc ddy USB nbi may tinh véi
dan.

Céc nbt giai didu duoc phdn mém gl dén dan trén MIDI kénh 01. Dan s8
phét truc tiép (thoi gian thuc) cac ndt nay twong ty nhu né phat cac ndt nhac do
tay phai ctia ngudi choi bAm trén phan bén phai ctia ban phim.

Céc hop 4m cho timg nhip trong bai dugc phin mém giri dén dan trén
MIDI kénh 06 & dang “Cac ndt xac dinh hop am”. Vi du, dé gii hop 4m Db
Trudng (ky hiéu la C Major), phan mém s& gri bo ba ndt b, Mi, Sol, ¢b cing
chiéu dai va cing thoi gian (cuing mét luc). Khi nhan dugce bd ba ndt nay dan s&
nhén biét duge hop am cin ding 1a 6 Trudng, twong ty nhu né nhan biét dugc
hop 4m tir bd ba ndt do tay trai clia ngudi choi bdm trén phéan bén trai ciia ban
phim.

Céc ché dd dém cho timg nhip duoc phan mém giri dén dan trén kénh diéu
khién. Kénh va cach thirc diéu khién (Giao thirc diéu khién) c6 thé khac nhau véi

céc loai dan khac nhau do sy khac nhau trong thiét ké ctia cac hang san xuat cac
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loai dan d6. Véi cac loai dan do cung mot hang sén xudt, vi du Yamaha, thi cach
thire diéu khién giéng nhau. Phuwong phap ndy da duge thir nghiém thanh cong
trén ba loai dan cao clp do ba hang Yamaha, Korg, va Roland san xuét, véi ba
giao thirc didu khién khac nhau. Céc ché d6 dém trén dan, thuong co, 13 cac ché
d5: Dan Nhap (Intro), Két Thic (Ending), Dn Tréng (Fill-In), v “Phan Chinh”
(Main). M3i mét ché d6 dém d6 con c6 tir 1 dén 4 phuong 4n (Variation) khac
nhau, tir don gian dén phirc tap dé ngudi ding cé thé ty chon trong khi dan dang
dém tu dong.

Ngoai cac thong tin da néi trén, phdn mém “MidiOut Player” con giri dén
dan cac 1énh diéu khién khéc:

- Lénh chon nhip diéu (Select Style). M&i mot giai diéu dau vao c6 thé phu
hop vé6i vai kiéu nhip diéu cai dat sén trén dan. Nguoi ding ty minh quyét dinh
chon nhip diéu nao phu hop tt nhét véi giai didu ctia ho. D& truy cép nhanh dén
nhip diéu dd, ngudi dung co thé nhap ma s6 cta nhip diéu, “MidiOut Player” s&
nhanh chéng, chinh xdc, chon dugc nhip di€u d6 trén dan. Tuy nhién, kha ndng
nay hién nay chi thuc hién dugc véi cac dan cao cép do hang Roland san xudt, vi
du hép dém (Backing Module) Bk7m.

- Lénh “Bét Dau” (Start), dé khoi dong hé théng tu dong dém ctia dan.

- Lénh “Dimng” (Stop), d& dan dimg (stop) ché d6 ty dong dém.

- Céc xung ddng bd (Clock). Cac xung nay dugc gui déu dan, lién tuc dén
dan véi do chinh xé4c thoi gian rét cao, sai s6 nho hon 1 mili gidy. C4c xung dong
b nay s€ la cac mdc thoi gian dé dan tu dong ddng bo toc d6 (Tempo) clia bd
dém theo téc do cla giai diéu.

Nhu vay, phén mém “MidiOut Player” 1a mot phﬁn mém 1am mdt viée
chua c¢6 phdn mém nao lam duge. Céc phan mém hoa 4m khéac khong tén dung
duogc kha ning tu déng tuyét voi cua cac loai dan cao cAp hién nay ban trén thi
trudng khép thé gisi. Mot s6 phan mém, vi du SONAR, CAKEWALK, cia héng
Roland kém theo dan cua ho, dugc sir dung véi muc dich hoan toan khac voi
muc dich cia phuong phap trinh bay theo ché nay, trong d6 cai dan chi la
phuong tién phat ra &m thanh cao cép, vi ban than phan ctmg may tinh khéng thé

phat ra dugc cac am thanh cao clp d6 (4m thanh nhu nhac cy that: kén céc loai,
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s4o cac loai, ghi ta céc loai,...). Kha nang dém ty dong ctia dan khong duogc s
dung.

Trong phuong phép hoa 4m theo sang ché nay, cac chitc ning cta dan
dugc str dung tdi da dé hd tro nguoi dung tao ra cac ban hoa am cao cép, chuyén
nghiép. Pan (thiét bi MIDI) cang cao cip, chit lugng 4m nhac thu duoc tai dau
ra cling cang cao cap.

4. Thuc hién céc 1énh diéu khién dé tao ra 4m nhac va ghi lai thanh tép tin
4m nhac bdi thiét bi MIDI c6 kha niang dém tu dong.

Trong do, thiét bi MIDI 1a mot loai dan dién tir cao cép, co kha nang dém
tu dong.

Tai budc 4 (hinh 1), ¢6 thé sir dung dan dién tir cao cép, c6 thé 13 céc loai
dan, hodc thiét bj khac nhau cta céc hing Yamaha, Korg, Roland,... Cac dan
dién t cao cép hién nay c6 kha nang rit manh trong viéc tao ra am nhac:

- Tao ra duoc 4m thanh cao cip, nhu that, cta rit nhidu (hang ngan) nhac
cu.

- Pugc cai dat rat nhidu (hon 500) Nhip Piéu (con goi 1a Style, Rhythm),
do cac nhac s¥, nhac cong chuyén nghiép, day dan kinh nghiém thiét ké sin.

Nguoi dung s€ ty minh chon mdt hoac vai nhac cu dé choi phé“tn giai diéu,
va mdt hodic vai Nhip Diéu thich hop véi giai diéu cia ho dé dém ty dong. Cac
Nhip DPiéu nay duoc cai dit san trén dan, hodc duge thém vao dan qua giao dién
dia mém, USB, hodc tai xudng tir mang Internet.

Dudi sy diéu khién ctia phdn mém “MidiOut Player”, thiét bi MIDI (dan)
s€ choi hoan toan ty dong dé tao ra mot ban nhac chat luong cao ma khdéng yéu
cdu ngudi ding phai cé d6i tay chuyén nghiép nhu céc nhac cong, cu thé nhu
sau:

- Khi dan nhan dugc 18nh “Bét Pau” (Start), né s& khoi dong bo dém ty
dong v6i d6 chinh xé4c thoi gian rat cao (sai s6 nhé hon 1 milli gidy).

- Khi dan nhéan duogc cac ndt nhac cia giai di€u, nd s€ phat tryc tiép, theo
thoi gian thyc, cac am thanh ctia nhac cu duge chon tuong ing voi cac ndt nhac.

- Khi dan nhén duoc céc nbt x4c dinh hop 4m, n6 s& tu dong chuyén hop

4m dé hoa 4m do phan dém tao ra phil hop véi giai diéu tai thoi diém hién tai.
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- Khi dan nhan dugc 1énh Dan Nhip, va phuong an (variation) cu thé, nd
s& choi phan din nhap cta nhip diéu da chon theo phuong 4n d6 (1,2,3,4 hay
A,B,C,D, tuy loai dan).

- Khi dan nhan duoc 1énh Dén Tréng (Fill-In), va phuong én (variation) cu
thé, n6 s8 thue hién chu trinh don tréng ctia nhip diéu d& chon theo phuong an dé
(1,2,3,4 hay A,B,C,D, tuy loai dan).

- Khi dan nhan dugc 1énh chon “Phidn Chinh” (Main), va phuong én
(variation) cu thé, n6 s& thuc hién chu trinh chuyén phan chinh (main) ctia nhip
diéu da chon theo phuong an do (1,2,3,4 hay A,B,C,D, tuy loai dan).

- Khi dan nhan duoc 1énh “Két Thic” (Ending), va phuong an (variation)
cu thé, né sé& thyc hién chu trinh két thic cua nhip diéu da chon theo phuong an
do (1,2,3,4 hay A,B,C,D, tuy loai dan).

- Trong sudt qué trinh dém ty d6ng theo sy didu khién nay, dan ludn nhén
duge cac xung dong bd 13 cac mbe thoi gian. Cin cir vao cac mde thoi gian do,
dan ty dong diéu chinh tbc do (Tempo) cua by dém. Nho vay b dém s€ chay
khép chinh xéc (vé thoi gian) véi giai didu.

