(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

o comnsemoemeroe 0 AN
CUC SO HUU TRi TUE
1-0026373
(51  GOGF 21/00 (13) B
(21) 1-2018-03485 (22) 08/08/2018
(45) 25/11/2020 392 (43) 25/01/2019 370A

(73) TAP POAN CONG NGHIEP - VIEN THONG QUAN BOI (VIETTEL) (VN)
S6 1 Tran Hiru Dyc, My Pinh 2, quan Nam Tir Liém, thanh phd Ha Nbi

(72) Tran Quang Trung (VN); Lé Truong Giang (VN); Vii Tuan Ptc (VN); Nguyén Chi
Linh (VN); Lam Thi Diém (VN); Tang Thién Vii (VN); Ta Qudc Viét (VN); Ha Vin
Hudng (VN); Phung Lé Lam (VN).

(74) Céng ty Luat TNHH quéc t¢ BMVN (BMVN INTERNATIONAL LLC)

(54) PHUONG PHAP KHOI PONG HE PIEU HANH TRONG HE THONG DA CHIP
PHAN TAN

(57) Sang ché dé xuét phuong phap khoi chay hé diéu hanh trong hé théng da chip phan

tan bang cach s dung phuong phap nap nhén h¢ diéu hanh (kernel) qua mang dung may

chu giao thuc truyen tap tin thu gon (Trivial File Transfer Protocol - TFTP) va anh xa h¢

théng thu muc gde (root file system) sir dung méy chil hé théng tap tin mang (Network File

System - NFS).
rhr.rh C3u hinh bifn Bf-ndt"ﬂ‘ n Cfu hinh Map v khii
cfing mang midM trrdtng i e it TETP Sarver chiy b diy
trong trinh trong Winh kil b v i MES Server il
kit atng khirl d0ng NFS




26373

Linh vue ky thuit dwge dé cap

Séang ché dé cép dén phuong phap khéi dong hé didu hanh trong hé théng da chip
phén tan trén phan ctmg ctia khéi xir Iy bang gbc (Baseband Unit - BBU) eNodeB.

Tinh trang k§ thuit ciia sang ché

Dé6i voi mot hé théng nhing, trude khi hé didu hanh duoc khoi chay thi s& c6 mot
chuong trinh phan mém khéc duoc chay - goi 14 trinh khéi dong (boot loader). Trinh khai
dong 13 can thiét dé khéi tao cac phan ciing ngoai vi khic, ciing nhu nap va khéi chay hé
diéu hanh chinh. Théng thuong, trinh khéi dong ¢ kich thude kha nhé trong khi hé didu
hanh ¢6 kich thudce 16n hon nhiéu 1in. Do d6, hé didu hanh dugc lwu trit & bd nhd ngoai,
chéng han nhu b nhéd nhanh (Flash), b cung, v.v.

Mot hé thdng da chip phan tan c6 thé coi nhur bao gdm nhiéu hé thdng con, mdi hé
théng con s& do mét chip xir Iy ddm nhén va s& bao gbm céc thanh phén khac dé tu né cé
thé hoat dong ddc 1ap. Mét trong nhitng qué trinh quan trong ctia hé théng con 13 qué trinh
khoi dong hé diéu hanh. Hé diéu hanh phai dugce khoi dong thanh cong thi cac tdc vy va
cdng viéc khac cua hé théng mo1i duoc thuc hién.

Qué trinh khdi dong hé didu hanh 13 qua trinh trong d6 hé thdng nap céc tap tin
(file) cua hé¢ diéu hanh tir bd nhd lwu trit 1én bo nhé thue thi (Random Memory Access —
RAM) dé thuc thi va khoi chay. D5i vi mot hé thdng nhing, hé didu hanh c6 thé duge
nap va khai chay theo hai cach. Theo cach thir nhét, hé théng nhiing nay c¢é ca bd nhé luu
trit va bd nhé thuc thi. Hé diéu hanh duoc nap tir bd nhé Iuu trit 1én bd nhé thuc thi qua
céc bus noi tai ctia hé théng nhing nay. Theo cach thi hai, h¢ théng nhing nay c6 thé
khong can bo nhé luu trit, hé diéu hanh duoc luu gitt & mdt noi khéc - ¢é thé duoc goi la
maéy chi (server). Hé didu hanh dugc nap 1én bo nhé thyc thi thong qua dudng truyén
thong mang gifta h¢ thdng nhing ndy véi may chu.

