® G AT AT

PCIt Bfr iy 4 il § 3f it =

Instruction Socket for Two CPUs on the PCI Bus

RN |

—_—

HE S S AR

SoE R R4 L4 &



PCI * &+ '\‘»‘a‘f;] A A U ’E:' i oeuE
Instruction Socket for Two CPUs on the PCI Bus
e B S Student : Ya-Lan Yu

I ERR R A Advisor : Wen-Thong Chang

A Thesis
Submitted to Institute of Computer and Information Science
College of Electrical Engineering and Computer Science
National Chiao Tung University
in partial Fulfillment of the Requirements
for the Degree of
Master

in
Computer and Information Science

July 2010

Hsinchu, Taiwan, Republic of China

PR R4 L4 E-



ITI %ﬁh“# %ﬁﬁﬂ?w
g4 ey BRI R a B

_/;\TPB);?}%— i}- E{}\mlﬁi@_ﬂ .,L‘ ) ég—— lﬂ;)%q"’ ﬁi;\/zv\n(l—-— IB;%Q‘;\_; I P\—”Bﬂjtiﬁ ;
%{Zkﬁu@%% MJBﬁﬁ?ﬁﬁi,%uﬂW%¢%7‘%iﬁgé§@%ﬁﬁ
LR U KB P B el

AR GAIL LR R - CPUf FE 0 ¥ - BCPURIF F bk f e %
WAR B T R R e CPU &7 & 17 b AhEF e CPU et B o A
Al * A 3¢ CPU B e 3 2o %48 (shared memory) # 5 2 4 @ R4 4 > & 35 e 12 %758 (block)
2% g 2 P B PCIE@miﬂirncmjﬁ#ﬂaﬁaA+,ia .

APOFLFES A BAG > BT Ao 5 - B client-server i 0 o K
B oA P ETARIZS ] 0 ©41* signaling £ semaphore (¥ 5 & B & 2 [ eh2b e ) frds 454 o
P R e H s B i R SR I e L @ ,i@ﬁﬁjﬁ@
e* K &Y dhserver » B e HETR O L RIRFE 50 EPEL PR AP A&
B o SR AR KRR TGS T TR B T HaE 2 - Rt S
AR Y o 0 3 CPU R 4 4 E L



Instruction Socket for Two CPUs on the PCI Bus
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National Chiao Tung University

ABSTRACT

We develop a distributed signal processing system where an application can distribute
functional operations on two different CPUs to complete a service, so we have to build
communication protocols to let the CPUs exchange their messages to each other.

One CPU is responsible for capturing the video and processing it, and the other CPU
controls the file system and peripheral devices. In order to write to or read from the file system
for the first CPU, shared memory, interrupt and blocking mechanism is  used to establish the
communication between the two CPUs on the PCI bus.

Our communication protocol has two aspects. The first one is application layer. We can see
the communication channel as a client-server structure. The second one is the kernel or OS layer.
It uses interrupt mechanism to notify the arrival of messages and use signaling and semaphore
for the synchronization and notify the application to start receiving messages. So the OS layer
completes the communication between two CPUs from hardware interrupt to real message
transferring. After that, application can wake up the waiting server to receive the messages
transferred by OS layer and processing the messages. For implementation, we design a linux
driver to do the OS layer message transferring and we also build a user mode library as an
interface of the application and the driver to do the communication.
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%= % Linux SR# 4238 K3k

DVR & & e5 ARMCPU ¥z DSP =% PNX1005 % ¥ 3% PCI ®inft kg7 Fpenidg
HP ARM % - ® ¢ 47k si(host) > f F @2 DSP 4B 5 & B3 A 82 B el > ¥ ARM
%3 > PNX1005 ,j* H - B PCI £% » 247 & ARM #4383 — B+ r2 324 PNX1005 h5e#- 42
o

715 ARM #5e70S €_linux @ #7123 ff“ﬁ‘ " linux SR AR ARG E SRR KB P
TR ERE AR o o A ERE AR R R KA R € 2 0% % physical memory
2 virtual memory k38> #714 2-1 & ¢ /41 % linux ¥ physical memory £ virtual memory
Shp e il f rE A F B arph s o RS % 2 R 350 linux Sede 423% 7 3K3H mmap
handler s=n& & # § o&k 2—2 R € A % § § #-physical memory P %t 3| virtual memory
Shpt SFFARE L B F st 0 @ 2-3 & ¥ € #7341 physical memory ¥ virtual memory it
Rl % 0 2 % v F 4% Flehshared memory 34 & B ar A ELA 0 T[RRI p S
&iﬁﬁﬁ@@%4%mmgﬂﬁwﬁﬁﬂﬂ?$gé@@ﬁgﬁw@%ﬁ?@%ﬁ@’
Ried MR AR P e BivEd .

BT R24-2-0KEFe A CPURY £ 3 et AL O PRI AR 3
R A A EEF > B FRRF D dk T4 0 2-5 & € 41 BR3 linux SRd AR5 oY
T > AR TR G BT L o A P R R Y G epi o A2
Fhptl g FE I SRR TEAMM S ST #ALA B process b Btk § i
Be A L 2-6 & € A %5 - 4K linux TR T Ao AR R ¢ 3 critical section ¢
B¢ e A linux BB P FADRRERY 250

B fé > d > ARM £2 PNX1005 22 PCI % > #7020 % ARM k28 PNX1005 & %‘)’j&{
- B PCIEE > A1 #IPCI£E - 2-T& ¢ 4% - 4 linux T PCl £ % ¢ R ipvii £ &
e R a TS AT SRR AR 8 BB AR A P ARG R ERPCL X
BT BSRG AN T L ELGEE Tk iTT 0 2-82-9 &R € 4 % PNX1005 & B
PCIL % 7 i1 P ARDOT G ARM 5 4250 > ARM eBgpde g8 = @ * 7 2-7 & v

B K B L

2-1 physical memory ¥ virtual memory
- A AR N 2K FE R fvirtual memory ¥ i (T e d WEEH AR A N EE fkl o
BRI Fl R DpEFESRE AR LR f § (F phsical memory p: & virtual
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memory s iF » if fr— AR KA (S Ry #ru A& ¢ 4 5 A A phsical memory
virtual memory % tinE & 0 E 3

linux $f3e Rt cg e 5 faie Rtz & chph 54 B
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d 3t CPUE & #7F FTAL & A2 \‘/F,%Ta’rﬁ'%ﬁﬁii\?‘"'ﬁw?ﬁ?%'fﬁiﬁ?é‘{E‘ZEJ CPUB~* » fe §_
FO - ST —‘L‘ N
PR AR o AR Y i Rvirtual memory F K AR B iETehpEiE kS
giﬁ‘ aBEIT

F {7

Rt e s v % kL4250 > @ 7 3R physical memory #

¥t 4§~ 7 physical memory * $4{7 o 827X 438 (FehpFiz k su g p B4 »
%4 7| physical memory } » 2 & A& SE 2N > Flifrdld o Vv

gﬁ dhd R MR AR ik (Fak e 0 F RTIAS F (MMIO S 5Y) % ¢ i user

- A

space ilffu? DE: *g # % physical ¥ virtual memory p: $4 R | “(mmap)i-w}%i% 3T
otz B pt 45| virtual memory 6 > E e f i * F 7 R EAAn AR B e (T wpas AR
% i linux 4efe g 32 physical memory £ virtual memory- v ¥ 2 B ¢éfmemory mapping °

ME B LR i M 0 A AR SR A2 PR UF virtual memory £

physical memory =%t/ o
B * MMU 2 CPU ZE H£7 - % 33X ;L'*F‘,’ AT e #R e Rt K 4GB o F1 5 - 4% user
2SR AR B AR AR R o SRR R R RMALE (Teh o S0 user 7 i

T e & R TE FRETBH] > UL DA EN L EL G T hamiE Lo
A P EiEERMW T F A 5 user space & kernel space © 7 kernel space ® i# (¥ &4z ;¢ o
o kernel RF F E & R SRE IR S 0 TSR A2 B & kernel space K3
SRP AR S Aok i *‘k BE* g1 e cnd & TP B R R %k bie e o
F kernel #F v "*’T%E”v » Flt 4% user B & SR A% Ry A 8 ends 1F Foopm & - iwe
BRde A2 50 ek ek el g kernel ¥ oingRds ARt e o Bl A PR BRI TR
4oi® % user space £ kernel space g ®l & % 4%(3-1-3 rvioct]l handler) -

¥ 0 & B userprocess ¥ M * R T 0~36B0 Ak iy F’&%a_,a
user space ; d *triaEh F oy F MR E (Fehkernel A2 AL T A g RER
BRF T > A e R o0 36~4G A fe ¥ kernel B3¢ 0 i F F'*ﬁk.@—«@ i
process 3% ¢ #&5 Gip e ¥ £ A4S kernel space 0 Flt o T*‘uﬁ Wiy 4GB
CPU~ 5 # 3] 4GB int- 2= M 3 & » & user process i g (7 3| ehig * 3 FE%{SGB °

b m¥E R F B4 16 dhkernel space * ¥ A & F HWis R P S F > vmalloc
AEET  BERERHT B T RMEE FTRE 21D - RERT o R
AP ST B * £ B 5 896MB - # % 2 1:1 linear mapping 77 3% ik B H#- % SLenf # e i
P 5T 5 S e A ch kernel space 2 0 @ A ATIE T Mo RMPE W E TR BT MR
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R T hAR G K o BA S F KA AU RAE S ot 8O6M B - AZE S B U Y MR
AL B FFeRtl > € 4P 5D 8 535 a1 kernel space 9% FFzefatlpe 5+ % o

4G — MMIO
kernel space AG\“ 26
D
3G — :
LT G
% Fe e fa il pt 5 %
PO TIR: S
User space vmalloc 4~ fie B ¥
iR B T
36| kmalloc(_get_free_pagel)  g9oM
Kernel space
- 0 Virtual memory
Virtual memory

physical memory

(B 2. DE &R R e Rt chpk 5B 0502 2 kernel space g 32k %

(% 2. 1)#F P 5 linux kernel 2.6.22.18 4ri@ 3] 4 kernel space eh-* B % . >
F 3G B 4Tl B~ 3G+896M(high_memory) shd= ] & 57 # e R AEP: 54 % » i  high_memory
b enzg B i]*wfﬂ\r‘é Fereltgph st ® > B AR P o %%’ d VMALLOC_START ¢ VMALLOC_END-1 i
HrzFEsdvnalloc AR ER > FHRF HT AR Y T o A FFHREOS & A KBS R
* oo 3 SRE AN (TRF T kmalloc # iE A el R BRe R R Bl € TR A
2o 4 p 54 % (PAGE_OFFSET~high_memory-1) » % kernel # * vmalloc fiz % & 5§ rm #i3e
BT F (e F e Bhir - T2 )& £ doremap #-F HWicfhl s BRI R#FEh
$8rkernel space P¥ b i&¥. kernel space m#t7 B % £ ¢ =3 vmalloc 4~ fie B % P
(VMALLOC_START~VMALLOC_END-1) ; 4r% v o i@ * enT 5 5 2 7 & ARM =3 £]2& — .22 DSP
#4741 e shared memory ¥ » i * | dma_alloc_coherent & 3% % f8zeffd ¥ & feid
¥ nocache =R EEPF > B € o PF RSB F 3o BB P 51 3] kernel space 77 DMA memory
mapping region ; 4w¥ i * 4 #¥ ¢ mmap ie Tl i Sieded > B g KT RIS R PR ST BT
WA huser space 4 o F]Ut 0 R KA PRI ALS > L I0A € 18 1T & kernel space

O R RAPE H T s vnalloc A R B R E F AR R o



(% 2.1)kernel 2.6.22.18 & virtual memory 4 fiz k%

® Fezelat
Pt R &%
o RdEy
%

Start End Use

f1118000 FEEEEfee copy_user_page / clear_user_page use.
For SAllxx and Xscale, this is used to setup a
minicache mapping.

£1£1000 | fEFETEES Reserved
Platforms must not use this address range

ff££0000 fErf0feef CPU vector page.
The CPU vectors are mapped here if the
CPU supports vector relocation (control
register V bit.)

f£c00000 fffeffff DMA memory mapping region.
Memory returned by the dma_alloc_xxx functions
will be dynamically mapped here.

££000000 ffbfffff Reserved for future expansion of DMA mapping
region.

VMALLOC_END | feffffff

Free for platform use, recommended. VMALLOC_END

must be aligned to a 2MB boundary.

i

VMALLOC_START

VMALLOC_END-1

vmalloc() / ioremap() space.
Memory returned by vmalloc/ioremap will be
dynamically placed in this region. VMALLOC_START
may be based upon the value of the high_memory

variable.

Vmalloc
L e B

i

PAGE_OFFSET
(36)

high_memory-1
(3G+ 896M)

Kernel direct-mapped RAM region.
This maps the platforms RAM, and typically maps

all platform RAM in a 1:1 relationship.

RN

B bt T

TASK_SIZE PAGE_OFFSET-1
Kernel module space
Kernel modules inserted via insmod are
placed here using dynamic mappings.
00001000 TASK_SIZE-1

User space mappings




Per—-thread mappings are placed here viathe mmap()

00000000 00000f£f CPU vector page / null pointer trap

CPUs which do not support vector remapping place

their vector page here. NULL pointer user space

dereferences by both the kernel and user space are

also caught via this mapping.

(F# kA :linux kernel 2.6.22.18 s document)

X Il i kop Sl R LD R

LB MR 7% sz > @ 4 F] contiguous memory fie ¥ iz g A e Vi
> s R F 0 linux FIt A% paging A SR AF Be R P T o AN R 4RE T
iz > CPU & R 187 W e B8 ¥ 3 B instruction ¥ decode v ° %A f%iz® instruction #»
FEvy B LI MeBY 3 fetch # # instruction 2 F_#-F R F Wichl
load 3] CPU 2 > @ iz T & E instruction ehizgt - B 45+ R#& virtual system
oo 4 g 14 virtual address & 7 TR E instruction 7 fithk o Fpt o CPU & #-
virtual address ## = physical address 4 v 47 MM ? FRFTH S5 k- 5
7 4% * physical memory ¥2 virtual memory 2. ¥ enkf % » 3% CPU & J'Hé@é_i envirtual
memory * ¥ 335 ¥4 & < physical memory » ' i #-virtual memory £ physical memory
7 % %] 4p F ehipage ¥ 3% virtual memory fhpage 3 F & @ * FIPF A M2 L~ 3]k Hge
B¢ ¥k physical page » @ virtual memory £? physical memory 2z B %t &Pl d
page table % % 7 o £ A “memory mapping #-A]4-(B) 2.2) °

Process A Proces ¥

¥PEN 7 - ¥PEN 7

WPEN & Proces X Proces ¥ WPEN &
Page= Tables Page Ta biss
— +
VEEN 5 - VEEN 5
-
— - —
VEEN 4 PEM VEEN
VPEN 3 ——|—.. PEN 3 ¥PEN 3
¥PEM 2 PFM 2 ¥PEM 2
¥PEN L PPN L L_| veewi
WPEN © — PEM O VPEN O
-
VIRTUAL M EMORY PHYSICAL M EMORY VIRTUAL MEMORY

(B 2.2) memory mapping
(74 %k : The Linux Kernel » http://tldp. org/LDP/tlk/tlk-toc. html)



% CPUZ 2 - B virtual address > v € 4 i& % virtual address *» = %4 > = &
B bit * k4 ¥ virtual page frame number (VPFN) » |7 ebit Bl 4 7+ T # &z 1 page
number #7Au g B i@ gioffset o 14 Process Y 1—?,- » 3k virtual address %_0x2194 »
@ page size » 8KB(0x2000) (- #x=x86 % s i 4K) B % 77 :% virtual address =** VPFN1
shipage ¥ o £ % * VPFN1 % 2§ page table 45 ¥| ¥ & < physical memory 7 PFN4 » & {s 12
PFN4 ek & 24k 4 + offset 0X194Ji*mphys1cal address 7 o ¥ ¢t > linux 9 ¢ &
G- w3 * kfvirtual address ¥ physical address 2 B i3 o R

d > & B user process fmFEicBig ¥ @ * I|duser space ‘}’K AR > Ih o T
user process & B 3 # IF ffipage table ¥t /& 3| physical memory: % ¢ i - i user process
FABT » 3R R FHOET > A 2 R 53 D hd R N AR
B mEEREEEIR - AT WRE N FREEFRESHE PO HIEREN S
WigepE, A ¢ %“ﬁ“é Copy-On-Write e, & * ¥ — B M B 3 Y R e Brec @ eni
mFE o (B 2.2)¢ 2 F g 5] physical memory ¢ PFN4 [ ¥4 3 i processe #7+
* o @ kernel space #.d kernel § FP:&f > v ¥ 2 € ¥ user process @ % 1 &_F

€0 Fpt kernel space € 7 p ¢ ¥ & page table o

KR R AT E Rl

- R BARAEIEERAREERM TR OgE > R kg p R FIaAE
s BB D T MR o 2 AP E R hREE (54 PNX1005) i3 1R 48
TR 1/0 5 B B A S kB ey 2 ph 5] ARM =3 o user space 0 B ARM =3 R * 4258 &
" fhouser space e T T AR O MR A2 \i* 7 & 4% mmap & Foef e k- A
el AP T n BRI Y 0 A A BT b o RMER - kernel RIFEY page table s A
H 2 B T

Kernel & it 2= = page table = » ",f TR R R e BT EALLIT Y

R A - Hm R > #7 linux kernel % & ¥ 7 virtual memory > % B %
F & A e B P SRR BGE AP kS S ¢ ehvirtual memory ¢ 45
Fl% e HF MR E R 0 A linux GF TR B § 58 TR kg 2 e s

virtual memory =nig * jkiw o

-

% linux % ¥t42 % B process ¢ /2 task struct(include/linux/sched. h) iz B 342
FH3 o BB TR Y Y ks 3% process #ri¢ * hvirtual memory #I 4 mm_struct
EhBfEkdor 0 REFLF BAES Avirtual memory ¥ ALA F IS RE 0 AR &R G
PRz A o~ PIF MRt Flut & B virtual memory % £ 2 4L 5 virtual memory area -
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fe i AAZ 1L vm_area_struct & 5 > mm_struct A2+ € 7 - Bdptdpe F - B

vm_area_struct %1 > A g4 virtual memory areas P ¢ B4 02 link list =ghR i
WA Y > 3 kA A s 4 page fault apFiE o a2 45 )& F demand paging £
vma - X {8 #-3% vma i * ¥|hphysical page §* » ¥ #e M 7 - 7T & vm_area_struct
(include/linux/ mm. h)engHp 7 (& 2.2):

(% 2.2)vm_area_struct BN F

struct vm_area_struct {

struct mm_struct * vm_mm;

unsigned long vm_start;

unsigned long vm_end;

struct vm_area_struct *vm_next;
pgprot_t vm_page_prot;

unsigned long vm_flags;

rb_node_t vm_rb;

struct vm_area_struct *vm_next_share;
struct vm_area_struct *kvm_pprev_share;
struct vm_operations_struct * vm_ops;
unsigned long vm_pgoff;

struct file * vm_file;

unsigned long vm_raend;

void * vm_private_data; };

% 1 vm_area_struct 422 ¢ 12 vm_start £ vm_end * % 7 3% WA #7ik s virtual
memory ¥ £ > I 12 vm_page_prot R FiZmi R R i * g, ¥k %
vm_operations_struct B % i3 3% - 2¥ i 3§ Jﬁ e B B E ATk (7 i ¥ g
nopage & ;8 ¥ 1 Ak v 4 page fault PF( % page table ® #% % ¥|3% virtual address
¥+ sl hphysical memory) - ¥ 14 #-¥f /g ¥ e physical page T §* ¥ F e R o I
% fl% physical page =4 3| page table 42 > % 77 R 2 F ¥R virtual page f 7 %

4«51 .gé’r Gr%.gé’r_p °

Flt > & F kernel & 5 P e Rl fe- BnRcRET T i*bg AAER T H
AR RARY SRR FARLET > RS 42E- B vn_area_struct ki it iEH
TR T VA B4 0 2 lr“j}uv Al HP o dhym_start ¥ vm_end e R ak o
£ # * kernel # & remap_pfn_range &3¢ » 5 WA Biifs it hm e p il w52 9 1
BELAL#-¢ @& % 3-1-3 & mmap handler 7 ¥ o

.
page table £ » } € i PR B > v £ =0 virtual address & f# 3 &
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physical address #% 7 & 5383 =< 3§ P~ memory h#+ 1% » — =t £.3% i VPFN 35 £| page table
& E v aentry & # 3 PFN> SRt £ - :'r%gé iz PFN k3 2~ 2 44 & < physical memory
AL e 50 4@ B > CPUAZR * 7 MMU > HiEivH 7 fi*uf!';; Ty AT Wi REaa
page table#Z = - B cache’ v ¥ 7 € MR h &R W n gk M o SAPH G
TLB(translation look-aside buffer) - # =t CPU & ® 4>¥%f virtual address i 3% pF >
MMU ¢ £2 A3 TLB ® et s % > 4% 5 ﬁi‘]ﬁ&‘»;ﬁ_ 473 P~ physical address ’ X3 50
%8 TTW(translation table walk)i€zs 848 @ 45 F| ¥R < page table entry » #X{s 4 *
LRU(least recently used) { #7 TLB & ¥ & &3 » TLB ® 5 ¢ ez % - MMU f 7
My e F R R o 4 T ATLB f - BT K mERie
e R8I 4§ ¥R~ i process @& * 1> 3 TLB ¥ 1 P 3B~ 5 B process es # = ht ¥R A
? % & =03k ¥ - B process k &35 PF o ,]* FERMATTLB > ¥ b ¥ 7 @l 3 Baninig
'L = B user process ¥ MpLE AR T B L FER Y 2 A g Pop

i pt o

2-2 3z lp A8 5+ (memory mapping)®s (¥ chjd &g

2-1 © 3t physical memory £ virtual memory 75 t % P2 &+hf % > @ = d % PNX1005
TR PCl R ¢f vt BERNEERERE Y hRANES BBt s 7o B st
F) ARM = % %9 %8 =848 -0 MMIO space > 3 ARM & '/%ﬁﬂ MMIO 9= ;43 B p & ehF fie
Rt k4241 PNX1005> #¢ ie >+ 2 3= PNX1005 B < 41 % 35 ARM =443 %) cze R4 % S 4L 5 memory
apertures(GEf3s 2-8) » Fls 7 ¢ At B s * 4250 B A =% kernel & 1 TMMan Sgé-
A7.5% “"3 & % virtual memory T 2Kt e e PNX1005 B ) k ehmemory apertures P @ B p:
5+t physical memory ¥ » #7123 S T fRdee BF M e BR H T R R o 3
B* A28 0% SR 42N v 11 iF 6 virtual address #-3%ie Bkl i B & (v & 4 PNX1005
s B e M adk (7 o A& 8404 TMMan Sgpde 4250 @ * 3| erne R B p St ds (TR 52 o

i F 0 tkernel ® € 4 ioremap ;¢ ki = page table s #-physical memory %
R pt 5 7] B 2o 48 7 42 o kernel space 2 » @ user B« B @ * mmap iz B & Surfed s
#f kernel #faes 5 2 = g #Rs B AEAL huser space ¥ physical memory 2 R ¢ page
table> ™ & @& * mmap %}H‘J"‘% Goeked mpap Lk Stefed ob > AR E 4 kernel ¢ shdriver
4 ¥ mmap handler(3-1-3 & )4 it = = m e Bt 5 B druser space £ physical memory

I -
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4GB Kernel:ioremap

<
<

v

Kernel-Mode

3GB

User:-mmap

4
v

User-Mode

0GB

physical memory
(B 2.3) mmap ¥ ioremap  physcial memory ¥¥ virtual memory ® & &

1 & ¥t kernel space ¥ physical memory R &hpk #4+——ioremap

w0 dgd F RO B ks PNX1005 & 28 PNX1005 4 &1 @ #7% > AP 3 &%
Z_PNX1005 m’%‘f? E o oipat 775 B & PNX1005 # 424 F| MMIO apertures ® i & P % p%
e 53 ARM =% F #8388 e MMIO % % > 2 £.F] 5 TMMan Z%#° 4% 5% 3% kernel ¢ > F]pt 2t
i JE 45 PNX1005 e MMIO apertures p: &4 3| i % 32 [ 48 e kernel space 3£ 558 4258 K 7
#]o A g * Dlendist 5 kernel #& i <7 ioremap_nocache > € @ » zxpt 5+ 3] kernel space
PF e R AL a2 gk Sk ] B R i TehF Mre RSk i ek B
¥ P T kernel space shvmalloc # e BH (% 2.1) » T w B 5# 4258 - B kernel

space s virtual address °

‘VOid *¥ioremap_nocache(unsigned long offset, unsigned long sizeﬂ

R e ] ioremap Sn 8B g ph bt ert ap 0 4o b onocache E_% R i FAAA PR 8+ 3] physical memory #
¢ 1% cache s 5@ %3k cache B3 - R & o

2-2-2 iz Rkl chuser space ¥ physical memory R £pé S+—mmap
~ BERT s B fRze M dhuser space A F it s B E PR 9o e mmap
i i seef e (system cal )R # * f & user space P HGEER RN o - %
JRd iR ommap A HAAF EMRER AR XA ZESREBRNT I ET 0§
R Fd bk J A k%A1 open AC  PIFAMFE IR T R Y mmap iRk suet
Pl A ARk 42 mmap handler e0F 1T A KT WIS RAE P 5 D] B AR P user
space ¥ o
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Y TMMan Sgds 4258 k3 > F1 5 B pF e 53 PNX1005 475838 (5@ * 3| RAM 22 %7
TR R D ARM =59 Me it MIO £ 7 > 4odk A i B & A user space R 2N E
B - ARM =548 % % beam cnd k48 WL ] PNX1005 s RAM 2 > 2V 0 & Jf 4 4% 2% &2 PNX1005 #2.5¢

g iwie * 1| RAM apertures 0P 5 F| 272 M huser space ¥ (F MR Fhp it B
- B i) > @ PNX1005 = RAM p& 54 P] 2 2f 1% i TMMan 5% # 42 ;% 42 5o mmap handler ¢
T ¥m Bt Y user space =7— £ VMA &2 PNX1005 srzefaflad = ph &R % > 4ot
kooo§ @ Figezuser space ez B TR A EEAHZAY TR Bk 2
I N iLs—F L HR s At shuser space 4 Bl ¥] kernel space i¢ » £ ¢ kernel #5%
ﬁﬁﬁiﬁﬁﬁﬁﬁk’?ﬂﬁ“fﬂﬁﬁhﬁﬁ°

FER Y A% k% TMMan driver smmap » PNX1005 #2;V & (Terzepd s B » & &
B pELy o gk ph s3] ARM =5 7 88 2 18 MMIO & & s RAM aperture 24 ¢ & * TMMan 5%
#4758 mmap #sE e pr TR MMIO % L e DSP #4425V (75 B » ph i3] ARM =4 P % f2 50
i (e B B8 user space 4 0 18 ARM =+ 2 jS4E 5 k@ -DSP =¥ AR
FIF AR AR L Simmap RS BAE R N F 0 I PR 5T user space 2
dopt - ko A TF“TF%'F“ ™ fuser space i 38 [ H comemepy G058 - ARM e B Y b kAR
T DSP et > = & DSP A7 L F4penT ¢ o

2-3 Kernel #& &% kg 5 B iyt 50

Fr R AP AFHE R R R OR L € %ﬁﬁ kernel # &
dma_alloc_coherent &zt > % ARM =3 RAM F fie & - Bz AP k@ % > d 20X X il en®
BEG G 1 2 g ke aho Ar AR g L JGE B 33t i T kernel space
SRR R o R P B ] - - RIEE B S 3 R e
R A B N R AUR BB R MR k> B AR 5T
linux 8 ¢ > m#ERBE F W REE HEEM %o

B 3% MMU 7 CPU 47 » 5 527 1% virtual memory # physical memory g # -
ER o FAIr gk hn R B R TR N R R (Fhie e
physical memory > 3 physical memory ¥ M4t 5 »cf|* » Flpt 25 K 3pF > € B[
fo Rt - fA%E A 5 virtual ~physical > ¥ ¢t bRy @ 5 > f @ * 7 bus address

odow bR R P e R a0 (£ 2.3) 5 2 TR A AR L o

14



(% 2= fhiu i

(10 & &

Virtual | CPU #4 physical address #& %38 (s #7(8 | enizht > » § - 4L * —‘ﬁ
(user) #f-f Pl iz gt

Physical | & & CPU ##$%:& {s ehizht » » §_CPU 2 3/ p i o

U
Bus bus address &+ @ *h 38X % 7 ey Flehiza > 4 2 L CPU f 2
%W%*“mcﬁ’ﬁ£4®P%%ﬁﬁi SR - e T A
SRR AR SEUIVEE 5 7
m@c'k‘é%}; ht &~ fim° ¥ohh- 4 PC~@y &% PCIL mingt ~ [SA
it ? o4 ¢ X3 CPU g e * $|<hphysical
address &2 X % f izt * 1 mbus address ehig &~ o

1. i * S B ERze M ® kernel space ehd W zcBtlpe b % 22 4 0 Mz R ¥ S
AT a0 2 Y 0B PE e P B R

#include <asm/io.h>

phys_addr = virt_to phys(virt addr);
virt_addr = phys_to_virt(phys_addr);
bus_addr = virt_to_bus(virt_addr);
virt_addr = bus_to_virt(bus_addr);
Jn 32
® vir<->phy

] % kernel space = F tic Bt 5+ % £.02 1:1 linear mapping = ;% d physical
memory P % 3| kernel space 2 e #r R P T RS BB SR 36 H P ,T.*‘uflé
7 BBy 00 4ok @ * vir to phy B F & %5 #e B8 =0 B2 H 36
WA F e B ~a s phy to vir #{%? B iea4et 36T L BE TR
=Ht o

® vir<-bus
PR AL DMA B AR )R P i B R nl a2 B R
%uﬂwggﬁ%ﬁ%ﬁﬂ&ioﬁﬁﬁmiIMﬂWUﬁﬁ’%ﬁﬁ&ﬂ$§?
Bimnk > X 2LE BT 5 Y et o F R SR B el e 4 6 ¢4 1/0 ntph 5
I e e F R a0 bilde: 0@ * 32-bit bus(FF F R E G AG himRkE LR * )b
PowerPC Reference Platform % » ¥ chizgk A fede™ » @ ¥ F] 5 & #7248 kernel
space ¥ R R pE BT £ ) 3 806M R Mz R 4§ 1:1 0 linear mapping B % >
Flt b B e Rt kernel space fhdzde ik 3G K€ HR TR Wi iy 00 A
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e 7RI vir_to_bus(3G)#F Pl ingt mnt 2G> £ CPUEBEF B anF HElR
CPU

Bimnk 0 el > HarH i 2R R Bingizn 264 ¢ HE ﬁl K i
B0 enF AL o
0-2 GB "real memory"

2 GB-3 GB  "system [0" (in/out and similar accesses on x86)

3 GB-4 GB  "I0 memory" (% % {848 over the IO bus)

Vir_to_bus=2G -
@ PEEE I

3G

Virtual memory—kernel space

>
Vir_to_phy:vir-3G

O —
Q;{/sical memory— ﬁlﬁﬂﬁt“{fﬁf@%

(B 2.4) & 48 i hk Az 4o oht ¥ T

= 1: ¢ & physical address & #i¥ bus address
® {I* vir_to_bus(3G) ¥ 1] BusOffset:2G
® 7] i physical address ¥ bus address % & i=# ahf 2 (£ 2G) >
#1#* bus address=physical address+BusOffset
Fiw 2: ¢ frbus address ° & & physical address
® {I* vir_to_bus(3G)# 1] BusOffset:2G
® physical address=bus address-BusOffset
=>%]% DVR ¥ 2 #rbus address £ physical address 48 F¢ > #714 vir_to_bus(3G)=0

2.vir_to_bus WiF * 3§ H chp R R R ok el gt o BB P MR ha e
Pimp 2 g ¥ 5 ¥ linear mapping e7:5357 @ % o AP ¥ 1 * vir_to_bus X f
i ﬁ@fﬁz&ﬂ\m{% =ht B Tk dE fo ) BusOffset » X% 41 * & Zrenphysical
address/bus address ;’fﬁ“v} BusOffset % & ! bus address/physical address > i 4z
B e TOMMU ek sam 87 3 * e

3. IOMMU 22 CPU sHMMU 2 e i ¢ ¥ 10z 0 F M e Ml T o pe o 238 i chme i 2t f=ph o
ATl R R R AR a8 R fihLFé&fj-%i}i’ﬁ linear mapping =7k % > viré&—>bus % - @_
e ¥ T F) vir to bus (8 kA FAF R % JOMMU - 757 * kAl B ohmi a2
et i pb e e o T Bl 5 IOMMU & CPU <o MMU 7+ & ] °
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A 4

"“ﬁf' [M?a < I[/OMMU

/0 PR

TR B
|

MMU
CPU e e

(B 2.5) IOMMU £ CPU s MMU -+ R B
Rfel X 3 eRMEpF > APRERRZ Y dna_alloc_coherent &3¢ o d k ALpe ¥ -
noncache ¥ % I p # & fieiz 3 B en®e i =4 22 kernel space i #ticft8 = ht 38 55 &
A g o ISR AN E Y o B AR R F H 4 virtual address to bus address
Hnk i AR

2-4 FHIA R 5

BT ARE AL 0 A0 el MRAL > BFRATE WA S Rl L
¥ » 170 mapped 1/0(1/0 port) 22 Memory mapped [/0(MMIO)&_CPU £ 2@ A23% 454 A1 48
A fE S 5N .

1/0 port 45 ¢h 8k 4 5 <& 3K % 2 & 45 ch— 5 /0 space > @ 1/0 space ®# iyt
Fefls 1/0 port e i i@ bl 5 2 L g 1/0 port v 8- Bl BAT AR iy
#AR A G 0 ¥ EAMET /0 port o yew rid PREe A2 E 45538 1/0 port & 740 -
i ex s oo e [/0 port e07 N kF 1A 48 7 02 1 byte ~ 2 bytes £ 4 bytes
HEieRiE#B BT 23 85d [/Oport @i > & ¥ ¥F4lA 8 3F & * 30 [/0 space
g i TR a3 B F]Pt 1/0 port efd] = ¢ e bk MMIO B~ o »2 E A F iR
gt x 38 kB o R T MMIO s ] %334 PNX1005 » # 02 & % 1/0 port & * 0
B Z R

MMIO &_r23% & & size BB (RAM) s iv 8 5 [/Oport kg4 eh3nZ& s » W PCL £% %

» B P BIOS 2 0S € 4= PCIL £ % cnfy s B A0 3 CPU 4 eze it nt 7 AF > ph o
PRl > BEAS T UEET T BB > KB PCL XE Al B
PCl £E &g et o & linux BT » € 4= F Wzt 364G chink 7 B3] 5 MMIO
space > BArF HWie M ? F1 46 § HME R B s R FERALED v WG o i
ERAFE R PR F o B A S MO o B i HiESHEAY S

ERang gdivo
17



w MMIO z FFi&f7 - i B
B Thp A AT E

MMIO # ) |

S T

AR 3 B e R s
3 T N N A3

B

YR R Uk R lh
(B 2. 6)MMIO & =48]

4 TMMan S 425¢ & $4] PNX1005 &5 » e fc+ g @ % MMIO enis ) > kst g L
PNX1005 7 1/0 z R (MMIO aperture)p &3] ARM =4 7 %8 ;= 1248 < 3G~4G i& B MMIO # & -
% TMMan 5@~ 42 5% & & T PNX1005 ¥ F A5 o )I*u? MiEiE 1 e ARM B Mt 24
% 2 F| PNX1005 s 5 % o

2-5 interrupt & interrupt service routine

SR AR 2 CPU B 4] > € @ % 37 Ui ani g i o LS
Feha & oo Al o 3 F AT BIEE S R R AR P ST RE P o o R F &
3 - B¢ 242 A (interrupt service routine > ISR)$L 74 ¥ @ %78 e o ¥ 5 &
=@ @*fri&géi CPU #pesi% ok p 70 #8583 1% > e F] ISR 2 ed® > #7000 2 & 3 ¢ B ed?
G A A 0 LR Y T 5 R LA KR A ¥ interrupt SAJRREF > 4 ISR A 2
FIAAE Y $rag 2300 R F s gEd OS RIERAR A 0 TH L0 [SR AT AR i Ak
¢oEteh s LAY ST AR [ 6 R IARJE T g d 0S Bl hE AR
K P BTRJT o ok & PP EE R R Bl it HF N E AELINE
g2 w o e G DSP R L BT RAREF PERF RIS IR LR OERFT L
T AT A L ISR g2 A ko0 & - k¢ ISR fr‘c'«‘?; ® callback function > &% =
VAT AN R A BT nET WA R R EA/LE AL
kit - @ first in-first out i¥7|(queue) » 4 DSP A& @:%3% 5 & £ B RPFV 11 iR R
"R ETPE G b queue P X FAJT 0 3 Mo - FB ISR eiF i o

@ pSos I ¥ ¥7{s 0 P iks & 5 ISR kg ARM A w @ w ke ACK3 A > 57 &
ARM =57 $HALerEd g3 > PR E MR- ISR o S A 4 % & ~ m#Y 7k ~ i k/

LRk ~®H AR > fI* callback function — & & R3] b & o A gtk A @ > DSP =4
ﬂ’* ISR callback function =@ v 28 2 ARM =g @ % egg iz PR4p ki * = 3 %’Kx— e

i
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3 kA interrupt 92 VA 0 € F A B 0S @ F A e anip 35t e Sy

ARM 2% linux &8 5 &) > 41 5% linux T8 v 9484 -

AR T |
5 TR BB (IRQ) [Eﬁﬂﬂ: AT BT |
£ oAt P AR S - -

H‘ﬂilﬁlm hrmﬂﬁ
FHHEN of Interrupt
1B M C P LIRS BT 1
M 2 AT ER ST P

| Kernel i« o 5|

A Interrupt context [ in pisaf At i
PR ERIT 3.8HoRlTELe - BER
TP SRR A shie
e
CPU
l INTREir
1.3 HilT - B ]
IRQY, lire i35 LA _ | 2. HEIRG, line A HL A R
- _ R il - A B EcPuiy
[ Device | 8259ATAPIC ‘ INTREH ({7 REER S

(B 2.7)7 #ris

FhOAPLTfE- 7T linux BB Eenprs (ofl 2.7) c EE Y B B2 T
7 # % IRQ(interrupt request) line i¢ ¥raRE: > & Frif £v0ip £ E & Keod %> 7 &
F - % IRQ line i & amushje s 1 o 4 Srir I E A qcr ¥ 872 15§ IRQ Line ##
+ 3§ IRQ ¥t £ 2 % CPU en INTR %rimi 38t - i fogf 4 7 87 0 @ 3 v #530
Bk & e ¥vRiE IRQ line 4 BIOS A = & FJ{‘;'LJ" F"’iipjj*"ﬁ’,f ToBE0SEM R
Bofz ;N & xp ISR % PCI X % /o > Sgde423¢ ¢ f&pci_dev %17 hirq ##:f 1 kernel
AT S IRQ S o 210 SR AR GR G A 20 IRQ %5l 0 ¥ 3f interrupt
handler(=ISR) % =B IRQ %55 » F)p#t % CPU 23| interrupt 5L » ﬂ} ¢ & kernel ® 45 3|
23z B IRQ %5 & o0 interrupt handler {77 %72 o d *t PCl R § 4% ¢ 47
£RHS 4 AR AR S - Y R FI R ISR R
A G (T L SRE AN R B hh) o R EAA 4 ¢ gkl o
AP0 E o P T W »"L)IHQ”‘ K34 ISR & F B I en S 3y ¢ ¥4 R o
i % ISR £ @ %73U/IRQ So2 B ePBf i dide ko & Linux 39 > § @ * £ 1% insmod
ip 4 0 REFSRE AL 0fest &~ B—init_module pF i}b? 4 * request_irq & B o 5
P interrupt handler % IRQ sm%.:

-l " ‘?—JJ'* mj/

int request_irq( unsigned int irq,void (khandler)(int, void *),unsigned long

irqflags, const char *devname, void* dev_id );

P irequest_irq % - T %% % PCI %% 7 [RQ % %> ® handler P 3 ipw interrupt handler ¢ function
pointer ; ¥ ¢ fiip ehpFiz - B IRQ %3527 13 % B interrupt handler # * &> linux kernel # CPU
Jo 3| ¢ %7PF € R AL TR - B IRQ %%ieh interrupt handler » A X € 2 L 7d & BSRb AR f F LR
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A 4 ehinterrupt #7¥ &7 interrupt handler - i& B L—’"J%ﬁ‘rfj.%'% ﬁﬁ%ﬁfd Bots— B Rk z > FPriokitp
IRQ %% % % % eho dev_id - @2 7 12 NULL ; flag Pl * %% &% IRQ %52 % 3 (SA_SHIRQ) =~ § #4 {7
interrupt A2 pEE_i2 b 2 @ ¢ % (SA_INTERRUPT) e

2-6 AR I iTiA:

BDVRT 5 » 5T EDSPHE ARM= a8 (e 3 ) > fagiklt > DSP =3 ARM & 5%
gLppeh0SR* FIFS TREHERRZY L3 oRM - KA ARM= 2 DSP:#ZI\E'/*K
ERAfAEd —BEap sy 0S5 linux (HARM 5 &) 0 § v 5 djesy o e F
“r#i‘ ¢ # interrupt context @ * > ®E F T i B* A2 I TS . B & K L E
HDSP=h o iePF ARM =~ e pF 5 @i b 4 > P R HRenF ﬂ‘ii,.‘%ﬁi!‘u’ﬁ ¥ it B4R user
context & * - 3 7L FTALGHF PR T A BT A DT T T AL R R
FALR T T e o

& linux 8 ® ¥ * 03723 3 f8: semaphore (%1% )% spinlock( p *4¥) - Linux
# =78 - (semaphore & mutex) w5 — 4 7 423 {7 7 8 (user context) e 5 & 4F = i 41 »
% % - B task & i& » © X 7| semaphore % dcritical section B » )’i*ug ®iz B task
i~ pER K B 0 & F| semaphore 4% f#2% 0 A it £ =f iR task k¥ critical section i
713 #x - e §_semaphore 7 it * % interrupt # 7% # (interrupt context)™ - F] i
interrupt & ¥ & 3 %% A48 o 4o % E interrupt & » pER K ﬂg«i‘*»@ P I
#71 interrupt context T F it & * spinlock & CPU busy-loop * + = loop )’j‘f&{."ﬂ“ﬁ %
#_F ¥ it critical section e

%37 17 semaphore #41p% - 3 ¥ € & * down() 5% k B~1¥ semaphore > 4% task 7

I ¥ P~i¥ semaphore ° #Jg sleep ¥| v ¥ 12 2~1¥ semaphore 5 it ; 4-% & §# 2% semaphore
A pl g up()dist o E 4ok task f 2 P17 semaphore (FiRT 0 A H i & o
prize L F 5 i % T E Ctrl4C & £ #3% task % R 4% > 3% task ¥ :#P~ 17 semaphore
£ fl’%ifj-‘ui i# * down_interrupible() » % 77 & B task A & chpFig v M Ec? %70 B
AAE B tasky #T Vi AR ERB AR PR IE S 3 R DiEBEA o ¥ b § semaphore
AR OFF > RIF o Rl B o ERFE AT e TEE P Y €% KL e
F o
% #& I| interrupt context T &_7 it & * semaphore i1 AL IR * A £

sleep s spinlock #4112k 3uie » deadlock » @ user context R|¥ 2 i * semaphore
2 spinlock # f&= ;X kiF i¥ o 2 3 * spinlock & F & ;L & > busy-loop ¥ &t ¢ 100% 4
* CPU Tk > o7t - TR By%2 S5 critical section IR PERY > 2@ 0 % % spinlock
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%= ># & deadlock » 473 spinlock P - iz i task & 7 ¥ 1A% sleep > P EHE
CPU ¢ % CPU e B 4 3P @ * spinlock ayk/mes H @ 2573 3 dpe 3 o

w8 CPU BB ¢ (54 ARM =4 B P¥ 3 j€_user context £ interrupt context & 3§ B~z
i2 :x shared memory #-%2) » 4% critical section F F¥ 13 & user context ¥
interrupt context : = :‘;%*K & 7F & * gpinlock( ® %A user context d1Iscritical
section 4 ¥ ™ * semaphore %4 %) 8@ - § user context P~ spinlock FFix 3 # i
~ 3 CPURJZ ¥ %7 fuser context 4% < H & interrupt context* F]5 » f i * critical
section ¥ 3 interrupt context » ¥ :#& 4 % > d 3% interrupt 7L 4~ % user
context » #7141 CPU - #_¢ &J2 interrupt > & & %] 5 #& * spinlock 4 % s user context
¢ & sleep’ % 77 i&® spinlock @ 5f% 7 B 7 » F| interrupt context » ¥ i Far & 2
w2 P R T - BRPFE G F B user context ¥ interrupt context
TR B P 0 AP S R user context P~{F 4 v il pFs & £ b ke CPU 2 g2 ¢ %7 A0
E_i## * gspin_lock_irgsave(spinlock_t *lock, unsigned long flags) V£ Fliz i@ p &0
ﬁip"*,!f srE PR % spin lock restore(spinlock t *lock,unsigned long flags) - iz~
A3V B dE3d DSP & ARM #8783 PR3k enSpde 423N F R LR e 2 o

A bk enk® 38 & % CPUiparallel processing snZ B AZR|# iv 7 ¢ 3 2 > Bdruser
context &% — %f CPU(A)_} #4 {7 ruser context 4% _critical section s ¥_¥ — 3¢ CPU(B)
Befe? #7 o 7R Ry P CPU B #1572 £ # 4 % critical section > #7141 #pFig »
busy-loop » i #_ %]z user context # € 4 sleep s #7/2 CPU B - =# %3] CPU A * §5
suser context # * % critical section & #-spinlock f#3x- £ i& » critical section °

ﬁbijfﬂ ¢ 7 deadlock R A2 » *t & T‘“‘ rfs H ¢ % spin_lock() k4% %> spin_unlock R

ST

2> 2 ¢ X H CPURE S CPU> & 3 % 4 % 4 spinlock 2 4 < -  critical
section » ¥]4r user context A 4 7 critical section 1 ¥ critical section 2> X1
critical sectionl % & critical section 2 2 #4 {7 f# 3 ch# i¥ » £ §_critical section
2 &7 it E4d user context B k3 e §_user context B F15 24 w2 AL AL
d_fhcritical section 20 ¥ & Bi& » busy-loop > % #*i& » 7 deadlock °

FERET FIDVR T 5 e DSP =her ARM =i b > d 0 fgied b % Rdpd] & 3 o pilen
#2 5 7 ARM =3 “*’i‘ .7 F — B (user/interrupt context) » 2% i F]pt» 2 & # * gpinlock #
o F X BRB AR I R OTR SR 1“3 AT BRI
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2-7T PCI %%

d > PNX1005 % % #3586 PCI % nt 22 ARM =3 4pd & > #r2 PNX1005 %+ ARM ;Lgb;ﬁ,{
- @ebRenPCl £ - Flpt i 2 & 7 f2 PCL A2 A > 2218+ 6 e0PCL A B 4% kvt T3
& host CPU %474 -

PCI & ¥ peripheral component interconnect( i~ i* 3 :f) » H P o SAp f 2 1#
*o- AR S I - R R E RN R G R BT deie B 0k P ik
HEN - AR frrdt o AR h- A T2 eI RT DAY PERI R
ARG~ 22 B izdeie LA 87T EL - AP P R PCL =i b ol WK & L5 PCL %

_%. o

2-7-1 plug & play

PCT wim iR 22 i jren [SA B in 2 iR b < 97 I 20 2 2 5 plug & play(%g# ™
*)ihra 0 f APHES PClL RER  AREBEETE TR T2 % BIOS £ 0S *
BfF R FALP e I ERR LR ATE FRURQ SHE  [/0 port ~ s B 5 izat)

it T AR A L B ISh RIS R F R TR TR T

2-7-2 PCI %% ehid i
PCT %4 ( PCI it |

SCST +

PCl-to-PCl Bridge

RAM

gt

PCl Bridge

R+
CPU #

PCl-to-ISA Bridge _| }_i S /04 B ]

[SA it

(B 2.8)% 4] PCI =imit § "o BT 7, B
gokeend i PCLEE = rojgd PCL % ingt{o POI-PCI M 4% - A2 > # @ CPU v RAM
@ & i 4 HOST/PCI A 4% 3 PCIL it 0 (2 PCI i) @ B3 PCIL A g enkg+ R
T E T4 PCL gt o PCI-PCI AR E— BERSPPCI KK - ¥ f § % PCI =i
ﬁO%HH%ﬁﬁl(Wﬁﬂﬂiﬁ)@ﬁi—ﬁ*iﬁﬂﬂ%mﬁlﬁéPM?M%ﬁv
T 7% (downstream) > @ PCI %in 0 RIFES PCI-PCI A=} # (upstream) > W ¥ 07T %
@4 SCSI+qre s+ o5 7 4p % 50 [SA Rin g8 PCI =i :B# 023l 1§ PCI-1SA
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Mo ki i ISA Bynd > J8A R Hn [SAKHE > B 7 [SA Rt b 7 oiigde- B 520
[70 #2418 - % > pdladds ~ i Bodi ¢ -

d 3 DVR T 5 e ARM =5 * 7 PCle enfe 4R » & PNX1005 % DSP =4 H @ % if
KER@® T PCl Bin R & g 4% > F]ut ARM &2 PNX1005 2 & ¢ 5 — & Host/PCI
Bridge #i i # I &8 F eibrix > =B Bridge £ 912 &0 PCl B2 P FFRET A B
PNX1005 % % -

2-7-3 PCI i=nt 3 R

PCl A% 3 =ftnz® 2%z PCl /02 ~PCle®inzF ~PCl el 2
& (PCI configuration space) o CPU# 12 3 B¥7F izt 2 B > AP p gk § Spde 42
Srs@* PCII/0z B~PCl el 3 BF R34 PCl 2% >a PCI e & 2 B PId linux
kernel #& & ~ & PCl A= 4 i AR B e 58 KK 2 8 @ % o F B ¢ S 42584740 PCT 1/0
2B APCl el i 2 B enF il g 5oc e PCI e 29 » Spdife 51 @3 PCl ek
FREOFA > UL kernel #EhEd N PCI e 2FHA N /0 2 F 2Rty
R OB EECLIFFTARSCLEZFEFF B 4 PCI £E -

2-7-4 PCI pe % 7 ” (PCI configuration space)

%1 F M plug & play > & B PCI # % = Jf i &k 32(BIOS 2 kernel % fcfug i)
RN KR T rd ARG AT R KR LA RAMTRE T R R
PCI % »#rusvipig * PCI e 2 AR ki pied A RAfREvAHMT R ¥ by 53
T i B PCl HE P2 g o #97 FAEOPC] KEAA A= fAREZF > -
e /0 i + -~ PCI Bridge 2 CardBus Bridge > @ PNX1005 &t - 4&e01/0 i o + »
SARED TF“TI-%&% [/0 i + 5530 PCL el 7 B K343k o

PCl el z B > ¢ 8- B 32 bit 5 8 gesefieniznz & & B PCI KR oik
F - BF %~ ] 164 dwords(256 byte) ® . o & B PCl %% cnPCl e ¥ 2 B s a 16
dwords(64 byte)t§ =38 &~ <> 5 B PCI ¥ Haf 4 ¥ 3 405% fig il 64 byte ehfe ¥
SR AP E T L PCIfE 2 Fiheader(4r@ 2.9) > T AN BB E R o i
La(E2.4-
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[ Byte Offset Byte 3 [ Byte 2 Byte 1 [ Byte 0
Oh Device ID Vendor 1D
4h Status Register Command Register
8h Class Code (020000h) Revision ID
Ch BIST (00h) Hea(c(IJ%rh';ype L‘all'itrir;?‘y CacshiezeLlne
10h Base Address 0
4h Base Address 1
18h Base Address 2
1Ch Base Address 3 (unused)
20h Base Address 4 (unused)
2h4 Base Address 5 (unused)
28h Cardbus CIS Pointer (not used)
2Ch Subsystem ID Subsystem Vendor ID
30h Expansion ROM Base Address
34h Reserved I Cap_Ptr
38h Reserved
3ch Max(_ol_oa':)ency Ml?ﬁgg)ant Inte(rg:;:]t)Pm Interrupt Line

(B 2. 9PCI pe & 7 @ chrheader

(% 2.4)PCI fe & % ¥ header =i = & &

i i

i &

Vendor IDCH 7 #&3%)

toend)

Intel =8_

- ei- e o ¥ k- B PCI K
Digital 57 PCI fu 7 - £ 0x1011;
0x8086; % PNX1005 Rl 3 & fi:# e 0x1131 -

Y OIDGKR & &3

— BrE- ey B Rfr - BRAE o b4op @ DVR
L 5+ eaPNX1005 32 5 0xb40B -

Base Address # 75 %

(B =adsE)

&
BTG B KA R osfe- BERT Y s R
2 BAER > ¥ 43 PCL 1/0 2 @40 PCI 248 %
e PCI ¢h 303K crge iR M 7 P ek & gk o 1
PNX1005 %3 » 3% %7 4575 B o7 eh MMIO ~ 258 8
® % Pl RAMS * dedpa] ok 3n2

apertures i & iz 4t o

7h 2R 2

*K & e XI10 iz = B memory

A i 47 E (status) £ 16 B bit> * ke & PCl Bt M F 2 Fah
3 B o bl4e: bitd & PCL KR P Bk g o
# 4 #73 % (Command) £3 16 B bit-# % k2 8 FE* PCIE & 0 1/0

port & MMIO » B 5 &3 7 yifc* ¢ #7% o

P %7%ri (interrupt pin)

%4 PCl %% 4k A feP|o B CPU ehv drgrie o

¢ ¥4 (interrupt line)

d BIOS 2 kernel 4 feitiz i PCl %% @ 474 o §
¢ 4 pk o %ﬁs’ B¢ radE ik = kernel ¢ v %7
B o PRI BT SR AR ;N AL ER 2L oD interrupt
handler ® rd2ic i ¥ & o
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http://pages.google.com/edit/edgar.wu/pci_cfgspace.PNG/pci_cfgspace-full.PNG

2-T-5 PCl e 2 FenA R izn 5 B

PCI fie & & A ek & = 5t %773 B (Base address ¥ 7% %, BAR) 5% #- 42;% &l B PCI %
BRI T RASNE R G B FIABARG % T 4R Y B PCL SR R T B e T
PREe Az 0 B Ilps at Tl A avddl PCI KR - 7 A% B PCI X% p 3% CPU 5 31
gl 2B a3 - Lfrhost CPU P “ha Figdt 2 BN chizyt - R T A PR LR -
0 BAR G55 cEd g 4 PCL B B I AEH T B A 2REn § SR R gl o 5]
A hG en(PU & Ripdlv o #rred B £ B CPUV g @R End 7 B 5404
PCI #% &3 5 PCI [/0 2 PCl =z > 383 1[/0 port £ MMIO & #& > BAR = f&
B i e 2 (] 2. 10) % 1 4 3% PCL 2 ¥ S0 omgi ] & S ie (3 55 B o

31 43210

Base Address 1P Bit0: 4 5%+ PCI 7 & > 1/0 port space &

1

Type %_MMIO space

prefetchable
Base Address for PCI Memory Space

31 210 . N N N . »
Bitl o 3 1R4h7 b chirdl= 4 7 b ind
Base Address 1 5
<\
Reserved
Base Address for PCI 1/O Space

(B 2. 10)BAR #5& 5 2 5%
CEETIES ST
r2 PNX1005 2% & &) » 2V ¥ 2 & linux &8 T §1* hexdump -C /proc/bus/01/00. 0
73] % - 3¢ PNX1005 o PCI e & = (& 2.5):PNX1005PCI fie ¥ Z B« BAR(2 & fuff2r &=
¢ RAG AT T PR E)IDM T A Y i 7 B € pr 43 MMIO space’ ™ 0xc0000008 3 >
# least significant 74 % bits % 1000 > 7 % 0 @ bit % 0 ¥R+ BN € F R
i& B BAR #&35 en PCI 7 B A & =kt 5>t MMIO space address > @ 0xd8000000 7= = » #c12
e B BAR &5 5 cnizb & n e PCl 2 P30 € 4k p 543 MMIO 2 FF » 2 miel 2 B € Fl 5
bRk e R B A X PR o T ooh 0 A - BAR % 5 chimak ih least
significant 74 B bits X = 0> 4 st A& TEHPCl ZFE D A afl K izh » F]p
PNX1005 e BAR # E i {8 3|erafk & = ak A W) % 0xc0000000 ¥ 0xd8000000 « & iz i A& &
= nk % PNX1005 # # c99 5_DSP =442 5% & i¥ ¢ i * 3| RAM memory aperture £ #77F % 7
% e MMIO memory aperture =k & i=ak » 4o % A g b size Bt 0xc0000000 2 b ek £
FREFED > fj£§ £ =23 PNX1005 4= o ehze g 2 B » 28 & & 0xd8000000 2 + e £
FREFEER > ﬁ%g;z 2 3| PNX1005 erd7 75 % o
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(# 2.5) PNX1005 »PCI e & 7 B (little endian)

00000000 31 11 Ob 54 46 03 90 02 00 00 80 04 08 80 00 00 [1..TF...........
00000010 08 00 00 cO 00 00 00 d8 00 00 00 d0 00 00 00 00 |................
00000020 00 00 00 00 00 00 00 00 00 00 00 00 31 11 25 00 |............ 1% |
00000030 00 00 00 00 40 00 00 00 00 00 00 00 09 01 09 18 [....@...........
00000040 01 00 02 00 00 00 00 00 00 00 00 00 00 00 00 00 |................

00000050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |................

2-7-6 PCI pe & 7 R a7k 2

FAPCI el 2 FREDTAET L HREARS B RE MY £ & 0 708 T3
Hhom ik 2enk§ R gk iﬁﬂqfc%ﬁ@ﬁ»“ A

& Intel-base ¢} SL2E 47 - B 4% pF BIOS #i PCI &2 41 88 35k & fie {8 (4o MMIO 4p B
hpk b (T s P ETARGIA L) > { g MTRT AKX EIIPCL £E PCl prEZEFY
kernel » ¢ f1* PCI A= 41 4p B 3 5% ki (7 PCIL ehg= 41 o 4 izt PCL A= 4o it it e
e E - B A kernel ¥ hPCl KB Zpfefzst > v X2 £ - /I * kg d] PCI
KEEDEFehmeAEsS 0 o B POl REBRF A R L% Rt 0 % ki KR P
ARV e o @ B * kg KR iF (Fansede A7 N AL EE 2 )% kernel # B A ¢y
FEEBREZAEFNEBPCl £E A BT A B onmb L fI* B FAfEh

@B kirdle® PCI XX -

e 822t [ntel-base 7,k Se 28 $77 (bilde ARM g ~ 5%k 52) > ¥ @i 5 BIOS % ®Lfe

"ﬁ"‘?

iR B e
BB Y 0§ kernel AR fxds cpFiz € 3 — B PCI A= 451t e 4] % 4% BIOS #agr + + PCIL %
PR AT R E L%F?ﬁ%i&z} kernel 42 £ 5 BIOS # it e 38 - % S d 45 en

MMIO z R 2 H s i=nt 7 PR 2 3| PCI e 2 32 o HDVR T 5 iz ezt Intel-base %
IR B PR ¥ 5| kernel 4% bootloader ¢ » | RAM 14 %5 - kernel ¢ 1% kernel %3+
e PO A= 4 1t AR B 3 3% % 3217 PCL 4= 451 - kernel ¥ ¢ PCI 2 % 4= 451t chPCI % 3 5p

Fops i pldiE S+ P e PCL AR ¥ 41* kernel 425 5 BIOS # ac e3¢ ke ¥ A1 4

£ 5 #712 ]inux 427 kernel ek 5 F - £ BIOS 3% e ® o & linux (F% &

TR o

= @ PCI %% ¢nVendor ID & %% ID &A@ {555 ~ 1* » kernel @ ,T*u“’ At iﬁr’ EEPROM
FfA 8~ PCl el 3 B e B byter § kernel #c# ~& B 48 7 PCI #F 45 P% > kernel
@ PCL AR b 4250 € /& Bus 0 B4ndFdy » R PCl £ HPCl e} 7 A eh
vendor ID v % 1D 4ok 3 w enig & 0xFFFF > R 3% PCI %% 2.7 &% b 4ok 3
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B PCIslot 7 4446+ PCI % B i ¢ e hied 22— B* kfpuiz® PCl %% “pci_dev
TR EH(X 2.6) > ¥ * pci_deviZehglobal list = f # & 5u# dhpci_dev 3Rt 54
ko za- BPClRFLEEER -4 * Ilenpei_dev & Linux $re @ * kg i PCI %X B
R B 4 AR PCl KB 387 % pei_dev F M ks i 0 ESRF AR F R E
AT chPCl e 3 ﬁsﬁjﬁ? T PCL KR chf iR - 2B Sty 7 - B PCL K
BAT g AT e 3ERP ID~K & D~ IRQ %5 ~BAR~ & & PCl fie ¥ 7 A #7
FEROTNE R o FPt 5 kernel & b engF g 05t > A ﬂ”i&'v’ " pei_dev g AT P

AP g EHPC] £ PHBFTR -

(% 2.6)kernel 2.6.22.18 sapci_dev B

struct pci_dev {

struct list_head global_list; /¥ node in list of all PCI devices */
struct list_head bus_list; /% node in per-bus list */
struct pci_bus *bus; /* bus this device is on */

struct pci_bus *subordinate; /% bus this device bridges to */

void *sysdata; /* hook for sys-specific extension */
struct proc_dir_entry *procent; /¥ device entry in /proc/bus/pci */

unsigned int devfn; /% encoded device & function index */
unsigned short vendor;

unsigned shortdevice;

unsigned short subsystem_vendor;

unsigned short subsystem_device;

unsigned int class; /% 3 bytes: (base, sub, prog-if) */

ud hdr_type; /* PCI header type (‘multi’ flag masked out) */

u8 rom_base_reg; /* which config %% % controls the ROM */

u8 pin; /*¥ which interrupt pin this device uses */
struct pci_driver *driver; /X which driver has allocated this device */
ub4 dma_mask; /* Mask of the bits of bus address this

device implements. Normally this is
Oxffffffff. You only need to change
this if your device has broken DMA
or supports 64-bit transfers. */

pci_power_t current_state; /% Current operating state. In ACPI-speak,
this is D0-D3, D0 being fully functional,
and D3 being off. */

pci_channel_state_t error_state; /¥ current connectivity state */
struct device dev; /* Generic device interface */

/% device is compatible with these IDs */
unsigned short vendor_compatible[DEVICE_COUNT_COMPATIBLE];
unsigned short device_compatible[DEVICE_COUNT_COMPATIBLE];

int cfg size; /* Size of configuration space */

/X

X Instead of touching interrupt line and base address ¥ & %

* directly, use the values stored here. They might be different!
x/
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unsigned int irq;
struct resource resource[DEVICE_COUNT_RESOURCE]; /* I/0 and memory regions + expansion ROMs
X/

/% These fields are used by common fixups */

unsigned int transparent:1; /% Transparent PCI bridge */

unsigned int multifunction:1;/* Part of multi-function device */

/% keep track of device state */

unsigned int is_busmaster:1; /¥ device is busmaster */

unsigned int no_msi:l; /¥ device may not use msi */

unsigned int no_dld2:1; /* only allow d0 or d3 */

unsigned int block_ucfg access:1; /% userspace config space access is blocked */
unsigned int broken_parity_status:1l; /* Device generates false positive parity */
unsigned int msi_enabled:1;

unsigned int msix_enabled:1;

unsigned int is_managed:1;

atomic_t enable_cnt; /* pci_enable_device has been called */

ud2 saved_config space[16]; /* config space saved at suspend time */
struct hlist_head saved_cap_space;
struct bin_attribute *rom_attr; /¥ attribute descriptor for sysfs ROM entry */
int rom_attr_enabled; /* has display of the rom attribute been enabled? */
struct bin_attribute *res_attr[DEVICE_COUNT _RESOURCE]; /* sysfs file for resources */
#ifdef CONFIG_PCI_MSI
struct list_head msi_list;
#endif
}s

frde =~ 18 > kernel * € 41* kernel 425 BIOS # i¢ (7 PCI fixup i&#f 3t » 5 2 @
d PCl R mefestz 2 A ke PCl R A48 £ 7 o0& B PCL KR - AT Rl
(I/0z R ~=RhMzF2 IRQ%MH) ~KRLI/OZFERYEZF iR * > T Rpel 45
T 2 F PCI fe & 2 @22 pei_dev B4 ¢ > % & kernel e PCI 441t 424 -

kernel shPCl 44 2 A B R {5 » AP 7 REBF = FHIOSHEAR P £5 > ¥

Wi

SRt A2V iE (TF AP DIBEdeARN Y o 2 SR AN B HME R > { s B AES
% 3 17 o

2-7-7 PCI pe ¥ 7 A ey B~

% = kernel e PCl 4= 4 v #1518 » d 3 PCL fe B 2 P 7 a0 & A SRt 4250 5 i 4
B EPF > A F* kernel #iESAIN RF N PCL el 2 B o ol &
AT o ?a’rﬂ % &% Linux ¥2o % kfg it PCI £ % o0F ﬁii.%f#—pci_dev( # linux kernel
i 445 include/linux/peih ® ) F15 U iFmfg it 1 - B PCI X & BT 975 oAl 7
oo AR D~k % ID~IRQ %% ~BAR~ £ A PCI e 2 BN #T3 Boen Tl 5 5 o 1Y
T A A TMMan Sgé- 4258 ¢ ¢ * Flehan N (£ 2. 7):
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(% 2. 1)#F B~ PCl pe & 7 & chkernel &3¢

\3’15\“ f—-fﬁ_

30 58 75 5

Kernel 2.6 4% &k & ;
struct pci_dev* pci_find device(int Vendor

ID, int device ID, struct pci_dev¥ from)

kernel 2.6 4} gk &
struct pci_dev¥ pci_get device(int Vendor

ID, int device ID, struct pci_dev¥ from)

v ¥t kernel ® shipei K & G H A from
FHER D B
g2 & £ Vendor ID ~ device ID 4p e
hit 32 %% hpei_dev B - % - =
HFpF from® = 0o

ip ¥l ehiz B pei_dev &

unsigned long pci resource_start(struct*

pci_devX dev, int bar)

## P~ bar i B $-ficdp LA K ik 0%
B 4 mak o bar:0~5 0 4 B[R T
% % ¢ 10h-24h -

unsigned long pci resource_end(struct*

pci_dev¥ dev, int bar)

# B~ bar ie B Sy WA K a4
ER A ak o bar:0~5 0 A W R T e
2 Z e 10h~24h -

unsigned long pci resource length(struct*

pci_devX dev, int bar)

F?xB’\bar % Kg(#p Kméﬁﬁl :’a__%‘r']‘;
B o bar:0-5 0 A S HETIEE %

R e 10h~24h -

pci_read_config dword

# PCI e B % B o 4

pci_write config dword

By r PCIfRE 5 B R

2 )

2-8 PNX1005 7 Memory apertures

Memory apertures i PNX1005 B 1 %k & ARM = » 3% ARM #
e fRMz B - o 2 B ¢ 4 BIOS &

AT B AN E

v 24 PNX1005 % % # DSP
o kernel 7 PCI #= 45 1v Fib B pt 5

I ARM 3 F fe ) > TR TAMTAIPCI el 2 B BAR 2 -

& host mode =43¢ 7 (PNX1005 5 target) PNX1005 %iﬁ.ﬁ}% PCI memory addressing
Hoge ¥t 32-bit abz B 179 R4 0 #-PCI bus 59 32-bit address space % ! RAM ~ MMIO
apertures *f- ARM ;i@ >RAM aperture i & ﬁ{DSP A A GVE Fenis il 2 7o MMIO
apertures Bl ¢ Z #t3 PNX1005 e9# 5 % o k@ 4o % PNX1005 £_# standalone mode » v
p e fj‘ui host » #7r2 PNX1005 425 CPU ¢ 41 * XIO apertures £ DSP =4 # @ v* g i# ek
B (hH_disk > flash)ia:d » & p S éf vk 3nd @ PCI % % ¥+i% B aperture =4 i ;
A F]5 DVR -+ & 4% host mode ™ i& FPAHMBEAEDSP > A 4 ARM & ¢
IR AL FPr 7

£ NPT
7] XIO aperture °
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3 7 PNX1005 memory apertures fs » % 7 3& ARM # r2434] PNX1005 » PNX1005 % % <0
MMIO aperture % <R € 4t ph s+ 3] ARM e #3084 MMIO 3 & @ > 2 (& ARM @ = 7 3
Bpe FHEREEzTY DMz F kR T8 E o ¥ ARM 4+ 7 - RAN
aperture Pt 5+ 3] ARM =8 % #8zcfpf8® > £ 1% 2-3-2 & D) hmmap 4] H-e 8 F H s hig
P TR 475N huser space ¥ 0 1% memcpy 7 3N #-DSP =5 4 7 Ak AF B 7] DSP 24 i%
B aperture B 11 ke £ o

7 f#% B apertures 0 At {603 Atk - T = B 7 B RET 5 Il hapertures—DSP

= 3R CPU ~ internal bus(DCS—device control and status) ~ PCI view (4@ 2. 11) -

TM3282 DCS PCI
0x1 0000 0000 Ox1 0000 0000 0x1 0000 0000
inaccessible inaccessible inaccessible
2MB 2MB 2MB
MMIO Aperture MMIO Aperture MMIO Aperture
MMIO_BASE/base_14 base_14 BASE_14
TM32_APERT1_HI inaccessible inaccessible inaccessible
PCI_BASEZ_HI
PCI2 Aperture PCI2 Aperture
PCI_BASE2_LO
PCI_BASET_HI
APERT1 Aperture PCI'1 Aperture PCI1 Aperture
PCI_BASE1_LO
A0 Aperture X10 Aperture
base_18 BASE_18
TM32_APERT1_LO .
inaccessible inaccessible inaccessible
TM32_DRAM_HI DCS_DRAM_HI
Inon-cacheab.l’e
TM32_DRAM_CLIMIT
DRAM Aperture DRAM Aperture DRAM Aperture
TM32_DRAM_LO DCS_DRAM_LO BASE_10
inaccessible inaccessible inaccessible
0x0000 0000 0x0000 0000 0x0000 0000

(B 2.11) PNX1005 % memory apertures
(B 5 %&: PNX100X Series Data Book)

DCS view

DCS #_PNX1005 p %2 CPU 2 #k 3% CPU 5 iz PCI %X % chaperture 2 B ehig g » v §
2] %1 requests F4E 7t #8 CPUCARM) & 2_p $% CPU(TM3282) & 4 e > & ¥ 2]%7 CPU & i% o
request & j% ¥R aperture * {5 #-request eniE D A M E N W B b4
4% ARM/PCI bus £ #_TM3282 3 i¥ <1 request #& % i¥ 3| MMIO aperture > B| DCS ¢ #= iz
request ¥ 3| PNX1005 A2 & 0 MMIO %5 B2 5 & E40% DCS % iz B K _ARM/PCI bus
B H_TM3282 i# & % e request ==* DCS_DRAM_HI £ DCS_DRAM_LO % £ - B3z i request
¢ ® #3538 MTL bus @ :i¥ 3|22 DRAM i& 4% < MMI module £ (MMI & - % # # % DSP =4 DRAM
22 TM3282 # % binary program A 2 4ic) » @ % %548 DCS bus ° 4r¥% request % &7 i
FEehapertures + 0 DCS # € B 4#-& B request % o F1 5 ARM & $41i% B % % 2 € DSP

ek iRgaed dho oA e £ et PCLRLEE % 5 i¢ 4 apertures °
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PNX1005 p #% CPU view
¥+ PNX1005 %30 U I+ k% € 5 T/ DRAM aperture £2 MMIO aperture’ ¥ iz 4 apertures
1> % € d host #3% < TM32_DRAM_HI ~ TM32_DRAM_LO ~ TM32_DRAM_CLIMIT ~ MMIO_BASE
%47 B kU] DSP = CPU e * = - 15 PNX1005 &% 42 ¢ » 5 CPU » »% iz p 3%
7 CPU )I*u? r13% i RAM aperture & 3§ B~ DSP =% RAM #Z%¢ i+ e instruction & £ # v PCI
master @ i%i§ k enF AL 1% MMIO aperture 3k 2 PNX1005 47 % % &k 7 41iz B PNX1005
@ Aperturel B]E_PNX1005 * %ipz4]¢t3nH @ DSP =4 % % (PCI slave)sn i o

-

PCI view
% ARM =4 & & * DSP =% RAM £2 MMIO apertures = > & 78 £ & PCI fe & 7 R <0 BAR B~

apertures pt 6437 e fpi? A K izn > A P DVR T 5 F #7 % & o RAM apertures
& & = 5 Base_10=0xC0000000 » MMIO apertures 4k & = at 5= Base_14=0xD8000000 -
d (& 2.5)aip NP w UFERS Jﬁ e BAR %75 254 35/ MMIO address » #7r2 ARM & & 47
#1 PNX1005 e 75 BpF > X & A p @ % Sze i« MMIO %3 p > #-MMIO aperture p& &

PlenP MR A K h > 1% ioremap_uncached # = & #%:¢ [ 48 s kernel address >
)J-*u'v“ "3R kernel A enBgds 4258 @ * & B kernel address #c } i § offset » HizBielaty
THERRE 0 MR TE AR T e T8 B k4 PCI %R iE i' 5 @ RAM aperture
¥ 1% Lo $i8 Smmap % Suef e #-F 4 daphysical memory % FF Pt 83| virtual
memory =user space 2 ° ARM # e/ * £2 5% ﬁ*u’v" ™ A virtual memory F B iE {7 4% & adf
B R ARM s * 4258 F L -DSP T T AL E 42T 4 3] DSP s eh RAM 2 -

2-9 TMMan S5&#- 4% 3% 4+ PNX1005 iz PCI 2 % gy it &2 & #

PNX1005 #+ ARM 3 & 2 ’”T} - BebvenPCl % 0 ¥ kernel ehPCI 441 i@ 184 &
f6 » 24 i ¥ 12 /proc/bus/pei T ehdevices i B AR 0 F I o PCL KR ank i
FH > ARM =5/ * 4238 8 & 4] PNX1005 > @ 7 & R3xp & 4] PNX1005 enspds 42 50
(TMMan =&#-4%5%) » 2818 TMMan =%# 4% ;% %%r} Fit kernel & - T o k3B PCl A ¥
Z B endn N > kB4 PNX1005 s apertures s & mht » B = o BUGEE T T A
ARM £ PNX1005 @£ 3 42 o

¥ b o 4ok 4 linux BB ¢ £ & 5 memory apertures = -] » TMMan 3g#s 4758 ¢

Z % pci_find device (& pci_get_device in kernel 2.6 ™} )%k &35 kernel ® #1PCI
WHgH - Iz PCl X ¥ hpei_dev B > 2 67 1141 * pei_resource_start
(struct pci_dev¥, int bar)i pci_dev 4L » 35 T & 3 P~ch 4 % bar B BAR » 7% {5 P~ ¥ BAR
iz enfl K a0 £ @ * pel resource end(struct pci_dev¥, int bar)i€_pci_dev %
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e B0 5 bar B A A pk & o PCL 3 AP 4R*Lizgk » 2R 41* pei_resource_end-
pci_resource_start #- i & 3% B AR R 0 T B I apertures % o] 0 B REF O SR
AN e T K e g F R BE . ? L3~ DSP #4 MMIO aperture A2 '] § Bl * 4%
B oo

B linux FRBAT K R * AR50 & 5P 475N PF 0 virtual memory #% & ik g it s B
éif%”%—*ﬁ? A h R e RAE P LR SR R R R 0 e e E\:}F] £ - TR f‘ >3
physical memory 4 ¥ 4% CPU #7* > #7112 virtual memory £ physical memory Z. R 7%t
R B l’ﬁ*)’j%&.?ufv'%é* =& > @ virtual memory * F]% 4 = 7 user space ¥ kernel space °

pA i & 3% E joremap ¥ mmap ¥ 42 = page table #-physical memory p% &3 #E
et cuser space £ kernel space 2 o F 7 PB4 4T 0 ARM 2 i@ * dﬁ oy S
Fet e B F T U AR R e TR G4k TR R R o Tinux
€ p B Rem B R gk T N R MR gk (T S ARM 32 F 2 %% PNX1005 sy
T REFR TN AT HAF AT DSP A RAM F o &g TR E PR o

7 7 linux % & eze [RAE PR S84 18 - ARM =5 & #3241 PNX1005 =+ 5 ’*Ij-*ud» AT T oen
5 B~ RAM fnk AvR:g > d > PNX1005 £~ @ PCI %% - %ﬁd PCI X% ehpe & 3 B 5pde
AANT Y EFIRE Sy TAREHAMET N 0 B ﬁoamh%ﬁ% chph B8] = & PNX1005
SR AL g o 285 515 PNXL005 22 ARM 3% &% &+ &A 4 2 38 (8 CPU > 70t 20 i 8
PR R E Y rdl s g L o @ ¥ 4@ * shared memory BF 0 B E &

;2R critical section ek 3E o
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%= F 41 PNX1005 0 Linux Spds 4850 &2 7 5 S5t B

v

2T 5 1 PNXL005 £ E 0 A ARM S0 - BSREES KpHY 0 8 i
B AR A5 A ff*’?@ TMan ks 425% « F15 ARM 5908 & linux > “F12 THMan Spos 425 ¢
17 % = F R o Linux Sl 4250 .f#%? feengpdsfest o 3-1 & ¢ % 4 % linux
AAhopd AR BB S HE T4 G S 3k 2 TMMan Se#s f2.28 2 % 0 2 & 23 el
TR H BB (35N (3-1-3 TMMan 5% #4258 ch driver handlers) » @ iut 2 8 5 Hc k%
s 2 [ el A A o 3% ThMan SR AR hF 4R F SR 08 Y 32 Awp -
B linux BB T 0 LB SRR AR 0 R Rt RN R R S BERP RN T k22
AN B ER AR N 2 B A R AT R e ¢ 0 3-3 H o HR s 3-1 - 3-2 EriE > BEE
TMan 5564234 3 & 383+ 4 % ThMan Shde A25% p 0% 5 4 et - = (HAL) » & dogcde %
TMMan &8> #%.5% & > 4-%F TMMan Se#> #4238 p $R38 {7 4= 40 1L B TE T 3P o

Bois 3-4 & v SR E AR R A A MY % (loctl Jk sk ed) o R3S i
RFABEERTY EH NP SN FLRBASE R RSO E R A
wﬁ%wuﬁj%éﬂgﬂﬁﬁﬁﬁ“”%$“%Miﬂ’ g R C Ea IR S TS
i e
3-1 Linux Zpf A2 K3 TR B 23 14 6 k- %41

3-1-1 linux Sgd> 475475\ 1F (TR B

et 25t
________________________________ —_ R%wefed ___________
VFS
—————————————————————————————————— file_operations --——————-
[ 1
Fokth % FRth % R
“/dev/pnx1005”
A - EEde A7 50 .
R BRd AR50
TMMan 5% 4% 3¢
|
A =R
PNX1005 & #

(B 3.1) Bd>AN 27 " f2;8 8 2 B enhf (2B
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B linux B s 0 (R 3. DA P g 3 0 g% 4258 2 VFS(virtual file system)
2 Benfh o Ak sieted o @ VFSEREAME tamn s $ £ 2 BFeanf o 4
file_operations 14 = f a5% - file_operations HH#* = B = | #3355 - &
function pointer » 4 %|dp Il ¥4 % & (73 B (open) ~ M ¥ (close) ~ 3 & (read/write) »
#41(Gioct]) ~ P &f(mmap) ¥ — 5 7= f 3% » @ & B file_operations %+ € ith®
BB EPE T T A b file B A » T F LN AT hE o k3
¢ 7 &2 ¥ kehfile_operations %1 o

linux BB P - g REFFE- BHHR T’r“{b’“’rﬁ R A Hr R LR (BEX:
AA)m 3 rext2 extd~fat~ jffs2 F 4% kv ,?&ugéf % 4544 VFS eh file operations
=R g o R SRR AR (EXo A Ak 4258 )72 * ¥ b B 2k 3t file_operations &7 0
(53 2P I H T g FRA AAT KB A X P ST e R 2e [ S user space

¢ o

dov: Ay (BGPCL %3 - 2 a)mt kitd mdtihd d 5 91 < &) sk

A7 N JpEE v k3t file operations A S B izt o Aot S f Syl f]*ué 7 SRE AR
FSHER T E T Fpt s feigt 2 i S0V f 5 driver handler o & ¢ PNX1005 %
ARM %3 - @ PCL J8 » A P53 0 0 KOG Bt infh B a i R
TMMan =& 2 ;% p& 24 fF“ﬁ-‘u%’,—,’ % 4t file_operations s ifdp Il e f d 5% Gk o

B linux 8P KSR 4250 > AP T 2 linux P efeNiE IRTRE 0 v € HARsS

¥ 33 A < user space ~ kernel space £2 4 #(4c[] 3.2) » user space 4p mﬁ*u{)%q*
B m R s & > kernel space Pl4_kernel ¥ ¢ chF MM n 7 F 0 5%
# 2% | ¥_kernel space eh— %4 > EF R MR g2 > FRY AN Z R R
BE# A7 R P o fj‘ud» B P F A _user space 4 ® I| kernel space {5 £ %5k 4%

Ui o TR A B R ARV (R IR O R R A SRR AN P o

gk Fert e AP] User space

kernel
————————————————————————————————————————————————— Kernel API

kernel space

3

SR A7 5%

KE1en

2 SR 2

v \ 4 \ 4

1 1 %1 2 £33 AU

(B 3. 2)linux 48 ;% & (TR B
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FORFALET PN FTTREAERE AP AT Fiospace 2§ T &K - B G

kgrigs B2 P enfe N EIF 2 F > # ¢ user space & kernel space ## h /i m P AL

o

ok sueted APT > iput API%ﬁél}“WE— 4% L e C library & ¥_Linux command library ;