Cac budc néu trén s€ duge dan thuc hién theo thoi gian thuc (real-time).
Ngudi dung khong cin, nhung van c6 thé thao tac thém truc tiép trén dan dé ban
nhac tao ra thém phong pht hon, chuyén nghiép hon.

Két qua dau ra, ctia su két hop tat ca cac yéu t6 ndy 1a mot ban nhac phu
hop véi giai diéu dau vao ciia ngudi ding.

Két qua hoa Am nghe duoc truc tiép theo thoi gian thyc, va c¢6 thé duoc ghi
lai thanh tap tin &m nhac 5 (hinh 1) & dang MIDI (*.mid), hodc dang Wave
(*.wav).

Hiéu qua dat duoc khi st dung phuong phap nay la nhiing nguoi sang
tac, nhitng ngudi yéu thich 4m nhac khong chuyén nghiép c6 thé ding céc loai
dan ty dong dé 13m cac ban hoa 4m mau cho sang tac cia ho, phuc vu muc dich
gidi thidu cho ban bé, ding ky quyén tac gia,... Ho c6 thé sang tic dugc cac ca
khuc, nhung ho c6 thé khong soan dugc hoa am, va khong choi duge cac loai

dan dién tir d6. Cac nhac s§, nhac cong chuyén nghiép s& tiét kiém duogc rat
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nhiéu thoi gian va cong stc. Cac hang san xuét dan dién tor tu dong sé cé nhiéu
ngudi ding hon vi nhitng ngudi khdng choi dugc dan van st dung dugc dan.

Phuong an khac thue hién sang ché.

Céc phan mém can ding trong cic budc ciia phuong phap nay c6 thé duge
tich hop ngay trén thiét bi MIDI (dan) tai khau san xudt. Khi d6, khong can phai
c6 may tinh bén ngoai, ban than thiét bi MIDI ¢6 thé thuc hién dugc viéc hoa 4m
hoan toan ty dong nhu da mo ta.

Su khéc nhau gitta “Midi Utility X5” va “Midi Utility X6”:

X6 c6 ché dd soan hoa Am khong st dung cac Nhip Diéu (style) kém theo
phan mém Midi Utility do tac gia thiét ké sin, ma st dung “Cac nhip diéu c¢6 trén
dan Organ”. “Céc nhip diéu c6 trén dan Organ” rét phoﬁg phu, duoc thiét ké rat
chuyén nghiép, st dung céc 4m thanh nhac cu rat cao cip kém theo dan. M3i dan
c¢6 am thanh cao cép riéng cta n6 (ma cac dan khac c6 thé khong c6). Nhip Diéu
cia mdi dan ¢ diém doc ddo (khac cac dan khéc) st dung va phat huy téi da céac
4m thanh cao cip c6 trén dan dé;

X6 tao duge “Dit lidu diéu khién dan” theo dinh dang MIDI;

X6 c6 thém phan mém méi goi 1a “X6 Playér”, dé nap dit liéu diéu khién
rdi dung dir liéu d6 dé didu khién dan;

do cac hang Yamaha, Korg, Roland, Casio thiét ké dan cua ho theo cach
khéc nhau, nén “X6 Player” phai st dung giao thtrc diéu khién thich hop cho
tung loai dan.

Tét ca cac dic diém néu trén hoan toan khéng cé trong X5 va cic phién

ban trudc.

Vi dy thuc hién séng ché
- Bai hat: "Cha Yéu",
- Ty ddng soan hoa am: ph?m mém "Make Chord Algorithms V2.46",
- Piéu khién thiét bi MIDI: phin mém " MidiOut Player V2.04",
- Thiét bi MIDI: Roland Bk-7m,
- Kiéu dém tu dong: Pop
- K&t qua tao 4m nhac: https://youtu.be/ffczZL Wr0bI
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Giai thuét/cac budc lap trinh:

Tao tap tin didu khién thong qua viéc phan tich tap tin giai diéu.
- Léy céc ndt giai di€u trong tap tin giai diéu,
- Chia cac ndt d6, theo thoi gian, thanh cc ndt trong timg nhip,
- Trong mdi nhip tim hai N6t Quan Trong, mot ndt cho ntra dau, va
mdt nbt cho ntra cudi ctia nhip. N6t Quan Trong 13 nét co tong chiéu
dai thoi gian 16n nhét trong nira nhip do.
- LAy céc ndt khac cho tirng nhip.
- Cin cl vao tip cac gid tri khac nhau ctia cac ndt giai diu c6 trong
toan bai, tim Key (con goi la giong, diéu thic, dm giai...) clia giai
diéu. '
- Hodc lay thong tin vé Key do ngudi dung cung cép.
- Cin cr vao: Key, cac N6t Quan Trong, cac ndt khac trong tat ca
cac nhip, tu dong soan hoa dm cho ting nhip trong bai: hop 4m dung
cho tirg nhip, ché d6 dém cho timg nhip, cac thoi diém thuc hién don
tréng (fill-in), cac thoi diém chuyén phwong 4n dém (variation). Viéc
nay dugc thuc hién béng cac giai thuat: “Lan Nguoc”, “Tinh Do Téi
Uu”, va “Pién Hop Am”, “Pién Ché P6 Pém” s& ndi 6 hon trong
phén sau.
- Hodc 14y cac hop 4m va ché d6 dém do ngudi ding cung cép,
- Ghi cac thong tin vé hop 4m va ché 36 dém do vao tap tin diéu
khién,
- Chép lai tat ca céc nbt cua giai didu vao tap tin didu khién,

Céac viéc nay do phan mém “Midi Utility” thyc hién. “Midi Utility” co
thé nap mot t&p midi (*.mid) bat ky, nhung sau d6 né chuyén d6i sang mot
dang cb dinh dé dé xu 1y & céc budce sau. Cac Midi Editor khac c6 thé nap dugc
cac tép midi cua “Midi Utility”. Nhung sau khi céc editor d6 ghi lai, thi khuén
dang c6 thé khéc di, lam “MidiOut player” tir chéi, khong nap, hodc bao 13i.

Nhu vay tap tin didu khién 1a m6t tép Midi chudn *.mid, theo khuén
dang c¢b dinh cua Midi Utility, c¢6 céc thong tin sau (Hinh 3):
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- Céc nbt giai diéu dau vao, duoc gitt nguyén, khong thay dbi (1-
DiemXua), cac ndt duoc viét thém sau khi xir 1y (2 - Chords). Cac ndt
nay duoc ghi lai trén cac kénh Midi sé 1, 2, 3, 4, 5.
- Céc nbt xac dinh hop 4m cho ting nhip (3 - ChdCmd), dugc ghi
trén kénh Midi s 6,
- Ché db dém cho tirng nhip (4 — Ak-Drums), ghi trén kénh Midi sb
10, & dang ma 1énh ctia Midi Utility. M4 1énh dugc thdng nhit theo
mot cach dé “MidiOut player” hiéu dugc (khong phai 1a céc ndt
nhac).
- Ngudi ding c6 thé thém/bét/sira ndi dung cua tép tin didu khién,
bing mot Midi Editor ndo d6 twong thich tbt, truéc khi nap vao
“MidiOut player”.
Piéu khién thiét bi MIDI ¢6 kha nang dém tu dong st dung céac thong tin
trong tap tin diéu khién.

- Nap tép tin diéu khién vao bd nhd.

LAy tir tap tin didu khién:

- Céc théng tin v& ndt giai diéu, hodc nbt viét thém (kénh, cao dd,
cudng do, thoi diém On, thoi diém Off, ...), dua vao bd nhd dém
(buffer) c6 tdc d6 xir Iy nhanh, & dang “céc thong diép Midi” (Midi
Messages), sap xép chinh xé4c theo thi tu thoi gian.

- Tuong tu, cac ndt x4c dinh hgp d4m cling dugc dua vao bd nhd
dém do.

- Céc ma 1énh diéu khién ché d6 dém do “Midi Utility” tao ra (cling
1a c4c thong diép Midi) duoc chuyén thanh cac 1énh diéu khién theo
qui dinh ctia thiét bi MIDI. Céc thiét bi MIDI do céc héng khac nhau

san xudt c6 thé ¢ cac qui dinh khac nhau vé céc 1énh diéu khién nay.
LAy tlr nguoi str dung:
- Phuong an Intro A, B, C, D (d?ln nhdp) va Ending A, B, C, D (két

thuc) theo sy lua chon cia ngudi dung vi ¢6 thé rat khac nhau trén céc
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thiét bi MIDI: chiéu dai tinh béng ) nhip, cach choi, cac nhac cu
tham gia,...