Déi v6i hé théng da chip phan tan, mdi hé théng con déu bao gdm bd nhé luwu trit
va bd nhé thue thi. Hé théng da chip phéan tan bao gdm nhiéu chip xir Iy doc 14p nhim xir
ly céac tdc vu riéng biét va dac thi. Giita cac chip xir ly d6 co6 chia s¢ dit liéu v6i nhau qua
duong mang hodc mot giao thirc truyén thong nao d6. Vi vdy, ngoai phuong phép khéi
chay hé didu hanh doc 14p trén timg hé théng con thi ¢6 thé khoi chay hé diéu hanh qua
dudng truyén thong giita cac chip xtt Iy nay.

Ban chét ky thuit ciia sang ché

Theo séng ché, trong hé théng da chip phéan tan, c6 mot hé thdng con déng vai tro
lam may chu ctia cd hé théng. Céc tap tin nhan h¢ diéu hanh va hé théng thu muc géc cua
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cahé théng s€ duoge luu telr ¢ may chi la hé ;l‘héng con nay. Viée nay s€ dem lai hi¢u qua
la quan Iy b nhé tap trung. Thay vi phai ding nhdp vao tung hé thé’ng con dé truy xudt
dir lidu thi chi cdn vao méy chu (chinh 12 hg-“:”tb‘(”')ng connay) dé truy xuat dit liéu cia ca hé
thong. Hon nira, khi ¢dn cip nhét, ning cAp hé diéu hinh hay phin mém thi chi cin cap
nhit tdp trung & may chu (chinh 13 hé théng con ndy) ma khong cin phai ¢dp nhat cho
timg hé thdng con.

Bé thue hién duge diéu nay, sdng ché dé& xudt phuong phip khoi déng hé didu hanh
trong hé théng da chip phan tan trong dé ¢6 mét vai hé thong con thue hidn cdc chire ning
gidng nhau, str dung cling mot hé diéu hanh, khong can ¢6 bd nhé hru it dé chira hé didu
hanh trén mdi hé thong con, ma chi can ding m6t bo nhd luu trir dé chira hé didu hanh
chung cho tit ca cdc hé thong con do.

Cu thé, sang ché dé xudt phuong phdp khai dong hé diéu hanh trong hé théng da

chip phén tan trén phéin cing cta khoi xtr 1y biang goe (Baseband Unit - BBU) eNodeB,
bao gom cac bude sau:

i) chinh stra mad ngudn trinh khéi dong (boot loader) clia mach xir ly bing goc
(Baseband Card - BBC) va mach diéu khién va truyén ddn (Control and Transport Card -
CTC) dé tao céu hinh ¢hé d6 giao tiép va tbe do jttzuy‘én, dam bao tur trinh khéi ddng cua
BBC nay ¢6 thé thong toi moi truong hé diéu hinh ctia CTC nay;

ii) cau hinh cdc bién moi trudmg trong trinh khoi dong cua BBC nay. trong do dac
bict.1a tham s6 khai ddng hé thong dé BBC nay nap nhdn hé di¢u hanh (kernel) va anh
xa (mount) hé thong thu muc goc (root file system) qua mang;

iil) bat cac ¢o hd trg viée 4nh xa hé thong thu myc gde qua mang (rong ma
nguon cta nhan hé diéu hanh (kernel) BBC va bién djch lai nhan hé di¢u hanh nay cho
BBC nay;

iv) cdu hinh cac thong sb can thiét cho may chi giao thirc truyén t4p tin thu gon
(Trivial File Transfer Protocol - TETP) va miy chu hé thong tap tin mang (Network File
System - NFS) trén mdi trudmg hé diéu hanh ciia CTC nay, v& sao chép tp tin nhan hé
didu hanh va hé thdng thu muc gde ctia BBC nay 1én CTC nay;