34

kernel space #2# linux kernel £ Zp# 423 2 & il Jr & B ¥ 4 5 kernel AP > %
Linux kernel R 4085 ¥ » & 556 42 38 F 175 5% 4030 38 2% (function prototype) ° % &
* AR i R Bk ke el {5 kernel e § i i kuef et 2n kernel APL A% 1B 303 -
- 0 ST SRE AR B 2 R 1T kernel APTAZ AT chdn Al 0 d gt G
PR EAR AR R DT oV R FUL R AR RE Bk Bk e 22 kernel AP
SN2 B - W o R ET P RSBl fesleed K ek e ph g
R Ed 0S #E 2 4F 2en Al & A A4k kernel APT 1% > 2 2 kernel
BLERE AT R o

=
s
s
T\i
-
__\_
AE" *rm}

3-1-2 file_operations % i
ﬂ%kaml%lﬁwpmmﬁm?@ﬂﬁﬁiﬁﬁﬁ%ﬁﬁﬁiﬁﬁi’%Uﬂﬁ

+ 3= kernel API ¢ function ¥ ##~ # % driver handler » @ i&4# driver handler ¢ ¢

kernel ¥ & file_operations i % § 2 (& 3.1 /linux/fs.h) » “zid & ZRd iz
¢ kernel p* » € Ir pF#-i2 1 file_operations %1+ v kernel -

(£ 3. Dlinux kernel 2.6.22.18 #*r% &1 file operations. T

struct file_operations {

struct module *owner;

loff t (kllseek) (struct file %, loff_t, int);

ssize_t (¥read) (struct file %, char _ user ¥, size_t, loff t ¥);

ssize_t (¥write) (struct file X, const char _ user ¥, size t, loff_t *);
?s%%e_g (*aio_read) (struct kiocb *, const struct iovec *, unsigned long,
off_t);

?s%%e_g (*aio_write) (struct kiocb *, const struct iovec %, unsigned long,
off_t);

int (*readdir) (struct file *, void %, filldir_t);

unsigned int (¥poll) (struct file *, struct poll_table_struct *);

int (*ioctl) (struct inode *, struct file %, unsigned int, unsigned long);
long (kunlocked ioctl) (struct file *, unsigned int, unsigned long);

long Ckcompat_ioctl) (struct file *, unsigned int, unsigned long);

int C¢mmap) (struct file ¥, struct vm_area_struct *);

int (kopen) (struct inode ¥, struct file %);

int (Xflush) (struct file *, fl owner_t id);

int (*release) (struct inode *, struct file ¥);

int (¥fsync) (struct file *, struct dentry %, int datasync);

int (*aio_fsync) (struct kiocb *, int datasync);

int (*fasync) (int, struct file %, int);

int (*lock) (struct file *, int, struct file_lock *);

ssize_t (¥sendfile) (struct file *, loff_t %, size_ t, read_actor_t, void *);
ssize t (ksendpage) (struct file *, struct page %, int, size_t, loff t X, int);

unsigned long (*get_unmapped._. area)(struct file X, un51gned long, un51gned
long, unsigned long, unsigned long);
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int (*check_flags)(int);

int (kdir_notify)(struct file *filp, unsigned long arg);

int (¥flock) (struct file *, int, struct file lock *);

ssize t (¥splice write)(struct pipe_inode_info *, struct file %, loff t *
size_t, unsigned int);

ssize t (¥splice read)(struct file %, loff t * struct pipe_inode info ¥,
size_t, unsigned int);

bs

file_operations g fie= — = i > $88 - B dcdpth > dpo B AR FH H 5
EB IR AL TR il o T SRE AN B F L IR E R T RRA R TA
B SRt £250 SR R pksEp S Sl (e A 3.2) 0 & ¢ i
<trimedia_function>5 Sk 423" B 4 Hf p & K3 end R M LA -

(£ 3.2)TMMan 5g#> 2 5% B 3 P& 3i# 3] file operations % ¥ ¢hdriver handler

struct file operations trimedia fops = {
.1lseek = trimedia_lseek,
.read = trimedia_read,
.write = trimedia_write,
.poll = NULL, // trimedia_select
.1loctl = trimedia_ioctl,
.mmap = trimedia_mmap, // trimedia_mmap
.open = trimedia_open,
\ .release = trimedia_release

@ file operations T & ep 3 2 4 ﬁ*uii % # Flchkernel AP » 4 6 e Bicdp 1547
tp Pl en® B SBcR § H T user space ® * ek et et (drd 3.3) o FlR AP SRbAR
7 % kernel B > )’I‘ug F ¥4 aekernel » iz B SRH A28 2 4 v B file_operations HHAp
Nﬁ&&%%ﬁ’%”iﬂmﬁﬂiﬁﬁﬁﬁﬂﬁ’ﬁﬁﬁﬁiﬁﬁ%’ﬂ?%ﬁ%ﬁg
7 file_operaionts B izat » ¥ 10 % KL & # * chZRpdo 4250 0 @ {5 kernel e g Ao
E &A1 3% file operations A ~ & J surd v i $chon e k2 % 2 0 dp B SR R5%
Sueed endriver handler °

(£ 3.3)TMMan 5&# 42;\ erdriver handler £7 & soef v 43 B B %

i et S%%5 42 ;% handler
ioctl trimedia_ioctl
— kernel — ' '
mmap trimedia_mmap
open trimedia_open
close trimedia_release

3-1-3 TMMan &% % 42 ;¢ s driver handlers
& file_operations %#42} & £ & 7% B driver handler & - T & ALY > A

n] ¥_open handler ¥ close handler * taf fx/M B % % 4 e0$ (T » open handler € % BB
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e BECREA KRR RS EREAR O T RBE R AXE S Tile B

%15 # B user process 7 k425N F i 5 @ close handler B § # f#7< open handler

b e R MRS M P AR o 7 open & close handler {8 > Sgée 238 B A 4 7 U
PR EE P 0 4 %3 read &2 write handler ~ mmap handler ~ ioctl handler ¥ % e
PR XM St ak iy T file_operations BH#(%& 3.1)¢ o @ & handler i

*Renfile B w R R P RY 4238 % ¥ open g srEed s s v B s KN LT TR

file i file descriptor » #15 file Hdp 1 & & * ehfile operations i -

Arlp NP AR Y H kiietedpEil ~ file descriptor  kernel 4 it # * @ FEenSgdc 42

;92 driver handlers kiz#$1% % o

dod k3¢ § K3 read ~ write handler - # *  #¥ ¢ read ~ write % stee E‘*)’]*u

v %6 read/write handler # % #hed B > v 5] 5 PNX1005 & 7 - B * ki %

WBOEE > AP F iTread 2 write e384 1 @ ioctl/ioctl handler & -

B 55 a SR B AR E A A G0 doctl( )eh M B KB B EGIRA GBS T A
EELZTRRAANT UEESH AR R RSRE AR A Y AR & R R 4p M3 F o
£ o)k o A PNX1005 5 target ~ ARM 3 host k8 ¢ » ARMzher * #2585 v 1041 % 7 o
e joctl [k ¥er® el B~{F DSP #3 memory address F it ~ 34 DSP i@ iF ~ i * £ % Zolidd
K e dZ DSP 27 ARM = erid 38 ~ A d2 DSP £2 ARM = cle ) 84 ~ X € DSP 7 53 B % -

Foobo - S FRT > mRicitaouser space £F Vot 4 H RIEE R GFPER o

e {_mmap e i Sees el UG H G ouser space RV 1Y PR B R RE AL o T ML

#io Bl user space s- G R AR e R MR > i H 1$F’~ user space =g
TaERRE O FE EEA R ERE I TR T e TR OB F A

TMMan Zgé- 425 K3+ ¢ - 24 e 2 Jf 1% file_operations %1 # 4p ¥ < mmap handler
Si3% o R AR TE 0 A e DSP e RAM ~ 7y B R 515 ARM 33 B Be e g
Bd o T4 2(4 3 3)#H T erdriver handlers £ x seefedenfd 2 > 12 2 TMMan 5%

#of258 P $5 B driver handlers g i£3 ;% o

Open handler £ close handler— R kx/M P % E #%
open ¥ close handler #7% éﬁ?}ﬂx’fi’ﬁ % p kernel % ¢ inode & file %4y
¥ inode BH AL * 1% insomd ;i Sgdo Azt {8 0 £ 1% mknod &R 4p £ 2F 2 K
EhppFd kernel 22 eyt A BEEME €7 - BH &P inode B 0 L& gk h
PRt A2 34X B Fmajor & minor number R S file BHER F RI4o(& 3. 4)#75)h
file gt~ » AP@wr RER LA J ST @i BHFCBHE DT R4
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EhipEhfile St o &B file B i & 537 file_operations iz i < Sifchizgt
file Bipimchf 3 TR RPN SRS AN T L a d @ % ddpth it fg ¥ RpFl= X7
shprocess 2 ~ % B fhAk open BF 0 d kernel fe ¥ ~ * K EE G SmE AR F - B
MR 4ok il #FRF R @Bk A7 3R T

(£ 3 DB RS 4

& Sheted
int open(const char *pathname, int flags);

i pathname 45 ¥ %4 % » 2414 °¢ kernel # B~¥
# file ##% inode $Hf

file 24~ B % &
Struct file_ operations -lB#pr& file_operations. *fﬁrﬂ
*Xf op &
Unsigned int f_flags use space ¥t ¥ open iz i & Fef el

lﬁ-@l.@)‘m%ﬂ 7‘2'\& z;i?l/fé’*
3t ERe LG CRCE
IN?J i# file. éf&

Void *private data A LR

driver handler: l
int (*open)(struct node *node, struct file *file);

TMMan 5% #- 42 3* 42 1 open handler % 7 p* > i ¢ & kernel ¥ £l2& - B T 24 - &4
%?%ﬁﬁﬁﬁ&&mw%%%%%ﬁﬁ%?ﬂ—%&@g%ﬁwmm%yuA%&W
-4 PNX1005 apertures & & 3 e f e Bip o4 ~ ks 0 & 1 47 & Hoiip
PNX1005 # iFeffttipe s> b to 4 file BHEP i f B T FAL R G g FF o

int trimedia_open(struct inode *inode, struct file *filep)
{
Int32 Status;
ClientObject*Client;

Client = (ClientObject*)kmalloc(sizeof(ClientObject), GFP_KERNEL) );

// initialize whatever is in filp->private data
Client—->Process = GetCurrentProcess();
Client->MapState = constTMMan_MEMORY_BLOCK_SDRAM;
Client->DSPNumber = 0;

filep—>private_data = (UInt32%)Client;

return 0;

trimedia_open_exitl :
return Status;

(] 3. 3) trmedia_open &3¢

38



BT A2 % close & siefedpF o 546 int close(int fd) » i& » kernel & ¢ ¢
release handler X § § #-open FFid * e BB F HF -

int tr1med1a_release(struct inode *inode, struct file *filep)

kfree(filep—>private data);
return 0;

(Bl 3.4) trmedia release i 3*

ioct]l handler—#F#1% % 0% # R 3k iF

ioctl handlerﬁ?fjﬁ%{— BIAIRE PTG RBEY A2 B KX
B AR L R 0 A dpd] PNXI005 chgpdofg s ? RAF ERe DO U
7 % f4r41E#E > ioct]l handler A2 * — B switch %1 - * i case § ¥+ FI- B & 4
%’E%@€%{%§ﬁﬁﬁﬁﬁ&—W%ﬂ?ﬁ@ﬁﬁ%%ii%%ﬁWMW@%’
¥ ARt joct]l kel pE o R Sl dp AR Flehe £ 5 0 k2 4rioctl]
handler 7 & /gL 2 £9%— B > §RAPL & 55 B &L HIF I d 17 o

¥ b > k3t ioctl handler FF(4r# 3.5) » & #2355 B & B L5425 T L » NP

Tk - RS KAk o SIS EE doct] i dLeE g ALY %T#mx:_h_ B4 ioctl
handler » ioctl handler i ¥ i& * iz Tl ﬁiﬁ PR AT ﬁ;*ﬁaﬁ357$ il

B o RF v BLERY 2N o R E TS linux RB AR ® £25% ¥4 user space & {THEF
¥ A23¢ 7 2 h R B AT F Shizak L user space =4k @ # & _kernel space thizak 3 B
AL AL % kernel space eFRE 4250 KRR BF o 2 SR L R-F R _user space 4F @/
F] kernel space °

(% 3.5)TMMan =%#: 4735\ 0 ioct]l handler
trimedia_ioctl(

struct inode *inode,

struct file *filep,

unsigned int cmd,

unsigned long arg)

[OREQUEST  KernelIoRequest;

PIOREQUEST UserloRequest;

UInt8% [OParameters;

UInt32 SystemLength;//* k&K 3E B ekl B H o)

UserloRequest = (PIOREQUEST)arg; //:%’*-g ¥ (= pt

copy_from_user( (P01nter)&KernelIoRequest (P01nter)UserIoRequest,
sizeof (IOREQUEST) );

[OParameters = (UInt8%)kmalloc ( SystemLength, GFP_KERNEL) ;

copy_from user( (Pointer)IOParameters,

(Pointer)Kernel IoRequest. InputBuffer, KernelloRequest. InputLength )

swit?h ( cmd )
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case constIOCTLtmmanDSPOpen :---
break;

case constIOCTLtmmanDSPGetNum :---
break;

case constIOCTLtmmanDSPInfo :---
break;

}

copy_to_user( (Pointer)KernelloRequest. OutputBuffer,
(Pointer)IOParameters, Kernel IoRequest. OutputLength );

A g * kernel #& # 0 copy_from_usr #-user space (hF L 7 4F ® 7] kernel
space 2 > 2 Z 1 * copy_to_usr #-gEd A2 AT R AT AN FAF H P R AR AT D
user space ° i&® B3 ;8T A kernel A enfe it Kefedens @ & * 55 B G 38 &2 memepy A
B 7 o 32 BV anp 3R " € %ﬁ“r} kernel & 3% access_ok(type, & * Jﬁ" T
Feslatn, RAF RGP )RR REBR T F 2 B OB e ARG 1 &L
Tmas
G) » ¥l & tkernel ? &uE (T » 4% a3 BRI EFEZIFNIRNRY FER ]

#REL SRR R P e0 ARe M S B kernel E U W Tk g
Hkernel 2 5> X3 FA s 7 0 iEF R4 E ands 7 o
7 f# ioctl handler RS o 24t TMMan Sede A2 3¢ k3 loct] &k $e4Z B e
Akt el e(4e) 3.5) 0 T HP joctl & stefed 27 joctl handler #dn i efed (£ 3.6) ©
BB AR R AR BARE AR IR 0 S0 PRy B AR R & 5 AR5 AL
- B APETEA TERR ) ERY AN EREAEN O Gk o LT HRAL
RS ATN LR AT E AT open(EE M L, flagiRdp &£ % b & (ex:
/dev/pnx1005)4% ¥4 it i B 4% %k s file descriptor » 3 7 file descriptor # ’%%94%
Rk file B4 Al file B7 ,T%? 1 P~18 file_operations . # iF 8k F AR 3¢
handler =4t (file descriptor £_0S 4 fie4F * ki £ 5pd> 4258 chdh s > flag R ¢ * —‘ﬁ
izl file efgr) o
Flpt g AR & SRE AR NI BPEF o e A7 € eE el joct] i Aiefed s plpE
A SR A E T g f2 N K B A file descriptor # i loctl B ¢ - B Sl 2 A
kernel iz ioctl & siefv? B & @ * | file descriptor & ¥l ehfile i p F k& 17 -
AR B &L B(emd) AT B R TR B ERE AR IR B RIS o T iE

ioctl(int fd, int cmd, «+-) & & stef e is > kernel §1% file Bk e file_

& ehig # F' Z @ p (3 M copy_to_user/copy_from user p %‘M{;L;ﬁ-* Appendix

operations structure’ = =" file_operations 4p ¥|7 ioctl handler- 2 {$ ioctl handler

145 omd 2 F ITERFARS F L SHER hdk (T o
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5 BB A

IR L8 frh & (ex:/dev/pnx1005)2 F 35 4p s crdriver
fd=open(#:% file path name, flag)

\ 4

Bt A2 Vet ed joct] Lk Sueed

@retBCend) 27 R A2 E & ahdriver # 1T
@~ open FE e file descriptor(fd)% ioctl(int fd, int cmd, --+)

\ 4

Driver ® #e7ioctl handler

kernel 343 % iz ® driver 7 file descriptor 3 3£ v H & file
i @& #* file_ operations structure-** ¢ file_operations
ip ¥l ioct]l handler

(® 3.5)ioct] & * jnAe

(% 3.6) ioctl 4 %rfei27 joct]l handler e ;8 et v

ioctl & sbefwd

\\\?{r

#x

EaRY

Z

% fhenfile descriptor

2 ETE A R R R B B

int command

i% P 7 e e command ¥ K R WA e e

v gl
(FE x5 B E%fﬁfihh)

Bt A2 BESREATN AT nF WA AT U KRR
Bt w @R .
Blhos AT LB 8 - B F R 0 B e
¥ B4 ioctl handler » % ioctl handler #2gf ¢ X i
* copy_from_user #-user space i*atip |7 N AF
% 5] kernel space 7% B > ioctl handler £ ¥4 4%
FRIL - B AT T U HEE B RPN BB RE
fI* copy_to_user ¥ Hp F L AF R » ¥ A2 AL
T o POREH G
typedef struct tagtmifDSPOpen
{ OUT TMStatus Status;

IN UInt32 DSPNumber;

OUT UInt32 DSPHandle;
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}tmi fDSPOpen;
IN:d J&* 425¢
OUT: spé- 425" § 7

B~ E%ﬁvii»\‘77ﬁ i
I—’!‘JFI‘}»

Kernel #-# %
4wl i@ ~ joctl handler

Fh N F AT inode FHEE file B

ioctl handler

§¥ic " i
inode % 1 77 A ¥ 4hmajor number/minor number % F 3t o

struct inode *inode

file %1 w7 3iP PFehfile_operations i ik
struct file *filep
it d ioctl & ktefed @ T % e command

unsigned int cmd,

G-I e

unsigned long arg

d ijoctl ,xxteted BT ke g LBcimh

& TMMan Sgd 4258 ¢ > Fi¥71 &

command W s F A 0 T o B R

g A o

Z

S 4 ? o € @& * |+ command %

(% 3.7) TMMan Z&#- 425" # ioctl handler # & e 4+ it

® gl PNX1005 &7 foct] 4% i » & 4% (v45d
> F % 1

H k£

command

7 A

constIOCTLtmmanNegotiateVersion

SRS F T
R

FE o 3w B 5RE A

constIOCTL tmmanDSPOpen * & kernel ¢ - * k34 PNX1005 4T 8 3 h &
shared memory # it % 3. =it NGyt 0 X
R hF R A it -

constI0CTLtmmanDSPClose #-const [0CTLtmmanDSPOpen & 42 $% 31 e L %

T ok R -

constIOCTL tmmanDSPGetNum

@ o b 0OS iR 3] PNX1005 f #c

constIOCTLtmmanDSPInfo

AL ) R4 A 3 B~ MMIO  RAM

d kernel ¥ - j&_constIOCTLtmmanDSPOpen i& i®
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apertures ez & a2 < ] > :E 5 PNX1005 e
% ID~ B ID

constI0CTLtmmanDSPLoad
constIOCTLtmmanDSPStart
constI0CTLtmmanDSPStop
constIOCTLtmmanDSPReset

o R ZPNX1005 ed iz - % 4 4w PNX1005 =
CPU 7€ _RAM w42 B 438 1E 42 3% ~ 3k 2 PNX1005 <~
TM32_Start %7 75 % 12 fxd+ PNX1005 # #- shared
MEMOry ¥ . =4t 3245 3| shared memory & = &
220 bytes ~ &1t PNX1005 & i* ~ £ ¥ PNX1005
A4

const[OCTLtmmanDSPGet Internal Info

#3% B shared memory sz {818 ~ -] £2 # ik fie

S W e S B

constIOCTLtmmanMessageCreate

SRR AIER LA

constI0CTLtmmanMessageDestroy

B LR H Y e R

constIOCTLtmmanMessageSend

e a
@iz

constIOCTLtmmanMessageReceive

oz i

constIOCTLtmmanEventCreate

RS F g

constIOCTLtmmanEventDestroy

Wk HFgd* areRUz F

constIOCTLtmmanEventSignal

Y - 2Bk > signal ¥ — =<0 semaphore

constIOCTLtmmanSyncOb jCreate

£l B P 7 & * T shsemaphore ¥ 47 45 5 0

constI0CTLtmmanSyncOb jWait

A A 2 #4 semaphore i {7 Block

constI0CTLtmmanSyncObjSignal

A& B x3 % semaphore # signal ##s i®

constIOCTLtmmanSyncOb jDelete

% *< semaphore % 7

mmap handler—#-3 fi= B &1 5

3z 8% h user space

B 2-3-2 &3V e 5 $& D46 mmap 0 R o mmap & St et B B ARl ed et A
£ f]*u'flllk)@’# TR Y F RSB TH - WBA R o R MR R
2RISR AR o dost - ko AP HT 5 R ARM Y R B
TR AR5 B 8 F iR M e 84 T) user space dzs At s B o BT E 2B ~ DSP
4 RAM & 24 DSP =4 RAM 3 1 74

FEE - BRI RN AR ok BE R Y mmap &k St B T &

¥ 1% mmap handler » i& % handler chi= 4t § 475 & file_operations B¢ » Flut & 7 &

kernel #vig F % 8 & * o8B 555 47 ;" crommap handler weriph 848 i® > % 42580 7 & T
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ioct]l handler — 4% > & * open =B & Serfed KB LT B £ > #-file descriptor & »
mmap & B & sLeked? oo

ApdEd (4 3.7)7 f#- 7 mmap & ¥ ¢! 22 mmap handler 2 ¥ eh¥t e % o & * K
e el mmap % SueE e pBFIE_user space i—p— Rari & % cnd R AR A 0 R o R ST
user space 7 B g * gL Z Grph btenie R L o) 0 L BT 7 i & PRt R
ak o TG B Ao RAE e09R A % F fommap handler P R EA

(% 3.T)mmap & ste¥ed:w @ yser space s Hiie Bl = ht

\\\?{Ir

e L4

caddr_t addr in T & Akt 53] user space fHsdsimab 0 - didp T 5 NULL
(caddr_t=void*) | & kernel p & & ;i 7 & pt 43|98 user space °

size_t len pt 5+ 3| user space (% B4 /] > 12 Byte 2 H = o
Int prot dp T H Lo
Int flags FATERAR MO MR R AL I AL L RN R A 7

£ %% copy-on-write erdd| k@ ¥ 2B REE o

Int fd d open iz i & seet e @ P e ¥ 4 file descriptor o » %ﬁd b
Fenfile B4+ fommap & # * vi— B4 % T o file_operations

%% “hmmap handler % fap: & chds (F o

off_t offset JEA P B % e B of fset B 4pph ot » — 45 0o

%@ Fere mmapO i B % seed e {5 kernel § i (704 T AJE

1. hizipi —féﬂ_}—? Fm BT S - B VMA 0 F1#t & kernel ¢ ,T-*‘u."l
vm_start ¥ vm_end Xk #* % :z£ size 5 len éVMA -

2. 4o%k KR SRHAR A #é,‘% 4 Sueh file_operations %1423 #%1% mmap
handler R« T » %ﬁﬁ‘#%m physical memory % H.p: &+ 3]i&5. VMA -

A 4
mmap handler:w @& ( i p % & = 5

¥ R
struct fileX *%'r_f % seeted @ o e file descriptor 35 3% 20 ¥ &

E'v’ﬂfile:%ﬁéo

struct mmap i Seefeigkeded is o kernel € #4530 VMA 2
vim_area_struct* B evm_start £2 vm_end 3% %_F] vm_area_struct 4 >

Fo sued e g e S flags ~ prot A WK XL

vm_area_struct #2vm_flags ~ vm_page_prot °
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% TMMan S&#- 423 ¢ > mmap P mmap handler § ¥ ¥.:% 8 kernel ¥ *t 4% &
remap_pfn_range( 3. 8)p: & ;% % = & BB 7 H o Rt 2 B iR Rkl 2 B enph i de (7
d3tm Al A L 38R G0 page & B B AP S ok BR PSS ]G R I
PAGE_SIZE 1 $c > B & JF $43% (=5t i€ {7 page «¥H% > 58 (704 PAGE_SIZE i #)c+ /] Kk pt
Bt Tl ",% A1 * mmap Lk Fiefed @ % mmap handler % F i 0 BT & A E AP 6
GF BB h o B AU T Zei A4z 4e o >> PAGE_SHIFT ; 2 5% f) 7 #8 (page
number ) °

e & %% PNX1005 memory apertures # ¥ — B > @ ® & fc@tl? | ooz B
P KB A file B o AP * 0 MapState ®dkc k iy & pr IR
apertures (3 o> _file Bi® T3 ¥ v 23R RAM aperture~MMIO aperture £ shared
memory == & state 5L > #-¥+73 F 0 5L > mmap handler * » € f1* switch #i state
R gk s] > KB A By g BPadeda b 2 L o) > ¥ 0% ~ mmap handler
vm_area_struct S4B~ i ok fech WA A2de 22 2 L =0k > 2R 18 £ * remap_pfn_range #7
Z=F MWic Bt user space 2 B enf £ > %A pR B ends (T o

mmap & Stefed & A R ARV G RO EARR Y 0 20 BN EESD P W R
A2 B ﬁpfj‘*ulﬂﬁé—‘*ffmﬁv Tom® Fo - BRYBREY &G Lps- :'ffﬁ?% T AT
Z faph bt ¢ R BROE A kphst o § SDRAM aperture p: 5t % 15 o f]-*'u#“ file %442 «h MapState
zz = MMIO aperture sistate R8> T W * 4250 € M @ * mmap & Sued el & fopk bt
i i it A& ¥ MMIO aperture fapt &> 12t g5 (4 3.9) -

d AP A BALPR SR £ 3 R4k cache v itk CPU A i/ RGE B Bl R AR
APy Mmoo F] A A remap_pfn_range 2 @ E & £ 41 * pgprot_noncached
(vi_page_prot)#-izF pt 5+ F EX 3% = nocached » 2 {4 1 # * remap_pfn_range #- DRAM
aperture P& & ¥| user space 2 o

(# 3.8)remap_pfn_range: = # R w i@ (

I L&

struct vma_area_struct Kernel 35 3| e VMA ® Bl & % 3¢ endy it o

*vma Fo 7 MR R B 5T WA 4 if chde A o

Unsigned long addr FEl)R 10 N SRR p) AP = St IR M A
vm_start -

Unsigned long pfn AP B e g B8 2o B AR =k 7 R page number °
ForEd ﬁ%{? et i=a e+ shift
PAGE_SHIFT i~ » @ 2"PAGE_SHIFT H 9 3% ¢
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PAGE_SIZE -

Unsigned long size APtz il < 0 > vm_end-vm_start °

pgprot_t prot #7 page & FeniRE L o

(% 3.9)TMMan 5% #> 425" “rmmap handler

int trimedia_mmap(struct file *filp, struct vm_area_struct *vma)

{
ClientObject* Client;

UInt32 PageOf fset = vma—>vm_pgoff << PAGE_SHIFT; // will probably be 0 in this case
UInt32 VirtualSize;

UInt32 PhysicalSize;

UInt32 HalHandle;

UInt32 BlockPhysicalAddress;
UInt32 BlockKernelAddress;
UInt32 BlockSize;

UInt32 PhysicalAddress;
UInt32 MapState;

UInt32 DSPNumber ;

HalObject* Hal;

TMManDeviceOb ject* TMManDevice;

VirtualSize = (UInt32)(vma—>vm_end - vma—->vm_start);

Client = (ClientObject¥)filp->private data;

MapState = Client->MapState;
DSPNumber = Client->DSPNumber;

TMManDevice = (TMManDeviceObject *)(TMManGlobal->DeviceList[Client->DSPNumber]);

HalHandle = ((TMManDeviceObject *)(TMManGlobal->DeviceList[Client->DSPNumber]))->HalHlandle;
Hal = (HalObject*)HalHandle;

// look at our state machine to determine what to map

switch ( Client->MapState ) {

case constTMMan_MEMORY_BLOCK_SDRAM :
HalHandle,
(Pointer*)&BlockPhysicalAddress, // this is TMs view of PhysicalAddress
(Pointer*)&BlockKernelAddress,
(UInt32%)&BlockSize);

MapState = constTMMan_MEMORY_BLOCK_MMIO;
break;

case constTMMan_MEMORY_BLOCK_MMIO :
halGetMMIOInfo(HalHandle, (Pointer*)&BlockPhysicalAddress,
(Pointer*)&BlockKernelAddress,
(UInt32%)&BlockSize);

MapState = constTMMan_MEMORY_BLOCK_SHARED;
break;

B8 MMIO apertures 4245 ht 22 % o]
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case constTMMan_MEMORY_BLOCK_SHARED :
/X
* TMManDevice->MemoryBlockAddress. LowPart is a Bus address, to do mmap,
* need to have cpu i.e pa / physical address, we can subtract with BusOffset
*/
BlockPhysicalAddress = TMManDevice->MemoryBlockAddress. LowPart -

TMManDevice->TMManShmAddr. BusOf fset;
BlockSize = TMManDevice—>MemoryBlockSize; | B~1¥ #% P &t <77 shared memory A2+ i a+
MapState = constTMMan_MEMORY_BLOCK_SDRAM; | ., . i

Client->DSPNumber++; i

break;

PhysicalAddress = BlockPhysicalAddress + PageOffset;
PhysicalSize = BlockSize - PageOffset;

vma->vm_page_prot = pgprot_noncached(vma—>vm_page_prot);

remap_pfn_range( vma, vma—>vm_start, PhysicalAddress >> PAGE_SHIFT, VirtualSize,
vma—>vi_page_prot)

trimedia_mmap_exit:

Client->MapState = MapState; // update MapState
Client->DSPNumber = DSPNumber;//update DSP Nubmer
return Status;

3-2 — B BRH AT g
P SE AR AR o (TR S 0 B 3 kernel :RF B SHRE ALY 0 L & o E
it B SR e AR 2P Tl kernel ¥ o 3 P R F SR AR HE R Bk A e 4 0 i TMMan
By ﬁi‘ffag F1* pci_find device &3¢ 2 Fr 4y 5=+ #7730 PNX1005 > # - PNX1005 PCI
Fed % M eRTIURs T FISRB ALY B B PR ¢ 0 B2 (5 ARSSer e Ses e pE i
(3-3 &) -
SRt AR - A AR N AP o B OFR 4iE (T AR B??"FK%’ &5 - BARVE B g
e * 425N e ~ BE S main S5V 0 BRd A2 gt ie ~ BER) S init_module() o F A A
kernel T i insomd 45 % & » i ¢ i& > init_module() ii\ » TEEp BREs 4750 I kernel o
e TMMan & #4258 g o b 8L B g AT RA fe (@ B2 F el a4~ ) %
2 75 B4 A8 7 30 (PNX1005 memory apertures s i=nt ~ IRQ $%L %) » 1 2 3K 2 ¢ A
WERDTREHEE E(F 3-38) -
Z linux B ¢ 0 2~ init _module O % - B &£ & e T’Fiﬁ'ﬂﬂ"ﬂi v
register_chrdev(unsigned int major, const char * name, struct file operations

Xfops) » * kixp F AA|BEF 42N L kernel o I PR Y A28 FHE Bz B S8 T

Major: & 1 5 2 50 ‘F"’S”ﬁ — % unique ma jor number ' i rFL’ TEJ_ B A2 PSR A2
7 rud kernel pode 4 et £ E Fedy Lo

Name: g8 #2.3% & #
Fops: ¥ L& 343 file_operations &




d 0 E BAMING H R AT KT 0 Y g 8 BB A 0 1 E B SR

F
47 50 %’Kd» & F - B - £ - Pmajor number’ ® major number ¥ 12 £_0S p & A fee s

# T LA p e gl B TEp | e register chrdev FF 0 SR#c AR5 A~ chle B §
#-major number ™ % 3% PR# 425 ¥4k <h file operations SgHEiI I kernel » #7121 i

%% % Ip ihgpd 425" &2 file_operations Sif » i & i Eﬁfjf*ub Ll il + e

i

'1
,, wl

Fede

1

R iEdF T oo@m P4 A Faomajor number KN A& A SR E 42N /K E o @ insmod

t¢ » t/proc/devices i&BAHh %A > » € 7| I i@ * register_chrdev :if B> (%5542

ik

;U4 fe 3l hmajor number ¥ SR A2 LA o
R RN E R IR RS R IR 0 50 P A DY 2N F & e a2

S AP TR TERH BRT AN B SR AN M Gk o N LA
insmod 3 R FRF AL LS B R P mknod4p £ K2 K P AR B BAESEFRY
7 mknod 2 * % ¥ AP 7% chmajor number B ¥ 1% /proc/devices 7| d shE B iE
W B AR § 55 /deviz B P &™ o F15 A7 nknod PR R E TEE R L ) M E 2
T RL FREe AR I S ma jor number 2t S AR € fr i SR B AR5 U O g R
BH R AR RR R R RARPALS 0 R LT ORI B2 HITER AL R
v IR EE M file descriptor 6 0 A v £ 4rioct] ~ read ~ write ¥ i Fued e

Bt AN T RS ARSI B oo d v R IR A R T o

(\x

3-3 TMMan 5 #- 42 ;¢

Application
(tmload.c,RM.c,=")

l ® tmman<function>

tmman32
L user mode library 5/ = il =]
® open
® close S Sond v
® joctl
[ )
__________________________________ - _mmap________________________.

Dirver handlers(trimedia_<func>)

Hardware Abstraction Layer HAL
Implemented by tmhal.c

o ?%wa%ﬁm
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Hardware

(B 3. 6)TMMan Z&é- 42 5% 3K 3+ 7 #
TMMan &% 42.3¢ § = 384 > — #84 5 kernel mode Z## 4#2.5% > 1 & d driver handlers
% f FoSRE AR 0iE (Fo £ d init_module() &3¢ kAw 4 it Spds AR S dIA REPFAT G TR
Pl £ AT linux SR A2 ZFfp e > R B X A MY B0 6 P 25 H
W hpe® AT R 3P 5 7 kernel mode S 42552 {5 » ¥ — 384 B 5 user mode
library » 24 px &R fchig * F i § 8 %5 B3R &2/ FIEHIHR )5 ioct]
handler » 2= g™ #2557 i % chrt fy > % F 7 & Avifheofe ® % #5358 R (user

mode library)#Zwm & t-e X fit ket £ )I‘u’v" v PNX100D i 4 8 (% 3-4 &) -

Driver handlers

kernel mode Sgp#* A2 A& & enE kR E B ALY V¥ UK ETIRIZF (T2 & ampd g
7' handlers » & #-v i ehizyt - — 3 3| file_operations %7 > TMMan Sgé- 425t 4
& 3} %7 trimedia_open ~ trimedia_release ~ trimedia_mmap ~ trimedia_ioctl &5 B

Bg# #25;% handlers °

Hardware Arbstraction Layer
HAL B opdedgst @ » % kg fTipdl RE & TR BB RETF Fch- g > g4
F 5 s A 1 TMMan S&# 4758 k3o i*us &3 B~ 74 * chhalGetSDRAMInfo ~
halGetMMIOInfo &3¢ 12 2 i@ * £ ¥ 733 £pF ¢ * |5 halStartDSP ~ halCloseDSP ~
halReset ~ halGeneratelnterrupt &3¢ > B A2 T MBE v FEAMAPY T > RE
#géﬁ@ﬁﬁw%%&?@éﬁﬁﬂ$@%ﬁ;’ﬁﬁﬁ@ﬁﬁﬁﬁﬁéﬁaiﬁﬁ
i o
@%%f%ﬁm%k’%%ﬂ»wﬁwﬁim#Wfiﬁ ez 50 R0 RAF Y
# 0 SRd A7 7 23k 2+ Hardware Abstraction Layer #7% S8 /i o 0 47 ek g o
W R R BT ERRK T A A3 Fen0SHB? o 217 [SR aip # 0% o izt HAL
e IEN S LA S ) & - At = P! ”T}” FEFILZEETA A ZTEH
BRI AN A FE RS e 0 F10 A e OSTRE 0 B A HAL P 3R RASn N e e E 5 0
MERFARNT LR Y R HAL SN 3 g R o
% TMMan 5&#- 42.5% ¢ - HAL & & & mﬁ*mié F 975 7 B PNX1005 AT 48 %7 75 B a3k 2~ 32
PR D AR %712 85+ & 3 7 HAL ISR % kernel » 4/ 5 7 3%k = PNX1005 48775 & »
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HAL ¥ £ :B % 25 2~ PNX1005 5 MMIO aperture § ¥z fifd =u » 2R{s @
ioremap_noncache & 3% (2-2-1) > #MMIO aperture p& & | j %% 32 |8 %8 -1 kernel space ¥ >
T g3 P&t e kernel address 0 212 i6 HAL & kernel # %ﬁd kernel address ¥t
PNX1005 #7 75 i (73K %o % K <A 473 B uF (v ¢ Ffcd DSP(halStartDSP) -

B DSP(halCloseDSP) ~ £ % DSP(halReset) ~ %+ DSP # # ¥ %r(halGeneratelnterrupt) °
zxp HAL ISR =#s i p) §_#A 3% 3+ % HAL ISR(halHardwarelnterruptHandler){é » * kernel
# B ihrequest_irq(2-6 &) kixp o

request_irq((int)Hal->InterruptVector, halHardwarelnterruptHandler,

SA_INTERRUPT | SA_SHIRQ,” pnx1005” , (void *)Hal);

fkzd PNX1005 =0 » v i ¢ #- shared memory & % ¥.efdz4s =4t B | shared memory #
B 7220 bytes 3 DSP ¥ rijgd igs it 7 3 AR RdIF nR BT -

Fobo ZOGRHAL B a4l X #rF T3 0 w4 » TMMan Spé-A25 % - # = 7
& #F 4 43 e PNX1005 » yug 3t HAL %75 i& B PNX1005 #memory aperture § 48 s
%88 =nt /kernel space & RH =h & 2 B & - ~ PNX1005 9 [RQ %% ~ ARM =% @ %7%r
=% PCl pe ¥ 7 F (pci_dev BH)F# » 4ot - % » & ioctl handler # if ¥ 1% HAL &
;' (halGetSDRAMInfo ~ halGetMMIOInfo) » 3% B~i¢ * PNX1005 #f %8 7 ik P =1 3 <l #8457 32
TR T

TMMan 5% #- #2.5% * HAL $2 driver handler M

P - B3V f20 TMMan S #4238 ¢ HAL et a0 > @ sg il 74 a0 B € AR SR ds AR50 P b
driver handler % # * o & kSpd 2\ cht A ,T*uz‘?\?* Kir4l e IR AP IR A
TR HAL P ErEAIESAMPE T BRAAMTRE T D HAL ki driver
handler je = £41% HAL & #-chFiu k32 il v @k » K - Bgt > & L- B
K H| TR GBS ] # G R T 0 @ B LR A e A A AR T enp] AUHAL -

e R AL e 'L 5] TMMan 586 42.5¢ € 12 command
constI0CTLtmmanMessageSend 77 ioctl handler % w2 v ¢ #-3t 4 % » shared memory
oo RS Y — =g e W, e 8 ~ shared memory 0@ (¥ F) 5 B4 F & 2% 2 PNX1005
875 B > 9112 joctl handler fr%ﬂ * memcpy (FiefhAdiF El > @ (5 F1 5 & % PNX1005 %
LA TR B*i‘ug * 3 HAL » £ B~ 3% 5> HAL <9 PNX1005 MMIO aperture k& #3848 42
hemht o RS A e 4535 3 PNX1005 < [PENDING i B #7755 % > HHEFR 20U =
& ¢ BT ) e

5 7 3% TMMan 5g#- 4258 ¥ 12 i@ * HAL & 48 PNX1005 sndp 4% i » & TMMan S&# 42.5¢
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A {747 4 1 B0 T RE S % JE 4 4] PNX1005 #7 % F3u i85+ HAL B 4@ (% 3.10) -2 5 > ARM
M AR F AR PEA M~ &2 DSP s ik R L gcds PNX1005 > #% ¢ 538 ioctl i@
ik seeredig ~ kernel mode Sg#:423:% ¥ fhtrimedia_ioctl # - B & $8 ¢ 1% 3] HAL &
PR BHABT ARG R RELAE 0T 4 B AR R F mmap kS is o B
kernel ¥ #4 {7 trimedia_mmap %>~ € i * 3| HAL 3 3¢ % 2§ 2~ PNX1005 memory apertures
R B A ARAS R L o 0 ZRES A B (TR B ePde (T o

(# 3. 10)HAL 5 7 £ PNX1005 /¥ # 3 T 42

%ypedef struct tagHalObject

GenericObject Object;

Bool [sBridge;

UInt32 TMDeviceVendorlID;

UInt32 TMSubsystemID;

UInt32 TMClassRevisionID;

UInt32 BridgeDeviceVendorlID;

UInt32 BridgeSubsystemlD;

UInt32 BridgeClassRevisionlD;

UInt32 SelflInterrupt; // from Target —> Host WA AR R
UInt32 PeerInterrupt; // Host —> Target g i * 3

ISR &3¢ {2y &2
HalInterruptHandler Handler; o

Pointer Context; ISR #7 2 %-#ciht
HalControl* Control;//a =4 CPU i& 7 .10 p& & i *

/* true - target processor is running in different indianess */
/¥ false - target processor is running in different indianess */

Bool Swapping;

UInt32 PeerMajorVersion;

UInt32 PeerMinorVersion;