- Loai thiét bj MIDI (Yamaha, Korg, Roland,...) d& chuyén ddi cac
1énh diéu khién theo qui dinh ctia nha san xuét thiét bi MIDL

Giri ra cdng Midi Out ctia mdy tinh:
- Sau khi dua cac thong tin ndi trén vao bd nhé dém, theo thir tu
thoi gian rat chinh xac, “MidiOut player” s& chén thém vao d6 céc
xung dinh thoi gian (clock, ciing 13 cac théng diép MIDI), dé thiét bi
MIDI dung lam xung nhip, 1énh Start dé bat dau, 1énh Intro dé thuc
hién dan nhap, va cubi ciing 13 1énh Stop, hodc Ending.
- Khi nhan dugc 1énh Ending, thiét bj MIDI s& choi phén két thuc,
sau d6 ty dong dimg. Trong khi thiét bj MIDI choi phan Ending (c6
chiéu dai thoi gian rat khac nhau), mic di khong con 1énh nao khéc
dé giri, “MidiOut player” van giri c4c xung nhip dé thiét bi MIDI hoat
dong binh thuong. Sau khoang 24 nhip, né s& giri 1énh Stop, rdi dimg
lai, khong gui thong tin gi khac nita.
- Trong k¥ thuat Midi, cdc 1énh (cdc thong diép MIDI) 13 mot chudi
lién tiép céc byte, ndi tiép nhau, trong d6 gid tri cia mdi byte c6 y
nghia x4c dinh, theo thiét ké ctia nha san xuét, hodc theo chuin chung
ma cac thiét bj MIDI tuén theo.
- Khi by nhé dém (buffer) da duoc chudn bi xong, “MidiOut player”
s€ gui ndi dung trong bd nhd dém, rat chinh x4c v& thoi gian, va rat

nhanh, dén thiét bj MIDI, qua cép két ndi Midi, hodc cap USB.

Nhan c4c 1énh didu khién tir cong Midi In cta thiét bi MIDI va thyc hién
cac Iénh dé:
- Thiét bj MIDI phai dwgc chuyén sang ché do ddng bd ngoai
(external clock) dé nhan thong tin truyén trén cap, va thuc hién nhiing

gi ma nd nhén duogc.
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- Nguoi dung chon (trén thiét bi) kiéu dém (style), nhac cu dung cho
cdc kénh 1, 2, 3, 4, 5 sao cho phu hop véi giai diéu dau vao. Sau doé
ho khéi dong viée truyén/nhan 1énh qua cap, bang cach bidm nut
“Play” cua MidiOut player.

- Trong khi thiét bi MIDI thuc hién 1énh do “MidiOut player” g,
ngudi dung van can thiép duge vao thiét bi MIDI, dé choi thém cac

not, fill-in, chuyén variation, ...

Nhitng van dé khéc lién quan:
- Vi tép tin diéu khién, do “Midi Utility” tao ra la mot tép midi
chudn (*.mid), nguoi ding c6 thé dung mdt “Midi Editor” nao do,
twong thich, dé stra noi dung trudc khi nap vao “MidiOut player”. Vi
du: c6 thé tach giai di€u thanh cac phﬁn khac nhau, dé cho cac nhac
cu khéc nhau choi, hodc ho viét thém vao d6 céc ndt. Ho c6 thé thém
b6t chidu dai doan diu dé khép voi chidu dai Intro trén thibt b
MIDL,...
- Céc lénh midi (Midi Messsages) truyén trén cap, tur MidiOut
player dén thiét bji MIDI c6 thé tham khao trén céc link sau:
https://www.Midi.org/articles-old/about-midi-part-3-midi-messages
http://DigitalSound AndMusic.com/6-1-5-a-closer-look-at-midi-

messages/

Diéu kién dé thuc hién dugc

“MidiOut player” phai hiéu duogc ndi dung trong tép tin didu
khién,
- “MidiOut player” phai biét cac thong tin can thiét d& diéu khién
thiét bi MIDI, do hing san xut cdng bé.
- Thiét bi MIDI phai c6 kha ning nhén xung ddng bd (external
clock) va céc 1énh diéu khién tir bén ngoai, qua cap, va thuc hién céc
1énh d6. Cé4c dan organ cao cap cia hing Yamaha, Roland, Korg déu

c6 khé ning nay. Nhung ma 1énh va kénh diéu khién thi khong gibng
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nhau. Cic dan organ ndy hién nay vin diéu khién duoc nhau.
“MidiOut player” s& twong tu nhu mét cai dan d6, diéu khién mot cai
dan khac. Nhung “MidiOut player” 14y thong tin tir tép tin didu khién,

khéng can ngudi ding phai thao tac bang tay.

Céc thut toan lién quan dén phan mém “MidiOut player”
- Khéng c6 cic thuat toan gi dic biét lién quan dén “MidiOut
player”. Nhitng nguoi ¢6 k¥ ning 1ap trinh tét, ¢ hidu biét chi tiét vé

ky thuat Midi 13 c6 thé lam dugc.

Céc thuat toan / bude 1ap trinh lién quan dén phan mém “Midi Utilty”
- Thuét todn tim “N6t Quan Trong”,
- Thujt todn “Lan Nguoc” dé tim phuong 4n soan hoa am t8i uu,
- Ham “Pénh Gia P§ T5i Uu” dung trong thuét toan “Lan Nguoc”,
- Thuét toén “Dién Hop Am”, “Pién Ché D6 Pém”, dung két qua

do thuat toan “Lan Nguoc” tao ra.

Hinh 2 minh hoa két qué soan hoa 4m tu dong. Danh sach dau tién tir trai
sang 13 cdc N6t Quan Trong trong timng nhip, mdi nhip c6 tdi da hai nbt. Danh
sdch thir hai tir trai sang 13 Cac N6t Khac trong timg nhip, mdi nhip c6 t6i da 16
n6t. Danh sach tht ba tir trai sang 13 cac hop &m da tim dugc cho timg nhip,
mdi nhip dung mot hop 4m, ké ca cac nhip khong c6 giai diéu.

Céac thuit todn s& dé trinh bay, va cling s& d& hiéu hon khi né duoc cai
dat béng mot ngdn ngtlt 18p trinh nao d6. Tac gia minh hoa cac thuit toan trén,
viét bang ngdn ngit C++, dung phong chit Courier, d& d& xem. D¢ 13 cac doan
trich ra tir phdn mém minh hoa “Make Chord Algorithms” do tac gia viét, da
duoc bién dich va chay t6t. Phin mém minh hoa “Make Chord Algorithms
V2.22” thyc hién céc giai thudt vira ndi trén & mitc co ban, don gian, dé hiéu
cho céc giai diéu ddu vao c6 Key 1a “C Major” (D6 Trudng) hodac “A Minor”
(La Thir). Céc phién ban sau phtrc tap hon, chay dugc v6i moi Key, véi cac

nhip thuong dung: 2/4, 3/4, 4/4, 6/8.
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Giai thuat Tu Pédng Soan Hoa Am
(Tim mét hop &m cho méi nhip trong toan bai)

Ngdén nglt 1ldp trinh:
2010.

//Céc cdu truc va bang

int DaUuTien[7];
int Hsl = 7;//Cac
int Hs2 = 2;//Cac
int Hs3 = 2;//Céc
int Hs4 = 2;//Céc
int LoadMdOk = 0;
int ModeSimp = 0;
int ModeNorm = 1;
int ModeComp = 0;
int g RadioVall =
int g Radioval2 =
R
//C&u truc chtta théng tin thoi
ndt

struct NotelLens {

long OnTime;

long OfTime;

long Length;

int Ev_Idx;
¥

C+t,

theo
theo
theo
theo

D>
03]

chon
chon
chon
chon

e e Be
D> (D> (D>

0 0
O» O» O» O»

0

1;//= 1 Khi
0;//= 0 Khi

Notelens BngLens[12] [2];

//Bang dung dé
//Céc &6 cb6 giéa

complex/normal/simple

BYTE ChyHa IJ[7][7]

={

//5 =0,1,2,3,4,5,6,
{0,0,0,0,0,0,0,},//1=0
{0,0,0,0,0,0,0,1},//1i=1
{0,0,0,0,0,0,0,1},//1i=2
{0,0,0,0,0,0,0,1},//1i=3
{0,0,0,0,0,0,0,},//1i=4
{0,0,0,0,0,0,0,},//41=5
{0, OIOIOIOIOIOI}I//i=6

}i

A

//Céu truc chtta théng tin v& hop am

struct StHopAm{
char HaTxt[7]