v) khéi dong ,ngu’én cho hé BBU, CTC nay s8 tién hanh khai chay hé diéu hanh
theo phuong phép thong thuong 12 nap hé didu hanh tir bd nhd luy trit 1én b nhé thye thi
dé khoi chay;

vi) sau khi hé di¢u hanh trén CTC nay khéi chay thanh cong, BBC nay s& tién hanh
nap nhan hé diéu hanh qua mang s dung giao thire TFTP; va

vii) tién hanh dnh xa hé thong thu muc goc qua mang sau khi BBC nay nap va khdoi

chay nhén h¢ di¢u hanh thanh cong.

Mo td vian tat cac hinh v
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Cac dau hiéu k¥ thuat va ban chat ciia sang ché sé& trd nén dé hiéu va 13 rang hon
sau khi tham khao céac hinh v& kém theo.

Hinh 1 1a hinh v& md t4 qué trinh khéi dong hé thdng nhiing tir khi bat ngudn dén
khi hé diéu hanh dugc khéi chay thanh cong.

Hinh 2 13 hinh v& mb ti phuong phéap khai dong hé didu hanh theo sang ché.

Hinh 3 13 hinh v& mb ta vi du vé qua trinh khoi chay hé diéu hanh trong hé BBU
eNodeB PVT2 do VTTEK san xuit theo phuong phap da biét.

Hinh 4 13 hinh v& md ta vi du v& qua trinh khéi chay hé didu hanh trong hé BBU
eNodeB PVT2 do VTTEK san xut theo phuong phap ctia sang ché.

MO ta chi tiét sang ché

Hinh 1 13 hinh v& md ta qué trinh khéi dong hé thdng nhing tir khi bat ngudn dén
khi hé diéu hanh duge khai chay thanh cong.

Trude tién, sau khi bat nguén hé théng, s€ cd mot chuong trinh khoi dong nho
dugc luu trit sdn trén bo nhé chi doc (Read-Only Memory - ROM) ciia chip xir 1y khoi
chay, dua vao céc ciu hinh phén ctng, cu thé 14 cac cAu hinh ndi cing cac chén cta chip
xtt Iy ndy dé nap va khoi chay trinh khéi dong chinh (boot loader). Trinh khéi dong chinh
(boot loader) nay s& khoi tao cac phin cing ngoai vi co ban (bd nhé luu trit, b nhé thuc
thi, v.v.) da dé cho hé théng nhing nay c6 thé nap va khéi chay hé diéu hanh. Sau khi
khoi tao ngoai vi co ban, trinh khoi dong nay tién hanh nap nhan hé didu hanh (kernel)
1én bd nhé thuc thi RAM va khéi chay. Va tiép dén, nhan hé diéu hanh (kernel) nay s&
khoi tao cac phin ctmg khac (tiy thude vao muc dich ctia hé théng) va tién hanh 4nh xa
hé théng thu muc gbc (root file system) 1én bd nh¢ thuc thi RAM. Dén déy, hé diéu hanh
da duoc khai chay thanh cong.

Hinh 2 md t& cac bude duge thuc hién trong phuong phéap khéi dong hé diéu hanh
theo sang ché.

Trudc tién, dé c6 thd thuc hién thanh cong phuong phép theo sang ché, can phai
tao cAu hinh cdng mang trong trinh khéi dong ctia ca BBC va CTC dé tir trinh khoi dong
ctia BBC ¢6 thé thong v6i méi truong hé didu hanh ciia CTC qua duong mang. Cu thé 1a,
vi du, dbi v6i phan cting ctia BBU PVT2 do VTTEK san xuét, can phai chinh sira lai ma
ngudn ciia trinh khai dong cho ca BBC va CTC. Trong phan cimg BBU PVT2, khéi vt
Iy (Physical — PHY) c¢6 hd trg ché d6 tu dong bét tay (Auto-negotiation). O ché do tu
dong bét tay, khdi PHY trén BBC va CTC s& tu giao tiép v6i nhau dé hiéu toc do truyén
1a bao nhiéu. Nguoc lai, khi tit ché d6 tir dong bt tay thi phai cu hinh truc tiép toc do
truyén cho ca hai khdi PHY trén BBC va CTC. Néu téc do truyén khong giéng nhau thi
s& khong thé thong mang giita hai phia duge. Vi vdy, hai giai phap c6 thé sir dung 1a:
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- Cuing céu hinh cho ca hai khi PHY trén BBC va CTC & ché do tu dong bit tay;
hoac