/% BEGIN Platform Specific */

UInt32 BusNumber;

UInt8 SlotNumber;

PHYSICAL_ADDRESS ~ MMIOAddrPhysicalBridge; £ 41 MMIO aperture £
PHYSICAL_ADDRESS MMIOAddrPhysical ; T B Z s MO B
UInt32 MMIOLength; TR - S
UlInt8* MMIOAddrKernel ; AL ER RS E
PHYSICAL_ADDRESS SDRAMAddrPhysicalBridge; iz * SDRAM aperture
PHYSICAL_ADDRESS SDRAMAddrPhysical; S S e A
UInt32 SDRAMLength: TR R Ak mak
UInt8* SDRAMAddrKernel ; B L)

PHYSICAL_ADDRESS XI0AddrPhysical;
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UInt32 XIOLength;

UInt8% XI0AddrKernel;

UInt32 InterruptVector; //* %= & %iL

UInt32 TriMediaAccessAddress;

Bool FirstTimeReset;

UInt32 DSPNumber ;

UInt32 SDRAMMapCount ;

UInt32 Offset;

UInt32 TM32ApertlLo; 27 e R
UInt32 TM32Apert1Hi - FOCDEP e Al DSP
UInt32 TM32DramOf fset; =3 RAM e R B = ht B 4 iE
UInt32 TM32DramLen; (Fr 112 2% 7 3V
UInt32 TM32DramCLimitOf fset; IF ,,)fk {'P§X1005
UInt32 TM32StartOffset; & * s Rl i

UInt32 TM32StartAddress;

// g3 A e PClL £ 8 ehfe B 7 B chheader + & B 8775 Berd- 4ok 20 £ ¥ DSP p*

i

//

}

UInt32 PCIRegisters[constTMMANPCIRegisters];
Pointer TMManDevice;//4p e (% 3.12) g4

//%5F =% 4% pci_get_device W RIFIF%B ¢ e PCI %K E (S > ii*ug w @ epei_dev
BHea
struct pci_dev* PciDevice;

HalObject;

Init_module—TMMan S&#5 £2.5¢ &~ 4 1

AL sRR AR B - BAZ; e~ B—init_module() > § # * ¥ console Fi & v ¢
insmod4p 4 & RiLP Spde A2 o i B4 p & BERAF T o & iT—-register_chrdev
o R 4250 12 file_operations & pds idt % o

int

{

t—

init_module( void)

//3P & 57 pnx1005” #h5eds 425% % kernel PF > %15 DEVICENUMBER=0 > #7 12 kernel
€ B # 4 fie maior number ° T #-2 &3 % & B trimedia driver handler i it
trimedia_fops iz file_operations F ' & H8 i& B Spds 423" @ 4247 //

result = register_chrdev(DEVICENUMBER, MODULENAME, &trimedia_fops);

/R B Y G PCl R iR > & 2-T-T(& 3.6)edn 3% » B3] PCl £ %
v e PCl fie b 2 B F gl B0k o R0t HAL endg @ %/
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#im PNX1005 - & PCI %% - 2B 7 & 3% ARM &2 PNX1005 ¥ 12 fagn & e 3 > 97
" init_module()' 7 Fisid shge feeh o B g 3 MpIIRR Y G e PCL AR > Ris e
PCI R e * kipdv i FE (% 3.10)> ¥ L ARM =3~ € 2p @ coRAMAZ & fie X
oK EZ R K2R LA RHEY o T o €45 TMMan Sede A2t @ * ki

=

AT AR AT R K O A (S P WRIPCI KR h> 54 2304 3%
R hd] e > Bt TR R TR SR T Rl B hk ReRE F HAse a0 e
LR Rt s ERG R T

S %ﬁﬁﬁéfi FiT@r T FARM R Denk

& init_module w5%# 423% ih4= 4PF > kKernel 4L h5 #4258 ¢ B & — # global
structure(# 3. 11) %15 P~Zpds 423 B 4 f % L3k T4 ~ % & ARM £ PNX1005 fe3n & 2 4%
PETZ E T E R BB <] e (B R 3 T 5 pahchannel Bk & B

channel # 7% % cmailbox i# % ~NameSpace % . i #~Vintr % #. B #ic~Event % 3L % & ~
Sk$54%5% comajor number > @ i& 1 global structure 426 :E3 - B H ¢ ok R

element p % (% 3.12)R1* % 2z & init_module ()P* > kernel §1* PCI % iﬁ’-ﬁf hd
PNX1005 # - linux % £]% — & PNX1005 PCI fie 2 * (pei_dev B4) shf #Lias imat
SR AR e B o ehE B 2ot Ao R ok ¥ Kernel space g BRI R a3 RE
##1 PNX1005 #7 7 A1 48 {3 cn HAL g ik & o

(% 3.11) GlobalObject &1 e = B
typedef struct tagGlobalObject * kGg = @ PNX1005
{ TMManDeviceObject % H

UInt32 MaximumDevices;

UInt32 DeviceCount : 4
Pointer DeviceList[constTMMANMaximumDeviceCount ] ;
UInt32 CurrentDevice;

UInt32 MaximumClients;

/¥driver &% 'ﬁ F A IF - % A ARM #2 PNX1005 F3n 4 R % P #7 Z e constant A
WTRBEES B RHA X/
} GlobalObject;

(% 3.12)TMManDeviceObject %
typedef struct tagTMManDeviceObject

UInt32 DSPNumber; //:& % TMManDeviceObject Z_%vk— i PNX1005 i *
TMManSharedStruct* SharedData; //shared memroy 7 kernel space & #t:c |8 %842

4 R
UInt32 SharedDataSize; )
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UInt32 Halllandle; > A (DB E A MT A
2 kernel it

UInt32 ChannelManagerHandle;

UInt32 VIntrManagerHandle; . 5
UInt32 EventManagerHandle; * % # 32 shared memory 7
UInt32 MessageManagerlandle; ———> w 5w = 2 4 -

UInt32 MemoryManagerHandle; j‘? o # ehkernel i #%

UInt32 NameSpaceManagerHandle; )X 1 a1

Pointer HalSharedData;
Pointer MemorySharedData;
Pointer NameSpaceSharedData; ——— »  kernel & & i ifgdzdsix
UInt32 ChannelSharedData; nt

UInt32 VIntrSharedData;

UInt32 EventSharedData;

PHYSICAL_ADDRESS HalSharedAddress;

PHYSICAL_ADDRESS EventSharedAddress;

PHYSICAL_ADDRESS ChannelSharedAddress; % ¢ % 48 shared
PHYSICAL_ADDRESS  VIntrSharedAddress; % ¢ {8 share
PHYSICAL_ADDRESS DebugSharedAddress; memory * #7415 H
PHYSICAL_ADDRESS MemorySharedAddress; R e A
PHYSICAL_ADDRESS MemoryBlockAddress; TR AR R IRAR AL
PHYSICAL_ADDRESS NameSpaceSharedAddress;

PHYSICAL_ADDRESS TMManSharedAddress; //shared memory =7 %8 ie R84z 4o i+ bt

shared memory ® % % H.ih

}TMManDeviceObject;

d 3tiz B global structure “ & BopdfZ 42w £ - B 23 ¥ & 5470 i
AR CEJUET AR e ah ket el 50 kernel 0 file_operations g iEAREE 3

SR B A7 5\ handler-?ﬂ?’flﬁ.#%?%? global structure #&p % o

R AL E € G B B

% 7 3 »~ global structure #2:% PNX1005 s 7 % -5 & 2 F & &0 & init_module()
A2 o F A EHEF  aPNX1005 s 45 e 17 S Pl ek A O PCL e} 2 BFAgeh
AT RFTN H S4B PNXI00D s s RMapel 2 g2 Ridd £ 35 RH
hizn FTAEHE TR A R EOTFAFTHERB (X IR L 5a 52
FREFIEA .

% init_module #2 Z 4] * pci_find_device( # kernel 2.6.22.0 rF ek SLp| *
pdgﬂjwk@%%@mdﬁ%%&ﬁaﬁﬁ&@ﬁ’&%ﬁﬁﬁﬁ%%ﬁiiﬁiﬁ
PCI list(# 3.13)2 #4 kernel #2PCI % #% /¥ (cat /proc/bus/pci/devices) » @ #7
FeokEgHE > HF %ﬁ{kernel ko pF > d kernel 42§ § # PCI 4= 41t e PCIL X & B
#2541 % pei_dev(2-7-6 en( % 2.6))iE = 42ehPCI 364 < iz B kernel & B g 45 Si5¢ >
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WA G R GE Y - B opei_dev ¥ list 42 civendor ID KR IDFE o Aek
FEE o Blw @ pei_dev BHEESHREARN (V1) o 2 B ARE AR T T S B H I D
pci_dev HHE? » 3 B~4p4] PNX1005 7% cnPCI e B 2 B =T A TR T » 4o RAM
aperture ~ MMIO aperture A24x it ~ ¢ 7% £ %355 > #-pci_dev S E LA W TR
Tt pl(& 3100 HAL B4 » 2 (B A28 1% HAL o 5N 4450 8 e an | & o oA
MR g " IR S ARG TN F

(% 3.13)DVR T =~ i * 3|« PCI list

TriMediaPCIID  TriMediaPCIIDList[] = {
{ constTMMANDECBridgeVendorID, constTMMANDECBridgeDevicelD, TRUE, TRUE },
{ constTMMANIntelBridgeVendorID, constTMMANIntelBridgeDevicelD, TRUE, TRUE},
{ constTMMANTM1005VendorID, constTMMANTM1005DevicelID1, TRUE, FALSE }
} constTMMANTM1005VendorID, constTMMANTM1005DevicelD2, TRUE, FALSE %
{ }

constTMMANTM1005VendorID, constTMMANTM1005DevicelD3, TRUE, FALSE :
constTMMANTM1005VendorID, constTMMANTM1005DevicelD4, TRUE, FALSE

}s 1131 540b

Kernel ® ek #FH: (520 * coPNX1005 shPCl e 2 B F30)

0100 1131540b 9 c0000008 d8000000 d0000000 O 0

(¥ 1)#PCI list - - & » pci_get device ** ¥t
PciDevice = pci_get_device
(TriMediaPCIIDList[Typeldx]. Vendor, TriMediaPCIIDList[Typeldx]. Device, PciDevice )

B3 PCl 2 LA PClREZFOFTAL A AR EHY 2 5HY T4
ARM 2 PNX1005 173 & 2 3¢ pF#7 3 en B 2 A W TR B, £ 5 3% PNX1005 fie % R jgehs 3
R F > T RRS e FEE RN AL L EREOTR ) RE L SR RHS
FALTE AL Cul FRGE T B3 PNXI005 s s Y » 2 BB 258 F B " £ 3 el
Fﬁﬁ%’ﬁ@ﬁﬁﬁﬂﬁwaaméﬁhﬁﬂiiﬁﬁ@ﬂé%&ﬁﬁﬂﬁu@%o

BRE AR € A4S PEE N O 3

% 3B init_module() s> @ G#2 & @& * Pl T R(E £ 3 mRU) ML
HB4F o DREHEARRT RN SBE AL BRBTHELEY > RSB EN LG B
ARG - EF he ok & $FPNKI005 & 7R E 0 b AT I doct] st e
» kernel 7 ioctl handler - ioctl handler i{ § F|iz A ¥ T 547 B~ DSP =4 & &
apertures =at $A TR Al f? A2X L 17 SLAMTR - @ % map 2 H © 7 F &
£ ehioct] el > 2 A el it > joct] handler # ¥ 4R B TR B4 HAL
ﬁé"f#v‘ P~ 1 MMIO apertures crikernel address > ¥4 B 278 T BR T ok L L7

ARM 22 DSP # e id » » ¥ 02 % joctl & %urfed » #:iF joctl handler % kernel # - i@

55



oA e ERE TN (& 3.12) 7 e E ® . ManagerObject =4t > %‘”ﬁ“é ManagerObject #2 &% 5 e
FTHrEFEFf Y FELFEGFa e d) -

3-4 user mode library

7 7 TMMan &% 4% 5% %ﬁmfﬁﬁww’@ﬂii**ﬁﬁﬁfﬁrﬁ A A ek
veet el %o i+ TMMan Sgde A25% > @ £ * & Sief el @ * 3| kernel ¢ engpdo 4250 > 7 f F
SHAT R R 020 3 B a0 s (7 > 4o AAE EPEE 4 BIE 0 A PE YT LR 4 R
RICEIE L AR R A S R S I B ¥R e
LAM@ TP ARy R ESREPRNZFRT T Ha e v AR FhER
KEFZ &P iy o @ BEH N T R R & 5 B TMMan 2 ds 42.5% sk A3 3% (T k= = o
user mode library & ezt iy t SN E > 2 & 3 TA BB A Y P(E 3. 14) -

(% 3.14)% * ehuser mode library

tmman<function> BRde A7 N N IR T

#-DSP =47 44 5 4% 7 4 7] DSP £ RAM p 5

Bool tmmanMapDeviceMemory f1* ioctl handler - /¥ _kernel *
(PTMMAN_DEVICE_INFO DeviceMap) globalstructure
A et 7 3% ) PNX1005 9 RAM apertures ~ MMIO

Xd 5 B loct]l ksiefed im0 s & B | apertures ~ shared memory 7§ #8sB 48 K & =

it e case drT hZ apertures e = o] 0 FR{S BB D ek ] @S
constI0CTLtmmanDSPOpen, mmap ,« e e s 3 PNX1005 s memory apertures
constIOCTLtmmanDSPInfo, _physical memory p% #4 3] user space ° I ¥ i#

constI0CTLtmmanDSPGetInternal Info | P %+ user space i # s R 4s4s ht - #EF

, Bofs £ 1% mmap % sLed e 7| global structure #2:7 DeviceMap &H¢ -
Bool tmmanUnmapDeviceMemory F1%* unmmap iE B & serfed > %

(PTMMAN_DEVICE_INFO DeviceMap) tmmanMapDeviceMemory F¥ %% 5 | DeviceMap %
H¥ g BRI R B R L K]
e R 7 B 5 D) e (R AR 2 A cph 54 B
DR by B

Bool tmmanInitialize(void) * K A7 4s 1t user mode library &3 (7R B ¥
2_1838* yser library FF#7r 3 (O fé‘..‘%ﬁp\ p
(Appendex E)®4=453k %> v ¢ 4 B £z PNX1005

KB T #w Benfile descriptor #3534 &
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¢ 5 B v user library ¥ # * ioctl

indriver ¥ user library s A £ 240 % » &
t ¢ * tmmanMapDeviceMemory &3¢ 1% 22 ff %4 p:
Sfefde (7 0 R * #2382 18 F 1 Auser space

¢ * PNX1005 zz 4822 MMIO aperture 7 & -

TMStatus tmmanDSPGetInfo
(UInt32 DSPHandle,
tmmanDSPInfo *DSPInfo)

F1* command % constIOCTLtmmanDSPInfo =~
ioctl & sief e 3] kernel » #€_global structure
A3 v 7)) éf#;é 41 PNX1005 =7 RAM apertures »
MMIO apertures e7§ #8:c /it & -4t 2
apertures 1= -] o ¥ ¢t B w & tmmanlnitialize
pF 1'% tmmanMapDeviceMemory {é 1% 3| &1 RAM
apertures ~MMIO apertures # p 4 ] user space

i$ e T B A ko

TMStatus tmmanDSPOpen
(UInt32 DSPNumber,
UInt32 *DSPHandlePointer)

1% command % constIOCTLtmmanDSPOpen &
ioct]l & %eefedit » kernel » j¥_global
structure 32 &% 5 e 5] » 123 DSPNumber B~ 1%
3% PNX1005 $t e 5 p % » & 4P - ::i]*ui%—;’/;
LRI RS SRS TS SIEIE S X A

@3z 7 s kernel address % user space °

TMStatus tmmanDSPClose
(UInt32 DSPNumber,
UInt32 *DSPHandlePointer)

1% command % constIOCTLtmmanDSPClose &7
ioctl & ¥ee¥ e 3] kernel 42 - #- DSPNumber #p

i R A it % Nt Sl

TMStatus tmmanDSPLoad
(UInt32 DSPHandle,
UInt32 LoadAddress,
UInt8% ImagePath)

MR joctl ik KueEed > L PNX1005 £
o P B 4038 (T ez pl (3 HAL %2_%?13‘—;-1‘#“ o 2_1{$
i tmmanDSPStart f 4 ¢ S HAL 47 £+ 2@
i ht3% % 7] PNX1005 2 TM32_Start_ADR iz i #F

T % o 3% PNX1005 i v A ks pr & JE ORI 1

b B 4038 i o

TMStatus tmmanDSPStart
(UInt32 DSPHandle)

1% command % constIOCTLtmmanDSPStart
ioctl & %tefed 3] kernel #2 » 4 3% T fcdH
PNX1005 % & 3k = cn%7 33 % > 12 fxd PNX1005 &
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B4t DSP =57 3 75 enfe s ) o

TMStatus tmmanDSPStop
(UInt32 DSPHandle)

f1* command % constIOCTLtmmanDSPStop ¢
ioctl & siefe! 3| kernel 4 % %_PNX1005

3 B o &k PNX1005 08 iF o

Wi L N R

TMStatus tmmanMessageCreate( fI* command &

Ulnt3z DSPHandlé, UFnt8* Name, constIOCTLtmmanMessageCreate = ioctl % &

e St | e 18 e e 1

UInt32 *MessageHandlePointer) 4, 73k % SynchronizationHandle (semaphore
T 2 i signal function fzit) - * R iF®
Bjrad 7> & e L2 signal o
¥MessagelandlePointer ¢ 45+ kernel ¢ » * %
fa it Message ¢ i g iak o

tmmanMessageReceive %ﬁﬁ kernel * 4 it Message ¢ if shg ff izak p

(U¥nt32 Mess?geHandle, #& 5 ehqueue buffer =at - /& _queue buffer ¥

void *DataPointer) 4 @ packet M F %I 425" chDataPointer 4p
T -
*MessageHandle%ﬁél,tmmanMessageCreateE?%Q
] e MessageHandlePointer

tmmanllessageSend #-DataPointer 4; % # packet % B €7 % 3

(UInt32 MessageHandle, = {548 ¢ channel F . ¢ o %ﬁ“t‘* WiE AT - Hin

void *DataPointer) CPU -

tmmanMessageDestroy 2z queue buffer ¥ % tmmanMessageCreate P&

(UInt32 MessageHandle) L

B B AR g Y

tmmanEventCreate(

UInt32 DSPHandle, UInt8* Name,
UInt32 SynchronizationHandle,
UInt32 SynchronizationFlags,
UInt32 *EventHandlePointer)

E E* Kk 0 0S k4 i (]4e semaphore
FH) o BY kS A linux ¢ g d
tmmanSyncOb jCreate £ £]i£ 4+ T 4= 4~ i » @ pSos

Rl i¢ * Appsem_createtAppsem_p °

*EventHandlePointer ¢ 45w b 4 4 i =4t

tmmanEventSignal

4 signal ¥ - CPUehH B R H 412 > H- =3
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(UInt32 EventHandle) CPU ¥ 12 unblock #64 & 7 T 6 chfe X -

tmmanEventDestroy f#xH#r5  tmmanEventCreate P44 2} 5

(UInt32 EventHandle) e AL T R o

ik PR b 0S S8 (7 I ) 4 24 F P st

tmmanSyncOb jCreate d linux &8 ¢ gz * ke # 0S4~ i
(UInt32 *handle) (*handle = semaphore g1 i 4b)
tmmanSyncOb jWait & linux B ¢ # * down_interruptible & 3%
(UInt32 handle) % block 25 it 7

tmmanSyncObjSignal f linux BH ¢ # * up I 7% % unblock
( UInt32 handle)

tmmanSyncOb jDelete % tmmanSyncOb jCreate FF#7 4| el # 47 i+
( UInt32 handle)

4 e B

& X # * user mode library # - L 4% * tmmanlnitialize & 3% % 474> 1" user
library 42238 S - 42 8f € & ch 3R @ 35424 PNX1005 X % 4% file descriptor -
memory apertures p& %+ 3| user space 2. {é fim BB fE ak o

@ user mode library #2 4% # s ;% 4 & ﬁhﬂ A4 Baioct] ik sietedm A
®E B user mode library #2end ;N #8¥ 12§ ARM &2 DSP A enH @ — 1 B » d 3%
tmmanInitialize Fﬁ/‘i‘&b Earip K 8 phen file descriptor » #7155 40 SV pER * %
St v4fj.£‘4 ta* B SRds 47 58 chdriver handler 2 7 o % $Rip s it SV # i & (&

S IEP T 4 S RGN SN T hE TR

3-4-1 tmmanMapDeviceMemory—#- DSP #¥ RAM aperture ~ MMIO aperture ¥ shared memory

7 B p: &+ 3] user space

(# 3.15) tmmanMapDeviceMemory p $8w+ e

Bool tmmanMapDeviceMemory (PTMMAN_DEVICE_INFO DeviceMap)
{

tm1i fDSPOpen TMIFOpen;
tmifDSPInfo TMIFDSPInfo;
tmifDSPInternal Info TMIFDSPInternal Info;
tmifGenericFunction TMIFGeneric;

UInt32 DSPHandle;

Bool Result;

UInt32 BytesReturned;
//tmmanDSPOpen()

//map the global number to a driver specific number
TMIFOpen. DSPNumber= DeviceMap->DSPNumber ;

IOCTL_FILE( DeviceMap->DriverMap->DriverHandle,
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constI0CTLtmmanDSPOpen,
&TMIFOpen, sizeof (tmifDSPOpen),
&TMIFOpen, sizeof (tmifDSPOpen),
&BytesReturned, &Result );

DSPHandle = TMIFOpen. DSPHandle; //DSPOpen % % 3| & kernel ® % %5 PNX1005 T3l 5| p 7 f=nb
TMIFDSPInfo. DSPHandle = DSPHandle;// = #-i% % ioctl /& _kernel # L5 p 7 B~ 3oL

// tmmanDSPGetInfo()

[IOCTL_FILE( DeviceMap—->DriverMap—>DriverHandle,
constI0CTLtmmanDSPInfo,
&TMIFDSPInfo, sizeof( tmifDSPInfo),
&TMIFDSPInfo, sizeof( tmifDSPInfo),
&BytesReturned, &Result );

// tmmandDSPGetInternal Info()
TMIFDSPInternal Info. DSPHandle = DSPHandle;// ¥ #-% & ioctl #_kernel © "7 p % Bvid) 354

[IOCTL_FILE( DeviceMap—->DriverMap—>DriverHandle,
constIOCTLtmmanDSPGetInternal Info,
&TMIFDSPInternal Info, sizeof(tmifDSPInternallnfo),
&TMIFDSPInternalInfo, sizeof(tmifDSPInternallnfo),
&BytesReturned, &Result );
1171777707777 7777777777777777777777777777777777777777777777777777777777777
// BEGIN KERNEL->USER MEMORY MAPPING
// ¥xxkxkkxkx DO NOT CHANGE THE SEQUENCE OF THE FOLLOWING CALLS kkkxtkkokk
// kernel mode routine trimedia_mmap() mirrors this sequence,
// trimedia_mmap() needs to be updated in case of any changes here
JI/17117777777777777777777777777777777777777777/7777777777777777777777777777

// SDRAM MAPPING

DeviceMap—>SDRAMSize = TMIFDSPInfo. Info. SDRAM. Size;

DeviceMap—>SDRAMUserAddress=mmap(0, DeviceMap—>SDRAMSize, PROT_READ |PROT_WRITE, MAP_SHARED,
DeviceMap—>DriverMap->DriverHandle, 0)

// MMIO MAPPING

DeviceMap—>MMIOSize = TMIFDSPInfo. Info. MMIO. Size;

DeviceMap—>MMIOUserAddress=mmap(0, DeviceMap—->MMIOSize, PROT_READ|PROT WRITE, MAP_SHARED,
DeviceMap->DriverMap->DriverHandle, 0)

// SHARED MEMORY MAPPING

DeviceMap—>ShmemSize = TMIFDSPInternalInfo. Info. Memory. Size;

DeviceMap->ShmemUserAddress=mmap(0, DeviceMap—>ShmemSize, PROT_READ |PROT_WRITE, MAP_SHARED,
DeviceMap->DriverMap->DriverHandle, 0)

11777777 77777777777777777777777777777777777777777777777777777777777777777777
// END KERNEL->USER MEMORY MAPPING

117777777777 7777777777777777777777777777777777777777777777777777777777777777
// tmmanDSPClose()

TMIFGeneric. Handle = DSPHandle;

IOCTL_FILE(C DeviceMap—->DriverMap->DriverHandle,
constIOCTLtmmanDSPClose,
&TMIFGeneric, sizeof( tmifGenericFunction),
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&TMIFGeneric, sizeof( tmifGenericFunction),
&BytesReturned, &Result );
return True;

* 45 T & L constI0CTLtmmanDSPOpen i # command £ ioctl i stwd e » i% i DSPNmber
# |4 % 3% PNX1005 ¢ RAM 22 MMIO memory aperture # /& f=a T3t 2 £ 3 e i d b o
FALHE = 5 2 {5 %4 constI0CTLtmmanDSPInfo # foct] # (% » i # % G vt
const[0CTLtmmanDSPOpen #7 ioct] 7 3| ehgr g df ik - % 2~ PNX1005 < RAM

aperture ~MMIO aperture 9= -] 5 & F 1% e 2 > 4y T

constIOCTLtmmanDSPGetInternal Info iz % command 7 ioctl # 1¥-# ¥] & init_module()
PERC B 45 cha 3 2o B A % o) o B rs B ACRAM B 45t mmap <5 B 5 SeeE e o (o ph b B 4
0 BRdo 423 mmap handler(3-1-3 &) 1345 file %17 MapState »|¥7& v 2
fTph bt > I 8 % 2B B endedp izt 4o b ommap ¢ Sevd el @ X e BF &) Eio R p st

F| user space & ¥ w @& B % [ chuser space hEASEF AR5 o

tmmanMapDeviceMemory ¢/ * —tmload 45 £ # » * %™ §* DSP ¥ H 17 4%

T BE T R-DSP =7 4 A4 W T DSP = RAM pFaFw| £ & o (& #
tmmanMapDeviceMemory #- RAM p% %4 3] user space e s Rtz B - 2 TF“)’j'fu'P" I
etz B 7 RAM aperture A2 sk = £ DSP =+ R 74 & T 1P iz
M ofs B P ARM B4 % hi? G enDSP T H AR BRI ERERBEIEY § TRk
pLPFEERE AR e kR v mmap & Suef e e %c} @ ~ mmap % stefedenfile descriptor 9% oo
FouL R & @ % cng 7R B mmap handler o At A prbAE %k Suindd Xk T user space
P b B Rk phatenfg R 7 ) filedescriptor o #Risdp & @ * Ak k Ashmmap #

KR & (TP St "Lr'lﬁ*‘f# ¢ ¢ * 3| TMMan 5%#: 423" sommap handler(st 2) - & » Ji&
* AR T B H Somemepy 3t #-DSP = 347 ARAF )L T] DSP shdp L RAM sk 3
B3 e

(4 2)p: s34k %k s? e DSP =8 v #4 7 4% ] user space
fd = open(TargetExecutableName, O_RDWR);
sourceBuf = mmap(0, stat buf.st size, PROT READ, MAP _PRIVATE, fd, 0);

3-4-2 x# DSP #4i& iT e 38 B

% ARM =% #-DSP =4+ 3 {7 #)4F ® 3] PNX1005 =7 RAM aperture 424> =4k #& (3-4-1) » ARM
#F 2 41* tumanDSPLoad # i 3+ 74 1% 1% command 5 constIOCTLtmmanDSPLoad =7 ioctl %
sieted > d joctl handler 3 HAL ¢ £ &% 75 i B PNX1005 & B 434 {7 (7 RAM aperture 4=
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b kb o A ﬁh{;» PNX1005 ¢ 7% _DSP =37 4 (7 4 B 4034 17 - & ¥ & * tmmanDSPStart # a:
& 3% 1% 18 command 3 constIOCTLtmmanDSPStart &7 ioctl & ste®eie » kernel » 1% & &5
p: 64 7] kernel space 7 MMIO apertures @ 3 Bf8:8 7 8 » K 2 #&3K T PNX1005 end7 33
% (% 3.16) » refxds PNX1005 B 438 1% o

PNX1005 A g @ » ARM = € - #-PNX1005 7 TM_CONTROL iz & #5 1+ % <72 TM32_IDLE_REQ
B bitk 5 1 3 &0 PNX1005 9 CPU i » powerdown cH48 5 > @ 6 ARM=% € 2 & &
TM_STATUS #775 % 7 TM32_IDLE_ACK iz ® bit £.F 5 1> &g 4 57 DSP ¢ i & fi
powerdown 7+ i® 3 i b PNX1005 7 CPU i& i® » »* 8_ARM = & 4% ¥ 3k ©_ LOCAL_SW_RESETS
e ® R E R PNX1005 eh CPU-F5d + sf 7 DSP sf it § & 4 18 > ARM = § 4% % % [Clear
WrEFBbitks 1 X IMSKE #E 2k 00 * kipz2wgd e Sk s - &R
2% 7_TM32_DRAM_LO % RAM apertures 4=+4: =1t ~ TM32_DRAM_HI % RAM apertures # i+ i
B2 R R-DSP A7 £ F AR T 4 B ehizal K T3] TM32_START_ADR #7173 B¢ < &2 > § ARM
=53k % TM32_START iz & #7 5 % t2 PNX1005 <7 CPU f]*qu’f“ defde o om0 og  TM32_START_ADR
g Biodreni=nt B4o@ 8y o
(% 3.16)kx# DSP =4 % & &k T «n¥f 5 &

// Ensure the TM is stopped, leave PLL & Clock setting as is
status = halStopDSP(HalHandle);

// clear the IMask & IClear register
*(UInt32*)(Hal->MMIOAddrKernel + ICLEAR) = (UInt32)(~0x0);
*(UInt32*)(Hal->MMIOAddrKernel + IMASK) = (UInt32)(0x0);

*(UInt32*)(Hal->MMIOAddrKernel + TM32_DRAM_LO) =
halAccess32(HalHandle,Hal->SDRAMAddrPhysical.LowPart + Hal->TM32DramOffset);
*(UInt32*)(Hal->MMIOAddrKernel + TM32_DRAM_HI) =
halAccess32(HalHandle,Hal->SDRAMAddrPhysical.LowPart + Hal->TM32DramOffset +
Hal->TM32DramLen);
*(UInt32*)(Hal->MMIOAddrKernel + TM32_DRAM_CLIMIT) =
halAccess32(HalHandle,Hal->SDRAMAddrPhysical.LowPart + Hal->TM32DramOffset +
Hal->TM32DramCLimitOffset);
*(UInt32*)(Hal->MMIOAddrKernel + TM32_START_ADR) =
halAccess32(HalHandle,Hal->SDRAMAddrPhysical.LowPart + Hal->TM32DramOffset +

// Take the TriMedia out of reset Hal->TM32StartOffset);
termp =-halAccess32(HalHandle,*(UInt32*)(Hal->MMIOAddrKernel + TM32_START)) &
~constTMManTM32_START_ST;

temp |= constTMManTM32_START_ST;

*(UInt32*)(Hal->MMIOAddrKernel + TM32 START) = halAccess32(HalHandle,temp);

2. 15 DSP = € M= 347 DSP s ¥ L (A& 17 > R pt pF ARM s s * AR5V 3025 %
oo vl - BAFAIZDSP 3 C 1/0 32z st A8 (F(% T F (RT service) > §
A SN R34 F)EFRE L L T a7 s g CPU ehfgsN b o T
PR R S R (35 8 -
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3-4-3 ik At = 0SE(T R4 4k (Fendi sV B

e dVE D & d tmmanSyncObjCreate ~ tmmanSyncObjSignal ~ tmmanSyncWait -
tmmanSyncObjDelete ‘& » #5d joctl & serfed % & Bpdhe f2 38 3@ (7> d joct] & et e
i > ioctl handler {5 » ¢ 4 osal.c k§F ¥¥ & syncobjCreate ~ syncobjSignal ~
syncobjWait % syncobjDelete ;% o

(£ 3.17) &A= 0S:EF R H I 2T AN e
case constIOCTLtmmanSyncObjCreate:

tmifGenericFunction*  TMIF =(tmifGenericFunction*)IOParameters;

if ( syncobjCreate(0, 0, &TMIF->Handle, 0) ) {
TMIF->Status = statusSuccess;

} else { ‘ '
TMIF->Status = statusObjectAllocFail;
} % linux * ¢ & & kernel £]# - # semaphore i » ¥ #-2 47425 0
break: struct semaphore *sem = Null;

sem = (struct semaphore ¥)kmalloc(sizeof(*sem), GFP_KERNEL);
if (!sem) {
DPF(0, ("osal.c: syncobjCreate: kmalloc failed.\n"));
return False;

}

init_MUTEX_LOCKED(sem);//counter # 3% = 0
*SynchronizationHandlePointer = (UInt32)sem;

?ase constI0CTLtmmanSyncObjWait:
tmifGenericFunction*  TMIF =(tmifGenericFunction*)IOParameters;

if ( syncobjBlock(TMIF->Handle) ) {
TMIF->Status = statusSuccess;

} else {
TMIF->Status = statusUnknownErrorCode;
} % linux # ¢ # * down_interruptible &3 #- semaphore % i —
break; down_interruptible((struct semaphore¥)SynchronizationHandle);

?ase constI0CTLtmmanSyncObjSignal :
tmifGenericFunction *¥TMIF =(tmifGenericFunction*)l0OParameters;

if (syncobjSignal (TMIF->Handle) ) {
TMIF->Status = statusSuccess;

} else {
TMIF->Status = statusUnknownErrorCode;
% linux * ¢ # * up & 3% # semaphore % ff*r -
} up((struct semaphore *)SynchronizationHandle);
break;

?ase constIOCTLtmmanSyncObjDelete:

tmifGenericFunction XTMIF =(tmifGenericFunction*)IOParameters;
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if ( syncobjDestroy(TMIF->Handle) ) {
TMIF->Status = statusSuccess;

} else {
TMIF->Status = statusUnknownErrorCode;

break; % linux # ¢ # * {2 syncobjCreate P* £]2 ¢ semaphore % # 3
kfree((struct semaphore *)Synchronizationlandle);

3-4-4 BEI A S5V E

Pt B & d tmmanMessageCreate ~ tmmanMessageSend ~ tmmanMessageReceive -
tmmanMessageDestroy &= » #5d joctl & siefrd 2 X S48 @ 17 > d joct] k Sies
v1ig » joctl handler ¥ » € ¢ message.c k*§ ¥ & messageCreate ~ messageSend -
messageReceive ~ messageDestroy % = @if2n & 4p B cFui& (¥( 4 3.18)

(£ 3.18)ioctl handler ® 3 Bf @ vE2n ¢ ¢ command ¥ 38 i

case constIOCTLtmmanMessageCreate :

tmifMessageCreate* TMIF =(tmifMessageCreate*)I0Parameters;
TMManDeviceObject* TMManDevice = (TMManDeviceObject*)TMIF->DSPHandle;
TMIF->Status = messageCreate (

TMManDevice->MessageManagerHandle,

filep, //GetCurrentProcess(),

TMIF->Name,

TMIF->SynchObject,

TMIF->SynchFlags,

&TMIF->MessageHandle);

ReturnInformation = sizeof ( tmifMessageCreate );

break;
case constIOCTLtmmanMessageDestroy :

tmifGenericFunction* TMIF =(tmifGenericFunction*)IOParameters;
TMIF->Status = messageDestroy (TMIF->Handle);
ReturnInformation = sizeof ( tmifGenericFunction );

break;
case constIOCTLtmmanMessageSend :

tmi fMessageSR* TMIF =(tmifMessageSR*)I0Parameters;
TMIF->Status = messageSend (TMIF->MessageHandle, TMIF->Packet );
ReturnInformation = sizeof ( tmifMessageSR );

break;
case constIOCTLtmmanMessageReceive :

tmi fMessageSR* TMIF =(tmifMessageSR*)I0Parameters;
TMIF->Status = messageReceive (TMIF->MessageHandle, TMIF->Packet );
Returnlnfogmation = sizeof ( tmifMessageSR );

break;
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fkcds PNX1005 0 > B * 4258 7 & # * tmmanMessageCreate £]:& - B FldxcpF &
# * ghqueue buffer ~ zf re¥rid4l#rZ m ¥ £ d tmmanSyncObjCreate £]i& &
semaphore SH >t g @ - % DSP shfcd- i - £ # * tmmanMessageReceive f&_queue

buf fer 4% 4c DSP & cvg- % 2% ¢ * tmmanMessageSend #-F #% i# i% 4F % 7| shared memory * °

GLomifd P15 2 3)

3-4-5 F #H SN E
fe 4 358 B d tmmanEventCreate ~ tmmanEventDestroy ~ tmmanEventSignal = » £2

Biia LN Eagiend > vy Hd joctl Lk setedkita 2 0 A kernel ¢4 ¥ b E

& — 1 event.c k4§ ¥ eventCreate ~ eventDestroy ~ eventSignal (% 3.19) -

(% 3.19) ioctl handler * 3 B ¢ # e command £2 3& i
case constIOCTLtmmanEventCreate :

tmifEventCreate* TMIF =(tmifEventCreate*)IOParameters;
TMManDeviceObject* TMManDevice = (TMManDeviceObject*)TMIF->DSPHandle;
TMIF->Status = eventCreate (

TMManDevice->EventManagerHandle,

filep, //GetCurrentProcess(),

TMIF->Name,

TMIF->SynchObject,

TMIF->SynchFlags,

&TMIF->EventHandle);
ReturnInformation = sizeof ( tmifEventCreate );

break;

case constIOCTLtmmanEventDestroy :

tmi fGenericFunction¥* TMIF =(tmifGenericFunction*)IOParameters;

TMIF->Status = eventDestroy (TMIF->Handle );
ReturnInformation = sizeof ( tmifGenericFunction );

break;

case constIOCTLtmmanEventSignal :

tmi fGenericFunction* TMIF =(tmifGenericFunction*)IOParameters;

TMIF->Status = eventSignal (TMIF->Handle );
ReturnInformation = sizeof ( tmifGenericFunction );

——

break;
%%@&ﬁ%ﬂmﬁkﬁ%’%iiﬁiﬁﬁﬁ$OSéEﬁﬁﬁﬁﬂﬁ&ﬂﬁﬂ%

Fie o R L F A Bl (PU s 0t & DSP gl R G RIEAE L R F i 0 v

K2 PFE S & o PRV R g2 $I A2 A % Bc( )4 semaphore ) o AT A E & L *
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tmmanSyncObjCreate ** kernel # £]2&* %3 = # * & semaphore #1474 1% > 2818
£ @& * ¥ &3 tmmanEventCreate » #-& % semaphore % #:1d % Ik % BT Ak iR
semaphore #2 {53 & * tmmanSyncObjWait > ri-&g & PR:% 0S B T wblock & (T enfs 41
¥tz % semaphore i& {7 FE%7( 2 Linux ivruﬂ* L §_# * down_interruptible &n3%) » R8s &
FV-m (Pl pha i MEatmisdlga se F) o
drk S X AR R Y - H5CPU R € 1% tmmanEventSignal ¢ ioctl handler
# theventSignal » %84y Tehle A ¢ i T shared memory ¢ Event % ¥ wU# Rk <> 1
Fo7 A& FH¥ S Lp 20 ¢ ¢ o semaphore L signal s 1T e
3HhE=F %%
ARM £ DSP =7 PNX1005 £ % % JE & * TMMan S&#° 425" K G F ihens fe 2l - F 5
TMMan Sgds425¢ 2 4 linux kB T B % a1 #7101 B F i 4 A chkernel mode Sgds 425¢ :
F T b 423¢ handlers ¥ 75 ¥| file_operations ¥ - i3 R (TS 425" 425V & » B
init_module k:Zxp Zp# 4% - fie B shared memodry % # i® » % = 3k & éhrkernel mode 5%
FoA VL3S 0 A Bk 3 user mode library R ® A2 k@ * oo
HOWRESGFANFF AL R ARBT BB 2 - & 7 * user mode
library » v ¥ 12 E #&® * joctl ¥ k siefeid * file_operations g ifdp Il ek 425
handler 2 #-4]%% ¥ » ¥ & 4 B & L 3 3. % user library @& * /i 6 cnpE @ ; 3%

1 fRsRE AL E EE L 27 2 kernel/0S £ 5 E AT B Tien ko JRd AT e et e
Amo VIR FLImE EARY 1 L REFTAMPYE T8 REME LT & TR
a4 %t R ERTFEEB OS 4 5kd A28 cn® F A apE R > A 2 user mode
library #= i * #2358 it AR AF o f et el @ % gy it > B AT UAUE AR AR ARDER
e - T NPT R s PAEN - B Baora S BRYAZSNES {

SHE T T e F chtmload. ¢ F b o
“,ﬁi 7 ARM # 3 &tk Puser mode library » DSP #4+ 5 I # s s user mode library -

FERIFESNEFROSHF A F LB (DSP Y5 pSos) s #r T A F A dEE A = CPU

R AP ARM R A2 L & ¢ FlRB AL HOSEFRHSF ERHFiFPIE G
AL SRR SR A DSPshe € 1 % $HEY ARM =4 30 3¢ & dhuser mode library
BPeFL+- 7 servicee . FAPHRELBP AL JFNRETH0S K R F L
Wl T ABLEF AL SNE S WP R KSR BENLSNE e 0 B 0S kg
ﬂi%lié:d%@:sg— ;% I F B2 ARM = user mode library 424> A+ & 5 B * 4238 % - & CRT
PRAR 4] & idZ DSP 34 1 1% 48 % cady 4 > £ 4534 DSP #h4ei & %45 4 ~i¢ * DSP 24 user mode
library #-:t 4, @ v£% ARM -
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$r % ARM g2 DSP = i 30 )8 2 45

BBERBEIRARYANOPCRRFALMF kLG ERA 0 B BN ER
AN FEA R EREEN LT T AR B2 B - KR ety
F(EFBi)ms: B laml i KEGa BRo2Z L BEand - e d- BR*
PE g ¢ B oservice A F R RMBERL 0 S0 RBATRT U H A RIZR LD
service » #70 pgr At A o AR RS R e R B R A g B g
$TH 15w ARAF T service AT 0 d T HHE B L RURSE -
&1%giﬁﬁﬁ%ﬁwi?gﬂ?%%%%W@ﬁﬁiﬁﬁ;’iﬁﬁﬁﬁ’—ﬁ
SML AR - SR A EEEE e SR - i BT LB e iR
BosVie 7 50 HReAJIT AR AL BV FEE D) BIRIE > 4-2 & € £ F K3 ARM =3

N

4 iR lpk——-g.vc:']“é'ﬁ'mij/v\ v 1k Ei A &2 X 2 B9 R o JRIFNP e & J,“-\@}\'E};'__P ki # iig.