; //Ky hiéu hop &am,

short Notel; //Cao dé nbt
short Note3; //Cao d6 nbt
short Note5; //Cao d& nbt
short Note7; //Cao dé nbt

kinh
kinh
kinh
kinh

Vrl,
vVrl,

tinh diém chuyén hop am
tri bang 1 sé& duoc gan khi chon

~ 0 W

32 bit, Microsoft Visual Studio

hodc bién sé& st dung

nghiém
nghiém
nghiém
nghiém

0O khi chon Vr2
1 khi chon Vr2

gian d& tinh chiéu dai cua

\\Arnl/
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}i
StHopAm Hall,Hal2,Hal3,Hal4,Hal5,Hal6,Hal7;
StHopAm BangHal[7];//Bang chia 7 hgp &m cho thang am dang

dung

//

short NoteQTr[255] [ 2];//Bang chia 2 N&t Quan Trong, cho
tdi da 255 nhip

short NoteMor [255] [16];//Bang chtita tbi da 16 Cac N&t
Khac, cho tbi da 255 nhip

short Ha IdxS[255][ 2];

short Ha Nhip[255][ 4];//Bang chta 4 cao dd céc ndt hop

dm, cho téi d&a 255 nhip
int Node[255][7][ 31:;//Bang chuia cac théng tin cua giai
thudt LanNguoc

//

int IsMajor;

int LinCntl;

int LinCnt2;

int LapCnt = 0;

int g VarCnt = 1;

int ChyHa vlCnt;

//

Thudt toan tim hai “N&t Quan Trong” va “Cac Nét Khac” trong
tung nhip

//Thudt todn nay dugc goi sau khi d& nap thanh céng
Input.mid (giai diéu dau vao)

//Céac théng tin On/Off clia cac nbét giai diéu di dugc dua vao
danh sdch m ListEvn, //chinh x&c theo thu ty thoi gian.
//Két qua dang text dugc dua vao danh sach m ListQTr va

m ListMor

//Két quad dang sb duoc dua vao bang NoteQTr[][] va
NoteMor[] []

//Thudt todn nay tim dugc N&6t Quan Trong va Cac N6t Khac ca
trong trudong hop nét dugc //On & nhip nay, nhung Off & nhip
khéac.

//Key cua giai diéu dau vao duogc xic dinh bang nét cubi
cung. B3t budc 1la P& (60) cho //Key P& Trudng, 1la La (69)
cho Key La Tht. Khéng hd tro cic Key khéac.

//Nhip 4/4, khéng hd tro cac nhip khac.

void LayNotQTrAndMor () {

int 1;

long 1TimT;
int IsOfT;
int NotVT;
int PrCnt;

int PrMor;
int NoEvs;

int 1,3, k;
int MsCnt;
int MsNxt;
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int iMor;

int kg;

long CurlTime;
long DeltTime;
long LgTimeMx;
long MsBgTime;
long MsMdTime;
long MsEdTime;
int IsOff;
int NotVl;
int NoQt1l;
int Note QT1;
int Note QT2;
int Notelast = 0;

short BngVMor [12];
short BngOnOf [12];

CString Str;

char TempStr[ 80];
char TempSt [ 80];
char LisQStr[ 807];
char ListStr[160];

if (LoadMdOk == Q) return;

m ListQTr.ResetContent () ;
m ListMor.ResetContent () ;

MsCnt = 0O;
PrCnt = 0O;
PrMor = 0O;
NoEvs = 0;

for (j=0; j<12; j++){
BngOnOf[j] = 0;
BngVMor[j] = 0;
BngLens[j] [0] .Length =

BngLens[]j] [0] .O0fTime = -1; BngLens[j][0].Ev_Idx
BngLens([j] [1] .0nTime

BngLens[j] [1].Length =

BngLlens([j] [1].0fTime = -1; BngLens[j] [1].Ev_Idx

}

for(3j=0; j<16; j++){
NoteMor [MsCnt] [j] = O;

}

iMor = 0;

Str.Format( T("%$03d:"), MsCnt+1);

strcpy s(ListStr,Str);
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strcpy s (LisQStr,Str);

MsBgTime = (long) (MesuLen * MsCnt);
MsMdTime = MsBgTime + Mesulen/2;
MsEdTime = MsBgTime + MesulLen;

i = 0;
while (1) {
MsNxt = 0;

while (i < EvCount) {
m ListEvn.GetText (i, TempStr);
NotVl = 0;
kg = sscanf s(TempStr, T ("%061d:%d:%03d;"),
&CurlTime, &IsOff, &NotVl);

if (kg == 3){
if((MsBgTime <= CurlTime) && (CurlTime <
MsEdTime) ) {
1£(!IsOff) {//Nét On
if (NotVl > 0){
while (NotV1l < 60){
NotVl += 12;
t
while (NotVl > 71){
NotVl -= 12;

}
k = NotVl - 60;
//Nét Mor On

++BngOnOf [k];
if (iMor < 16){

BngVMor[k] = 1;
NoteMor [MsCnt] [iMor] =
NotVl;
Str.Format( T ("%02d;")
NotVl);
strcat s (ListStr,Str);
++iMor;
}
//Nb6t QTr On
if (CurlTime < MsMdTime) {
BngLens[k] [0] .OnTime =
CurlTime;
BngLens [k] [0] .Ev_Idx =
17

}

else{
BngLens[k] [1] .OnTime =
CurlTime;
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BngLens [k] [1] .Ev_Idx =
i;

}
}
else{//Nbét Off
if (NotVl > 0){
while (NotV1l < 60) {
NotVl += 12;
}
while (NotVl > 71){
NotVl -= 12;

}
k = NotVl - 60;

//Nét QTr Off
if(CurlTime < MsMdTime) {
-BngLens [k] [0] .OfTime =
CurlTime;
BngLens [k] [0] .Ev_Idx

I

17
if (BngLens[k] [0] .OnTime
> -1){
DeltTime =
BngLens[k] [0] .OfTime - BngLens[k][0].OnTime;

BnglLens[k] [0] .Length += DeltTime;

BngLens[k] [0] .OnTime = -1;
BngLens [k] [0] .OfTime = -1;
BngLens [k] [0] .Ev_Idx = -1;
}
}
else(

BngLens[k] [1] .OfTime =
CurlTime;

I

BngLens [k] [1] .Ev_Idx
i;
if(BngLens[k][1].0OnTime
> =-1){
DeltTime =
BnglLens[k] [1].0fTime - BngLens[k][1].OnTime;

BngLens[k] [1] .Length += DeltTime;
BngLens[k] [1] .OnTime = -1;

BngLens[k] [1] .OfTime

i
1
[
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BngLens [k] [1].Ev_Idx = -1;
}
}
//Nb6t Mor Off
--BngOnOf [k];
if (iMor < 16){
if ( BngVMor[k] == 0) {
BngVMor (k] = 1;
++PrMor;
NoteMor [MsCnt] [iMor] = ©NotVl;
Str.Format( T("%02d;"), NotVvl);
strcat_s(ListStr,Str);
++iMor;

}

else/{
m SysMess.SetWindowTextA ("Out of

MsXxTime") ;

MsNxt = 1;
break;
}
}
else(
m SysMess.SetWindowTextA("kg != 3");
break;
}
++1;

}

if(strlen(ListStr) < 5)strcat s(ListStr,"00;");
m ListMor.AddString(ListStr);

for (3=0; j<12; J++){
//Test 1: No On Time QTrl
//Set pre-mesur BngLens[j][0].0OnTime
if(BngLens[j][0].OnTime == -1) {
if (BngLens[j] [0].0fTime > -1) {
//Tim NoteOn cé cao dé (60 + j) gan

nhit, trudc ddé
1 = BnglLens[J][0].Ev _Idx - 1;
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while (1l >= 0){
m ListEvn.GetText (1, TempSt );
kg = sscanf s(TempSt ,
_T("%061d:5d:%03d;"), &lTimT, &IsOfT, &NotVT);
if (kg != 3){

m_SysMess.SetWindowTextA ("Error 11: Finding pre
NoteOn") ;
return;
}
if (I IsOfT) {
while (NotVT > 71) NotVT -=

12;
while (NotVT < 60) NotVT +=
12;
if (NotVT == (60 + j)){
//Ga&n cho

BngLens[j] [0] .OnTime

BngLens[j] [0] .OnTime =
1TimT;

++PrCnt;

break;