- T4t ché d6 tu dong bét tay va cau hinh tdc d6 truyén cho khdi PHY trén BBC va
CTC. '

Sau khi d4 cAu hinh xong, ddm bao viéc tir trinh khéi dong ctia BBC ¢6 thé thong
v&i moi truong hé diéu hanh clia CTC qua dudng mang thi viée tiép theo 14 thiét 1ap dé
trinh khéi dong ctia BBC s& tién hanh nap nhén hé diéu hanh (kernel) va 4nh xa hé théng
thu muc gbe (root file system) qua mang thay vi nap tir by nhé luu trit Flash kidu cbng
logic NAND (NOT-AND Flash — NAND Flash). Viéc thiét 1ap cu hinh nay duoc thuc
hién bang viéc thém mai va chinh sira cac bién méi truong trong trinh khéi dong cta
BBC. Bién mdi trudng s& quyét dinh viéc BBC nap hé diéu hanh tir dau 14 bién bootemd.

Dé BBC c6 thé 4nh xa hé théng thu muc gc qua mang thi cin phai tao ciu hinh
bat cac cd can thiét trong nhan hé diéu hanh ciia BBC cho phép hd trg tinh ning NFS.
Viéc bat/tit cac cd cau hinh nay dugc thuc hién trong menuconfig ctia nhan hé¢ diéu hanh
(kernel) BBC. Sau khi bt cac cd cin thiét thi tién hanh bién dich lai nhan hé diéu hanh
(kernel) cho BBC.

Trong qud trinh nap nay, CTC s€ déng vai tro 1a mot may chi, chira hé diéu hanh
ctia BBC. D& thuc hién thanh cong phuong phép theo sang ché, cin yéu cu hé diéu hanh
trén CTC phai hd trg chay cac may chi ma trong trudng hop nay 1 may chu giao thirc
truyén tap tin thu gon (Trivial File Transfer Protocol - TFTP) va mdy chi hé thdng tap tin
mang (Network File System - NFS). Sao chép tap tin nhin h¢ didu hanh (kernel) va hé
théng thu muc gdc (root file system) ctia BBC 1én CTC; va thyc hién céu hinh méy chu
TFTP va may chi NFS trén mdi truong hé diéu hanh ctia CTC bao gdm: duong din chira
nhan hé diéu hanh (kernel) ctia BBC, dudng din chira hé théng thu muc gbe (root file
system) ctia BBC, cac thong tin vé dia chi IP duoc nap va 4nh xa...

Trinh ty nap ctia cd BBC va CTC la nap nhan hé didu hanh (kernel), sau d6 1a anh
xa hé théng thu muyc gbc (root file system). Bat ngudn hé théng, CTC s& tién hanh nap hé
didu hanh tir bd nh¢ luu trit NAND Flash 1én b nhé thue thi RAM ctia chinh né dé khéi
chay. Sau khi hé¢ diéu hanh trén CTC dugce khoi chay thanh cong, BBC s& tién hanh nap
nhén hé didu hanh 1én RAM ctia n6 sir dung giao thirc TFTP v 4nh xa hé thong thu muc
gbc 1én RAM ciia chinh n6 bing cach sir dung NFS.