A X FIA R e A T S BRI R T 43 E ¢ A RE B R AT
HRE R o IR R PEA K A K e ] R fs 2 4-4 & 5 ¢ & ARM = Linux R &
T AR F s kAR B4 2 TP user mode library % iEeni#iia f oS

P AN TP R SRR e T R

4-1 @ % £ % e R E 7 ek i)

RS AP T L EE 0 A frj&tLARM;w%F!é— ERE X N ST ) X |
B, = :%‘;‘%'L‘éu?ﬁijf‘u’* g5 DSP 22 ARM A e 4, o & SR R P EE B R en
B 0 FREAP N LRIIE S RBME 0 0 F R L R 6 s e
T irm ARt T Y B RE D) EE P o

FI

Rr LI ERMT R AOEIRS G A - AR L - AT EE RS
%7}@%5_4 IFP‘%’KI%‘?"J}@W%"E’ 0S & crprs » OS & A -Q,T/‘é' R R R d ) eds 1T
R PEEIEET A G 22 05 B L R HEITRLA IR o 3L LB A S BT

* B 1 Message & 0 TR K8 OS B AR T A @R E (FenA IR o BT R R €

% i Message & chfe %7 4 & > BT PF - * 425 block A % & packet #iZ4& » queue buffer

jeste TP BRI BEE R A3 Fildpacket @~ OS Kk T 5d OS kB » = %

R ts > BEeh OS A ey d I 2 B 2 OS K e3¢ %7 00 & s 3 =R

8¢ P~ packet s & {4 #-packet & » # % packet #h# g.——queue buffer 4 » £ ¢ kernel

2 signal Message & cH[E &1/ 6 > wf fZ4% block (& * 425% » ;T ¥ 11 I| Message &
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queue buffer ;# packet » ieHRePBAZA Z 3 L LB - 2 & * 4y 4 TME] o

A b dn B0 EventWait =5 enf* & > 02 Event & 175 % & 22 0S & & & sie
o LR E TR 0 AR RITHS MR A PR EERE o o L BERG AL
7 f Bt U2 A A @i¥ packet 70 3 F & queue buffer - BEZRYRG P #TA & ko
Blorh 8 g g aibe (v o (e AR AR FAR A 2 15 & (g R E 7 b eho L @i
7 ¢ #% 7| queue buffer f¥3# B~ packet s ¥ » F 2 fF 5 #o5S P4 ¥ 425 4wk fE2
%’%ﬁﬁﬁ@*ﬁﬁaﬁﬁ@ﬁ’z—aaf%qmmbwmr&zﬁ

4-1-1 20 & % $ fod

- ARRERIREET 0 BT A2 & client-server shE T 0 7 L iEEH B h Revirom()
2 SendTo() & 5% » e 27 7 f2 0S AR A AW o™ » R & F i * S5t o %f‘uﬁ‘é USES
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#2378 & Jf i * tmmanSyncobjWaitdi 3¢ > i& > kernel & ] * kernel 3% &
down_interruptible() & ;% 3% ¥ 2 J&E P~semaphore » i #_d **semaphore— B ﬁprﬁ%ﬁt% 45 5
0° TG FRF L@ T3 i BERGE R Kozt LR %ii\)]ﬁag??}tblocku. ,
M iE %i;‘fjﬁg PrpE ot walteyk i o

(Fele=h)
kernel # % :
A lﬂ @queue ] Trlqueveiz | DM etk
FRER I packet
block Message %

(B 4. 1D #E4c=B* & & F 3§ B queue buffer

@ 150SA & =t R L o T MR L 0 B serviceds F queue bufferz
Ben® »dpfh » Hde— @ ehiEdod 3 230 P w9 df Bodp ik 0 4 fqueue buffers®iz 3 %
a0 BT )I‘u? 2 #-packetif W F B » g ¥%4p Flqueue buffer:fpacketz B » 2 (8 0SK 5%
B A7 50 ﬂ* ¢ ¥ £ ikernel % = mup()uiu\ 4 3% B servicesMessageObject 154 i+
hsemaphore z #-#c — > Fsignal ehds 1% ) pF 25 Agblock fi ehfg 34 35 4 ,T"u? PN & ESNEA
AT KA T T2 wAkblock et 425% 0 # * tmmanMessageReceive di it o
&~ OSk A cMessage® » & i dlqueue bufferz B o g Bodp ik » 4ok p o 3f Podp ik 7
B0 %~ dp ik 0 £ 57 ATéhpacket i ¥ Bodp Hh4p Il shqueue bufferd B o 90 s AGH B
ip#4p Flqueue buffer Fpacketz B » LAF WP Zpd- 425  ioct]& fFenfest 2 A7 - &
{6 £ fdoct]i& iz B 4F # Pluser mode library#2:¢z @ > & {Suser mode library ¢
£ #packetif W AN EFFZF2 o (B4.16)2 % 7 FCRTPRFZZ &) > B IR &

89



# ERRACY I o

(1) 1.Signal
‘ iqueue Kernel &= OS & = = &1z
Bk > «— signal
¥ 2 Resume| | packet
Message %

(B 4. 15) 448 s * & kx# 3% P~ queue buffer eh# it

static void tm1if_serve(int id)
{
inti;
while (!gServingStopped)
{ ¥ %
tmmanPacket packet; = F
@ signal
(void) tmmanSyncObjWait(gEvMsgSync);//acquire sem
for (i = 0; !gServingStopped && (i < gNumDsps); i++) iz
{
tmmanMessageReceive(gNodeDatali].hostcall_channel, &packet);
}

(Bl 4.16) i * K& e CRT PRA:#7 1 ehm & % & er 2l

4-4-2-2 B* K i¢ * user mode library kil & if dut §

B FE SRR RepE > AR 0 2 “?TT&'&LE} 4-4-1 5 K g fp o > & K

SHRGAECFE et 3 A Sl SRR TR F o RS HREELE Y kg
AU FEOE R TR

Fls K F # 2 renVintr g 27 ¢ rdZEventi® £ Channel % # 3% ¢ @ * $leh > f
PVIntrR fo Bk S g BT LR Sk R R Y SRR R B (4]
@2 g fI* 4-2-1-2& & 3| c-NameSpace * FL A fe 4] - 2 4~ feEvent£ Channel ¥ # ~ 5L%
Vintrg - & * & @BVintrObject4 %]t 7 Event£ Channel % 5L ~ = ‘F}f e[ SRi= k1t 87 [SR %

% JE &% 33 gVintrManagerObject ak o 4opt o 2o (8 JTE 4 i&‘»? 14 d

L L SR
RELTIH 4 SVintr k2 K TS lags® LK Slags ik 2R Ao R AR 2 Eono B o
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d 3Vintr & &2 HAL A 28 &6 fskds A2 5% cde 4o 8o IFB‘H} € AIER > ST AR5 R
AR e b PR E R i s (FRE »J-*% TR AEVintrk 277 TR TEAE
dw o R REY EE R lﬂ’f‘“ 7 Message# £2Channel & (@£ & )/Event & (¥ 2

# )inF ik > user moder librayif #% i & * 425" tmmanMessageCreate? tmmanEventCreate
P BT AR T ROSE B R L BT A E L ATE R E A
4 @ vhagid § i —Messagek & Channel & éhp 72 &

Yok Bt AR R @R g B %i;‘%.%g i * tmmanMessageCreatedi ;% » & » 4-4-2-1

G gl ~ % kg IFILET A 6 hsemaphore g fhk ~ #t Hservices & F F fodc 0 RS

U

vlioct] & Burfed {s s 'T} ¢ teioctl handler » @ * trkernel® > f F22 > L BLE W 3
i chmessageCreatedi st » iz anst § L AIZE D - B & 4R ¥ ¢ FMessageObject F ¢
€& *T%Mj-&{serviceﬂ 50 F queue bufferz B TR B (B B¢ 7 =4
B > 4p % ~ queue bufferz F4zdsizst) ~ channelObjectizat %/ & (4 B * 25° @
) Z (ST ARNE R Y EBAEW B 0 B2 »)]* £ 1% iz B MessageObjectsh it » #& i
TRt A8 o q Messageh T AT IA ST BT AT § F AP I] 0 SREALSE§
p#agiTe 50 3 B4 MessageObject F P % > messageCreate ;% *+ & ¢ {1 * NameSpace

4] 5 ARMz3 4 fie— Bservice 5L @i 4 dservice » T 3w iz Bservice M ELE B I &

% o it erNameSpace ® 3. ¥ 0 :EDSP=H» ¥ 1 F Fliz Bservice X 5L 0 R fsmessageCreate

g 3v o FR:E ¢ e edqueueCreatedist 0 G e B service teMessage® 22 * - BT FH R

i * 164 B packet g # * | fiqueue buffer » ¥ ¢t ¢ = ¢’channelCreated ;¢ [1: 1PN
Message & ISR i sk £2 [SR %-#c i st ~ channel e & F > &Channel & £]2& - B
channelObject 4 » #51% i * NameSpace#$#]¥ 33| Channel ID(F # & service 5L
AP )R 5 3 Message® ISR a2 [SR %-#ic =4k ~ ChannelManagerObject =4k o

FerHekid Fi —Event ep 32 %

4od B * 4258 & e b chde ' > s ¢ L% tmmanSyncob jCreate s ;¢ & Flkernel £]:2
- 44> % Ohsemaphoreii x B # A & » ¥ w @ i% B semaphoresiz gt » R {s @ *
tmmanEventCreate & ;¢ » @ » iz ®Event services & 3 ~ B3 2 # £]2& 47 chsemaphore i+
oo B FRefedjoct] k seE e i o e ¢ tioctl handler » # * kernel® f F& 2k H %
27 ¢ if FeventCreatedn st » iz B st g L4120 - B &~ 2B ¢ i PEventObject s
HooEk ?%Mj}‘u{servicefk%{ “EHES AR (I BT AREND ) 2 SR ENE R
ERALEE & ?Eﬁ-‘t{?'ﬁ* izEventObjectenf st » T K «h4 2% » @ Eventh
MM A ﬁ;“ﬁ-“u? €L ALFET] > BB A2 € P T 573 BEventObject
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i F 0 eventCreatedn 3% ** &_¢ ¢ * NameSpacet##] 5 i& B ¢ % service4# fiz - f# service *

Bl AR REEY ARS @~ hle o ILET A G 550330 & BEventObject BT o

4-4-2-3 B* K i * user mode library &7 4 23 FH

i¢ * 4-4-2-2 0 tmmanMessageCreate & tmmanEventCreate g2 4/ F:E {2 > b
AT RGRRF TR L G enge (70 0 AP E 4-3-2 e HRE 08 K ik
W4l > T o A g & * user mode library k & & kernel ¥ eZpde A7 3¢ ok it 4 2
e eds ¥ > #3P user mode library §1* ioctl % fie¥eig » kernel ® eioctl
handler 7 » B * 7 message H- ¥ event Heie cwRit & 38 4 4-3-2 e (Fie {7 & 5% >

R AR

ERARE:

BT ARV 0% B oservice BH#F TR ak & #cF hpacket BEH D o TR H
tmmanMessageSend & 3% > @ » packet ht£2 ] * tmmanMessageCreate &3\ {8 3| chiz B
service 1MessageObject =k » @ 5 tmmanMessageSend € §1# ioctl i siefrdis ios B
T @~ kernel ehsgde 425" ¢ 0§ (T5RE 425 message - hmessageSend & 3¢ %
@ it I# messageSend T2 7 7 Message & % it FJI* 2 &£ v MessageObject &%
ChannelObject i 4t £ i% i packet izt @ » channelSend & 5% ¢ » & * channelSend &
Bt ke 4-3-2-1 &P en@ g pid g K 0T adrg B 08 dodf W packet I £ 3 3o
MR - gods ¢ EF o

¥ oo ek s 4250 1 & & Message & ¢ queue buffer 3 B~ 0S & 41 ¥ 57 packet
# 4% e~ 1 packet i * tmmanMessageReceive 313~ & » & e vl 2 & @ » & f2fcch
service v s MessageObject i =ht % 4p v $&2-Jc ¥ packet hdp %> 518 ioct] 4 sues
w13~ kernel {6 - ¥ € 11 * BRbo425% message B-lemessageReceive 3t jE_
MessageObject 1 # &% i § queue buffer 3 B eh Tl i ik > R y5 AL EF Y 37
e Podp ik 0 L FaRLG AT packet o~ 3f Podp ikdp PP queue buffer 7 B 0 X AT
14 P o BodgfRdp Il e queue buffer Z B 5 7% < packet B P % 0 /i Message & ¥
queue buffer 7 B 4F @ 3| 5 # 4758 3& iF joctl_handler #fe:8 7 BF » 2 {8 4 J&_
ioct]l_handler i# i* % @ 4F % ¥ tmmanMessageReceive #23% & i 7 user space % B » & {é
tmmamMessageReceive £ 4= packet 4F ®l 3| * #2538 @ T &k g Rerdp I B oo Aot o

* 278 4 ¥ 3| queue buffer ® & packet °

92



BHEERSH

BT A2 B R HES 5B Event service g2 4% s Event i ¥ i 42 <0 semaphore
# unblock =#s iTpF > fiﬁg ¢ * tmmanEventSignal &3¢ > & » iz i Event service
EventObject ## f-at » 38 ioct]l & sudi 5% i€ » kernel » X6 d PR+ 425° event #ie o
eventSiganl 3% > % & 4-3-2-2 #% F|h Eventsignal #4:& iF -

dod Bt A2 BB Ep e et block G B F4 S Kk signal v oo B L@
tmmanSyncobjWait & 5% - @ » i& i Event service < semaphore 1 =4k » 1% ioctl i
L3V i~ kernel {60 @ * syncobjBlock & ;42 & si3down_interruptible # 2 4% block
#51F o
4-5 5= 3 &%

1% + K e client-server g2 Jr#(ARM DSP “’K”‘ T BE AR B
Bk £ ERMYE interrupt 4@ (5> APRKE I AETERLBE NG o I B

K £2 kernel 2 B e interprocess i iF k % =2 iF’f Bt 4 e d - 27 Amultitasking

Y AR T A Pl L (8 A B R E B ORI #TILE B service/® HIie - B
gL/ flags s B W0 50 ki g /flags AT £ AR TR ARE
oo I E RSN %R 1‘?7\ T oMt et B ERBLE K ISR S5V 28 ARM &2 DSP

HWE O EIE A 2R A & 0z packet HiEFE o

Fw F B {82 4% user mode library e * > ki 3 4 @R B E 2 R i o

N

2@tk ARM #3 Eehuser mode library » DSP s+ F F # it shuser mode library -

T 50 2+ CRTIRF%> & :%JF’K TR By 4 5% R 9 tmmanMessageCreate » k&

DSP =42 ARM #h4p £ 2 3¢ g3 » #21 DSP =4 ¢ # * tmmanMessageSend * @ x4y
@ ARM = P 2 R 87/ G 45 e tnmanMessageReceive &3t R ftdp £ 0 Aot #HR 12D ihdp

4 e R

RO
=g

o»
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%1 % 4p 4 &1 —C Runtime Service

d 30 DSP =g iR G Ahk kS dhk kA ARM = 0 4o % DSP = 18 405 R s e L
# 3] ARM =348 % k suis s o DSP =42 JF B2 @ % ARM = en B 4 % e e 38~ ARM
A FAL B A K L T user mode library K3t — & DSP = @ ixdn £ 35 ARM ehfz5* -
R DSP s e AR AT Sk Bued et T LR Bued el cdg £ g2 ARM 2 g4 £
PRz % — W DSP AR koo 7 AUE AR R R SLBE I R AT A 0 DSP sk Boed et 2 R S i
RPC 47 4 kg * 22t ARM#hepph % i i > @FFBE 7> A P45 C Runtime Service

5-1 & 2% i ¢ /i %5 CRT erpRaxp 5 & 4~ |38 ARM &2 DSP =4 = = CRT FRA% » ™ &
Wt R E N B R SN R R O R 052 & 1 51 &R ISR
SR DSP @34 4~ ARM 8 fcdy £ £ A0 4, £ FlE (5 ARM v @ 4% DSP =4 i Az > 5-3
& DSP e # fwrite ~ tMain EXIT shfiim v 5 b3 > 45 5-2 & hdp £ @ aisdl
d ARM % = = B 4522 & & CRT PRz e0ds iF o

5-1 CRT # 4
5-1-1 CRT PRFxp %

d % DSPh il 5 Ahdk 5 4ok DSP ™ 423§ L€ ARM = erfi & ke i 0
ot KGR HE o 2 M- DSP s T~ BAFR TR E ] ARM shAn Rk ALRE 0 T
BAHE K AL ARME #7020 DSPE e JE Bysx 8 % ARMzg s AR R PFor® anfhk 5L 1/0 5%
B 47 3% o TR B ARM 234 #42 > C Runtime Service (CRT)?L{#& B35k PR AL X6 DSP
o EDSP ¥ A2t T dihdp 4 (C 1/0 call)™ M4k @i 0] ARM =% - & ARM ktaps = &
DSP = TCS C library % seeded » 1 & 4 1‘%1?@?] 4t~ (monitor ~ keyboard) -~ FILE [/0 ~
F B DSP e h Bt AN T R BcE o F TR NN m«‘]ﬂ e mkdir ~
rmdir ~ link ~ rename ~ sync ~ 7 B socket #uF (T E ¥ i 7 F A F T OSHEBZ T A g ¥
g 4 0 DSP s ¥ mideipddn £ B0 ARM > 4 ARM E #34 * Linux & ¥ BB AL e 3
KET A FEAFAPEFL ﬁaﬂ%%ﬁ d1 ~ (monitor ~ keyboard) ~ B¥A% % & s B en
Pivqpd ¥ (217 Fap)o
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(% 5.1)DSP =+ @& % exaC [/0 call

accept() fclose() __argc putenv()
access() fentlO) __argv system()
bind() fgetc() gets() time()
closesocket() fgets() getc()

connect() fopen() printf() _psos_exit()
getenv() fprintf() putc(O) exit()
gethostbyaddr() fputcO) puts() tmMain_EXITO)
gethostbyaddr_r() fputs() read()
gethostbyname() fread() scanf()
gethostbyname_r() fscanf() close()
gethostname() fseek() open()
getprotobyname()  fstat() write()
getsockname() fsync() Iseek()
getsockopt() fwrite() isatty()

recv() stat() sync()

recvirom() mkdir() tmpnam()

send() opendir() unlink()

sendto() rmdir() link()

setsockopt() rewinddir() closedir()

socket() rename () readdir()
inet_addr() mk temp()

ioctlsocket()

select()

listen()

5-1-2 CRT PRA% % 1

CRT erpRis 78 8 - B33 5508 K 2 - e it 2 345" chclient-server 7 f ©
#e i CRT PRAR 4230 4 & & ARM =334 17 - fkcds PNX100D = - & ¢ £l § B e rdZiy
L enserver # T x & * - B queue buffer & #&4c packet i 1= B queue buffer >
DSP =4+ rife p= i@ ~ 5 ik et eddn £ % ARM =% - ARM =%+ 1@ * queue buffer % 7%
% o RS Ed OSEH ARM =3 server # {7 48 % — B 46 » packet B 4o (73 P g2 >
e §_ %)% PNX1005 B & i > #7010 # i server 4 74 € & * = * 1 semaphore #-+ 3%
{7 e A (73 B~ queue buffer &> iF3h o & ARM =4 B * #23% 5B 5% #° #4258 %-DSP 4+
AT 4 7] DSP =4 RAM & g é- PNX1005 15 » ARM = 3 % e server 34 7 4 fd%{< | DSP =4
@ﬁﬁﬁﬁ%%ﬁ%€&ﬁﬁm%Mtﬁﬁmﬁw&ﬁg§ﬁ—%i%ﬁﬁmawrﬁﬁﬁa
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=28 Sha - ELE PR

@ . pSOS T iF (¥ DSP 3 0 A iiE K kied r“gﬁ—,ﬁfﬁfj&{client R LN £ AT
£ Ffhizgk o %48 user mode library #7373 4p 4 sk fpacket @iz ARM = o 3 7
& DSP =4 ¢ % ¥eed 9 ¥ 12 § — i aynchoronous 1/0 call » i&4% DSP =4 %% # ARM = A2
ip 4 e pF o DSP BT U ¥ oh g2 B s o f st el s F]pt DSP sy A i% ) packet 14 0 B W
% Fuef v e thread fi*u ¢ 4% suspend 4= k > @ iz B4R suspend 7% Sied et (T ,T*Jié‘ S
# ARM =3 w % chserver » 2 {5 4| ARM 83 4 pF > iz B 4% suspend 7 server # 7 R ¢
AR AL f FE R B Y w3 F A DSP s * AR5 s F o

fe £ 5] 5 DSP shakeg pRer k Serd w3 (755 > & Jf & DSP =f @ i% 4y 4 4 e W adp 4 p
¢ o5tk ARM 3w B 4 % DSP sy pF 4 srif & wf A29— B4k suspend 3 {7 4 > #7112 DSP
I G ARM = o 7 R DSP 42 #ridaE i LBk 0 AR5 d OS p FE - B server 4 7
i queue buffer # 3f P~ packet #idp 4 &2 » ARM =42 Jf (% E b 4y & w L DSP 2497
— B3 T server #4178 k fats i ehw @ i > Fpt DSP x5 F - B sk $ o server
Flt B s server £ A F L o

Fli & GEdn 4 T TUA KR E (F CRT JRAFA & * enBd #0585 v § 91 ) F|eh
WL GERGY > A 2 F 5 DSP - BB ARM e idn 47 a3 E 84 4 e
7o i@ imn £ DSP A F MR aia > 57 B ARM S R * 2587 2 g K CRT PR
FHCE R dr | DSP AR MR B o o2 & ARM sfeds CRT JRA3® - ¢ £ & %
tmmanMapDeviceMemory &3¢ » 7B w0 34 {7 ePfR A ¢k Sig-R- . user space 7 0 #X
f$ 4= DSP =4 RAM aperutres % ¥ p +3|:z 8. user space 7 & &k » 2 {5 ARM =31 &l * &
1 CRT PRA% thread ¥ » & 37 2 @& ¥ $tm e B4 Conb gk (T84 R 7 DSP =4 7 1 2e
B PR IT -

2_ 15 CRT server thread #kxc#+ > ARM =% CRT server thread **_ 12 Message 4 7
FE®r /i G block A » DSP =4 * K& R #-4p £ # 2 * command %Lk % 4 - I % command

pE OSBRI AOTREY B TR ERE R L D T kG B
BARM e £ L o Bdp £ H S F ORISR 1) - DSP g K>t AL *
tmmanMessageSend &% i 0S & 1 #4135 § 45 £ TS ok ehpacket B 1% 5 ARM=4 (7
B 2) > 215 DSP =Byt s @ iddpn £ 0 thread % suspend Az % 5 ARM & fefe 2] ¥ & »
== 0S & & 411 > kernel i*ug signal Message % e[e %7/ 6 > fads i * R @ L £ (&
7 CRT server > server ** #_i¢ * tmmanMessageReceive ¥ _Message & %< packet(™ Bl
3) > B ts i packet B~ e B dp £ FTALG a2 PR R E > ARME B 250 £ 4
Bftio Rt F T DSP = A2 P E 2 E# * DSP =9 Mo fRie o #72 ARM =5 & ¥4 DSP
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HenFoR féﬁ\}%@/@j?iﬁ% B IR e mh B e 4k (5-2-3) » 3t A _server & Jf L B8 Il en
DSP #h4q £ TR B4 ak &3 = ARM =4 user space e $5Eze M i=ak » ARM 40 2.7 0 &

server o user space i 8 i B m e R a4 5 DSP ’%m;}ﬁ CEREEN TR
4) > X ts server § P command f 5LiE * ARM &4 i 5@ % teoidg £ RE (F 5 BAe £ DSP
AT PR BARA 4 AR B2 E 11T RN B iR 0 DSP S R ke £ 0 Al

ARM =4 f & 0k ¢ e 4hds £ - DSP B en T LT ~ 4 % ?ﬁﬂ’g%@?km%@ﬁ?
@iy~ DSPagendp 4 T B4 (TR5) -

ARM =4 e = 15 £ = 11* tmmanMessageSend ® #&4= 2 % 3§ B~ 3| 1 DSP 3445 £ FAL R4
@ v 3 DSP = (7 B 6) » DSP 2 0S & e 1 # 712 > 0S & 3 § /e 7l packet ¢ ¢ »
BT L TS v R AT ARM 4w R ATR St a0 ks AEDSP syt
suspend 7 thread > 4w f7 thread 4 ¢ 4@ * 5 4ot = dg £ 3 Fenan s ARM =5
AT hdp £ B HER T o I B RS A AR R R ‘w’rﬂ»\l"‘» TRELEFT- X

ARM :%?%‘T\ * ’*i‘é‘ Rigdp 4R Mw @ Ew B DSP s 4250 - ,
DSP ¥ ARM fiiy
ARM [#1AY shared memory

2
tmmanMessageSend
> 0Oxc2713880
packet
0xc2713880 (

Lhoy p oo o 0xc2713880
i packet \ ]
Command * % 0x4288d880, T \

#Fl J—. 4 . ARM =3 ¥+ 3] e DSP % Command < 5%
(ex: ¥ ffi=nt) '?'gﬂf: 3 ,gé‘r lﬂh‘léi%ﬁh}‘ Py
s 22 ES S F] :
A2 ARM =5 B L pr RS (ex: % ffiht)
T 5 el space # Bip £ BHN F AT AR 4 B
- ST E G
- S Data transferring(_write)

tmmanMessageReceive -
Ox c2713880 tmmanMessage®ena

packet <

(M 5.1) 454 @64
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B APT R GRS PR B DPHIY  dok s SR B A i

S F ARM B e BT a4 R B B R B £ i i

TR AED U EEEL I T CR LIPS TR T R L LR S E L
TR UL O SLENIES

4o 2 B &P Linux 3 B A & et e o ARM 23R * 4
T| user space eR T B fH e T B

Lt hk 3 Linux e0 B 4 & Seeted

LA R 31

Pl B e W] user space > At R HAFH
RS T - B I § G RT S ek R S
BT n‘~—)]~*~'v’ "B B DSP =37 Mo Rt B ARM 3 A e |

DB R R AP B e K ARM s R £ BTt F R

d 3t DSP s t ¥y £
& % % 7 CRT service module ° #

Bt endg 4 B IFHE ORI 0 AT A ARM S
EARM - 2% AP 4p 4 RJIZEH 0 AR T URF U iééé%DSP‘:#@ﬁ'@?éﬁﬁ%?
htiE 7R X * user mode library i&{7dp 4 ;% 24 > @ DSP =40 CRT 3R P15k

7 CRT utility » #& & 248415 DSPsfidn s M 3 ¢ KX
in 4 B L B AR ARM = CRT service module » & & * #2354 ¢2 TCS C library #
Hdp 4 kSRR - (B15.2) 5 F B RBE T CRT FRG% & shehie £ 284510 2 @& * user mode

library % = 7 #£4p 4 @ﬁ%}ﬁﬁ%,ﬁ v 5-1-2-1 8 5-1-2-2 & #-¢ P S Bl 5 BH ~ e

¥ 4] * user mode library i {7

* ik oo
DSP ARM =3
Application Application:
(After tmMain()): troload
ioDei mload.c
CRT exSvipDeinterlace.c C 1/0 call
Client TCS C library CRT
] \ Server
} Voot 't
& I/O driver
; CRT component tmcrt library CRT >ﬁ%
: #
utility hostcall library service
module K
host_comm library host_comm library
User mode library User mode library

98



h-1-2-1 ARM z3 < CRT service module

ARM #% CRT service module ¢ tmcrt library~host _comm library % = -tmcrt library
JR FHRERT 2502 CRT service module 7 CRT server 4 & » @ host_comm library
T}‘*‘Q KFiFieB Ao i o ¥ tmert library » #% &3 CRT service module £ #%

T A5 Mk TIEA S 02 T ) B CRT IRAxenE (T4 6 o

tmcrt library
tmert library 7 & 84 > — $84 5 ARM =4 PR7% DSP - 4-p% > ARM % CRT service module
S THh % A S B S h 6 (3 2) 0 B ARM S eI R S o BB kg £ p
T SRR 2 AL AR 4 kernel St etk R s (S ko S £ 8 i
PR FF R RIS G o HEF TR RRA(RALT S FF
ﬁﬂ%)’ﬁiﬂﬁﬁﬁiﬁ%ﬁﬁﬁﬁ%&’# s A v linux kernel ¥H4% % % Suendk
s A% ﬁ% » ¢ FILE 1/0 4 4 (Lopen ~ _read ~ _write #) o @ (& 2)iz& 4
‘b rendo o 6k €4 tmert library & &% * 4238 @ * hcruntimelnit S0zt o -

iU % T4k 2855 P host_comm library 2 - i&t% host_comm library 1% 3t & @3 5%
Rffcdldg 4 mab o fAdp 4 P B 15 0 @7 @ % C 1/0 call ] ol v oo 4h &
ERCATE AEa

tmert library % 7 i KA TR ET Sficie o TOARBEET - B RB2E
CRT pRitens e fi 6 > Fla CRTPRER A FiS307 gl s & > L ¥ HmT DSP & 5
i DSP =4 el * 42.5% pF > o € 3R ARM 24 % CRT PR3 chig f 6+ 1% > F]pt > ARM =4 “*’i* PN g2
ARHEFF RPEBHThI N o pikeh 2B 358 € &% P host_comm library @ >
# host_comm library % i * o
(% 5.2)ARM = tmcrt library # & FILE [/0 S8/ & % fads 2 L CRT PRAZenSBic /i o

(RPCServ_OpenFunc) OpenFunc,
(RPCServ_OpenD11Func) OpenDLLFunc,
(RPCServ_CloseFunc) CloseFunc,
(RPCServ_ReadFunc) ReadFunc,
(RPCServ_WriteFunc) WriteFunc,
(RPCServ_SeekFunc) LseekFunc,
(RPCServ_IsattyFunc) IsattyFunc,
(RPCServ_FstatFunc) FstatFunc,
(RPCServ_FentlFunc) FentlFunc,
(RPCServ_StatFunc) StatFunc,

(RPCServ_ExitFunc) ExitCodeFunc, //2-FILE 1/0 > * % i% .t ARM = CRT PR3%

iwd tmert library * % &4 3 DSP :3«n FILE [/0 &8 & 23§ * 3t Linux/UNIX % 3uen
POSIX - style e [/0 12 % A# 2 K3+ (open ~ read ~ wrtie ~ close %) > v if* ¢ 11 &
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#A g file descriptor %4 it - BAH%R > & ¥ ¥ unformatted FALE 73 17> @ 2
%_# * C FILE STREAM I/0(fopen ~ fwrite ~ fclose %) » #7222 {54 2L C FILE STREAM
[/0 g sees et amgg 5 POSIX C 1/0 call 8228 C FILE STREAM 1/0 = & > POSIX 5 i*
1> 7 s & LM STREAM & «hF 42 & data-copy I|- % local buffer £ 4 & POSIX %
FI/0 8 0% ke s =0 - LERETR -

tmert library é0% — 384 P & * 42522 CRT service module 4 & (+ B« CRT

Server /i @ ) » ¢ cruntimelnit > cruntimeCreate ~ cruntimeDestroy % cruntimeExit &
s s BT N LB AR jff CRT PRA*& FenTh ik T Rfs B #1¢ * 3t Sl
kA § B AE 7 CRT PRARchdd €t i > A7 2l S5 p 38R 4% ¢ d host_comm library %
F e o Flt T G A g #-CRT Server /i & chidvdie— - & % » 55 tmert library

€ & BevRit T host_comm library » #X %6 host_comm library § 410/ & # i o

host_comm 1library

host_comm library 2 & d TM1IF #2 RPCServ #icie 2= » o TMLIF #3234 & tmert
library # it &3¢ i » = & (RT thread e & &2 % b &2 CRT 4p 4 Bl F g aud 2 » F] 3
TMIIF #2222 ¥ chthread v € & * tmmanMessageSend # d R E g K 4 @ E B ARM o
“rriie B ice ] 3 Trimedia interface 2 o

# ¢ TMIIF_start_serving & ;% § 4 g2 CRT PR7%¢0 thread ~ TMLIF init &3¢ 3 41
i Message & &2 s * & chfe 7/ g S0 F K3E tmert library @ » cdk v e i m o JI*
RPCServ_init &% 7# & RPCServ #i-ie. @ » 2815 TM1IF_add_node_info 3% 3 g2 il ¥ i ~
TMIIF_term & 5% 2 % o0 CRT PR#% 0 thread és i7 ~ TMIIF_remove_node_info & ;% 3 §# 3%
A EH 0 50 4] CRT IRF4 thread ¥ 45 4< DSP 4 @i % ey £ 3h4 » “F 1 THLIF
t-e B 9 eh CRT PRA% thread ¢ # * user mode library %4%iz DSP :#h4p 4 » &Rt &
RPCServ e itdy 4 2 » 2 = {6 CRT PRF% thread * € £ # * user mode library %t
DSP =4 i% 4y w § chds 1% o

@ RPCServ #- Rl f F1dp 4 A2 ~ v dp £ L@ IFF F R * PR FTAZ %
A g o RPCServ #rie € #& o adZdp 4 ehwt i 3 TMLIF $ice B 21 0 CRT R4+ thread
Rm Fl s JZdg £ g F & tmert library & b endf (3058 4 6 71 2 iR 4n £ PRATR R
o #7127 RPCServ %s‘ff'_g # & RPCServ_init o3V 36 TMIIF #55%e > 28 ¢ TMLIF #-e £ #%
# TMIIF init $5% % tmert library @ 3 tmert library A2 ek (TS84 & 2 2 TMLIF #2
e v kR ? i ehtermination 3t a0 ¥ U FEMES K init St e ;N imak B
% 3 RPCServ #icle i@ itk 5t » - #5318 host_comm library #2:e B ficke » V3t 7 12
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AL R Fd tmert library #& &5 & * 4258 & * chcruntimelnit ~ cruntimeCreate -

cruntimeDestroy # cruntimeExit &3¢ o

1. cruntimelnit :

cruntimelnit st ¢ @@ * TMIIF_init = = #-tmcrt library #2%f *t3k 3«0 FILE [/0
S i g & fds B d CRT PRARcndnBic /i o 36 RPCServ -2 ~ A1i2 s * & 22 0S K e dr 4
w0 AR TM1IF _start _serving & ;% fx#> CRT PR7% o

TMIIF init S03% 5 & ¥ & f2> - B A% tmert library 423K 34 7 FILE /0 S0 dk
Ao 2 feds % L CRT PRAFcndn e /i & (% 5.2) 0 B #&41% RPCServ_init #-#% 4 o 5%
%~ RPCServirie® - ¥ — BR|E_# * % = % ehtmmanSyncob jCreate & 3% » & ARM 5 kernel
@ £]2E - i semaphore 1 > ¥ #-i&  semaphore =it w B % TMLIF #-ke » &4 7% > TMLIF
Brlew & ch> i il 2 12 B semaphore = xk:® € F1 5 & * A25% % * cruntimeCreate

flEDCRT A LR F 3 > @ 3555 71 0S & o Message & £ (575 cruntimeCreate siip? )
T2 kg OS K enfe s i & o

m TMLIF #2 e TMIIF _start_serving & ;% A # k£l — B 2+ 3 i CRT PRGxe0
thread (5-2-1 ARM %) > % CRT PR7%¢h thread #4122 18 Tibfads » % B i{ § - 2 % &
i thread ®#% & CRT epR7% - 7 25 DSP = & 408 o CRT PRA% ¢ SUARM 4 s * 4225 4%
5% 18 ik o

L3 R end > F % cruntimelnit &3¢ § 2 feds CRT PR3 thread » #74 & ARM 33 &
* 42 5% fxds PNX100D a8 175 > i % #2358 %22 S 3 7 cruntimelnit & 3% » 4ot — % > DSP
HBheE TS T 1 F1#* CRT #& & epR4%+7 o @ ¥ & DSP =57 34 17 4k 4F W 3 DSP =4 RAM 12
{6 ARM =3 & * 4258 & J8-PNX1005 gcd» 70 > ARM =58 € %4 * T 6 chrcruntimeCreate
73 CRTE 1 B FM(H 5.3) e

cruntimelnit(Ex# CRT thread)
1
v
48 B DSP =37 24 7 4% 3| DSP =3 RAM
v
cruntimeCreate
(i g8 FCRTIRAZ#TE F3U)

A 4

fxds PNX1005

(B 5. 3)ARM = 4~ 4oL
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2. _cruntimeCreate :
(i) cruntimeCreate S15% * % &s CRT E e BR TR I { § AdZdp £ RPCServ #-
oo TR RBL T e 7 DSP = RAM pr 54 3] ARM =% user space @44k ~ physical
Az 2 pk 22 RAM e BF < -] 12 2 user space 424> =kt A physical 424a =4t {6 8 5] iz
w4 > B BT A2 console 3 BT S d B A7 RIS 7 B en 5 8B #ic(Arge
B)8 Sl FAzds i u (Argy 240) ~ IJE'E%J ! ~ (stdin 0/stdout 1/stderr 2) » ¥
‘b fel 0 CRT 45 4 &3 ¢ i ¥ 3573 2 MessageObject =t % RPCServ #i-e » 3 5 7 &
% e $9 2 TMLIF #0522 cruntimelnit P 42 CRT 45 4 i3 ¢ i - RPCServ #-e iR 3
55 TMLIF $Cied e * K f¥-%438 ¢ 3 0 termination =4t o

F o RIGEBETN  FTRARRF A - AERY BN - AL TMIF &
#leh > — 8P| € _cruntimeCreate & 3% 2 #%# * user mode library i% i TMMan 5% #> 42 ;%
Bk 2> F_cruntimeCreate S ;8 4 + = ki » % - » 2 #& @ * user mode library
e tmmanDSPGetInfo » % # B~ DSP =3 RAM p& %4 3] ARM =% user space #7424 i+ 4k ~ physical
Azhe i ht 82 RAM e B < o > 2R {8 ¥ user space 4245 = hF R H physical 424 =kt 13 8 )
a0 2 (4] DSP sfdp £ EHLpE T i S it (5-2-3 &) 5 % - o JRd
cruntimeCreate 3% » B * f28 v 12 @ » CRT PRA#F (T 9r 2 vk 2 ((£ 5. 3)+ &
M) & R F2N jE console F » ST S d Bt A2 2 9 P oS8 Bc(Arge B)
22 2 B A hk (Argy =hb) > Ljﬁ»?ﬁﬂﬂi7‘(std1n 0/stdout 1/stderr 2) - izu
B F €4 cruntimeCreate & 3% % & TM1IF_add_node_info & 3% & - J i¢ *
RPCServ_add_node_info 3% %5 » RPCServ #% ; % = > TM1IF_add_node_info & ;%42
¢ ¢ * tmmanMessageCreate £]:& CRT 3t & @ik cgid g3 » @ ¥ TMIIF #%e» %340 -
B kg § i o0 termination S5t 0 #71 TM1IF_add_node_info & 3%+ € I P*i% i

RPCServ_add node info 3% 3 MessageObject = 4-¥? termination a3 » RPCServ $i&
w9 ((45.3)7 £30) -

(% b.3)cruntimeCreate & ;% 3% & % host_comm & ;% B3 i® CRT pPRAE#T % chIR B T 3

typedef struct {
UInt32 node_number; )
UInt32 argc;
String  *argv;

UInt32 Stdin; L U e A
UInt32  Stdout; > R R ERE R E RS
UInt32  Stderr; i gy o F 3

UInt32 address_shift;
UInt32 sdram_base;
UInt32 sdram limit; )

RPCServ_Node_Terminator terminate;
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Pointer  data;//4p ¥| NodeData &
stackTraceData_t stackInfo;
} RPCServ_NodelInfo;

typedef struct

UInt32 dsp_number;
UInt32 dsp_handle;
UInt32 hostcall_channel;/i#iL ¢ i =4t (MessageObject *4k)
Bool valid;
> NodeData;