_._l;
}
if(1 < 0)¢{
m SysMess.SetWindowTextA ("Error
12: Finding pre NoteOn");
return;
t
}
}
//Test 2: No On Time QTr2
//Set pre-mesur BngLens[j][1l].0nTime
if(BnglLens[j][1].0nTime == -1) {
if(BngLens[j][1].0fTime > -1){
//Tim NoteOn cé cao d& (60 + j) gan
nhdt, trudc dé
1 = BngLens[j][1].Ev_Idx - 1;
while (1l >= 0){
m ListEvn.GetText (l, TempSt );
kg = sscanf s(TempSt ,
_T("%061d:%d:%03d;"), &1TimT, &IsOfT, &NotVT);
if(kg !'= 3){

m SysMess.SetWindowTextA("Error 21: Finding pre

NoteOn") ;
return;
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}
if (1 IsOfT) {
while (NotVT > 71) NotVT -=

12;
while (NotVT < 60) NotVT +=
12;
if(NotVT == (60 + 7j)){
//Ga&n cho

BngLens[j][1].0nTime

BngLens[j] [1].0OnTime =
1TimT;

++PrCnt;

break;

__l;
}
1f(1 < 0){
m SysMess.SetWindowTextA ("Error
22: Finding pre NoteOn");

return;
}
}
1
NoQtl = 0;
//1.No Off Time
if(Bnglens[j][0].0fTime == -1) {

if(BngLens[j]1[0].0OnTime > -1)
BngLens[]J] [0] .Length += (MsMdTime -
BngLens[]j] [0] .OnTime) ;
}
if(Bnglens[j][1].0fTime == -1) {
if(Bnglens[j][1].0nTime > -1)
BngLens[j][1l].Length += (MsEdTime -
BngLens[j][1] .OnTime) ;
t

//2.No On Time QTrl
if(BnglLens[j][0].0nTime == -1) {
//2.1.Nhung cbé Off time
1f(BngLens[j][0].0fTime > -1){
//Coi On Time 1& MsBgTime
BngLens[]j][0] .OnTime = MsBgTime;
BngLens[j][0] .Length +=
(BngLens[j][0] .0fTime - MsBgTime) ;
}
//2.2.No Off Time
else(
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NoQtl = 1;

}

//2.No On Time QTr2
if (BngLens[j][1].0nTime == -1) {
//2.1.Nhung cb6 Off time
if(BngLens[j][1].0fTime > -1){
//2.1.1.Néu chua cé6 QTrl
1f (NoQtl) {
//Thl g&n tri nay cho QTrl
BngLens[j] [0] .Length +=

(Bnglens[j][1] .0fTime - MsBgTime) ;

}
//2.1.2.Néu da cd QTrl

else(
//Thi gén tri nay cho QTr2

BngLens[j] [1l].Length +=
(BngLens[j][1] .0fTime - MsMdTime) ;
}
}

}

LgTimeMx = 0; Note QT1 = O;

for (§J=0; j<12; J++){
if (BngLens[j][0].Length > LgTimeMx) {

LgTimeMx = BngLens[j][0].Length;
Note QT1 = 60 + j;
}
}

//Loai bd ciac nbt qud ngén
if (LgTimeMx < 32) Note QT1 = 0;//96,48

LgTimeMx = 0; Note QT2 = O;
for(j=0; j<12; j++){
if (BngLens[j][1l].Length > LgTimeMx) {
LgTimeMx = BngLens[j][1].Length;
Note QT2 = 60 + j;
}
}

//Loai bd cac nbét qud ngin
if (LgTimeMx < 32) Note QT2 = 0;//96,48

if((NOte_QTl == ) && (Note QT2 == ) ) Ao
//Cé it nhé&t 1 NoteMor

if (NoteMor [MsCnt] [0] > 0){
Note QT2 = NoteMor[MsCnt][O0];

}
//Khdéng NoteMor nao

-28-



29398

else{
//Tim trong BngOnOf[12] mdt gid tri > 0
(dd& On ma chua Off)
k = 0;
while (k<12) {
if (BngOnOf[k] > 0) {
Note QT1 = 60 + k;
++NoEvs;
break;
}
++k;

}

Str.Format (_T("%02d;%02d;"), Note QT1, Note QT2);
if (Note QT2 > 0) NotelLast = Note QT2;
else if (Note QT1 > 0) NoteLast = Note QT1;

NoteQTr [MsCnt] [0] = Note QT1;
NoteQTr [MsCnt] [1] = Note QT2;
strcat s (LisQStr,Str);

m ListQTr.AddString(LisQStr);

if (i >= EvCount) {
Str.Format( T("End Of Events <PrCnt=%d,
PrMor=%d, NoEvs=%d>"), PrCnt, PrMor, NoEvs);
m SysMess.SetWindowTextA(Str);

break;

}

if (MsNxt) {
MsCnt = MsCnt +1;
iMor = 0;

Str.Format( T("%03d:"), MsCnt+1l);

strcpy s (ListStr,Str);
strcpy s(LisQStr,Str);

MsBgTime = (long) (MesuLen * MsCnt);
MsMdTime MsBgTime + MesulLen/2;
MsEdTime MsBgTime + Mesulen;

for(j=0; j<12; J++){

BngVMor[j] = 0;
BngLens[J] [0] .Length = 0;
BngLens[j] [0].0OnTime = -1;
BngLens[j] [0] .0fTime = -1; BngLens[]j] [0] .Ev_Idx
= ._]_;
BngLens([j] [1] .Length = 0;
Bnglens[j] [1].0OnTime = -1;
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Bnglens[j][1] .0fTime = -1; BngLens[J] [1].Ev_Idx
= -1;

}

for (3=0; 3<16; Jj++){

NoteMor [MsCnt] [j] = 0;
} .
}
else/{
m SysMess.SetWindowTextA ("No MsNxt");
break;

}
LinCntl = m ListQTr.GetCount () ;

if (NoteLast == 60) {
IsMajor = 1;
m KeyName.SetWindowTextA ("C Major");
m MakeAcc.EnableWindow (1) ;
}
else if (NoteLast == 69){
IsMajor = 0;
m KeyName.SetWindowTextA ("A Minor");
m MakeAcc.EnableWindow (1) ;
}
else{
m KeyName.SetWindowTextA ("?");
m MakeAcc.EnableWindow (0) ;

}

Ham tao 7 hgp am cua thang C Major
void TaoHopAm kCmajor () {

//1/C :60,64,67

strcpy s (Hall.HaTxt,"C");

Hall.Notel = 60;

Hall.Note3 = 64;

Hall.Noteb = 67;

Hall.Note7 = 0;

//2/Dm :62,65,69
strcpy s (Hal2.HaTxt, "Dm") ;
Hal2.Notel = 62;
Hal2.Note3 = 65;
Hal2.Noteb 69;
Hal2.Note7 = 0;

//3/Em :64,67,71
strcpy s (Hal3.HaTxt, "Em") ;
Hal3.Notel = 64;
Hal3.Note3 = 67;
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Hal3.Noteb = 71;
Hal3.Note7 = O0;
//4/F :65,69,60

strcpy s(Hal4.HaTxt,"F");

Hal4 .Notel = 65;

Hal4 .Note3 = 69;

Hal4 .Noteb = 60;

Hal4d .Note7 = O0;

//5/G7 :67,71,62,65
strcpy s (Hal5.HaTxt,"G");//"G71"
Hal5.Notel = 67;
Hal5.Note3 = 71;
Halb5.Noteb = 62;
Hal5.Note7 = 0;//65;
//6/Am :69,60, 64

strcpy s(Hal6.HaTxt, "Am");
Hal6.Notel = 69;
Haloc.Note3 = 60;
Haloc.Noteb = 64;
Hal6.Note7 = O0O;

//7/Bo :71,62,65

strcpy s (Hal7.HaTxt,"Bo");
Hal7.Notel = 71;
Hal7.Note3 = 62;
Hal7.Noteb5 = 65;

Hal7 .Note7 = 0;

}

Ham tao 7 hop 4m cua thang A Minor
void TaoHopAm kAminor () {

//1/Am :69,60, 64
strcpy s (Hall.HaTxt, "Am");
Hall.Notel = 69;
Hall.Note3 = 60;
Hall.Noteb5 = 64;
Hall.Note7 = O0;
//2/Bo :71,62,65
strcpy s (HalZ.HaTxt,"Bo");
Hal2.Notel = 71;
Hal2.Note3 = 62;
Hal2.Noteb5 = 65;
Hal2.Note7 = O0O;
//3/C :60,64,67
strcpy s (Hal3.HaTxt,"C");
Hal3.Notel = 60;
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Hal3.Note3 = 64;
Hal3.Noteb 67;
Hal3.Note7 = 0;

//4/Dm :62,65,69
strcpy s (Hal4.HaTxt, "Dm");
Hal4d .Notel = 62;
Hal4 .Note3 = 65;
Hal4 .Noteb = 69;
Hal4 .Note7 = O0O;