Vi du thwe hién sang ché

Sang ché dugc thyc hién trén phan cimg cia khéi xir Iy bang gdc (Baseband Unit
— BBU) eNodeB phién ban PVT2 do VITEK san xuét. Trén BBU c6 bdn hé théng con
12 mach diéu khién va truyén dan (Control and Transport Card — CTC), va ba mach x& ly
bang gbc (Baseband Card — BBC). Mdi BBC nay déu thuc hién cac chic ning giéng nhau
va do d6, hé didu hanh cta cac BBC nay ciing gidng nhau. Hon nita, gitta CTC va céc
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BBC t4n tai két ndi ethernet. Vi vdy, thay vi st dung mdt bd nhé luu trit NAND Flash dé
chira h¢ diéu hanh cho CTC nay va ba bd nhé luu trit NAND Flash dé chta hé didu hanh
cho ba BBC nay thi phwong phép theo sang ché s& chi sir dung mot bd nhé luu trit NAND
Flash trén CTC nay dé chira hé diéu hanh cho tit ca cac CTC va BBC nay.

Hinh 3 13 hinh v& mé ta vi du vé qua trinh khéi chay hé didu hanh trong h¢ BBU
eNodeB PVT2 do VTTEK san xuét theo phwong phap dang duoc st dung (da biét) trong
linh vyc k§ thudt nay, cu thé nhu sau:

- Nhan hé diéu hanh va hé théng thu muc géc cua CTC dugc luu trit trén b nhé
luu trit NAND Flash cta CTC,;

- Nhan hé diéu hanh va hé théng thu myc gbc ca mdi BBC duoc luu trit trén bd
nhd luu trit NAND Flash ctia mbi BBC tuong tng;

- Sau khi bat ngudn, CTC nap nhén hé diéu hanh tir by nhé luu trit clia né 1én bd
nh¢ thye thi RAM ctia chinh né dé khoi chay. Sau khi nhan hé diéu hanh dugc khéi chay
thanh c6ng, nd s& tién hanh 4nh xa hé théng thw muc gbc tir by nhé lwu trit ciia né 1én bd
nhé thue thi RAM cua chinh no; va

- Cung ltc sau khi bat ngudn, BBC ciing nap nhan hé diéu hanh tir by nhé hwu trit
cua nd 1én bd nhé thuc thi RAM cua chinh nd dé khoi chay. Sau khi nhan hé diéu hanh
BBC duogc khéi chay thanh cong, nd s€ tién hanh 4nh xa hé théng thu muc géc tir b0 nhé
luu trit ctia nd 1én bd nhd thuc thi RAM cua chinh né (ca ba BBC thuc hién déng thoi
cdng viéc nay).

Hinh 4 13 hinh v& mé ta vi du vé qua trinh kho1i chay hé diéu hanh trong hé BBU
eNodeB PVT2 do VITEK san xudt theo phuong phap ciia sang ché, cu thé nhu sau:

- Nhan hé didu hanh va hé théng thu muc gdc ctia CTC duge luu trit trén bd nhé
luu trit NAND Flash cua CTC;

- Nhan hé didu hanh va hé thdng thu muc gc ctia BBC ciing duoc luu trit trén bo
nhé Iuu trit cia CTC (ca ba BBC st dung cling mét nhan hé didu hanh va hé théng thu
muc géc);

- Sau khi bat ngudn, CTC nap nhan hé diéu hanh tr by nhé luu trit ctia né 1én bd
nhé thue thi RAM cila chinh né dé khai chay. Sau khi nhan hé didu hanh dugc khéi chay
thanh cong, nd sé tién hanh 4nh xa hé thong thu myc géc tr bd nhé luu trit ctia nd 1én bd
nh¢d thue thi RAM cua chinh né; va

- Tiép dén, BBC chd CTC khoi chay thanh cong cac may cha TFTP va NFS; sau
d6, n6 s& tién hanh nap nhén hé diéu hanh tir bo nhé luu trit cia CTC 1én b nhé thue thi
RAM ctia chinh né dé khai chay. Sau khi BBC khéi chay nhan hé didu hanh thanh cong,
no s& tién hanh 4nh xa hé théng thu muc gbc tir bo nhé lwu trit cia CTC 1én bd nhé thuc
thi RAM ctia chinh né (ca ba BBC thuc hién ddng thoi cong vide nay).
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Sau khi khoi chay thanh c¢6ng hé diéu hanh va cac phdn mém can thiét theo ca hai
phuong phap néu trén, tram cho két qua phat séng va sir dung dich vu binh thuong. Bang
1 dudi day théng ké mot sb tidu chi co ban dugc so sanh gitta hai phuong phap khdi dong

hé diéu hanh.