(i1) - tmert library ® REF * RExd B+ 42587 4% b CRT PRA:H iTermutex htk o

CRT FRi% e thread &/l * 425 ## »! cruntimelnit SosSARfe™ 2 > gt aRg ¥ £ 7 2 4250
2 ¢ > B B e CRT JR7% thread » thread » £} semaphore [ %74 & #5 $&{cds (Feh
FREF 0 B PR g MR 0 L AR ehE (S € B b CRT JRAReNE: (7 0 5 0 3R DSP
S A2 & g A w AR #h5f% & CRT PRax & A ARM =4 & * #2350 % * crtl-c i ¥
it A2V pE 0 A Bk CRT JRA% 0 thread » #707 2 4250 7 249 % mutex B ki
b CRT PRAR v (T enfe 7 /i o o

SOREY AN R G A @S AT i b CRT PRFE thread e (5 5 i % 4258
¢ L fuser space ¥ & — B 23 hmutex ¥ 7 T B mutex & 4258 Fcd PNX1005
R ARG T L SR 2202 T SR 4 B S B nutex P 1T > & LT G
23— D4 I mutex 70U AR5 g - B AR Rk b CRT PRAS thread sds v 3
Fod A A FRd f B nutex i o & TP B AR A € S g2 T mutex
(7T G oenk kB E o

dodk frds ¥ g 2 A d DSP R A 4 0 PRAE B mutex mhb R it 425N
#§ cruntimeCreate & 3% > #-i B mutex = 4t#%1% | tmert library 2% - B 23 84 >
izt RPCServ #icim g = DSP =4 @ i3 k & fx b CRT edg 4 > &2 * tmert library %
B host_comm library swc®s % & CRT PRI%e0d 5% 4 6 —ExitCodeFunc & 3V FF » & B O

R LA R 7 AL 2 T EHE B mutex o4 %o phin s 4 B (R 57275 -

3. cruntimeDestroy—f# ¥t & i ¥ 3§ ¢

cruntimeDestroy * 35 d ctrl-c 318 ¥ b ARM =4 & * 25 PR A2 L g i oo
B E o BRI NRRE BT AR UTE L L A e B nutex ehds (T2 {5 4 AR o

B Rctrl-cERF AR B* 2Ny EREH A ILH T TR 2N F
£ - BAIE ctrl-¢c ¥ 2 99 handler » X {4 4] * signal( SIGINT,
ctrlc_signal handler)#-iz B handler :x# %z B ctrl-c ¥ ¥7E 2 o 2 {8 F @ * ﬁ"f i
ctrl-c4p £ > i handler :j%g &b - B4k 7l eh ExitCodeFunc & 3% #F i > L B4k i * A2
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A T hnutex fRE 4 L B ﬁi;‘iﬁé et el cruntimeDestroy &3t o iE i S0 gt g 1
# 7% >t host_comm library &7 termination & ;% > d v e ¢! tmmanMessageDestroy & ;% %k

B LT

4. cruntimeExit—.A & CRT PRF% < thread :
d 2. (1) e e g % & CRT PR3% thread 0% (¥ (cruntimeExit) i pF € 4244 {7 >

MmO AR ET* cruntimeExit {8 #riaen® 5 o rj-*u{d host_comm library s TMLIF #- %
7 TMLIF_term & 5% > & * pthread_join & 3% £ tmmanSyncobjSignal & ;%2 signal &%
#3420 CRT thread » % # P = % &34 (7 CRT thread 4 7 =2 % & {6 > 4 ¥ thread
AR 8 F R s 1T o
¥] 5 cruntimelnit 3% %ﬁ“ d host_comm library e TM1IF_start_serving & 3% £]i&

1 CRT thread & ivpF » € A— B & 5 B4Z > f thread 7 B EFIEET /5 F FRE =

= i %] » R 16 Fxds thread % 41* tmmanMessageReceive &3¢ j&_Message % 77 queue buffer
Ptz packet g#s (T o A dedk A B R & CRT thread 3 P % while loop #i&— % &
eds (T £ 3% ok CRT PRF% > ",ﬁ% 1 7 host comm library ¥ 7 2 - B >3 S #k
gServingStopped ° & thread # = i& » while loop # ’KQ ;ﬁ d 5B SN T e
7while loop e ™ — » &£ iz B * #4258 # * cruntimeExit & ;% pFos ﬂ*u? " % 8 host_comm
library #-i& B % #ck 75 True > 3% thread #2237 - v & » ¥ ¢ » cruntimeExit &
F B2 signal 0S & # ¥ & L ¥7 4 & o fE iR & CRT FR4% thread i&w & 38 (F 357
M FSEdF ¢ - B4k block o iztk# B CRT PR43% 0 thread 4 ¥ 1 %’ﬁ“ﬁ pthread_join

383 g T thread Tk o R E § (354 5-2-5 & o

5-1-2-2 DSP 4~ CRT utility

CRT utility # “"’fnj* kF TDSP R A2 Nt B 20 C 3038 (C 1/0 call)fs (&
5.1) » & B SN ep P FE T > N E P AN * 0C [/0 call 22 CRT utility
FFEA R APHL CRT client g > $2C 1/0 call @ A F & 0%k sdk ity bl
fiip & ket g L CRT JRAkendp £ /i % » &4 1/0 driver componenets 43 % 1/0 &
szt L CRT PRAxenandice = - @ C [/0 call #§ i¥R|* F# hostcall library %

host_comm library ® % = -

d (5-1-2-1 & )ARM =5 ch tmert library > 24 i sesg ARM 28 ¢ # * & 3@ 2 POSIXC 1/0
call % & FILE I/0 3 1% » #rr2 DSP +4 7 # & 4% i¥ FILE [/0 pF &_i¢ * POSIXC I/0 call
& H_CSTREAM [/Ocall> &i¢ * CRTutility # ¢ & TCSC library #-f #g 5 s 5 C STREAM
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[/0 call #4% = POSIX 1/0 call » % &_read(), fread(), getc(), fgetc(), gets(),
fgets(), scanf(), fscanf()F] 7 ARM =% ’%%§:€K§‘ﬁf‘é read *:i& 7 » >* §_ik fwrite
E@E**ﬂmbﬁeﬁﬁﬁiﬁ’gﬁéT%(ﬂﬂrwyﬁﬁ*ﬁﬁﬂlﬁbﬁeéﬁ&’
R CRTutility = ARM i Jig - =070 # a0 € o ARMAF 01§ =osp o e Ede % Hwrite
d’MV*Q®MMﬁH—t%ﬁf?uwmﬁ%%W°ﬂ TCS C library 7 mizik
hgk g o 702 DSP sk 17 FILE 1/0 4p 4 #ic® & ARM 24 3% i PRA%c% %ﬁ%%leuh»\EkfiT%ﬂ;

58— npd % o

[/0 driver components— % CRT client i & - & & & fdk (T4 % 4 Senddic » * Rk
TCS C library @ it Snfic§ $Hdp £ @ 74 € e K » ¥ fcd hostcall library B 4e- i@ @
JeJL s 1T > @ i Sl 5 B T hostcall library R 78 & » 4 45 CRT ehds T2 2
s AT BE REGLPEBr@Ey $% TCS C library

F]% DSP#epSos 0 A £ 3G i TR ARM == = C /0 call | #0583 48
ATV R R - e T (R 5. KRR IFE B C 1/0 call hwt i > R IF B
% I/0driver components ’ i& # components #2.8g & = #fdnficie = » * K F ¥ FILE [/0( 2
fﬂ—%%] Por e 3V s Erds B R CRT PRAF DS 5N 12 2 444 ARM =3 Linux B v 1 @ * end
s FARFE R A RSN > &g S FILE [/0( 2 %ﬂ-ﬁi@?] Por )34 g2k g CRT PRAZ end 3¢
g T*ul:*i’(z\» 5. 2)ARM ## tmert library #% &« FILE [/0 S/ o 5 4prs i » H 8 7R3
PR g kdn £ B ARM =18 0 4 ARM =4 kernel B 3 AJE 0 4714 ARM sk G 4 WK
SV kP TP
(# 5.4) DSP = 1/0 driver components (i2#8:%4 5>+ FILE 1/0 £ fc#s % ok CRT PRA%<
P 17 30)

static Int32 Openfunc (String path, Int32 oflag, Int32 mode )
static Int32 OpenD11Func( String path )

static Int32 CloseFunc ( Int32 file )

static Int32 ReadFunc (Int32 file, Pointer buf, Int32 nbyte )
static Int32 WriteFunc (Int32 file, Pointer buf, Int32 nbyte )
static Int32 SeekFunc (Int32 file, Int32 offset, Int32 whence)
static Int32 IsattyFunc( Int32 file )

static Int32 FstatFunc (Int32 file, struct stat *buf)

static Int32 StatFunc ( String path, struct stat *buf )

static Int32 FentlFunc (Int32 file, Int32 cmd, Int32 flags )

void _report_exit_status ( Int status )

static Int32 SyncFunc ( )
static Int32 FSyncFunc (Int32 file )
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static Int32 UnlinkFunc( String path )

static Int32 MoveFunc ( String src, String dest )
static Int32 LinkFunc ( String src, String dest )
static Int32 MkdirFunc ( String path, Int32 mode )
static Int32 RmdirFunc ( String path )

static Int32 AccessFunc( String path, Int32 amode )
static DIR¥* OpendirFunc ( ConstString path )
static Int32 ClosedirFunc (DIR¥* dir )

static void RewinddirFunc( DIR¥* dir )

static struct dirent* ReaddirFunc ( DIR¥* dir )

d 5-1-2-2 - B4~4 % TCS C library B ’%%4 HIFIDSP =g A28 ¥ L * eh
FILE 1/0 45 4 2 ARM =4 2 & S FILE /0 choffe (T3 5 ¥ 5 - b % > 5 7 ;R DSP #4 7
® 1/042 4 & # T ARN - B 1/045 4 284 4 { & J TCSC library #-4% i FILE
[/0 2C 1/0 call #& = POSIX 1/0 call > @ & 2 ¢ & & A4 4 L ik B RS A
RS ARM S o 50 FREA Raudp £ # A o A JE e mDSP:%#ﬁ £ ,7*&"/-“ ® 1/0
b R ELA T (£ D5.5) AR DSP AR £ 4 € F B PR EL A plt RELHE
% C Runtime Call ID -

(# 5.5)DSP =4 FILE 1/0 «»C I/0 Call -~ % & CRT JR#*+:Exit &322 C Runtime Call

gL
FILE 1/0 v C 1/0 Call Functions C Runtime Call ID
close() ~ fclose() HostCall_CLOSE
fgetc() ~ fgets() ~ fscanf() HostCall READ
getc() ~ gets() ~ read() ~ scanf()
fopen() ~ open() HostCall OPEN
fprintf() ~ fputc() ~ fputs() HostCall WRITE
printf() ~ putc() ~ puts() ~write()
isattyO) HostCall ISATTY
statO HostCall STAT
fentlO HostCall FCNTL
fseekO) ~ IseekO) HostCall LSEEK
fstat() HostCall FSTAT
_psos_exit()~exit()~tmMain EXIT(O) HostCall EXIT

(# w454 ID3 5 Appendix B)
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tpSos ? DSP =4+ 44 (7 4h B 430 (7% » € #- /0 driver components ¥ % 3 i*
feimpt i Pl Lo E—-UID Driver t @ (% 5.6) @ & Sipeh R RS dcdp ik &4
# 1/0 driver components # % i3 ¥ Snffcshizgt » >+ & > 45 4 i5d TCS C library e
Fiow bk seret s Jod (5. 7))k sed el Al Gy i r g J Seed el Sl B B A
RECASE LR PANEE - S I 5 L e A SR mw;\;]* ¢ 7| UID_Driver_t &4 ¢ >
LG OBGER ik k Ak Talic s R %,J%ﬁﬁm&ﬁﬁhﬂﬁﬁ?@ﬁﬁﬁ
EARM A g adg 4 ¢ K Ris L @xe R@Edg £ 0 F BE L AR

(% 5.6) UID Driver_t S+ (£5.7) 7 MAhSE kien i lieted 4

struct UID_Driver_t { int _access(const char *path, int amode);
UID_Driver next; int  _close(int fildes);
I0D_RecogFunc recog; void _exit(int status);
I0D_InitFunc nit; int  _fsync(int fildes); /* non-POSIX */
I0D_TermFunc term; int  _isatty(int fildes);
10D_OpenFunc open; int  _link(const char *existing, const char *newfile);
10D_CloseFunc close; off_t _lIseek(int fildes, off_t offset, int whence);
I0D_ReadFunc read; int  _mkdir(char *path, int mode);
I0D_WriteFunc write; ssize_t _read(int fildes, void *buf, size_t nbyte);
I0D_SeekFunc seek; int  _rmdir(char *path);
IOD_IsattyFUHC 1satty, int sync(v()'d)’
I0D_FstatFunc fstat; int  _unlink(const char *path);
I0D_Fent1Func fentl; ssize_t _write(int fildes, const void *buf, size_t nbyte);
[0D_OpenDI1Func  open_dl1; int closedir(DIR *);
I0D_StatFunc stat; DIR * opendir(const char *);
I0D_SyncFunc Sync; struct dirent *_readdir(DIR *);
IOD_FSYY}CFUHC fsyr}C; void _rewinddir(DIR *);
IOD_UI)I inkFunc Uf)l ink; int _open(const char *path, int oflag, ...);
IOD_LmkFUHC lmk; int _fentl(int fd, int cmd, ...);
IOD_Mkd}rFUHC mkd}r; int _fstat(int fd, struct stat *sbuf);
I0D_RmdirFunc rmdir; int _stat(const char *path, struct stat *sbuf);
[0D_AccessFunc access;
[OD OpendirFunc opendir;
[0D_ClosedirFunc closedir;
[0D_RewinddirFunc rewinddir;
[0D_ReaddirFunc  readdir;

\ 10D_MoveFunc move;

& 1/0 driver components # - J&* A23\ @ ¥ chi Bip 4 ¥R E G F R B hdde Hf
2 1/0 driver components ¥ (% 5.4)% &4 £ $H a5 %“’ﬁ*}i%— B (% 5.8)mi
Jf# » %75 &% CRuntime Call ID » # & * HostCall_command ..éﬁ#@_ﬁ? parameters .f‘%ﬁ )
kigEdp b @0 R T(A L5 EARMT TR
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(# 5.8) HostCall_command % T?-(}jifﬂu T d /0 driver components 3 % » 12+ d hostcall library % %)

struct HostC
void
Int32
Int32
Int32

HostCall_Termination_Handler notification_handler; —4 % notification_handler i3

all command {

Xrequester;
status;
notification_status;
returned_errno;

—> 5 P ow @ixdy 4 0 thread T
—» BT AILER KR
/* HostCall_status */

I5ad

HostCall Termination_Handler termination_handler;—»## termination_handler i3

(5l

Int32 code; —> s A
union {
struct {
long retval ;
long fildes;
} close_args;
struct {
long retval;
char * path;
long oflag;
long mode;
} open_args;
struct {
long retval;
long fildes;
void * buf;
long nbyte;
} read_args;
struct {
long retval;
long fildes;
void * buf;
long nbyte;
} write_args;
struct {
jong  qetva; ME AT L B L R
TCS_Stat  *buf; (p o &7 FILE 1/0 4p B¢ ~ % & CRT PR
) Istat. args; Fhind ot g Sl
long retval;
long fildes;
} isatty_args;
struct {
long retval;
long fildes;
long offset;
long whence;
} 1seek_args;
struct { )
long retval;
char * path; .
TCS_Stat  *buf;
} stat_args; )
struct { )
long retval;
char * path; ’
} open_dll_args;
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struct {

long retval;
long fildes;
long cmd;
long flags;
} fentl_args;
struct {
long status;

} exit_args;

} parameters;
}//end for Union;

#12 1/0 driver componenets i & Tj‘*u%’jiﬁ components 42 & f4f 17 dvdc > $+dp 4 L
%iﬁ%&ﬁﬁﬁﬁaiﬁiﬁﬁﬁﬂmﬁwulmmwﬁ%%
_HostCall_send( HostCall_command *command )& 3% 4 & - Ex#> hostcall library %
fF DSPts FenCRT 45 4 @ & Bi238 1% - [/0 driver components AZALws v il 1%
Hopt & % 3| hostcall library M T ei@ (TR TH L » 1 € K ARM =4 { 22 e
HostCall_command 1§ - :# P~ 2 S8 ? hretval Ex #c B Ew &% TCSC library
AR * 2N dr % AiE » hostcall library 17 {8 & i® + 213 iF @ 45 3%-hostcall library
& host_comm library ~ ¢ #-HostCall_command % # =7 status X 5 HostCall_ERROR - #
i3 &ﬁz)’j&g 955 B status 21477 45388 4 > Risw @-1 L TCSC library £ & * 425 -
hostcall library—3% - % asyncronous 1/0 call /i& » § 5 » 7 P?-##T'Fihﬁc‘,‘;ﬁ% x4
SHE R 4 ¢ KB ¥ # * host_comm library & {7 result buffer ¢hpe & & @i »
@é%ﬁ€#ﬁ¥wmeMHW§#ﬂD@%%*ﬁﬁﬂﬁwﬂ?ﬂﬁﬁ&ﬂﬁ€:
£ ARM=w &t €% notification_handler = fZ thread » £ #% ¢ * host_comm
library # # i termination_handler #ifs HAJZ & % A iz 4y £ 3K

T aEdy 4 & AR R R AR w B el 0 7§ ENEE 1T
“hehfs (E30EAT 0 0 & 4535 AR ARM 4w F % 4§ 38 fe e cal Iback function i ab
(hostcall library # # notification_handler ~ host_comm library # &
termination_handler) » thread ¥ 4 ~ % TJZRE R 3 dn £ ¢ KB &7 ¥4
£ AT A F e result buffer ~ @i ¢ K= i 4 i=ab s ARM > 528 F @ 2 4 hostcall
library % § § - #r4 hostcall library # i 7 _HostCall_send( HostCall_command
¥command )iz B 3058 4 & EF B [/0 driver components ® &l (¥ S #cid * o 1L frdin

EANER )% L
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% i host_comm library 4 # 7 — %4 hostcall library & § # 0% &> “70 v &
#7 _HostCall_host_send( HostCall_command *command )iz i & 3% 4 & % hostcall
library # * - 3£ hostcall library #-% %34+ callback function &+ ~ thread ¥ & -
2 38 & sk fi o HostCall_command 4% @ » host_comm library - ¢ host_comm library
B S B £ Ree b fe B & @ (55 host_comm library) -

% host_comm library i d14p £ =478 » hostcall library q}bg suspend iz i 1&"@2#@

¢h thread(d 5-2-2 & 354 DSP =hdp 4 @ K dg £ =pk B i% ) > pSos § #4447 2 # DSP
““’:}‘p £ RJIL Rk chithread - € & ¥ P f] ARM = w @3%4p 4 20k i8 0 A § £ ¥ d]eh
i 5 N F R UL & w B ehds 7 0 4702 hosteall library # #5748 — & asyncronous
[/0 call im » 527 e 3| ARM 3w % {8 7 1ok fR A 4% hostcall library suspend =9
thread » hostcall library **#* # & 7 notification_handler(5-2-4 & ¢ 333t wf fE i
WAE) 0 IR B S a7 thread & A @iy £ nw > BU PREGH L 2 KRR
# o % d host_comm library 2w » v iR ¢ £ f= &JZR i (status ##)K »
HostCall BUSY(*3x 1) » & 7n & B idZizBdg 4 o

2.1 5-2-4 & ¢ P ARM =% @ packet & % DSP =4 41 ¢ %715 > DSP & 4 ie of fR2_ 0
# hostcall library suspend €7 thread » &t jﬁi%é iz [ thread @ /€2 # 4 hostcall
library suspend e = #8444 {7 i € 44 {7 £ 2 7 7 73 > HostCall_command %4+
¢ host_comm library # % termination_handler » % iiie Bdp 4 RZ ey d & L
€ #7e% v hostcall library & ™ — =t CRT 3-8(% & 45 £ AL R A 5 5-2-4) -

(hostcall library & i35 5-2-2 &) °

host_comm library—#%2* hostcall libraryfic ¥ 45 £ #7§ T ko> X ¢ * user mode library
fadp £ abehlje ) P ok T Eﬁ’ﬁithread e 15 ~ 2 87dp £ RIZ A F R
& #8 1/0 driver components Al 3% & #HE F i 3 3¢

host_comm library ¢ HostIF £ RPCClient ficie 2= > HostIF #icie ¢ 1% user
modelibrary ¥4y 4 cid i% 22 4% 4 ARM =4 v & ~ CRT &3 3 3 o § 22 92~ o At
suspend 7 thread> @ RPCClient #-e Rl §  4p £ P> @ 35 B g £ & 7 ehe K
Bl ARM A » Btith hdp 4 7 2= & chis 7 o

(k3£ 1) PRAR 3K 23 = 48 > HostCall_BUSY ~ HostCall_Done - HostCall _ERROR -
HostCall _BUSY % -+ DS{; éﬁ’,ﬁ & ARM =5 3% #4p 4 JRi% > HostCall Done # % —r ARM =4 17 e
m#E £ oig e i@ F 4w DSP &% > HostCall ERROR RIF ae NI fedp £ LG = 3% “" .

F o o

e
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4 - B #4kE host_comm library ¢ # #_HostCall_host_send & 3 % hostcall
library i¢ * » p 3% ¢ #d RPCSend #i-e4|* hostcall library & » 3 HostCall_command
‘”f#“ d [/0 driver components 3 » e17C Runtime Call ID » /&= ‘:A:JLF] L H F 7 & result
buffer>RPCSend e >t §_ % 7 #8zcaf8 ¥ *t fe B - #. HostCall_command £ result buffer
7% eng [ 0 #3k #4F e HostCall_command P % 4F Wig 2 > A P fLEH 2 F 5 control
block » @ control block s ak ] 5 f& %k #73) chdg £ = 0h(5-2-2 &) > & B dp £ ub i
7| packet i rj-*u ¢ & * HostIF #- 4% & 0 HostIF_send 3% » #-4p 4 t=uk 5 » packet
fs £ “}'J * user moder library &% ARM 3 -

FRIEET %ﬁd ARM srid® = & i B dn £ 3 R (EF § A Bz eh
?}1‘9—) » #7112 host_comm library 7@ RPCClient fii 4% & termination_handler & ;% »
W BiEdy £ ak b ARM = ,j*u % HostCall_command 1§42 %4+ termination_handler i+
B(5-2-4 & ¢ Fhmp HF 7 ) dopt - ko B3] ARM g2 = dp 4 ¥ w fdp 4 ab % DSP

#h ~ HostIF #i-ie 3% o hostif _TMManNotify & 5% ¢ 2 * user mode library 4% icdp 4 =
kb T fz#s hostcall library @ #3% ehnotification_handler =t % =f f22_ % 4% suspend
¢ thread » 281 ,T*u'v“ 41 * termination_handler ¥/ ~ & A v & & % TCS C library &

Ro ¥ 4255 i thread i€ (7 6 T Bamb do S Fack RS G R E ;z;%.-ﬁARM:% CRT
PRA% »]*u'v“ st iR By 4 RIZ (K32 2) o 30 o hosteall library AR % ig=dp £
#& @ 1/0 dirver components AL it Sl ¥ &L AT iecndp 4 ¢ Xp % - v B F

#14 TCS C library & & * #25° (B 5.4) > = & 1 p =4 4 @ o § M A 2h2 @ Phmeni®
fEi 42 0 35 5-2 & CRT 8 (e s 4 -
¥k ?]:a HostIF #i-ie ¢ i * user mode library % fidp 4 foab @ fcehds i > 471
PNX1005 — kx#> » 2B A i » tmMain & * #4238 A 482 %0 >+ € 5 HostIF_init kgl
DSP =hi#id 53 » # ¢ { 536 tnmanMessageCreate 3% » @ » 22 ARM =4 4152 /530 ¥ i p*
i iservice 3 2 0S B @z i > % ki L & signal thread 7
hostif_TMManNotify &3¢ (G5 5-2-1 DSP &) » & ]2 MessageObject 2 # p % » @ {5
T4 AW P 3 i MessageObject 4k i € &7 > host_comm library s> § #? -
Bfé g AR P 1817 BT packet P g i@ * T o

7=

(*P-T—Z)E:"*Fw\ﬂ’ 'ﬁg%#ﬁﬁ‘i@f’"F‘TEf ’ 1._‘1{ JARM%W*' ;§,|91§ At %’f g
termination handler » £ =x & ﬁhostcall library ‘\i‘—T‘r,%-tﬁv CRT g; o i ey 4
Bix > Hepdg £ i eded tgrmmatlon handler » ¥ #_3 control block #°

HostCall command THN B AP # 7k & [/0driver components # 4 1 HostCall_command
P s 2R{s¥ control block 42 HostCall_command BHER F )
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5-2 CRT &

g w2 LR library £ 7

CRT thread :&
T 425N e pE S 7 2 DSP 24 4p £ & g2 4p 4 9 CRT thread {6 0 A 4%

DSP #

— Application:
A'pp|I'C3tI0n: liﬁ £ g e exSvipDeinterlace.c
. 5
TCS C library TCS Clibrary W B
[/O driver dp & L I/O driver
N component X ceirioaEnl O
) A kTl ARM = ) oK
1| hostcall library1 | ® i > A&gZipsw hostcall library 1
R Ear g Tty A v 1 ok
RS+ 58
i 4 4 host_comm library 1
host_comm librar P S Suspend —resume - e —sr =
- Y WEse st A ad 1 fthread 1 TS 2 i T EE TR
EFF&E* 1 X Fenssidd o A EhEik
result buffer v ¥ 4F | b 3
User mode library 1 Bitdpt ZF A nost_comm ibrary 2 7
1 : .
Y * | (In packet 1) User mode library 2 | &* % #&ifcw

3
ARM =4 % % » % DSP =% o
(B 5. 4)DSP = i&
b2
d 5-1-2 &

library £l 4144 {7 ¥4z DSP =4 4

g

A

@ s packet 1

>OS % ¢ Message f@;'a%%:i‘]

packet {s @& * &&
% ** Message & =r1callback function

(R DA

- %

2

FAipe e ARM = CRT service module ¥ DSP # CRT utility 4% &9
S ehE o B ARy \)]* A * & * CRT Service Module s tmctr
JedZin £ 1 CRT thread » 2k 5

CRT thread %.i& it} e+ 27 CRT thread 7i& iv b &2 % 4250

&

B LE’?mF&é % o

B

HEE > 23RBS 3T 0 BB (RT thread » 7 e &% 3 DSP 2 Bdp £ ik » 2R
5 i thread #% ¥ ji< I £— 3. queue buffer % 3%1{c DSP = @ kchdg £ > 0S § p # 4 fie

WREE o 2544 @ ﬂ‘sﬁiywﬁ H ¢ — B thread /€_queue buffer * # P~ packet » 7% {4
£ Ry r b fdy 4 AJZ 0 &3 E5RF B CRT thread %5 -
i® queue buffer » ] 5 4-% * B CRT thread ff‘u* - B queue buffer > i&t% DSP =3 & 1@ :%
Sl O iE o o» & P PRl TR e Bdp £ 8 & B X% ARM = CRT thread % # queue
buffer » iz 3edf +r 7 2% B8 F RiHHp 4 HA A3 4o R -
ARM #e20S k& k3% > DSP =4 & 3% packet ¥ 7 % & % 4 4 & % $|v% i queue buffer > @
F1 5 # i CRT thread 4 7 % 384 - v ori @4 % 5 ARM 5 Linux OS scheduling
a0 RE AP - B thread 7 44w ﬁifi*uﬁ queue buffer #dZ e ¥ > @ ¥ dek FpFT %
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% packet #i# 3| queue buffer » 0S » ¥ 1 PF:R H ¢ 9 thread % A&J32 queue buffer ¥
hpacket » H 4o dZdp £ e o

Rm o F]1% % CRT thread JF’K ¢ * 3]- B queue buffer » #r i dF4]v P e pFe 12
4 3 P~ queue buffer eh#s iv 91 Z e 1 4 & (semaphore) ° ﬁ*ud» A R W i
3 74 ® 1T CRT thread » rj-*u €FF ?;’K—i P~i8 iz B % F e semaphore > ¥ £ semaphore

srcounter # 5 0 » %}L‘»? 2 3| queue buffer 3 P~ packet

CRT thread A& T} &2 % /255 4 f25% 2 FF el 4
F] 5 e DSP st § S d 2w 0 £ i B CRT PRA% 0 7 & DSP = 3% & FRERNE
Yuindf iF o orru = = 5 & CRT thread 3# P~ 3] packet ¥ a2 2 4p 4 )Iag 2 while loop
PHFT-wienE F FFL 3 P semaphore o £ & > 2 425% & CRT thread & (¥ pF v
- BT o A2 - g Il R CRT PRAxende 17> 5 0 @ d v & DSP =iz g
Fef @ 4 CRT PRAES 14 #7022 3 DSP S4B £ > 4 A2 5% 2 bt 7 5 & CRT R
Frde (Fw LAk block 42 & » i 235 (5-2-5 &) -
BT OoAAP ARG~ TR A2 @ * CRT service module sf2 5 v i F HF
(5-2-1~5-2-5 &) -
7 ARM =4 /& * #2.3% #-PNX1005 fx#e 5 » ARM =5 s * 4258 @ F L gl dp £ R B F & o0
HEE TRl | F 40cdp £ ¥ a2 0 CRT PRA% 40 thread @ 23 18 55 3 4812 314p £ 16 adZdp
FREESTR AR TR R F L & T A e 2 b 5 CRT PRAE 4 & (R
5.3) ¥ Eo B* f258 1 * tmert library #& & cruntimelnit &% * &k gz CRT server »
% i host_comm library ® e TMIIF #-ke g]: CRT i ¢ :f Message & nredr i g ~ &~
xRS ITS N A e B R g CRT PRaxenddic i o 46 RPCServ ficke » 2R 18 Atk @ 4
£ 3% & CRT PR#% thread 0 thread -
#¥ 0?42 ® ¥ cruntimeCreate 93¢ %% server jdZip 4 B hIR B T 0 Ff
d TMLIF Bl gla ) CRT i ¢ s > T #-pl I ke id 43 ~ &% #2553 » <0 command
line "f%%éi’#%i?@?] :’1@?] »i#3 RPCServ #-ie adZip 4 P 1% imnh 3 p 7 5 H DSP =4 5 4872
g = uk 2 ARM 35 user space m#ieRAE abenak £~ KR § i chdic iy
#% T RPCServ fice @ SR {8 * 4258 4 1% user mode library 34 TMMan 5% 42 5% £z
# PNX1005 -
d 34z % CRT PR3 thread ™18 » A 4R8N A7 > 2 T #L LN e BN
T & CRT PR7% thread cuntrimeExit &3t » #7025 * #2538 € % * mutex 1T 2 & * #25°
EiT P enfe i oG o BpFR-a At et % L CRT PR32 v o @ g2z CRT PRF% < thread
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i¢ » CRT server rtﬁﬁv » %38 TMLIF $i-e £]2& chfe %7 /1 G #- thread £ block d&icdp 4
Zoa o B DSmeﬁé 0S & = =4p 4 @ﬁiaa] 60 4 ¢ d kernel 2 fx# thread 44 iTi iz
21 R e (F o

DSP 4 f 3% i % 4250 5T chph % A el b £ 0 0 g B A 4 Rl A4 4
P BLE T I ARM s R B Rafs T iS5t mak o HostCall_command 0 &
B4 ARM =3 & ’T} ¢ &_41* HostCall_command . “r#P\ BiATEAY ARG a4 * =
>3 T o m DSP 47 1/0 driver components ﬁ*uah% ERE AR ¥ x DA REer: BT

& pSos Ex#* B*)J'* LT 1F 0B ik 5503 B UID_Driver_t % 4£(% 5.6)¢ »UID_Driver
~~%‘f§’-ﬂ'\},@‘? A ket @ CRTPRBFRZSFEZ eI F TSN enfig o 9112
Bed A28 @ * gk A At il s B EJE R Aiet e anfiCieqm o B R it Ah %k Suet el ep
S 38 ¢ #CUID Driver_t B4 @ B-d13%in %k seed v ] e0F J CRT PRARAR & & Sudk 17
K ;I 'T} . ¥_1/0driver components # & ek 1% S e FpL 1%5’*“ ik (T £ the K iF o

[/0 driver components i it &y L ¢ Hedp £ SEL S dp 4 S I
HostCall_command 4 ¢ - #X{$# * HostCall_send & 3% fx# asynchronous 1/0 call
T R RITIE * AR5 Rk %k sued e (55 B 5. 4) » asynchronous 1/0 call 0
AR )’j‘-*'u{? Fb Sk ser et E AT R 0 3%k sef e i0 thread #5 ¢ 4% suspend - 3% DSP
WY LB ARSEH ok et el a2 2 B o @ asynchronous [/0 call F {4 hostcall
library § § > U € %4 5 3 (£ 5#® T ks HostCall _command . *’}#iﬂ »~ ARM = w % DSP
SPF > DSP 3438 (797 7 cnd sV mhk 0 @ 2% Koek fRAR suspend 0% SLrE et 4R B end 3 R
FRETFER AR RE DL T R R AR 0k Sk e R B R B pt A [/0 call
S LR e T

¢ % = {s e HostCall_command & f? i %5 @ % host _comm library s RPCClient $i
oA B ket § F 7R result buffer k&2 3 K ARM =53 » e 7 0 Ris &
P ¥ A - s HostCall_command ﬁ“—é—f#]ﬂ % ¥ result buffer 7 FF + | éhcontrol
block » # & #-i& ® control block =t & » HostIF #-% > d ¥ #-control block - ak%
»~ packet & > ﬂ * tmmanMessageSend #- packet i ! o

#-packet i 11 {4 > hostcall library ﬁ} € v gt =k Suef et 42 B osuspend A2 R e

DSP #4:% 4 £ 818 o ARM =5 OS & 4%4< = packet #-2_ % » queue M { > CRT PR#% e
thread %g A fcd > thread if € @ * tmmanMessageReceive # 1z packet » ¥ j¢_packet *
P~} control block sk 2% {5 i@ » RPCServ fi- e i& {735 £ a2 -RPCServ #i- e J ¥ control
block fihhféﬁ,jﬁg LAl L3 G4z £ > ¥ control block 7 DSP =% %8 2e %48 =
hHiE = ARM =% user space & #ic a8 = ht > 2R {5 ARM :%J,,T*u? 1 A user space 3# I control
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block #Z¢hdp £ P F » 134545 £ S ELE e i R ph & SR TR SN 0 Rl ph R R TR

¥ kp kernel » » ¥ ic &4 tmert library #& g ® b St 4w & fxd g L CRT

PRGN ;8 A e o @~ A% & ALk 175 N eng ey £ _control block p p# B4 & o
Pirzips 8¥ i g7 v @E > #7020 RPCServ #i- ¢ = » @ 34 » control block 7

\\\?{Ir

BAF = o4& F thread * ¢ % * tmmanMessageSend #-& 312 3| < packet & & v &
% DSP =3 o

DSP =4 OS % 1< 3] packet & > Message % € ® #%i¥_packet #2#%5 75 F control block i+
1§53 3| & DSP =4 control block p % - fR{seted # Jek 2 thread sV » b pF2_ o 4k
suspend 7% sLed el 47 B )T*%L?rﬁi hostcall library suspend e = B 4518 (F » 3% § X v e
i#75 *" HostCall_command 4 * %tk &= /0 call A7 a2z & st > i a5
kPR ARM =R3E ~ v @5 A LR BT R ME T - i A (F o ek B T’“ﬁ % Fab
FF hostcall library £ #7¢ LB EFH Bk~ ) M2 F P &g hizd > L # ARM
HegE g 4R 4ok [/Ocall @ g2z & o ,ﬁ*é # asynchronous [/0 call » 1/0
components & # i ¥ ¢ _HostCall_command &4 # = & 3w @ @ » B % 4250
5-2-1 ARM 52 DSP = e11 CRT & ¥4~ 45 14
ARM 35— & * #2358 # * cruntimelnit £ cruntimeCreate & 3

ARM =% & * 4238 & /R s PNX1005 a‘“fﬁf‘u%?ﬂ cruntimelnit & ;% > %< d host_comm
library # * tmmanSyncobjCreate J15% » & kernel ¢ £/ - i semaphore %1 ¥ #-#
counter 4~ %~ % 0 » 4% i CRT PR4%* thread #2 4 tmmanMessageReceive = #1i¢ * 530S & £
Js* & %74 6 (CRT PR3% thread 7 ’i_%’j"‘ 5-2-3 &) > R 1% host_comm library ¢ £ 44
i * pthread_create & ;% £]2& % B thread % i CRT PRA> sty £ e idZA2 A (B 5.5)

¥ ¢ > cruntimelnit & 3% € #tmert library © & =0 FILE 1/0 S8/ & % fods %
& CRT PRFxend#ic /i @ (% 5. 2)i% 18 host_comm library & RPCServ_init & ;% » #-igut
S5 mhk - - #4555 % host_comm library 42 RPCServ firie e 3% 4 #%(% 5.9) » &k ARM

4 e RPCServ ot 2 {6 A7 1141 ® gat 503 % % & DSP sheindy £ ok o
for (i =0; 1< NROF_SERVERS, it+)
{

pthread_t thread;
status = pthread_create(&thread, NULL, (void *) &tmlif_serve, //5-2-3 € P’
(Pointer) gNumCreatedServers);

/X¥iE & Ak S B Ecih thread 0 [D > (¥ 5 % & thread pPrer g Tt/
if (status == 0) gMsgServers[gNumCreatedServers++] = thread;
else continue; }

(%] 5.5) 42 CRT PR4% 5 thread: = % NROF_SERVERS % #ci& > /&% & £ 0 thread # #
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(% 5.9) RPCServ_init &3 (= £ %% host_comm library #2 s s 3k + 2 5 (% 5.2)

S BBk )

Bool RPCServ_init (
RPCServ_OpenFunc d_open, // 1: open func
RPCServ_OpenD11Func d_open_dll, // I: open dll func
RPCServ_CloseFunc d_close, // 1: close func
RPCServ_ReadFunc d_read, // 1: read func
RPCServ_WriteFunc d_write, // 1: write func
RPCServ_SeekFunc d_seek, // 1: seek func
RPCServ_IsattyFunc d_isatty, // 1: isatty func
RPCServ_FstatFunc d_fstat, // 1: fstat func
RPCServ_FentlFunc  d_fentl, // 1: fctrl func
RPCServ_StatFunc d_stat, // 1: stat func
RPCServ_ExitFunc d_exit, // 1: exit func
Endian d_endian ) // I: node’ s endianness
B¥ o 20 EARMAT neFip 4 Ed 0 B A2 F &% * cruntimeCreate o3¢ -

He ﬁ%ﬂ TM1IF _add node info &3¢ % @ * tmmanMessageCreate 3058 (B 5.6) » 2= = ARM
5 F e CRT 4p 4 i e L F 3 > o 0 CRT thread & 582 # 4122 408 & & &
R T m ATt A A CRT thread #LF 7 1 id& o inds 1F > i gl gl ¢ i o0

fe B¥ € 4= iz B semaphore =t (FE%7 4 & )i 5 3| Message %k » -

____________________

tmmanMessageCreate(newdata—>dsp _handle,

"CRunTige", i i - B |
gEvMsgSync, > oL |
constTMManModul eHostUser, L.%?T?Pﬁgféjfiﬁ%_“

&newdata—>hostcall channel)
% i@ CRT PR72 1% * | eh
MessageObject =ik

(R 5. 6)ARM = £12= CRT 45 £ 1 B 3§

@ ¥ TMLIF # % B fxen CRT PR#% thread %18 (7 pF > i {7 thread §F %8 <7 RPCServ #- i
g1 3% RPCServ_serve 3 & ¢ * Flersgk 5 F s 7 & F LB G4 > #7020 RPCServ e £ 5
7 (4 5.10) 7 RPCServ_Nodelnfo 4 » #5% (5-1-2-1) i & cruntimeCreate &3 P* 73k
I & B F 3 host_comm library e RPCServ #5-%2 ¢ - cruntimeCreate &3¢ i 41 #
TMI1IF_add_node_info & 3% » # @ i¢ * tmmanMessageCreate 3% £]2& CRT 45 4 i#3 # i >
I #-H MessageObject 1 = ht &% F tmert library e #? o

% 3| cruntimeCreate 4 17 = > ARM =5 & * #25% 4 € & K PNX1005(4F @ DSP =4+
HFRpeR T2 e ) o fads 18 e PNX1005 4 B 45 DSP 24 <9 CRT 4= 45 1 -
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(% 5.10)host_comm library &8 (%7 % B3t Tl s

typedef struct {
UInt32 node_number ;
UInt32 argc;
String  *argv;
UInt32 Stdin;
UInt32 Stdout;
UInt32 Stderr;
UInt32 address_shift;
UInt32 sdram_base;
UInt32 sdram_limit;

RPCServ_Node Terminator terminate;

Pointer data;

stackTraceData_t stackInfo;
} RPCServ_NodelInfo;

?ypedef struct

UInt32 dsp_number;

UInt32 dsp_handle;

UInt32 hostcall_channel;//#i& ¢ i = n (MessageObject *4k)
Bool valid;

} NodeData;