//5/Em7:64,67,71,62

strcpy s (Hal5.HaTxt,"Em");//"Em7"
Hal5.Notel = 64;

Hal5.Note3 = 67;

Hal5.Noteb = 71;

Hal5.Note7 = 0;//62;

//6/F :65,69,60
strcpy s (Hal6.HaTxt,"F");
Hal6.Notel = 65;
Hal6.Note3 = 69;
Hal6.Noteb = 60;
Hal6.Note7 = O0;

//7/G  :67,71,62
strcpy s (Hal7.HaTxt,"G");
Hal7.Notel = 67;
Hal7.Note3 = 71;
Hal7.Noteb 62;
Hal7.Note?7 0;

}

Giai thuit Lin Nguoc
//Giai thudt nay lan ngugc tu nhip cubdi dén nhip ddu tién
cua bai; Tinh diém cho mdi 1&n chuyédn hop &m tu nhip nay
sang nhip tiép theo; Ghi nh& cac chuyén tiép cé didm cao
nhit (tbi uu).
int LanNguoc () {

int Curln;

int DiemMx;

int 1, 3;

int Kqg;

int Er;

int D3;

int T3;

//Reset bang DaUuTien[7]

for (i=0; 1i<7; i++){
DaUuTien[i] = 0;

}
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//P&t hop a4m bac I tai nhip cubi
Curln = LinCntl -1;

Node [CurLn] [0]

[0] = 1000;

Node [CurLn] [0][1] = 0;
Node [CurLln] [0][2] = 25
for(i=1; i<7; i++){
Node [CurLn] [1] [0] = O;
Node[Curln] [1][1] = O;
Node [CurLn] [1] [2] = O0;

}

——Curln;

//L&n ngugc tl
Er = 0;

while (Curln >= 0){
for (i=0; i<7; i++){
DiemMx = —-32000;
for(3=0; 3<7; j++){
Kg = TinhDiemToiUu (i, j, Curln,
T3 = D3;
if(Kg == -1){
Er = 1;
break;

cubi vé dau

}

&D3) ;

//Tédng uu tién 13p lai 2 1l&n hop am

bac, néu cé thé,

if(i == J){

NoteQTr [Curln] [1]) {

NoteQTr [CurLn+1l] [0]

if (NoteQTr[Curln] [0] ==

1f (NoteQTr[Curln] [0]

) {

if(!DaluTien[i]) {

DaUuTien[i]

Kg += 30;
}

else/{

DaUuTien[1i]

}
}

else(
DaUuTien[i] = 0;
}
}

Kg += Node[CurLn+1][j]1I[01];
T3 += Node[CurLn+l][3][2];

if(g_Radiovall == 1){//Khi chon

if(Kg > DiemMx) {
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DiemMx = Kqg;

Node [Curln] [1] [0] = DiemMx;
Node [Curln] [1]1[1] = 73
Node [CurLn] [i][2] = T3;

}
}
else{//Khi chon Vr2
if (Kg >= DiemMx) {
DiemMx = Kqg;

Node [CurLn] [1] [0] = DiemMx;
Node [CurLln] [1]1[1] = 73
Node [CurLn] [1][2] = T3;
}
}
}
if (Er) break;
}
if(Er) break;
——Curln;
}
if(Er) return Curln;

return -1;

}

Giai thuat “Pién Hop Am” va “Ché P Pém”
//Giai thudt nay s dung két qua da dugc tao ra bdi gidi
thuat LanNguoc;
//Dung thém céc hop a&m kiéu CSus4, CDim5, CAug5, CAdd7.
//Két qua dang text dua vao danh sich m ListAcc d&& hién thi,
dang sb dua vao bang //Ha Nhip[][] d& tao “Nét X&c Pinh Hop
Am” trong tédp tin diéu khién Output.mid
void DienHopAm () {

short HaNs;

short HaNb;

short HaD5;

short HaAb;

short HaN7;

short M1V1;

int MCnt;
int Halx;
int CoN7;
int CoS4;
int CoD5;
int CoA5;
int 1i,3;
int DiemCr;
int DiemMx;
int iOk;
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int JNx;

int FDr;

int LCurr;
int DaF2;
int DLF2;
int LnCnt = 0;
int V1Cnt;
int TmMx;
int DmCr;
int Tmp3[7];
int i0k1([71;

char Kt 2 = ' ';
char StrBf[10];

CString Str;
CString HaStr;

for (i=0; 1i<7; i++){

Tmp3[i] = 0y
i0Okl[i] = 0;
}
DiemMx = -32000;
J = 0;

for (i=0; 1i<7; i++){
DiemCr = Node[O0][1]1[0];
if (DiemCr >= DiemMx) {
if (DiemCr > DiemMx) {

DiemMx = DiemCr;
J = 07
i0k1[j] = 1i;
Tmp3[j] = Node[O0] [1]([2];
++73;
}
else{
i0k1l[3] = 1;
Tmp3[j] = Node[O0][1][2];
++73;
}
}
t
g VarCnt = j;
TmMx = -32000;

for(i=0; i<g_VarCnt; i++){
DmCr = Tmp3[i];
if (DmCr >= TmMx) {
TmMx = DmCr;
i0Ok i
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}

V1lCnt = DemV1ChyHa IJ();

Str.Format (_T ("i0k=%d, DiemMx=%d, TmMx=%d, g VarCnt=%d,
V1lCnt=%d"), 10Ok, DiemMx, TmMx, g VarCnt, V1Cnt);

m SysMess.SetWindowTextA (Str);

DarF2 = 0;

DLF2 = 0O;

for (LCurr=0; LCurr<LinCntl; LCurr++) {
FDr = 0;

HaStr = BangHal[iOk].HaTxt;

JNx = Node[LCurr] [1i0k] [1];
if(DLF2 > 8){ ,
if(i0k == 4 && jNx == 0 ) {
FDr = 2;
DaF2 = 1;
DLF2 = 0;
}
}
if (i0k == 0 && DaF2) {
FDr = 1;
DarF2 = 0;
}
if (LCurr == LinCntl-1) FDr = 3;
Ha IdxS[LCurr] [0] = 10k;
Ha IdxS[LCurr] [1l] = FDr;
++LnCnt;
++DLF2;
i0k = jNx;

}

m ListAcc.ResetContent();

//Hiéu chinh hop am, rdi dua vao danh sach két qua
for (LCurr=0; LCurr<LinCntl; LCurr++) {

HaIx = Ha IdxS[LCurr][0];

strcpy s (StrBf,BangHal[HaIx].HaTxt);

Kt 2 = StrBf[1l];

//1.N6t 7

HaN7 = BangHal[HaIx].Notel - 2;
if (HaN7 < 60) HaN7 += 12;

if (HaN7 > 71) HaN7 -= 12;

MCnt = 0;
CoN7 = 0; i = 0;
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while (i<16) {
M1Vl = NoteMor[LCurr][i];
if (M1vl > 0) ++MCnt;

if (M1V1 == HaN7) {
CoN7 = 1;
break;

}

++1;

}

//G&n nbt 7 cho hop &m bac 5 néu khéng cé ndt giai

if((Halx == 4) && (MCnt == 0)) CoN7 = 1;
//2.Sus4

CoS4 = 0;

//Khéng lam khi hop &m la Dim

if((Kt 2 1= "o')){

HaNs = BangHal[HaIx] .Notel + 5;
if (HaNs > 71) HaNs -= 12;
i = 0;
while (i<16) {
M1Vl = NoteMor[LCurr][i];

1if(M1V1l == HaNs) {
CoS4 = 1;
break;

}

++1;

}

//3.Dim5/Aug5

CoD5 = 0;

CoA5 = 0;

if((Kt 2 !'= 'm') && (Kt 2 != 'o' && (HaIx
HaD5 = BangHal[HaIx] .Notel + 6;
if (HaD5 > 71) HaD5 -= 12;

HaAb5 = BangHal[HaIx] .Notel + 8;
if (HaA5 > 71) Hah5 -= 12;

i = 0;
while (i<16) {
M1Vl = NoteMor[LCurr][i];

if(M1V1 == HaD5) {
CoD5 = 1;
break;

}

+4+1;
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i = 0;
while (i<16) {
M1V1 = NoteMor[LCurr] [1];

if (M1V1l == HaAb) {
CoA5 = 1;
break;

}

++1;