Bang 1

Phuong phép hién tai

Phuong phép theo sang ché

B6 nhé lvu trit st dung

mot NAND Flash cho CTC
va ba NAND Flash cho ba
BBC

mot NAND Flash cho ca
CTC va ba BBC

Thoi gian khoi dong Khoang hon 2 phut Khoang hon 3 phut
Ql:y trinh cdp nhat phén Cép nhat trén ca CTC va ba Cép nhat trén CTC
mém BBC

Tir Bang 1 ¢6 thé thiy, qué trinh khéi dong hé diéu hanh theo phuong phap clia
sang ché co thoi gian 1au hon mot chiit so véi phuong phép hién tai nhung dem lai hiéu
qua quan ly dit lidu tap trung, t&i wu hon v& bd nhé luu trit va linh hoat khi can thay dbi
hay c4p nhat phan mém. Hon nita, vin d& thoi gian khoi dong c¢6 thé dugce nghién ctru dé

giam thiéu bang viéc toi uu vé phan meém trong qud trinh khéi dong hé di€u hanh cia hé

théng.

Phuong phép khoi dong hé didu hanh trong hé thdng da chip phan tin theo sang

ché mang lai hidu qua quan 1y bo nhé tap trung, giam kich thude bd nhd luu trix can st

dung. Ngoai ra, khi can cap nhit hé diéu hanh thi theo phuong phéap clia sang ché, chi cin

c4p nhat tai mot noi va ca ba BBC s& dugc cdp nhét tlr d6, thay vi phai cap nhét lai cho

ca ba BBC nhu trong phuong phap da biét trong linh vue nay.
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YEU CAU BAO HO

1. Phuong phap khéi dong hé diéu hanh trong hé thong da chip phan tén trén phén ciing
ctia khdi xir ly bang gbe (Baseband Unit - BBU) eNodeB, bao gém cac budce sau:

i) chinh sira m3 ngudn trinh khéi dong (boot loader) ctia mach xir 1y bing gbc
(Baseband Card — BBC) va mach diéu khién va truyén dan (Control and Transport Card
— CTC) d tao cAu hinh ché do giao tiép va téc do truyén, dam bao tir trinh khoi dong cta
BBC nay c6 thé thong t6i méi truong hé diéu hanh cia CTC nay;

i) cAu hinh cac bién méi trudng trong trinh khai déng ctia BBC nay, trong d6 dic
biét 1a tham s khoi dong hé thdng d& BBC nay nap nhan hé didu hanh (kernel) va 4nh xa
hé thdéng thu muc gbe (root file system) qua mang;

iii) bat cac co hd tro viéc 4nh xa hé théng thu muc gdc qua mang trong mi ngudn
ctia nhan hé diéu hanh BBC va bién dich lai nhan hé diéu hanh cho BBC nay;

iv) cdu hinh céc thong s6 can thiét cho may chu giao thic truyén tap tin thu gon
(Trivial File Transfer Protocol - TFTP) va may chti hé théng tap tin mang (Network File
System - NFS) trén moi truong hé diéu hanh trén CTC nay;

v) khéi dong ngudn cho hé BBU, CTC niy s& tién hanh khéi chay hé diéu hanh theo
phuong phép thong thuong 14 nap hé didu hanh tir by nhé luu trit 1én bd nhé thyc thi dé
khoi chay;

vi) sau khi hé diéu hanh trén CTC nay khéi chay thanh cong, BBC nay s& tién hanh
nap nhan hé diéu hanh qua mang st dung giao thirc TFTP; va '

vii) tién hanh 4nh xa hé thdng thu muc gdc qua mang sau khi BBC nay nap va khoi
chay nhan hé diéu hanh thanh céng.
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