DSP

DSP = %73 & 44 {7 14238 (# 4% pSos) » ‘F”K € iR e B DSP TR FALY o T
ARM 3= DSP =4+ 4% {7 4% ™ 4 | DSP 2% RAM i fx#> PNX1005 76 » DSP =% &4 7 s * 425" i&
~ 8L {g enfg N (tmMain M T A BB R Y A2N) ’pSos‘?Eg'% * active S 3¢ (B 5. 7) >
WCRTE (TR BB T4 4 T 7 5 & A DSP=E i * #25% 2 48 (tmMain) A2 %] pfcds e (T o
AodedE k6 > CRT utility & DSP =475 # :T‘*w KNS ﬁ‘ i A2t 2 e Ee TCS C
library % i * o

tactive &zt ¢ o ¢ @ * HostIF #& 4% -9 HostIF_init st sk = = CRT i& (e pe 47
REOS A TR o v €375 ARM = init_module F #f# it iR 12 15 OS & @ pF 91 F
Vintr & ~HAL & 3 /R4 2 & & ManagerObject s HengliE iR 5 - % 72/ # o NameSpace
T AL E P~ ARM =4 @ S pe B i85 B CRT &3 ¢ f 0 CRT FRA% 52 type » i&k DSP =4
host_comm library 7 HostIF ﬁiﬁiTﬁF’r!féq*éﬁ ARM % user mode library F &+ it 73t
LBE3 A5 o Jhd AR~ 4 R OT IR RE T4y £ hiEad o R12 0 & HostIF_init
Siz8 P > B g R % tmmanMessageCreate st AlaE 3 4 F ¥ 3 (B 5.8) »

active 3t m {53 € #-5-1-2-2 & A % 7 [/0 driver components £ T I fic i nk 4
w3 UID_Driver_t i@ i B3 dg 42 » 2B UID Driver_t J’i%‘ufia{Linux BB T D
file_operationsééﬁ&* ﬁ%*’i&;‘ﬁ%“féﬁé‘ﬁiﬁ TCS C library # & {s » ?.”iéiﬁ,kﬁijﬁ
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£kt fgyap 3t UID Driver t i@ chff ivdficdpth » & B 5 Sidg 4 w0 40 ¢ 5 -
B TS Bdp R 2 H s R R F 3N iRdp Bl ehan N2 7 15 4 CRT client #4608 17 o

static tmLibdevErr_t activate(pcomponent_t comp)

_HostCall_init();//4l2= CRT 45 £ # i ¥

—— _StdDrivers 1n1t() //* iﬂé-f'/O dr1ver components # i ** pSos
initialized = True;
return TMLIBDEV_OK;

static Bool _StdDrivers_init( void )

return
—» I0D_install_fsdriver(
RecogFunc, InitFunc, TermFunc,
OpenFunc, OpenDl1Func, CloseFunc,
ReadFunc, WriteFunc, SeekFunc, IsattyFunc, FstatFunc,
FentlFunc, StatFunc, SyncFunc, FSyncFunc, UnlinkFunc,
LinkFunc, MkdirFunc, RmdirFunc, AccessFunc,
OpendirFunc, ClosedirFunc,
RewinddirFunc, ReaddirFunc,
MoveFunc
) 1= NULL;

(B 5. Tactive & 3¢

tmmanMessageCreate (

DSPHandle,
"CRunTime", /* message ID - should be the same on the host */
(UInt32)hostif_TMManNotify, !

constTMManModul eTargetCal lback, ;
&hostcall_channel ) |
?tatic TMStatus hostif_TMManNotify (| void ) i

3p - 1 g ok FRDSP
= thread # i¥ i 3¢
TMStatus status;
tmmanPacket Packet;
Pointer command;

while ((status = tmmanMessageReceive(hostcall_channel, &Packet)
statusSuccess)

command = (Pointer)Packet, Argument[0];//4p % =4t
_RPCClient_notify(command);

status = statusSuccess;
return status;

}
void _RPCClient notify ( HostCall_command *command )

command->notification _handler( command );

}

static void notify( HostCall command *command )
{ AppModel resume ( command->requester ); }

(1 5. 8)DSP = 4122 CRT 43 4 4 3 if
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BAEDSP hdn 4 AT FEPF > PHRF R DSPHOS A & " K- BreEr i G o
e 2 F] 5 DSPahe* #2587 A F R anpfigd g% jstdn s > DSP @ & mni il o
= 7 2 asynchronous 1/0 7 3% ki 4 DSP o4 e i Sodp 4 R 17 0 2419 3 & 3§ 2 3%
ip % dhthread 2% F ARM > Behpr iR 3 &9 k%07 %46 4 semaphore f§ & & - 7
2 DSP #4 € %38 hostcall library » #& * AppModel_suspend_self 3% B #ie 2 iz B 45
£ ehf2 F suspend A2 k o i F]pt 2 F & i@ * semaphore i FEETA G o

W15 DSP 4% # ARM:#w B ~ % DSP =% N1 v &5 > DSP sh4e 1] ¥ #+15 0S A e 74
packet % » Message % <f»queue buffer » 7 & mﬁh{— i# 7 r23% DSP =4 0S » vk fLiE B
% suspend 1 thread =# (% » #7102 DSP =4 & 5 CRT Al i3 4 i P% > % Message & #7%
f] ¥ - 1 callback function @ i& % function ¢ /g % j€_queue buffer ® 3 B~ ARM =4 w
@733 4 4 makehpacket A 15 #HiE B thread fodeong fids 17> 4 ¥ 0 d B bw -
hostcall library #7%*" HostCall_command ¢ e 5% 3 hdp 3]0

notification_handler~thread ¥ 4 > 4] * AppModel_resume #i& % thread faeg fd: it o

5-2-2 DSP = i i 4 4

% DSP =g Azt # * 7 % @ FILEI/0 0 C1/0call & 4p 4 § %ﬁﬁ TCS C library
# = POSIX 1/0 # 5% endp & > 2w ¢? [/0 driver components * $+ /& FILE 1/0 % iF
S0 M- X g B4p 4 0 C Runtime Call ID ™2 % igBdp £ % 3 e 5l »
HostCall_command 7 # 3 4 ¥ (£ 5.6) (B 5.9 furite/write ;% & 5|« FILE 1/0
BT Il s b 0 R T 3R T S BehPERL

static Int32 WriteFunc ( Int32 file, Pointer buf, Int32 nbyte |)
{

HostCall command command;

command. code HostCall_WRITE;

command. parameters. write_args. fildes = file;
command. parameters. write_args. buf = buf;
command. parameters. write_args. nbyte = nbyte;

HostCall_send( &command );//kx#: hostcall library i& i%

if (command. status == HostCall_ERROR) {
errno= EAGAIN;
return -1;

} else {

return( command. parameters. write_args. retval );

(B 5.9) fwrite/write S ;YR30 1/0 Sdc
119



# ¥ ¢ %18 hostcall library #& =7 CRT client 4 & 3% ——_HostCall_send & #-
HostCall_command % # 4t i@ % hostcall library» B 47 - i ¢ CRT &JZ > @ hostcall
library « ‘{/5‘@1”:3‘% £ e asynchronous call /i & » 3 ¥ 3 #c2 Jf & 3 hostcall library
Nk A A FCRT et (T2 2s PR B E > AL P EBrBiEw 3L TCS C
library - # * _HostCall_send 3% i& » hostcall library & i@ %4 £ pFie {7 60 CRT s
ELANN N S
¥R e KR

X -E a0 f;é_ # 17 30 ¥ i? % hostcall library s HostCall_command F #L % %#’hostcall
library € £ 3 » A ke ARM 3w RPFr g cnF 3 0 5 65 AJZ ARM = w BpFa7 3 8
er1callback function =ik (hostcall library # & notification handler ~ host_comm
library # # termination_handler) - thread ¥ & ~ EJZ:E & 3k (5b-1-2-2 “hostcall
library £ host_comm library) » (% 5. 11)™ &4 5 6078 [/0 driver components & 3%
# * WriteFunc & #c# hostcall library # 8 = HostCall_command %' Hp % o

#2215 hostcall library ¢ #-i% i HostCall_command .%ﬁi > ht > %“ﬁ“ d host_comm
library # ¢ _HostCall_host_send & 3% B 4pifidg 4 & %> 30 Ed f § gl £ o0
RPCClient - @ 7 RPCSend #2135 %4 # 51 C Runtime Call ID A% & F fe ¥ result
buffer( & #§# IFT*L% % & result buffer) > #is ¥ ¢ ficlgtpe ¥ result buffer 4c
HostCall_command % = -] ¢ control block & (% #h#- T'Ffr% ¥ 3 # HostCall_command p
% ehcontrol block) » #-hostcall library i# % RPCClient #i % = HostCall_command %
M %47 /T control block ¥ - #15 HostIF #i-ie 4% & ch HostIF_send &3¢ § £ #-
control block ehiat § 145 £ 4t 475 >+ packet s 17 Argument [0 ] 5% #& ¢ ’%gr} user
mode library = tmmanMessageSend & 3% #- packet %’% d 4= 4% HostIF #4422 ) en CRT
ipfEEEE o d S g OS A R BHI(Apt 7 ) @8 ARM 4 (8 5.10) -

(% 5.11) DSP =% /& * #z5% e ¢ fuyrite & write J5% {6 » & 1/0 driver components £

hostcall library # » ¢ command F 3t

struct HostCall_command :

command.code =_HostCaIITWRITE; _ [/0 driver components =7
command.parameters.write_args.fildes =file; . PP,
command.parameters.write_args.buf = buf; WriteFunc T &
command.parameters.write args.nbyte = nbvte;

command->requester = AppModel_current_thread; \hostcall
command->status = HostCall_BUSY; )
command->notification_status = HostCall_BUSY; library

command->termination_handler = (HostCaII_Termination_Handler)termination_hand\;er
command->notification_handler = notify;
command->returned_errno =0;
command->sending_node = _node_number
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void HostCall host send( HostCall command *command )

{

HostCall command *shadow command = Null;

[ HKem e RPCSend $icfp ———————-———————— X/
Switch (command->code) {//2|%7% # C Runtime Call ID

case case HostCall ARGV_ARGC_INFO:

case HostCall ISATTY:

case HostCall LSEEK:

case HostCall CLOSE:

case HostCall FCNTL:

case HostCall EXIT:

case HostCall REWINDDIR:

case HostCall CLOSEDIR:

case HostCall FSYNC:

case HostCall SYNC:

case HostCall SOCK_STATUS:

case HostCall SOCK_DATA:

standaid_RESULT_BUFF_DEF:
/

# termination_handler i=#t>* HostCall_command % 1¢ » ¥ ¢ fiell
#pe® © 5 HostCall_command %1 * -| 52 control block (shadow_command

g3 pt) > #-hostcall library i# % host_comm library
EostCall_command SHm 747 W T control block *#
/
break;
case EostCall_READ:
/

# termination_handler i=#k>t HostCall_command 17 » ¥ *F fielf

fpe ¥ result buffer v+ HostCall command % # ~ -] &7 control

block(shadow_command & 75 # =4t ) > #-hostcall library i# % host_comm

>Library ¢h HostCall_command % #P % 4% # ¥ control block *
/
Break;
case HostCall_WRITE: goto standard RESULT BUFF_DEF;
default: :
i  shadow _command = Null;
command->status = HostCall ERROR;
break;
}//end of command->code
. X/

} _HostIF_send (shadow_command);//i® %4y 4 i=st

Bool HostIF_send( Pointer command )

> pac%et.Argument[O] = (UInt32)command; //#-4y 4 4k 473 > packet #
do
status = tmmanMessageSend(hostcall_channel, &packet);
} while (status == statusChannelMailboxFullError);//4c% ;2 @ & # & & i%
return True;

}

(Bl 5. 10)host_comm library /¢ hostcall library #<¥| HostCall_command s# P % &
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¥ = Fp B —suspend f&d4p £ ¢ thread

host_comm library s HostIF #3415 5 45 4 =ak i packet A% 1) 18 » hostcall
library ¢ # % HostCall_command .f%#%“ Poa R e B R AL 0 4% §_HostCall BUSY -
%g%?MMMdﬁwWM§df&ﬁﬁé%E%MM%&ﬂﬁﬁﬁmmmsmmM%.
ko &7 DSPafe Ednd > B2 FARM g2t v f o iRHE 0 DSP AT i 3 H v 4y

4 a2 (R 5. 11) -

void HostCall send( HostCall command *command )

command->requester = AppModel _current_thread; h
command->status = HostCall BUSY;
command->notification _status = HostCall BUSY;
command->termination_handler = NULL; >
command->notification handler = notify; - I
command->returned_errno =0;
command—->sending node = _node_number; )
_HostCall_host_send( command );//# 2 425% 5
switch (command->status) {
case HostCall_BUSY:

AppModel_suspend_self(); > 5 g

if (command->termination handler) {
command->termination_handler(command); //5-2-4 & ¢ * F|

command->status = command->notification_status;
break;
case HostCall_ DONE:
if (command->termination handler) {
\ command->termination_handler(command);

break;
case HostCall ERROR: break;

if (command->returned_errno) {errno = command->returned_errno; }

(® 5. 1Dhostcall library 7 Fg £ CRT 45 4 3% a2

5-2-3 ARM #%4p 4 2

ARM =54z 3] ¢ %715 » € d ARM 23 0S & = = KA et & 5 B~ > 5 fs § #-DSP =3 @ 41 o
packet & » ARM #% % 5-2-1 & ¢ cruntimCreate & * tmmanMessageCreate ;% £1]:& 7 CRT
A ¢ i e Message % queue buffer ¢ - I #5733 ** Message % ¢ semaphore i signal
chfs (¥ @ 3L queue buffer B A d & * 4238 % * cruntimelnit &n 7% >+ H ¢ @ * TMIIF

#- e en TM1IF_start_serving & 3% £]i% e CRT PRF2% thread * 3 B~ o
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CRT PR3 thread s X 9 0% 3>

CRT PR4% thread hd 3% § # tmlif_serve & # & CRT PRF%chfr.w (B 5.12) » f § 4p
SR s IR E v B e B oo B 323K 35 host_comm library HostIF #ifiesh— B &Si3% o 5]
% # 1 thread iful’%\— B CRT server » ¥ & DSP =823 % & ¢ & * ctrl-c s % & ARM
AL 0 A PRE LT B R AL R - BRBEE(CFA] F
B PRFE o BOE B aE A 5-2-0 P ) B S - B fi.%f% *
tmmanSyncob jWait(&semaphore )& ¥ # & * #25% # * cruntimelnit S pFd TMIIF #5%
ﬂ@ﬁwmmmxmﬁwmwr&%—ﬁ@ﬁ’%%smmee{Oﬁ%ﬁﬂé?%?U%
7 > iz CRT thread i*ug #rpEAk block o 4t — k> tmlif_serve ri*u%‘rﬂfﬂ EE SN
tmmanMessageReceive 7 iF o

E 3| OS & #&4z3| DSP #4 & %k chpacket & % » Message % 1 queue buffer » > 4 d
Message % 2 signalthread ~ ¥ semaphore 7 counter *r - - ¢* pF CRT thread 4 # 17 4%
FATHE #* tmmanMessageReceive & 3% 3 B~ DSP e packet » 1 ¥| packet i &
tmlif_serve if ¢ * i&® packet efdg & hk Rl T - KA B ehdg £ 2 0 dp £ 2R
tmlif_serve ¢ # & * tmmanMessageSend & 3' #-4p 4 4k 33 ¥ packet 42 » DSP = » &2
R BiES o ] T - Bix B o 2 EHAI5-1-2-1 &I B thread F PFH B~ F -
/43 F 3 42 queue buffer shpacket W48 » i& B IL%7 /4 6 semaphore =it & 7f 75 3t -
>R %% ok * B thread 1 7 J‘lifﬁd F — & semaphore k#=#4]7T ¥t — B queue
buf fer =g B~ o

static UInt32 gEvMsgSync;// > & % #

static void tmlif_serve(int id)

int 1;
TMStatus tmStatus;

while (!gServingStopped)//it 8]
{ tmmanPacket packet;
tmmanSyncOb jWait(gEvMsgSync); //¥ i3 {7 semaphore ' #-% L™ # {7
for (i = 0; !gServingStopped && (i < gNumDsps); i++)
if (gNodeDatali].valid) {

tmStatus =tmmanMessageReceive(gNodeData[1i]. hostcall_channel, &packet);

/%3 3 Fefc o sRHICE] e packet & {7 TR R TR 4, 4 AEX/
if (tmStatuds == statusSuccess)
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Pointer raw_command;
HostCall command *command;

raw_command = (Pointer) packet.Argument[0];//3~# 4 & st
command->notification_status = HostCall BUSY;

JRRUEE F AR 4 4 ROEPdp £ T e A chih 30 AT R (T v BX/
1f (RPCServ serve(raw command i) & gNodeDatali].valid)
\ tmmanMessageSend(gNodeData[ ]. hostcall_channel, &packet);
}

// wake up next remaining (if any) server so it can terminate too
(void) tmmanSyncObjSignal(gEvMsgSync);

(@ 5.12) CRT PR4% thread S0 ;8 F #8—1tmlif serve

i 4RI FBdp £ ek D RIRI, 4 ehd 38 —RPCServ_serve

ARM #4 CRT service thread ¢ i€ * tmmanMessageReceive ¥ 3| DSP = & i% i & ¢
packet » @ i packet %4 Argument[0] R 5 3 DSP =545 chip & ik o >0 &> o (F
packet ¢ > tmlif_serve ¢ /% _packet B~{¥ control block # DSP #47 8z fa 8 -t -

1% i¢® control block it & DSP = RAM 7% # s 848 ht - ARM = &2 2 4245 ¢

Bt Kk B~ iv A DSP s ie 42 eh control block f 7F 0 2 E_ A ARM =3 /& * A25% - B

e AP 34 FHTIE T REY 2T 2% % user mode library k4% i¥ PNX1005 » #7
R AR - ﬁ;‘«f]f‘ug # 7 tmmanInitialze » 2 ¢ » v ;&g % * tmmanMapDeviceMemory
& 7V 4 DSP e RAM aperture % B P& &3 ARM = user space ® » %]yt DSP #% RAM aperture

22 ARM #% user space ® 5.¥ ™2 7 4p mapping ° ARM =3 & * #2 ;83 ¥ 17 A user space &

P Um H R Z B H DSP h RAM & 7 4k 1F o

M 5-1-2-1 & ARM =3 /& * #2; % * cruntimeCreate F¥ 13 » RPCServ #-te c73F % B B
TP oo ke 77 DSP =E RAM § #87e A A= 4o i b p &4 3] ARM 28 /& #2718 48 user space
Azde =kt A DSP =3 RAM 5 #8 el fldcde a5 8 0t o #7104 tmlif_serve B~%
control block =k » tmlif_serve § #-i& i =ut @ % § § #dy £ &2 1 RPCServ_serve
i3 (B 5.13) iz B s 42 ¢ i/j* ¢ #-control k4 + host_comm library RPCServ
Pk gaiza £ > B3 ARM =4 E e mt @ % k34 control block e e it =
B o 3t CRT PRF%40 thread %7 1 & user space i & control block #p % » o
3 7 control block p % :j“*i»#?:b% control block #2 HostCall command ..‘éﬁ#ﬁ?C Runtime
Call ID» ;A% & efedwR— B tmert library # ARM #84- 45 it pF % 15 3t RPCServ e sy,
A% [/0 3dkh g ~ et B R CRT PRAxh S8 6 (£ 5.2)% 8 3% * linux kernel
Fehehd kRS E D indp £ 607 > @ @~ pd S/ & H %8R kg control block ¢
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e HostCall_command S ~ 3%4p 4 @ * Plenfdicedf > 4ok S BCEHET G4 DSP o ch

R B KR i ph P e k0 FRE Rt pb XA @ Sl G (Gl BERE ) ¢
wE RS § 3w @E o G HhRE ¥ @B 5 bytes - BAbjed v @ file
descriptor % » RPCServ_serve & ;“Tj'ﬁﬁ = w@EEE I control block e
HostCall_command ¢ ~3%dp 4 @ * chddicstiretval ¥ 4% AT
result buf fer ¢ control block > | 2 4% i * read & #ci% i PCI % im 3 #-F 4148 2L _ARM
HiehtAF f1 1] result buffer ¢ - RPCServ_serve a2z dp 4 4 ﬁag #-
HostCall_command % notification_status jk f&3% 5 HostCall_DONE - # 7= ARM =4

N LR o

BoolRPCServ_serve (
Pointer pRawCmd, // I: raw (target) pointer to command; must be
// address—translated and endian-converted
int nodeNumber // 1: node (TM/board) that sent command )

RPCServ_NodeInfo *ninfo;
HostCall_command *command;
HostCall_command *wcommand;
ninfo = RPCServ_raw_to_info (pRawCmd, nodeNumber);
/*#-DSP =49 fic Bt = nt 3 7] ARM =3 & 23 %8 s user spaceX/
command = (Pointer) COMMAND_BUFFER (pRawCmd);
wcommand = command; /% non-MMU: wcommand and command are same thing */
switch (convert_tcs_long (command->code))

y —— |\ W 7 RN | - %/
case HostCall_OPEN: - — -
wcommand->parameters. open_args. retval = [i& * FILE /0 4 (7 54 i 5 |

convert_host_long (

parm_open (IN_BUFFER (command->parameters. open_args. path),
convert_tcs_o (command->parameters. open_args. of lag),
convert_tcs_long (command->parameters. open_args. mode)));

break;

2 %/

case HostCall_WRITE: .
wcommand->parameters. write_args. retval = & * FILE 1/0 3% i* & /i |

convert_host_long (

parm_write (
convert_tcs_long (command->parameters. write_args. fildes)
IN_BUFFER (command->parameters. write_args. buf), [i# » #& 3 = ARM 3 & ftie o # enie s
convert_tcs_long (command->parameters. write_args. nbyte)));

wcommand->returned_errno = convert_host_errno (last_io_errno ());

wcommand->notification_status = convert_host_long (HostCall_DONE);
break;

/XK —-— X/

case HostCall UNLINK:

wcommand->parameters. unlink_args. retval = ‘E_ﬁ%% * kerneliiﬁéﬁvangq

convert_host_long (

unlink ( IN_BUFFER (command->parameters.unlink_args.path)));
wcommand->returned_errno = convert_host_errno (last_io _errno ());
wcommand->notification_status = convert_host_long (HostCall_DONE);

break;
2 S %/




i g
i * gt itk CRT JRAFH B /i o |

case HostCall EXIT:

host_exit (ninfo, convert_tcs_long (command->parameters. exit_args. status));

0;
convert_host_long (HostCall_DONE);

wcommand—>returned_errno
wcommand->notification_status

break;
e X/
default:

wcommand->returned_errno = convert_host_errno (ENOSYS);
wcommand->notification_status = convert_host_long (HostCall_ERROR);
break;

}//end of switch
PCI_STABILISE (&command->code, &saved);
return True;

(Rl 5.13) f T #dp 4 /2 RPCServ_serve
v % DSP % : tmmanMessageSend
Jed® % DSP g-feeindy 4 14 > CRT PRA* thread * 4= % 7 control block 4k ( % DSP RAM
=t )éhpacket © f1* tmmanMessageSend 2% Fd OS & edp £ A3 484135 5 DSP = > &
@pm@t%%ﬁ%%DW%M%%@%ﬁmwmbﬁ%rﬁ’%P%1§#ﬁ5%4$ﬁ
# 3t Message & rrhostif_TMManNotify & 3% Exés (& 5 e DSP 4 e (5-2-4 &) -

5-2-4 DSP #34%4z ARM e %

BH5-2-2 » DSPeAJEARMA chw @A & § A B (TR G — sk FLADSPE B3
packetz {& 4% suspendsad2 iy 4 chthread » ¥ - ¥ &4 termination_handler % & & & %
7R HARMA i - dp £ R0 7 ’*fj‘ug 2% 1/0 driver components® hostcall

library#i# 7 » 2515 1/0 driver components ¥ ™ $TCS C libraryst & * #2;\ faw @& o

wk f#2_% d hostcall library suspend m@a‘p 4 ¢h thread

5-2-1&§ P » J&* 425" # * cruntimeCreatef22 CRT/# L ¢ i ¥ » € 310 ARMap =
BDSP=s % » * Kk frdssignal # (T ehd sV hostif_TMManNotifyeni= gt » p* gsiisignal # 1%
A& 4 o B2 W Athostcall library suspendif/aJdZiy £ chthread o

% DSPiMessage & siiqueue bufferdt % » #7:packet > os:i.%g et s p At Message &
ehostif TMManNotifysn st » i& B a0 3% ¢ L 41 * tmmanMessageReceivei¥queue buffer®
%ﬂm&ﬂ’iﬂé%mwﬂﬁ%ﬂmelMmm&i’ﬂéﬁ%&iikﬁimkwﬁ
FH R a2 TR R o
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F1* control blockp % %1% 2w 4kblocksthread=n¥ » 2 notification_handler
i ht )’j-f‘u? MW E ¢ kef fEthreadsmotification_handler > # * AppModel_resume
S5V ek FEE 5 3% 1 thread £ 4 ehthread > 4% pRenthreadit € /2 # 4t suspend ¥ = (
5. 11:PAppModel_suspend_self) #4 #4 {7 3% thread & # HostCall_command % 42 &4 i3 <

termination handler -

# * termination_ handler # & 45 4 AR EEFH 7= &

Ak PLee 2 4p £ chthread » € 4 &t 38 {7 chhostcall library2/ @& * § Feh
HostCall_command % #42 &4 i3 <htermination_handler2 & & £ F 3 7 & £ =0 3 RARM=
CRTe/R5%(d **termination handlerf ¥fARM# &1 € A7 Rr 3 s b 4 € * 3] » #712
7 B3 AhPFtermination handleri® 73 et » L T*Jva‘ 7 B control blocki®
HARM= i 22 % srllostCall_command % #: P % » 2 t6 4= HostCall_command %P % 4 W w
J %khostcall libraryi& iv42/ i¢ * dilostCall_commandz ¥ » £ #cilig= Bifdy 4 #
* ihcontrol blockz B » @ {6 € & @ » { 2= AllostCall_command 5 H- 1 7 %
_HostCall_Send ' » *tfe — B dp 4 JZAR A > & ATECHD-2-24 ¥ ¥ ehhostcall library
WE s e PRIy 4 AR A 3G w BETCS C librarys e * 4258 - v - 8 &
hostcall libraryi##asynchronous 4 & F # #7#aeJde - “,f L3 wg PR JE 4p 4 chthread
# 7 termination_handler » 7x T X 3 & w$FARM=% 54+ » 4 ¢ £ #4= control block
A ARM= 2 #% = chllostCall_command % H P % 47 W ® & %hostcall libraryi# iF4z/ v
i * efflostCall_command 7z & > £ 4= control blockf#*z# » X #Shostcall library ¢ #-
notifications a (HostCall DONE)#% z_%|command->status(JedZ & & 4k f& ) » % 77 DSP=3
CERSEwREL ,T%? 2 dhostcall library=u# 7 o

hostcall library:i® =% & > )I‘w* 4 iz ®1/0 driver componentsed#ic /i & A2 %
7 CRT:#E iF » > 5—bj~‘u¢£ Sdc e jéHostCall_command %P % 3 5~ 2B ¢ retval
@’j%i?@$mﬂﬁmmwé@*ﬁﬁ’ﬁﬁ%%ib&&%?%ﬁﬁ?ﬁﬁﬁﬁWd
hodk &) % 0E CRTPR %5+ _report_exit_status3 ;%) » termination_handlerfy {7 = ¥ ¢

LA SRl R LA SR

5-2-5 ARM =% CRT PR#% %% 2t
Fli Rt 258 @ % cruntimelnit & ;% B fxeh CRT thread > thread § #8 &V A &+ i@
* 7 while loop # # e 5% DSP =4 #% i CRT PRA%> #7ravie 3 DSP =4 /& * 4258 % & o 34 ARM
& CRT PRA% =% E_ARM =3 * A28 F1 5 ctrl-c 4k ¥ b > o gdAW%@*ﬁ*ﬂ
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v1 cruntimeExit & 3% 0 ¥ % host_comm library 7 TMIIF #4238 1% e CRT PRF3 thread
P 2 TR AT o drig 4o P Ex B cruntimeExit 6 o i%%‘*fr%iﬁ £ # 3t cruntimeExit &
Edetfe ¥ 0k CRT PRA% -

4o P Fxd* cruntimeExit

» 0 3E ARM = & * 42538 7 i 7 CRT JRAF 1M OF > B * 4250 € £ & user space % 4
- B 2% hmutex ¥#T 1 * pthread_mutex_init(&mutex, NULL) ¥ mutex % #ci& (7 4= 45
o o 258 & * cruntimelnit ]2 CRT PR 7% thread & ’fI.%f% * pthread_mutex_lock
O 78 KT B mutex 46 T T B A28 B & CRT JRA+e0# (7 (cruntimeExit) B &
pthread_mutex_trylock i& # mutex {& o > &_% ARM =5 /& * #% ;% fxd> PNX1005 76 » & @ *
pthread_mutex_trylock S 3% 3# ¥ £ 2 4 25 B mutex » & F] 5 & mutex B2 3 %ﬁ»ﬁ'*“f
Ao AT %E;\ﬁ*if—?é% LRy o iR WE 7T e hcruntimebxit &gt o A
P&z B omutex LG AR T ,T*Jr ¢ 31 17.5% & CRT PRA% v (5 (H] 5. 14) -

LRy Cl I LR p - K i o ho % §_DSP = * AR 30 et et
tmMain EXIT()/ psos exit()is » ?ug & % CRT #4154 ARM = st ok e 1% > @ 2 )b
I IF)J-* cf d 5-2-3 & ARM #4454 &JZPF > & * tmert library #% & % RPCServ e
ExitCodeFunc & 3% & > 38 #? & * pthread_mutex_unlock ¥ iz B mutex x?ﬁ'év'fg F_ehn
# 1% o % 7 & ExitCodeFunc ¥ 1 #5741 B mutex » #7041 i * 4258 »¥ = cruntimeCreate
7N P )I‘Q #-i% 1 4 T CRT PRA+ 2 7 dhmutex =kt @ » tmert library @ tmert library
£ % - B 23R nutex maiE FA ko & ARM = F #dp 4 RS2 RPCServ_serv
& # * tmert library # % ¢ ExitCodeFunc & 3¢ pF » /7};? #1332 B semaphore 7

dod B @ % ctrl-c ¥ %7k 5pie ARM=3R* f2 8% 0 > B* 2V F L7 % signal &
FER - B PR L o WedR e > R 485N %@ * signal( SIGINT,
ctrlc_signal handler) & & %t¥ 3xp — B EJIZ ctrl-c ® %rehctrlc_signal handler &
X Fctrl-c? HrEEF A BB Ctrlc_signal_handleri].*‘ug B4R
pthread_mutex_unlock % f# flf‘a—’** 25V chmutex 4F €, 1 ¢ > & pthread_mutex_trylock
2_ts e cruntimeDestroy(5-1-2-1 & host_comm library % 3 2:)#¥2 cruntimeExit #

e g AL -
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pthread_mutex_t hExitEvent;
pthread_mutex_init(&hExitEvent,NULL);

A 4

cruntimelnit(#x# CRT thread)

___—» pthread_mutex_lock(&hExitEvent);

48 B DSP =+ 3 f‘f 4% | DSP =4 RAM
!
cruntimeCreate:
#¥-mutex % ¥k | tmert library
($e ikl # f ~F (T CRTIRAF#TF T )

A 4

kxd PNX1005 /_Bthread_mutex_trylock(&hExitEvent)

[}
[}
I
[}
E Host_comm library [E{ M| tmert library fi{H fi~
v ExitCodeFunc:

cruntimeDestroy {

(e LA F i) }

pthread_mutex_unlock((Pointer)pCRT->SynchObiject);

cruntimeExit
(% & CRT FR4% thread)

(B 5. 1) * #4358 (tmload ) Ex > ¥+ 1+ CRT PRF&# e ;N

cruntimeExit 4-fe 3 1t CRT FR#% thread

3 #7 5-1-2-1 host_comm library % 4 B:4% |7 & & CRT PR4%* thread £ & ¥ %

v & dJR s 0 4 % CRT JRA* thread #.¢ & & thread F ik ehff o

#r12 cruntimeExit p #% ¢ i% 16 host_comm library < TMLIF_term 3% » i *
pthread_join %% 3 " & F thread % 4 % & 22 % thread Tk > K16 5 7 R & Lw
B):F (T e CRT PR7% thread ¥ M AR iE&- ® & AJL (8 ,T*u“‘ ab o 2 TMLIF ke @ ¥ oh 3%
7 - i >3 % #kcgServingStopped k41 E_F &~ & B 0 — ® % 2 True » CRT FRF*
thread i]&‘f* £ i x whilesT-w & o

¥oob %7 AL thread A £ % k474 % B thread F P53 2 - 1 queue buffer ¥ >
118 % 1 semaphore FE%r 4 @ % block A » #11 cruntimExit p ¥R £ %ﬁﬂ TMIIF $-een
TMIIF_term 3 3% ¢ * tmmanSyncobjSignal #tiz i# semaphore & unblock » 2 i P # % 5
# ehthread 3% % ¢ 4 block fi- iz thread e € W F % B w & 42 host_comm library
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;;*u? & * pthread join = # % ik CRT PR7% <5 & thread 7 (B 5. 15) °
¥01d TMLIF term()

int 1i;

if (gServingStopped) {return;}
gServingStopped = True;
tmmanSyncOb jSignal (gEvMsgSync) ;

// wait for the server threads to finish

for (I = 0; I < gNumCreatedServers; i++)

{ //F1* plzpEig s chthread 1D - - f L& iF
pthread_join(gMsgServers[i], NULL);

(B 5. 15)host_comm library ¢ i CRT PR7% thread % it # %

~
4

i

A

5-3 3 T

o A £ % e gAger P gris ) So b ek #8427 user mode library o 3t
PP ¥ 122k 3 DSP =3 CRT utility @ & * user mode library #- command ¥ 3| ARM 3¢5 » £
¢ ARM = 5 CRT service module * gk - CRT FR7% % DSP s #7™ efdg £ » =2 dg 4 F 17 o
%Pw@?ﬁﬂ“ﬁqﬁ”ﬁ%ﬂﬁ —%mﬁ\%%“ﬂmwMMdClmmw p#
ARM =% & CRT fRi+ %4 4 » RFAFILE 1/0 ~ 5 & ARM = CRT fR7%chds 1% o

d 30w CRT 4 4 E @ 4R 5 R iiv J9 & 5 #-DSP =4 %2 > A7 W] ARM =4 /& * 42
N T R S R sk 0 A TF“%-%I‘«:ARM = 1CRT service module #7 — 213 % »
RO A2 T 0 E R a0 X35 R ik - DSP 24 B i W B ARM =5 A5t
f6 0 ¥ 2 B ARM 34 2 3B e -

U\\-
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4

$ 5 F B S%—DSP 4 sk £ W

TR HRP EAEDSP AR R A s @S ARM Rt 4250 0 S ARM =3 R #
AT LRI PR A WG R (Ao A SRR ) o A A P AT N - B ADSP s E R
furite #- 4 "% B 3| FIFO #h % 15 > ARM 4 &b % s 3LenFIFO P F A g R 8?2 > - f
PIE_ 752 e ARM =318 3] A ' 2 fcint » 2818 @ * memcpy i i PCL % in gt - 15 B J24f
WRARM A * A2 7 o A fE2 AR AT Algin 4 @i, LLH- 307
ZTRETPFEE AARTE S AARMESY 0 - BIEFEE ARG AL (T TP AR
PHECBRE NSRRI APRIE NI ROCRT 4 L BT PR R AR
R 6-2 0 6-1 RILZP dofe 2 DSP = A % R * 4250 ¢ > Hf S dp B A g chis 1F o

6-1 DSP =% * " #f2~
Ao RIE B 2 A & FAE I A RGB gk ift > Bt € T G 2 (X, YA R E B
pixel hiz} - @ & B pixel =¥ #8 g 71— B FHFLEHEHEFAL > TB 7 ”Tﬂ‘ii-f*ﬂ#@_ﬁfbféqﬁ
7 pixel iR (x,y) ~ B H{EARDEAEE T T - Besrint HFREE R
Rt 0s linked list #-+ @ 5l g fisadide & o ﬁ@ﬁ%faﬁ*‘%m”ﬁfa°
AE G RIE) A A ged] {2 A s Rk Al - B je R 4 ) i buffer -
* kT RITI A o AR (s A B R AR e rchpixel ¥ 5 BIP S ifoehRGB B

- — #7 3 buffer * (B 6.1) -
typedef struct RECTList

{ int x;

inty;
RECTList *acurRect;=>* %4> = pixel =% — int width;

int height;

int label;

struct RECTList *Next;
JRECTList;

/XA 3 (E Rl w B R X/ DHE P F] A W e 2 pixel =% acurRetc - - B A=k

for(acurRect=ahRect;acurRect;acurRect=acurRect->Next)

{
int X,y, XX, yy;

filenumber++;
sprintf(filename, "%d. bmp", filenumber);
FD=open(filename, O_WRONLY |O_CREAT, 0700);

/Xpe & 73 3% A 3 enbufferk/
facedetect=

(unsigned char*)calloc(acurRect—>height¥*acurRect->width*3, sizeof (unsigned char));
printf ("kkkkpokkkokkk f gcede tec thkkkkokkkokkkkk\n" )
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y_ad j=acurRect->y;x_adj=acurRect->x;
for(y=acurRect->y;y<acurRect->ytacurRect->height;y++){
for(x=acurRect->x;x<acurRect->x+acurRect->width;x++){
xx=x-x_adj;yy=y-y_adj;

/ X3z X/

facedetect|[yy*acurRect->width*3+xx*3 |=timg[y*imageStride*3+x*3];
facedetect|yy*acurRect->width*3+xx*3+1 |=timg[ y*imageStride*3+x*3+1];
facedetect|yy*acurRect->width*3+xx*3+2 |=timg[ y*imageStride*3+x*3+2];

/XF f2X/
if(y==acurRect->y || y==acurRect->y+acurRect->height-1 ||
{ x==acurRect->x || x==acurRect->xt+acurRect->width-1)

timg[y*imageStride*3+x*3]=0;
timg[y*¥imageStride*3+x*3+1 ]
timg[y*imageStride*3+x*3+2 ]

I e

0;

255;

\ }

write(FD, facedetect, acurRect->height*acurRect->width*3);// B #%
printf("¥kkRkkkkkfree facedetect¥kkkkrkkkk\n");
free(facedetect);

close(FD);

deleteRECTNode(&ahRect);

(x1,y1,width,height)

(W 6.1) DSPRiT% ~ A=/ * A25°

% 7 4 buffer e & DSP 38 (st 2 & -] @£ 35 ARM > ARM 4 ¥ 104 * sz Tz
4F @ ends v 2 DSP =3 4@ * CRTutility #x buffer e8 # ¥ > 1/0 driver components
grwriteFunc & ;%32 Jf #-buffer A DSP =4 f e Rtldeds ht s KR zht » R
»* HostCall command ,.‘%Jf#t’ chwrite_args S#iciE i@ buf piR% 8k (£ 5.8) » 4ot
- % ARM =5 f 47 4 &2 RPCServ_serve &3¢ (5-2-3 45 4 A2 (] 5. 13) 4 7 9% > Fe
GREE P iR 4’2 A e & 3 buffer 7 DSP z4 ef f8 e ikl = ht » £ 40U # & ARM =3 user
space Fm FEe B ma o @ {8 6-2 & ﬁ} L g A ithAic® B buffer A ARM #% user space
m¥Eie i i n B S ARM R 4250 0 R Y £25% K Bimemcpy & A 3 R JE s (T o

7 G T EBAHOD T - Mo 23] A g anbuffer p % i % ARM 0 #7202 f DSP
ST AR Ak E fi * POSIX C 1/0 call shwrite a3t » 45 Lbuffer ik &2 B2~ /|

BB e 1 o
x2,y2,width,height)

[D:HostCall _WRITE

S ¥ B2 ikt
- . Bt ] .
— i Filedescriptor
| - 0 write 1 p
o ad 0 k. buffer Hi i ,
M L r | f_;g ::‘l-ﬁ
Control block e L F

HostCall_command . #
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6-2 ARM =4 & * 425" & fi 47 ® DSP =4 @ ix ek 5%
6-2-1 X+ F i
¥R

d %7 % CRT4p 4 & 441§ DSP ™ 4255 @& * write #buffer p % W8 45 PF
Fls ¢ @ » buffer & DSP =4 HWis M nr&# ik~ | 4 B » fh % P filedescriptor
“r12 1/0 driver components #7writeFunc fi*u ¢4 &= e F A » HostCall_command %
Hehwrite_args ¥ 0 X 18 fx#s hostcall library i& 7:&fy ¢ %X > 2 4 host_comm library
#-2 3 HostCall_command 5 #- M % ¢ control block #t73 » packet 7 Argument[0] %
#¥ > J1* tmmanMessageSend #-iz ¥ packet i¥ d! o

Fls ARM =82 53 f F A CRT PRA% e thread &% & tadkjcends iF > £ 3| packet - #%
FWALK LK € signal B EF M AR DOS KB R KrErhie o kg B -
# & CRT FR3% ¢ thread » 1 * tmmanMessageReceive #:4c DSP =% % i% i * ¢h packet » **
H_CRT PR4% thread £ #35 1¢_packet ¥ # P~ control block =4+ » ¥ #- control block i+