}

//-Loal bd trudng hgp CoS4 va CoD5 ma gid tri HaNs
trung HabD5
//Vi du véi hop am "Bo"™, khi CoS4 va CoD5 sé& la
"Bs-" => HaNs trung HaD5
//-Khéng lam khi ModeSimp ==
if (ModeSimp || (HaNs == HaD5)) {
CoS4 = CoD5 = 0;
}
//Tao hop &m d& chinh lai
if (CoS4) {
StrBf[1l] = 's';
StrBf[2] = 0;
}
else(
HaNs = BangHal [HaIx] .Note3;

}

if (CoD5) {
strcat s(StrBf,"-");
HaN5 = HaD5;
}
else if (CoAb5) {
strcat s (StrBf,"+");
HaN5 = HaA5;
}
else{
HaNb = BangHal[HalIx] .Note5;

}

1f(CoN7) strcat s(strBf,"7");
else HaN7 = 0;

//Luu vao Ha Nhip[][]
if (LCurr == LinCntl -1){//Khéng stta tai nhip cudi
strcpy s (StrBf,BangHal[HaIx].HaTxt);
Ha Nhip[LCurr] [0] = BangHal[HaIx] .Notel;
Ha Nhip[LCurr] [1] = BangHal[HalIx] .Note3;
Ha Nhip[LCurr] [2] BangHal [HaIx] .Noteb;
Ha Nhip[LCurr] [3] BangHal [HaIx] .Note7;
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}

else({
Ha Nhip[LCurr] [0] = BangHal[HalIx].Notel;
Ha Nhip[LCurr][1l] = HaNs;
Ha_Nhip[LCurr][Z] = HaNb;
Ha Nhip[LCurr] [3] = HaN7;

}

FDr = Ha IdxS[LCurr][1]

1011
Str.Format( T("%03d: %d %s"), LCurr+1l, FDr,

StrBf) ; N
m ListAcc.AddString(Str);

}

LinCnt2 = LnCnt;
1f(LinCnt2 != LinCntl) {
Str.Format ( T("Error: LinCntl=3%d != LinCnt2=%d"),
LinCntl, LinCnt2);
m SysMess.SetWindowTextA (Str);
m CreateMidi.EnableWindow (0) ;
}
else{
m CreateMidi.EnableWindow (1) ;
}
}

Ham “Panh Gia P& Téi Uu”” dung trong giai thuit Lin Nguoc
int TinhDiemToiUu(int ic, int jn, int LCurr, int* d3) {

int is

int Kqgl;

int Kg2;

int Kg3;

int Kag4;

int dvd;

int CoM;

int T3 = 0;

short M1V1,M1V2;
short vc7 , Vn7;
short mVl , cNv;

//L&y 2 NoteQTr tai nhip LCurr d& kiém tra HA (Hop Am)
M1Vl = NoteQTr[LCurr] [0];
M1V2 = NoteQTr[LCurr][1l]:;

Kg3 = 0;
if((M1vl = 0) || (M1v2 != 0)){
//Piém 3: diém trung ndt cua hop am vdi NoteQTr
if(M1V1l > 0) {
if (M1V1l == BangHal[ic] .Notel) ++Kg3;
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if (M1V1l == BangHal[ic] .Note3) ++Kqg3;
if (M1V1l == BangHal[ic] .Noteb) ++Kq3;
if (M1Vl == BangHal[ic] .Note7) ++Kqg3;

}
if (M1v2 > 0){

if (M1V2 == BangHal[ic] .Notel) ++Kg3;
if (M1V2 == BangHal[ic] .Note3) ++Kg3;
1if(M1V2 == BangHal[ic] .Noteb) ++Kg3;
1f (M1V2 == BangHal[ic].Note7) ++Kqg3;
}
if(Kg3 == 0){
*d3 = 0;

return O0;

}

T3 = Kg3;
}
else{

Kg3 = 1;
}

//Piém 4: diém trung ndt cua hop am véi céc ndt giai
khac

Kg4 = 0O;
i = 0;
CoM = 0;

while (i<16) {
mV1l = NoteMor[LCurr] [i];
if(mvl > 0){

CoM = 1;
if (mV1l == BangHal[ic].Notel) ++Kqg4;
if (mV1l == BangHal[ic] .Note3) ++Kqg4;
1f (mV1l == BangHal[ic] .Noteb) ++Kg4;
1f(mV1l == BangHal[ic] .Note7) ++Kqg4;
t
++1;
}
if(CoM && (Kg4 == 0)) return 0O;
if(T3 > 0) T3 += Kg4;

//Piém 1: diém chuyén hop &m theo “kinh nghiém chuyén

if((ic == 4) && (jn == 0)) Kgl = 1;
else Kgl = O0;
if((M1V1 == 0) && (M1V2 == 0)) dvd = 2;
else dvd = 1;

if (ChyHa IJ[ic] [jn] > 0) Kgl += dvd;

//Piém 2: diém trung ndt cua hai hop am
Kg2 = 0;

-40-



29398

Vn7 = BangHal[jn] .Note7;

Vc7 = BangHal[ic] .Note7;

cNv = BangHal[ic] .Notel;

if (cNv == BangHal[jn] .Notel) Kg2 += 1;
else 1if(cNv == BangHal[jn].Note3) Kg2 += 1;
else 1if (cNv == BangHal[jn].Noteb) Kg2 += 1;
else if(Vvn7 != 0){

if (cNv == Vn7) Kg2 += 1;
}

cNv = BangHal[ic] .Note3;

if (cNv == BangHal[jn].Notel) Kq2 += 1;
else 1f(cNv == BangHal[jn] .Note3) Kg2 += 1;
else if (cNv == BangHal[jn].Noteb) Kg2 += 1;
else 1f£(vn7 != 0){

if (cNv == Vn7) Kg2 += 1;

}

cNv = BangHal[ic] .Note5;

if (cNv == BangHal[jn] .Notel) Kg2 += 1;
else 1f(cNv == BangHal[jn] .Note3) Kg2 += 1;
else 1f(cNv == BangHal[jn] .Noteb) Kg2 += 1;
else 1if(Vn7 != 0){

if (cNv == Vn7) Kg2 += 1;
}
if(ve7 1= 0){
if (Vc7 == BangHal[jn] .Notel) Kg2 += 1;
else if (Vc7 == BangHal[jn] .Note3) Kg2 += 1;
else 1f(Vc7 == BangHal[]jn].Noteb) Kg2 += 1;
else 1f(Vc7 == BangHal[Jjn].Note7) Kg2 += 1;
}
*d3 = T3;

return (Hsl*Kgl + Hs2*Kg2 + Hs3*Kg3 + Hs4*Kqg4);
}

Ham tao cac hop am két qua
void FillChords() {

int Ka;

CString Str;

if(LinCntl == 0) return;

1f(LinCntl > 250) {
m_ SysMess.SetWindowTextA ("The input melody has too
many measures");
return;

}
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m MakeAcc.EnableWindow (0) ;
ChyHa v1lCnt = ResetChyHa IJ();

if(IsMajor) TaoHopAm kCmajor();

else TaoHopAm kAminor();
BangHal [0] = Hall;

BangHal[l] = Hal2;

BangHal [2] = Hal3;

BangHal [3] = Hal4;

BangHal[4] = Halb5;

BangHal [5] = Halé6;

BangHal[6] = Hal7;

LapCnt = 0;

Kg = LanNguoc() ;

if(Kg !'= -1){
Str.Format ( T ("LanNguoc() error: line $%$03d"),
Kgt+l);
m SysMess.SetWindowTextA(Str);
m MakeAcc.EnableWindow (1) ;
return;

}

DienHopAm() ;

Ham dit ché 48 “Pon Gian” (Simple)/“Binh
Thudong’” (Normal) /“Phitc Tap” (Complex)
/*Ham nay gan cac 6 cb gid tri bang 1 vao bang
ChyHa IJ[7]([7] theo kinh nghiém chuyén gia. Cach géan cé thé
khadc nhau tuy thé loai nhac. O day tac giad st dung cach gan
cho k&t qua tét véi nhac Dan Ca Viét Nam, nhac dance, pop,
rock, ... qubc té. Cac bién ModeSimp, ModeNorm, ModeComp dugc
gan tri khi ngudi dung chon dé phtuc tap soan hodoa am tu déng.
Bién IsMajor duoc tu déng dit b3ng 1 néu giai diédu dau vao
(trong Input.mid) la P& Trudng.
*/
int ResetChyHa IJ() {

int i,73;

int V1Cnt = 0;

for (i=0; i<7; 1i++){
for (3=0; 3<7; Jj++){
ChyHa IJ[i][J] = 0;
}
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if (ModeSimp) {
ChyHa IJ[0][3]
ChyHa IJ[3][4]
ChyHa IJ[4][0]
ViCnt = 3;

[
'_\
~
~
—
<
|
<

else if (ModeNorm) {
ChyHa IJ[0][3]
ChyHa IJ[3][4]
ChyHa IJ[4][0]

o
'_\
~
~
H
<

{
<

ChyHa IJ[0][2]
ChyHa IJ[2][3]

1;// I - III
1;//1I11 - IV

o

ViCnt = 5;

}

else/{
ChyHa IJ[0][3]
ChyHa IJ[3][4]
ChyHa IJ[4][0]

1;// I - IV
1;// IV - V
1;// Vv - I

ChyHa IJ[0][2] = 1;// I - III

ChyHa IJ[2][3] 1;//II1 - IV
if (IsMajor) ChyHa IJI[O0] [5] = 1; // I
ChyHa IJ[5][1] = 1; // VI
ChyHa IJ[5][4] = 1; // VI
if (IsMajor) ChyHa IJ[5][3] = 1; // VI
ChyHa_ IJ[ 1141 = 1;// II - V

ChyHa IJ[3][1] = 1;// IV - II
VliCnt = 9;

if (IsMajor) ViCnt += 2;
}

return V1Cnt;
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Yéu ciu bao h

1. Phuong phap hoa am ty dong bao gdm céc budc:

nhan céc nét giai diéu clia nguoi ding dé tao mot tap tin giai diéu tuong
ting bang mdt phan mém c6 sin “Encore”, trong d6 ngudi dung s& nhap cac ndt
nhac chinh cta giai diéu tir mdt ban nhac in trén gidy hodc do chinh ngudi dung
sang tac ra, xuit ban nhac d6 ra tép tin loai MIDI c¢6 du6i 1a “.mid”;

tao tap tin diéu khién théng qua viéc phén tich tap tin giai diéu bang phan
mém “Midi Utility”;

diéu khién mot thiét bi MIDI c6 kha ning dém tu dong st dung cac thong
tin trong tap tin diéu khién bang phin mém “MidiOut Player”;

thuc hién céc 1énh diéu khién tir phdn mém “MidiOut Player” giri dén dé
tao ra 4m nhac va ghi lai thanh tap tin 4m nhac bai thiét bi MIDI ¢6 kha nang
dém tu dong;

trong d6, thiét bi MIDI la mot loai dan dién tir c6 kha nang dém ty dong;

trong d6, “Encore” duoc tao cAu hinh dé thuc hién cac cong viéc: nhin
cac ndt nhac va 101 hat do nguoi ding nhap vao, hodc 14y cc nt nhac tir mot tép
MIDI cé sén; in ra gidy (van ban) cdc ndt nhac va 1oi hat d6 trén khuén nhac;
Xudt ra t&p tin MIDI (Input.mid) chira c4c ndt nhac do nguoi dung da nhép vao;

trong d6, “Midi Utility” duogc tao cAu hinh dé thuc hién céc cong viée: lay
céc ndt nhac cua giai diéu trong tép MIDI (Input.mid) do “Encore” tao ra; tu
dong xac dinh giong (key) cta giai diéu; tu dong soan hoa 4m cho tit ca céc
nhip; cho nguoi ding chon mét /vai kiéu dém trong cac kiéu da soan trudce, kém
theo; tao ra phén dém tu dong g(‘Sm nhiéu nhac cy tham gia; xuét két qua dém tu
dong ra tép MIDI (Output.mid); néu ngudi ding mudn ding cac kiéu dém trén
dan Organ, thi “Midi Utility” tao ra tép dang Output.mid chi c6 céc ndt giai diéu,
va céc 1énh diéu khién dan;

trong do, “MidiOut Player” dugc tao c4u hinh dé thuc hién céc cong viéc

sau: 14y cac nét giai diéu va cac 1énh diéu khién dan do “Midi Utility” tao ra khi
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ngudi ding mubn dung cac kiéu dém trén dan (Output.mid); cho ngudi dung
chon loai dan c6 kha nang dém tu dong; chuyén cac 1énh didu khién dan cua
Midi Utility thanh céc 1énh didu khién loai dan da chon; sip x8p theo tht ty thoi
gian véi do chinh xac dén 1 mili gidy (ms); chén thém cac xung dong bd vao
gita céc ndi dung 14y tir t&p Output.mid d4 néi trén; giri 1an luot (theo thoi gian
thuc) céc ndi dung d6 dén dan qua cap MIDI In/Out hodc cap USB.
2. Phuong phép hoa am ty dong theo diém 1, trong d6 budc tao tap tin didu
khién bao gdm hai giai thuét xu ly:

giai thuét phéat hién giong (con goi 1a didu thirc/khoda) cla giai diéu dau
vao; va

giai thudt ty dong soan hoa &m cho moi ca khuec.
3. Phuong phép hoa 4m tu dong theo diém 2, trong d6 thong tin trong tap tin
didu khién bao gdém:

cac ché d6 dém trén dan thuong co, 13 cac ché do: Dan Nhép (Intro), Két
Thic (Ending), Don Trong (Fill-In), va “Phan Chinh” (Main);

ngoai cc thong tin di néi trén, phan mém “MidiOut Player” con giri dén
dan c4c lénh diéu khién khac:

- Iénh chon nhip diu (Select Style);

- 1énh “Bét Dau” (Start), dé khoi dong hé théng ty dong dém cia dan;

- 1énh “Dirng” (Stop), dé dan dimg (stop) ché do ty dong dém;

- cac xung dong bd (Clock), cac xung nay duge gt ddu dén, lién tuc dén
dan vdi sai s6 nho hon 1 milli gidy.

4. Phuong phép hoa 4m ty dong theo diém 3, trong dé:

khi thuc hién cac 1énh diéu khién tir phdn mém “MidiOut Player” giri dén
dé tao ra Am nhac va ghi lai thanh tap tin 4m nhac, thiét bi MIDI c¢6 kha ning
dém tu dong ludn nhén dugc cac xung déng b6 1 cac mdc thoi gian, cdn clr vao
cac mde thoi gian d6, thiét bi MIDI tu dong diéu chinh téc d6 (Tempo) cua bd

dém.
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nhin céc nét giai diéu cua ngudi ding dé tao méot tép tin
giai diéu fwong Gng

l

tao tép tin diéu khién théng qua viéc phén tich tip tin giai
diéu

l

diéu khién mét thiét bi MIDI c6 kha ning dém ty dong st
dung cic thong tin trong tip tin diéu khién

l

thyc hién céc 1énh diéu khién bing thiét bi MIDI

tip tin 4m nhac

Hinh 1
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Make Chord Algorithms V2,22 - - X

| Clear Chords H 4.Make Output |

061:00;00; [Pl 001:00; ~ AT - [ Ortions—
002:69;080; - |6802:69; Lo |ee2: 8 Dm 3 }“‘“" r“‘*
003:68;64; 003:68;69;62;64;67; Lo |883: 8 Es7 W 130
BO4:69;67; 004:69;67;69;60;69;67; a84: 8 Am? I i.n_rflinur =
885:64;60; 8085:67;64;62;60;60;62; 8e5: 8 C
006:080;62; 006:62; 886: 8 Dm Key
887 :69;67; 887 :71;69;67;67;69; 887: 8 Es
008 :69;00; 068 :080; g88: 8 Am
009:62;60; B09:69;64;62;60;60;62; 889: 8 C  Comples
918:0808;62; 818:62; 818: 8 Dm
B11:69;67; B11:71;69;67;67;69; 811: 2 Es ¢ Hormal
812:080;69; 812:69; 812: 1 Am .
013:69:67; B13:69;60;:67; 813: 8 ¢ ¢ Simple
B14:0809;62; 014:69;67;69;62;64;62; 814: 8 Ds
B15:64;69; 015:64;62;65;69:;67:;69;60; 915: 8 Es7 « Uri Upro -
016:62;69; v |B16:62;60;65;69:;67:;69;60; v |016: 8 AS7 v
i1.Load Input | 2.Get NoteQtr & NoteHor 3.Fill Chords
Done, <Output.mid> created.
Hinh 2
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1.- DiemXua | I
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]
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_.; — LY4 T ¥4 I L4 I L4 = 3 A LY Y Y4 [ I T [ LY £ [Y4 = 0 LY Y
a 4 4 4
3 - ChdCmd
"“; g ;] ™ ; ~y 3 N I AL ] ™ I LT
Fd “ { L Z { rd P2 } rd L
Y J Y
4 - Ak-Drums . . -
#4 T = —t—— = —t—— = —t—=—
» _J*' ? Fi 3 { l'.f rd 3 } rll Fi F3 ; I'J Fd ra

Hinh 3
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