Ht @~ RPCServ_serve 3% fidp 4 &L © @ 4p 4 JLP* ¥ f 4 #-control block it #

= ARM #3473+ control block @ * e #ze B4 nk > K18 1%’5‘ rj€_control block ¢
HostCall_command 1 ¢ 3# P~ 3] write_args s #4274 % buffer # DSP = chf #ze (18
=uko @ RPCServ_serve + € 3¢ ig B i=nt 4 = ARM =444 buffer # * chm s R =n -
£ # filedescriptor~#: i * -] — 4= @ & ARM = tmert library # & % host_comm library
bk L [/0 s 82 H{FEEFILE [/0 -

B A8 £ 47 9 DSP =4 @ 3% e 4 35

TR DSP Rz Men A e L E R ARM R R AR AR ST i»k*"(ﬂé,?u{é%@i -
B R JARM A 7 04 i buffer migse R ot B> B2 R ARM A &> 2557
PR R R 0 R{EE @ % memcpy 0 4 ARM =B R * #2558 ¥ B enbuffer = ht
5P e mht, ARM 3B JE B ch A % buffer & # e [RA8 ak 5 424> =4, 351 PCI it
DSP < * % buffer ¢ e# fig Wl ARM =% * 4255 37R S chbuffer * - SR * 425° 50

7oA ARM =3 * 4258 37 dehbuffer B 3 #3888 > &t face recognition PR o

3 53

Fli P w2 ARG - BFkixCRT PRixenthread &8 7 > #70 fr - PFRF ARM 28
it f€ 3 I enthread #4423 - B2+ 0 DSP 28 A % buffer i=ht » 3 A * /2589 » %
¥ ¢b2%3+7 - B Face Recognition Module(H®] 6.2) » i Module & % £/ 22 CRT PRF%c
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thread ¥ ##cp s Face Recognition thread =3 ;% (FaceRecog) - # Face Recognition
% e 38 (FaceRecog_serve) i 2 # %k % 1b Face Recognition thread 3¢
(FaceRecogExit) °

% % #12= Face Recognition thread e ;S48 7 » TRk 1* ¢ 7 g8 CRT rRax
thread 48 ¢ #ic P e0 T % face recognition p % 4 ¢ thread(f§ # FR thread) 3 2~ CRT
PRF% e thread 5 3] e ARM #8354 £ % buffer shm e RA = hh 2 ik~ ] » RS xR E
Flengiifex ] R * 425" chFace Recognition p % S5V B — . buffer » 3% &8 iz at e
Rer poengs gk s B2k o] X memepy 5N 0 3T 02 -3 5 _DSP =3 RAM 48 G F) ARM =3
B * Az chbuffer & > 4opt— k> 73 7 L7 & AR P FRIZHT LR e

Application:
tmload.c
FaceRecog CRT
Module Server
i
tmcrt library CRT &
. #
service
module K
host_comm library
User mode library

TMMan 58 42 3¢ 0S %

(@ 6. 2)ARM = Face Recognition Module ¥¢ CRT module -+ % @

¢ 543 & CRT PR3% 5 thread 4p I #ic P s Face Recognition thread {5 » % ¥ &
i# Face Recognition thread 3% ¢ ¢ CRT thread #— - ¥t io & 38 # = CRT thread
B R WA I S SRR d ¥t & Face Recognition thread 4 f i * #2358 ¢ iage
TR AE W e 1T o

e #] % CRT thread & # &_E 4% i RPCServ_serv ﬂ} W R SR IT T g B
iz ut % CRT thread » 2\ #r# 3 #_d CRT thread #-* % buffer }i%‘ié%'ﬁ%ﬁ hteE <] 2
772K 3+ e Face Recognition thread: #7124 ¢ & RPCServ_serve & 3% L v i@ X % buffer
b FEiehtE a2 £ ) % CRT thread -

#Ri4 % 7 3 CRT thread ¥ 1 € _RPCServ_serve & 3| #14 % buffer & #tic [t (= ht 27
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~ +]- 2 2% Face Recognition thread » #¢ ﬁka‘% EAp e 55— % CRT thread £2 - # Face
Recognition thread : #X{é 2 CRT thread £ FR thread #h¥h%iT 5 @l iv % 3 s & »
fgien % > ¥ Azl CRT thread £ FR thread 2. FFfie & - B2 % B thread %% & & h
£ F Rt Ak %55 CRT thread ¥ Face Recognition thread T} g Ik - H

£ 53Rt @2 CRT thread ¢ f 3 » B SBF PR hB s < 3£ 35

;e > FR thread R f 7 /8 F o RUWF R fimn g2~ ) o

31 R R R B Y Face Recognition threadf%iﬁ HlEgrE X oA T

CRT thread #7% » e ikiznt & < oo BHEA L X Z oMY fik- B [lag ¥ ¥k -
CRT thread # @ » 7@ fizhb &2 < [ %0 € L 2|47 flag £.F 5 True> % £a%51 € B
FrepFopt > RS flagk 5 True > &1 5 #78 » T4 5 @ Face Recognition thread R/
f1* while loop # ®# & flag £.F % True» ¥ 5 True ehpFiz 4 & 3 ATenFAH G » »
RigA B Pt L flagkw falsee T BIEXEHE Y 7 4 B CRT £ Face

Recognition thread #iw:

(PG el o

v

Flag Flag Flag Flag

-2 Wad1a - ) k1A ) Sad1a ) ad:1a
-2 S -2 Sl - S} - S

Shared memory
(% 6. 3)CRT thread ~ FR thread & £ 3% e f8 g

d > DSP #3 & * #2.5% & * printf P>~ € 12 HostCall _WRITE % ID &% 3] ARM =% CRT
Module » #7r2 CRT thread » € 4&4c¥| printf F ¢ £ & % F ¢ As4si=ht > R {8 M write 9
B 0T R RdT o e R T oA € A A 9 buffer FAUR A > oru A 7 A F DSP R 4250 5
a4 % buffer en B 45 d: (TpF > 4 2® ARM =3 - CRT thread #-31c 3|4 % buffer a8

% 3 elRM 0 2812 FR thread 1 € /4 3 oMY F DIR o~ | & onk Rt g AF W eh
B iT o 3 EAN M ke dgaR g 2 100x100x3 byte eh= ]~ - & printf 4y £ £ 0

1\ byte #7 ¢ 42& 10000 » #7r224 12 20000 byte & % > % CRT thread < ] DSP =35 4

;fr]‘\ H Bk HF A byte #ics 3 20000byte P54 ¢ 21 %7 5 DSP = & fa 4 3% buffer ¢78
Fode 17 SRy s ik P B L S e R PR Tk F e hflag e Face
Recognition thread iz» 4 € 2 g B~22 {5 o Bl W ands v > -4 G478 W 3| ARM =5 &
* fgiN ¢ o
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% 7 it 593K CRT thread J& ¥ RPCServ_serve & ;% w @ enfs ffi=ht 88 % 0] » A §F ¢h 4
RPCServ #ire @ €& 7 - B F A SH ret_t (K 6.4) » ¥ & RPCServe_serve - function
prototype ¥ % ‘¢ ret_t Bipdpik - K1 CRTthread-—Eﬁ&é%%E:%-— B ret_t B4 - #
é%%ﬁﬁ&ﬂ@%Rm&muwwe&ﬁdﬂi@%ﬂnwweﬁﬁﬁ?ﬂﬁﬂ%bMMr
ARG a g 4% 4} B ret_t B o ORT thread 7 i ret_t BHfafsp 7 -
L ret_ t B4 s H iz B~ 249k il Face Recognition thread i * %k 3 g
4%@6(EHX&’ft“é“éiﬂ%ﬂm%ﬂ@ﬂuﬁéiéﬂﬁﬁ*/kﬁﬂgé%?xi%ﬁfﬁ%wo

typedef struct {
unsigned int ret_address;//#: iz 4k
unsigned int ret_byte;//# = -]
Bool state;//3# B *|%ren flag

fret_t;

(B 6. Hret_t S

Bool RPCServ_serve (
Pointer pRawCmd,
int nodeNumber,
){rﬁj*mLmMe /1T AT K AR R E e R fa i A ahig

/K —_—-— AN A w7 X/
case HostCall_WRITE:
wcommand->parameters. write_args. retval =
convert_host_long (
parm_write (

convert_tcs_long (command->parameters. write_args. fildes),
IN_BUFFER (command->parameters. write_args. buf),
convert_tcs_long (command->parameters. write_args.nbyte)));

[, yalan........ //
ret_value->ret_address=IN_BUFFER (command->parameters.write_args. buf);
ret_value->ret_byte=convert_tcs_long(command->parameters. write_args. nbyte);

PCI_STABILISE (&command->code, &saved);

wcommand->returned_errno = convert_host_errno (last_io_errno ());
wcommand—>notification_status = convert_host_long (HostCall DONE);
break;
2 X/

(B 6.5) RPCServ_serve & 3t
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X YA Aty
% 3 el anp)E > ARl * shmget - shmat &% B api » ¢ shmget H:E- By

)3

v i p Rgl(key) M 2 9 E ahio ikl + | (sizeof (ret_t)) » # kernel space p B
M-BZRF T HBw- BEZ R ide AL 2 {8 ~H F »frd shmget T @ * - B key
SRR N EN G ) SRR e

e g _» k7 & & kernel space f B e ik 5 FF > process £ # 2 @ % U o ArrliR
& % cshmat iz st > kKR e Rz B> v - B user space e Rl at
& oprocess v vt — KA F AR K HTERY AT @ shmat *7% S8
% iF shmget B w hk 3 e fRM id dp TR & %72 2 B # T user space W i i=ak (3K
LRV A & ,fﬂu:}p ) B - BRELSHTEFR* B Unflage B L 8 > 4ok p
Tdg TR PO mn o flag @ 5 SHMRND en/fdd > 5 2B B ke g §TH 4 24y
TN hk A page s o

M gz Face Recognition PR7%3 » & * f <& Jf L &4 CRT PRAX R I o0 thread  #c2
XA AL Y A Y b & g NROF_FaceRecog % #ic > 1o 4k £xds FR PR 733 38 34 (7 pF >
1 ¢ 2 B 12 CRT thread i #cip e <9 FR thread(FaceRecog thread)*t & * k& ¢ o 7K1
* 250 ¢ L@ * cruntimelnit &3V Ex* CRT JRA% » 4% % 1 ¢ * fxd* FR thread 3¢ %
£1:= FR thread -

F1% # B FR thread chi5i& &2 CRT chfp e » o4V 1 4 7 1041 * dp e chiiid )2
£ % oladl o fr2 At * pthread_create £12& CRT thread F¥(®] 6.6) » ﬂ} - A A

e 32 % #ic gNumCreatedServers 3 ¥ £]2 31 e CRTthread F 48 3058 91 S dic R is & 4

LR R i]%‘m: - o TP E Bl I en CRT thread 48 505\ 42 8 fr‘&”ﬁ #%€_0~ NROF_SERVERS-1
8 EL o Ap e > B fliE FR thread F 48 50 ;NP (B 6.7) > 24~ [ * pthread create & »
4742 % 0 e gNumberFaceRecog % # > % = FR thread ¢ #2 3 ;% (FaceRecog thread)§ %8
SN TR PR et - ko BB ﬂ} NROF_FaceRecog( e« NROF_SERVERS) & = #p
¥ & 7 CRT thread £ FR thread o
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tdefine NROF_SERVERS 4

TM1IF_Served_Status TM1IF_start_serving(void)
{ int i, status;
gNumCreatedServers = 0;
memset(gMsgServers, sizeof(gMsgServers), 0);
for (i = 0; 1 < NROF_SERVERS; 1i++)
{ pthread t thread;

status = pthread_create(&thread, NULL, (void *) &tmlif_serve,
(Pointer) gNumCreatedServers); tmlif serve(id), id % tmlif s

if (status == 0) M & id= gNumCreatedServers
gMsgServers[gNumCreatedServers++] = thread;

else
continue; }

crve %-#c

(B 6. 6)TMIIF #-% ¢ fxds CRT PR4% thread e3¢

#define NROF_FaceRecog 4 //same as NROF_SERVERS in TM1IF pc.c
void FaceRecog(void){
int 1, status;

gNumberFaceRecog = 0;

memset(gFaceRecog, sizeof(gFaceRecog), 0);

tmmanSyncOb jCreate(&gEvFaceSync);

for (i = 0; 1 < NROF_FaceRecog; i+t+)
pthread_t FaceRecog thread;

status = pthread_create(&FaceRecog thread, NULL, (void *)

&FaceRecog_serve, (Pointer) gNumberFaceRecog);

if (status == 0){
gFaceRecog[ gNumberFaceRecogt+ ] = FaceRecog thread;

printf("Number %d FaceRecog serve created!\n", gNumberFaceRecog-1) i

else
continue;

(B 6. T)R* 258 ° FR #- e fxd FR thread e3¢

#7172 % 1% CRT thread oo B &) thread 8 A % %.(1~ NROF_SERVERS) % = & £]2& + 3
R key(drk 20 k3 g pdape s i key E- = F av & 0 4% thread %

B 0 7R- w BIE TN PR e - & B) #Ris i * shmget £]2& - B ret_t = | »

v i@ Bk 3 2okl shmid = shmget(key, sizeof (ret_t), IPC_CREAT | 0666)

CEFL

1w Bk 3 ot id o shmret=(ret_t*)shmat(shmid, NULL, 0} , i& ® shmret ,T*wi
2

& CRT thread s user space ¥ ¢ ek 3 se Rt m Htiefatdcde mal > f1% & B =g o

CRT thread ¥ 12 #-RPCServ_serve = @ {f Sl chret_t SH N 7 » L 28T 3] g o ) &L

3 %2 20000 bytes » s it 3 e MMB > B P Be M a8 4 )
138



state &% % True(m® 6.8)

static void tmlif serve(int id)

int 1i;
TMStatus tmStatus;

FILE *fptr test;
ret_t ret_struct;//® » RPCServ_serve thi#4p

ret_t *shmret;//4p3|% 3 el erde ity

int shmid;//% % =8 % id
[/ yalan---.......... //

key_t key= id+l;//412 % 3 =R F

if ((shmid = shmget(key, sizeof(ret_t), IPC_CREAT | 0666)) < 0) {
perror( “shmget” );
exit(1l); I
/*¥% Now we attach the segment to our data space.**/
if ((shmret=(ret_t*)shmat(shmid, NULL, 0)) == (char %) -1) {
perror( “shmat” );exit(l);

)
/§hmret—>state:False;/ /7€ % FR threa/d/ B2 ai® > F]5 CRT thread B dc 3| 7kt

@Rl o g

while (!gServingStopped)
{  tmmanPacket packet;
(void) tmmanSyncObjWait(gEvMsgSync);
for (1 = 0; !gServingStopped && (i < gNumDsps); i++)

if (gNodeData[i].valid) {
tmStatus = tmmanMessageReceive(gNodeDatal1i]. hostcall_channel, &packet);
if (tmStatus == statusSuccess)

Pointer raw_command:
HostCall command *command;

raw_command = (Pointer) packet.Argument[0];
command->notification_status = HostCall BUSY;

ret_struct. ret_address=0;

ret_struct. ret_byte=0;
if ( RPCServ_serve(raw_command, i, &ret struct) && gNodeData[i].valid){
[/ valan................... //

/*¥ Now put some things into the memory for the other process to read. **/
if(ret_struct. ret_byte>=20000 && shmret->state!=True){
shmret->ret_address=ret_struct. ret_address;
shmret->ret_byte=ret_struct. ret_byte;
shmret->state=True;

?mmanMessageSend(gNodeData[i].hostcall_channel, &packet);

y BB 3 e A
}//end of for At shmret » & B #-82 fe
}//end of while Lo~ =42 2 state
(void) tmmanSyncObjSignal(gEvMsgSync); BrEE R

(@ 6. 8)CRT thread 3% F %8
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Fiken> 5 BH D - B FR thread PF(® 6.9) » i & * 2 CRT thread F # %5 =
€ £ 3% clitakey o F1% FR thread & * £ 3 iz f 8 key & CRT thread 412 £ % &
BH S mkey 4 - e #7001 § FR thread £ @ * £ % s gt s - 1 * shmget wB~¥
TR B s g e AR (R 0 g n L CRT thread M ) s 5 5o AR GH B hafe 17 - 2
FEREVAEL T ERM o TR
shmid = shmget(key, sizeof(ret_t), 0666 }#¥ | shmid ¢ - F @ * shmatﬁéf"/ 23] FR
thread #2517 7 7 Fleh~ 55 PR %5 CRT thread ¢ B 1) chk 3 e dl m e R
Ach ko RIS FRT S R s BRIt ]~ 23k - state o

static void FaceRecog serve(int index){
key_t key= index+l;//can’ t use 0
int shmid;
ret_t *Xshmret;
ret_t ret_struct;
unsigned char *buffer;

/* Locate the segment. */

if ((shmid = shmget(key, sizeof (ret_t), 0666)) < 0) {
perror("shmget" );
exit(1);

if ((shmret=(ret_t*)shmat(shmid, NULL, 0)) == (char *) -1)
{perror("shmat" );exit(1l);}
/¥ A% RAEAT B B B A R R el 1F (T - BAEN 8) ¥/

(B 6.9) #ar "4 6l &J? v Face Recognition thread 4 %8 & 3¢

@ FR thread § #2#7 » #*# * 7 - B gFaceRecogStopped ##c &k /-7 F 7 B & M4 1A
A WA B ends 1T o dod B 0 B R 2| %732 thread @ % g Z B o ret t B
dstate R #ATE 5 True> A e3g 4 ¥ 0 * shmat 7 3lehs 3 e ifdcds a8
[} WA= R S N R m;?fj‘ug - %t loopiE o NG EGHB-Fia < )
# f%’ijﬁg B - BRG] 5 size shbuffers 22 f1* 7 3| e ifc iz ht &2 < | {¥ memcpy

chds (8 > B-18 PPl e A %4 W E] buffer @ » AF® = 12 ﬁ%? " buffer @ ehA 9% s

FALRFRER
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while(!gFaceRecogStopped){
while(shmret->state!=True){
if(gFaceRecogStopped) return;

K

ret_struct. ret_address=shmret->ret_address;
ret_struct. ret_byte=shmret->ret_byte;
shmret->state=False;

buffer=(unsigned char*)calloc(l, ret_struct. ret_byte);
memcpy (buffer, ret_struct. ret_address, ret_struct. ret_byte);

¥ buffer © e A ¥ g 8 B2 (B A2 B4 9% yas )%/
free(buffer)

(B 6.10)% i+ FR thread P35 8 return

Face Recognition thread 7.3 it

¥ ¢ > FR Module » » 5 — B* k%1 %5 FR thread e ;¢ o F15 p AUR* 4250
fx* CRT £ FRthread m & > € @ * 5-2-5 & @ * chmutex #+] > %5+ & & * 425 block
B~ b EiTa o P00 A s — 3 DSP #3 # CRT & FR epR7% o e £ % DSP z et vt
tmMain_Exit() /_psos_exit() » % it CRT PRa%ersR ¢ 1538 CRT 41 @ £% ARM =4 > ARM
Al i49i+ ¢ 2 unlock i& % mutex » #7102 i{ ¢ F 4 ok CRT thread e#s i » %%
CRT PR7% % ok > 7822 B $ fcH FR thread » 3% % ik ’*“5Lf\i*f§ﬁ%”'ﬂi4** %k % CRT

thread & » ¥ ¢t 3 4r face recognition % ik i& i

void FaceRecogExit(void){
int 1;
if(gFaceRecogStopped==True) return;
gFaceRecogStopped=True;
for (i = 0; 1 < gNumberFaceRecog; i++)

pthread_join(gFaceRecog[i], NULL);

gNumberFaceRecog = 0;

(B 6.11)% ot FR thread =3¢
0 MBAFITY chthread ¥ WA EIE % — #hfs ] Bt d P FF@ (T4 d] 7 %7
#7120 3% @ % pthread_join &3¢ & g% o thread e0#: iF » # ® A ef e pthread_join ## £
o ko § 3R R M X v aF Bl 7P gFaceRecogStopped % #cik i True’ & 7+ T -
ﬁ%ﬁ-“uf;’hk FE E o TR Rk (A s 4F Wends (7o e £ 4ok 3% thread » X # &
chi 3 el ¥ state & DSP -t ﬁﬁﬂﬂ%ﬂ’%ﬂmﬁﬁ*“Fﬂseﬂﬁﬁ’ﬂélﬁpé
2487 > ARM = CRT thread » #4&7 > 2 ¥ it § 3 TP 3 = state &k = True>
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f € - 2 gl EY X F state ¥ 5 true o it aE TR ¥ 0 FR thread s 38 #-
gFaceRecogStopped % #cik 5 True > BM ™ — HhefyddLds (T4 b > w F] 5 thread © 5 &
loop ¥ # iBenE FH>43 A &2 &~ T — fhend| % 971U pthread_join & /2 % it 3% thread -
5 fRAE R RE *\)I* & FR thread /%7 % ;=348 state ¢ loop AL 7 4 — B
gFaceRecogStopped % #cen2| %1 » 4% 4 I gFaceRecogStopped % #ce 5% 5 True » #£5%

i return #-i& # thread <& (7 (B 6. 10 % ¢ e g4 ) o

6-2-3 ARM &3 i * 4858 4v + A W df W # (5 (5 el (FALS

B * AR AL At - B A Kk g % ke ¥rg f CRT & FR thread <& (¥ chmutex> >
EFARY A2V * cruntimelnit S 58 gl e ¥ 4 o & fxd CRT PRI% <0 thread » CRT
thread # £12£ P* ¢ @ » 3% thread P% 5L thread 7 48 & 7% > & # 4 thread § 8 S0 5% 0
17> thread # W 38 F £ ¢ 41 thread %%.(7 5 0)% * Al £ 3 e w473 chkey
Ris i * shmget S5t > Al - Hret t B~ ~THBAEZRUIT > flE 2
PN e BEE RO id BT R 20 R ® thread ¥ W e n R B Y &
Bt % eRfl > 97 thread § 8 30 ;N8B & % % shmat 3% > A p 2@ Fenfe /P d k30
Afe- BEREREIT LT SRE 3Rl idrs 3 oRMIF  Rdv - B2
Bt n Rt s ool 0 53k thread § 88 &0 30 ,T*u? "™ # user space i€ *
EREZ B FREsehlnEeRhle o - F:’:»“&;«T*ug# £ % zRtis e state K
= False- #& fv)jj' thread § %8 & ;¢ ﬁ* ¢ ¢ * tmmanSyncobjWait 3% & % 2 P~ semaphore>
e §_%]% semaphore #7435 0 #7141 thread #2 & j.}drﬁ‘» block @

Key=1

Shmget(key)—>id1 Shmget(key)—>id2

Shmat(id1)->Val Shmat(id2)->Va2
tmmanSyncobjWait

________________________ &--------____________k________________________-_______

Semaphore

Key=2

Queue buffer

(® 6. 12)CRT thread At g2 pF B3R ¢ B T L X o * i
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#FF ARM =5/ * 4250 ¥ ¢ =¥ 1 FaceRecong &3¢ » §1* pthread create % £z ¢ CRT
PRF% thread 4p IF #& 7 Face Recognition thread > I i » thread %% FR thread
F 418 T3 3 —FaceRecog_serve > thread # %8 & % 5 £ € {1* thread %5.(7 5 0)%F =
#* X R eRMATE i key o FRie @ * shmget ;Y2 35 ¥ CRT thread 2=+ * 40 IF s key
gl kenE e B o ot &r;“)’j'f‘ug w #22 CRT thread £1:Z2 FF4p r cn& % 2o dY id
% FR thread » # 7™ % > FR thread # # 3 ;V i{ € # * shmat &3¢ > & p 2 F (Fenfe b @
d s fe- MERERHITEHEF] S 3oRhBidar 3Rl zF o RAgr @
- a3 Rl AR Fadednizn » 2212 FR thread ¢ /7 loop e9753% & B
Wk 3 zRiEs e state KR ",f #t state 7 A { 2T 5 true’ 7 ’*T*ug - 2 3 {7 loop °
E I state & * True 4 § BF/AE T oMl ? @B iln g ) > R x4
5B s % o

FR2
Key=2

Shmget(key)—>id2
Shmat(id1)->VaB

FR1
Key=1

Shmget(key)—>id1
Shmat(id1)=>VaA

Key=2
Shmget(key)—>id2
Shmatl(id2)->Va2

Key=1
Shmget(key)—2>id1

Shmat(id1}=>Va1l
tmmanSyncobjWait

________________________ &--___________-_____:#________________________________

Semaphore

Queue buffer

(B 6. 13)FR thread A £1:& P k3 ¢ 8 (T80 £ 3 oM i@ * Riw
EFR* 25 € AL J* pthread_mutex lock 4 = mutex > £ & * cruntimeCreate £
& CRT 40 3 ~ (57 AR, £ Pt g TR F o026 RPCServ ol » AR 157 6 %
pthread_mutex_trylock :# ¥ £ 2 #7fZ_mutex » & _ %] 5 mutex 2 o © 4040 27 > #112
J* AR 3N A AR50 ﬁwt block @ » &2 %4 155 & CRT JRAx22 FR e i® o
@ {5 o DSP #h& 47 41 4 ’v‘ﬁ%&ﬁéi%?i hpe ¥ diepbuffer > 2818 open - BARR 0 &

Fir write fH % ket ed 5 #38 DSP #3 CRT utility # 4 % buffer # DSP #4e9 %8 i~
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gk~ A <o i3~ HostCall_command 45 &6 # 4= B4 % 4 W T ¥ - H controlblock
Z & 41* tmmanMessageSend #-7 3 control block i=#t e packet &% % ARM =4 -

ARM =% OS & = = & k& &3 > #-packet & » queue buffer # > ﬁ} ¢ 7 kernel 2 <
Message % < semaphore > ™ fx# CRT thread 44 #4 7 /¥_queue buffer 3 P~ packet e
i£5 2815 » ¥ contrl block sk % % thread ¥ #8 » 7 RPCServ_serve & ;% »RPCServ_serve
&1 7% #-control block i=hat#E e = ARM =% P = 425 ¥ user space g Hiichtdis » ri£+3
¥ control block M 7 &7 write 4p £ 3 1% » 3% ¥ ¢ » @& control block * ## = m #&5e
R ak R mn & FR < 0] % CRT thread -

CRT thread 3%t & g L 2[¥7 708 < | £ F + 3 20000 bytes k =[#rie & TR LT 5
Fgdedk RmERRG AL )RR N R e R X8 & 3 e Rl s state 3K < True
K xE 3B CRT thread 3 ¢ 44 ¢ * tmmanMessageSend ¥ % DSP 3 225

FR2
Key=2

Shmget(key)—>id2
Shmat(id1)->VaB

FR1
Key=1

Shmget(key)—2>id1
Shmat(id1)—>VaA

ret_tl

Key=1: State=1 State=1

.. ! Retbyte i \ Retbyte - R
id1 | Address1 \ 1d2 | Address2 >\i.@ Rl

ret_t.retbyte>20000 ret_t.retbyte>20000

CRT1
Key=1
Shmget(key)—2>id1
Shmat(idl)->Val Shmat(id2)->Va2

RPCServ_serwv RPC$erv_sdrv —
ret_tl 7 T:]S e

essageReceive. T th—m/anMessageRecelve

Key=2
Shmget(key)—>id2

-« .
Semaphore < signal
kernel

Quexebuffer | | | |

packet packet

(] 6. 14)Ex$ DSP =5%5 » CRT thread 4z 3| packet ¥7 FR thread 3t £ % $& %
F1% FR thread % # 31 3% FaceRecog serve ¢ — 2 f1* loop 2 # & = % ;s lRtl 0
state > @ CRT thread @ %4 statesk = True’> 27 7 = F# 8 » &= 3 =/t > »72 FR
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thread T@fk iy FrRigene ) Risk £ 3 s state % 5 False o
FFF B izn ~ <0 > A & FR thread 77 48 3050 ¢ %ﬁﬁai B buffer » iz i@
buffer = B chy » Brifintdg DI eRRZ B 5 kiR > @ % memcpy #-R 1% 18 PCI ®ingt
H#-3 I¥ DSP =4 4F @ ¥| FR thread § # S ;8 fe ¥ S enbuffer # o 2 1 F 48 a0 5% TI-%? A
g4 buffer & {7 = 2 - & X RJL = buffer p % & - FR thread e g & » 7 - B w & -
#HAEY loop HISFLTE T R AT 0 B R LR
2t DSP shiH ARM 455 & CRT JRARRS » § 6 4 2 9 B4 s mutex 4 8% 4 20
A F7 N ek ﬁifv)]* ¢ B 7 cruntimeExit & FaceRecogExit 3% % % & CRT PR7+£2 FR
e

o

pthread_mutex_t hExitEvent;
pthread_mutex_init(&hExitEvent,NULL);
v
cruntimelnit(fx# CRT thread)
¥
FaceRecog(#x# FR thread) —| pthread_mutex_lock(&hExitEvent);

4 9 DSP =4 ¥ 34 {7 4% ] DSP =4 RAM

v

cruntimeCreate:
#-mutex % #ckE s I tmert library
(e ¢ 8w CRTIRAZTE F30)

# PNX1005 |————| pthread_mutex_trylock(&hExitEvent)

]
-------------------- 1'/
[}

cruntimeDestroy
(P L gag) Host_comm library ffi*'| tmcrt library {1 fiy
. ExitCodeFunc:
cruntimekExit {
(& & CRT PR7%* thread) pthread_mutex_unlock((Pointer)pCRT->SynchObject);
2 }
FaceRecogExit();

(% 6. 15)FR thread 7% &
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6-3 7% %%

FERERR T

ARM OS Linux/ kernel 2.6.22.18
DSP 0S pSos

CRT thread/ 4

FR thread i #

gFaceRecogStopped | 4~ 4 = False

50 %P AR I FR thread #memepy 48 @ 7| en@s theiwr 22 DSP =442 4 en A oG H -
Fenz B R RN A DSP A AR L AT ORI T A G B - BAE R RIS Y write o
E #5 CRT PRAFEL IS (B A4 ends 155 5 #b> & FR thread ¥ > %15 ARM =8 CRT %2 write
e P g i B o~ i ) e 543 20000 byte o #7r4 CRT thread € 3= & 3% i (& o
Pl Bt P~ p 2 i R B R d PR thread i 3 ooty FoFal
B 420k o] ehbuffer %X {4 #memcpy ch# (T2 @m ¥ & :’E?‘rf?i* B buffel”f*‘bf’u - X FhE

#-buffer Aenp F B IHh%E ? o his g SP 2 4K » fip % 2 PR thread
B~ dffk £ FAp ke k2190 FR thread £.F 7 & /4R 3] DSP 54 4 " e ik » & 3B F

CRT ;}Fl s 1 1 ’ﬁﬁ# IRV 7 B lg\l“' @ B ¥ e memcpy %?\#i/ﬁ‘DSP h RAM 15 i8
PCI i+ #- 8 5| ARM =% 52 RAM -

ID: HostCall WRITE RT thread:
P SE - Sut'la 1. # 5] control block it #-2_ 3 &

v ] | — & ARM =4 5 #7888 b 3 DSP
Filedescriptor =% RAM 4# %l = % ¢ control block P

B Pl CRT #i &k > £ & _control block 2
Control block * e i % i HostCall_command % #° # P~ 5 »

ostCall_command R S 7.bmp
2. BB iy = ARM:3 R e hi
a0 2R fg,%i‘e%ﬁﬁ CRT 1/0_—__
function B 4%

#R a2~ | B ~ shared
memory ° I & % 2z i8¢ o state
FHK 5 True

I
l Write

i

{
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1

! typedef struct { '
1 unsigned int ret_address;//# i i=st :
: unsigned int ret_byte;//® b= | 1
' Bool state;//i# B 2% flag '
! jret_t; '

FR thread:
. #2232 BWY & ikiny <]
2. % PR thread 424 7 & £]:2 2 = /| ehbuffer

HOST_7.bmp

.CJQ

memcpy (buffer, 82t izat, # %~ -] )
#-buffer p % B 4%

B

v

(B 6.16) Bz cid (T4
R % By
DSP =t write(FD, facedetect, acurRect—>height*acurRect->width*3) s » CRT #4821 4
& <3| DSP &4 & 2! control block sk 14 15 PR 242 - + & write S8 FD % 7. bmp
filedescriptor > facedetect 5 A % #7 & F 48 2c A8 4 > acurRect->height*acurRect->width*3

P ARBARA ]

tmman:queue:queueCreate:buffer[c7¢81800](KernelAddress)// Queue buffer 4245 = ht
ninfo->address_shift=8017a000 //ARM=% /& 2o ekl i ht R HDSPz3 2 R e o F Doy £

#_queue buffer 4245 =5t 4c + 57 B packet #hoffset» ™ 5 P # writeindex(57)
ip ¥l ehqueue buffer 7 B (cT7e81800+57*%24= c7e81d58) » @ ¥ » «hpacket f F
% ¢2713880

tmman:messageChannelCallback:queuelnsert:DT[c2713880],DT(From channel KernelAddress)[c6db3ba4]
tmman: ARM:queuelnsert:writeIndex=57,from Item[c6db3ba4](channel) to ItemQueue[c7e81d58]:DT[c2713880]

1. ¥ ReadIndex #p | h queue buffer 7 R :# packet » % 3R ReadIndex 4p ¥ chz ¥ & 2
Tl Writelndex dpFlenz B - $keno packet N %+ - $ko7 Aol packet 3 B 2R
2. #-J* packet #&_queue buffer ® 4§ % ¥| message #- e & 173 AF (c75f2c48)

pnx1005:trimedia_ioctl() i=c7663e60 f=c7d2e4a0 MessageReceive
tmman:queue:queueDelete:ReadIndex=57,itemqueue[c7e81d58](Kernel Address),Messagebuffer[c75{2c¢48]
tmman: ARM:messageReceive(After queueDelete):DT(message buffer kernel address)[c75{2¢48]:DT[c2713880]

#- packet /&_message #i- e iF T 7 B #& | tmmanMessageReceive & 3V i& it 3 FF
([59d98d94 ]) {5 > tmmanMessageReceive & 3¢ ¢ 4= packet £ 4F WII R * A28 @ T %
tds ot dn Bl eng @
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DT[c2713880],DTaddress[59d98d94](usermode buffer),DTaddress[59d98dd4 ](application)

A1) s * 4258 A_tmmanMessageReceive 1 I packet {é j}B& , packet b % » F i
{2} & packet ep % — $ #T12:ER packet % » queuer RS * 42N £ 4 queue
1) packet g A H_m %

thread:packetAddress[59d98dd4],packet. Argument[0](raw_command)=c2713880

% RPCServ_served ;¢ @ 3 & =4t > =h £ 8017a000+packet ® # % chcontrol block
> uc2713880( B~ ~ i)

ninfo->address_shift=8017a000,tm_address=c2713880

RPCServ:raw_command=c2713880 ‘>
virtual command address=4288d830

RPCServ_served 5 j&control block® P~i#writedn & B » h? ifiznt &2 «
o e R T R ads 1T 0 R{S A DSPE A TR 7}%(7 blllp)mﬁ"? v B fo Begg {4
i ph X[ rret_t o RS Eret_tp B ¥ B LCRT thread

command->parameters.write_args.buf=c1{28f6c
ninfo->address_shift=8017a000,tm_address=c1{28f6¢c
IN_BUFFER (command->parameters.write_args.buf)=420a2f6c
ret_value->ret_address=420a2f6c

ret_value->ret_byte=30000

CRT threadjc¥|ret_tis » & & T4+ -] £F + 120000 byte , am’f-ﬁhﬁ&p L
I rEExeRMY Tl E R eBistatek 510 B % 2o it erthread
M5 5 2

thread take face!!

tm1if id=2,shmret->ret_address=420a2f6c,shmret->ret_byte=30000,shmret->state=1

#1CRT thread %540 Ir FR thread(% % 5 2) F1 5 #F I+ 3 et chstate® &
1> 8% 3 et 1ICRT thread ® » 0@ ffiznb &2 < /] g,k“« FR thread
jer B plenima o i DSPehAF B HIIARMAFR thread® - B
HOST 7. bmphy e 1€ 8 » e (&

FaceRecog index=2,shmret->ret_address=420a2f6c,shmret->ret_byte=30000,shmret->state=1

tmload:filenumber=7
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Qoooooach:
0ooo0010h:
00000020k
00000030h:
Qooo00040h:

00000050k
Qooo00a0h:
Qoooo07oh:
Qooo00g0h:
Qooo0080h:
Qoo000ach:
000000k0%:
0000000k
00000040k
Qoo000edh:
Qooo00foh:

1.

33
55
67
33
58
76
43
3
=)
o4
g8
85
=[]
arF
arF
91

55
6L
aa
55
oE
3D
ac
g7
55
83
85
73
85
ac
91
Lz

&
33
36
aC
37
ol
&l
4C
74
9z
oB
91
93
gD
a0
a0

38
57
a7
34
3k
7
43
13
gh
]
i
97
]
a0
SE
gc

3B
]
aF
38
3
3E
19
g9
58
g5
a5
7
=L
aD
9z
11

6B
33
a7
)]
37
65
g0
4F
)]
94
19
93
a7
gD
i1
SE

34
57
S|
33
3k
]
47
5
gD
b5
e
94
g3
|
aF
gk

38
]
iF
a8
3
ac
7o
e
54
g4
95
T
94
an
91
b1

=]
35
a7
i
ig
65
g4
a0
TF
23
)]
25
a7
gD
Lo
SE

i4
58
S|
33
3B
78
47
T4
gF
65
g
94
ga
Lo
SE
g4

58
BB
iF
58
Ta
ac
7o
gi
ah
g4
a5
Th
an
an
=K
aF

gl
33
a7
18
3B
65
g4
¥
ga
a3
6E
25
i
gF
L1
an

35
57
S|
ia
SE
]
a7
6
gF
S|
dE
a7
gi
0
aF
g1

58
69
aa
58
74
41
70
g
5F
ga
85
e
aF
SE
91
k0

bmp & HOST_7.bmp ¢ binary p % $54p
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il
57
gk
3D
6k
54
55
=[]
83
71
94
ac
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34
55
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36
&l
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44
8
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bk
gF
95
B4
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TRABLA AT HNh(PUT U RHE AR S - BRY > APEER
?Biiii%fiﬁéiﬁ B CPU s & #0P8 iF (M B3 LA - W AP &2 - B
client-server 3¢ ff > 7 ARM &2 DSP ¥ % & i & s iy © G o2 dfe sy ¥ R fe i
Mo AR R Y T E G el S HIIT S L BEaul g o B RIS Bixage
Biosh A S A2 0S K dzjasyas® K& OS & Al * semaphore % fafe &7 4]
A it A 0S4 AN RA C mERY SR LTI/ LR CRAE
Bgrgig® x3eRBORBERFARKR T ARSI RFHEERT Hiihms (S
R

MR AR ZE AR P RRK Y ARM s engpde A2 Y 0 TR e SN BT L SR AR
REETRDGG o RET AT NEREES SN I RLFE s s a Lt
Blr o N E AA ekt k iﬁ;’{?& 7 — i CRT PR4% - % DSP =4+ 123538 RPC efitst » #edy
£ ) F ehizat BiE 5] ARM 5 > ARM 32 e )i B g 8 g ¥ 2% PCI Bintddn 4 p FJE
DSP s 4F %116 % ARM = » fE o izat b % ARM 2 A R&REH N /0 AJZ(H T ) -

e ¥ 5 pa ARM =5 CRT ¥ 3% & 63 B 4 =1 [/0 PR4%% DSP(Appendix B) » ¥ % & % j&_
DSP % & #4= B 1f4F B ¥] ARM 28 user space e7#: 1% > 5 7 & ARM = user space ¥ /1 E #
@R B 7 TR AR > St A% g2 CRT Ap b eniad 8 5 0 DSP s e 841 % write 4
LRt ol 2 e T i P ARM 2 0 @ ARM =% CRT 9 (58 (5 0 [/0 PRARH 5 0 7 2h 3
Bolfiph g < 3B ko RS F b A K R AR5S% 35— B FR JRA%¢h thread &
interprocess &L #r* F|ehk % 35848 > CRT thread ¢ £ #-F 3| hf i iznb & < -] B 3|
L3R @ 6E d FR thread k42 ¥ e Mg Wead (%~ F) o

FHd 0 iR DSP sk 17 ARM kG S b Seenp ] > ST s ig e st R ARM S 5k Stk
it ¥ DSP =2 Wil o PR R R R R o

T4
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Appendix A—PNX1005 =475 %

= HE
PTE A

2lTe

Reset Module

RST_CTL

HPNX1005 [ I {145 £L PNX1005 51 I RO

LOCAL_SW_RESETS

F,J?J fif"PNX1005 [* Sﬁf [”EIVFF{I?EQ?‘F'H(TM3282 ~ QVCP ~ SVIP
%’V)

TM System Module

TM_CONTROL B _‘Fﬂﬁrﬂ PNX1005 == TM3282 EISJ{E_I'['E ° [ﬂ(/[lﬂ?\[ ?T‘E{*J
TM3282 ~ fITcfif &kp& ﬁﬁ‘&‘
TM_STATUS ﬁﬁﬁ E IEi 'J PNX1005 i_l\f* i+ Idle(reset)%E'rT: TM3282 %L big

endian J& L little end|an °

Global MMIO BTy B

PCI_INTA_RTi5 4§

L fAFI PRI« PNX1005 F5 ARM host [i* It R4

—FI
& 4 interrupt °
FUE2 interrupt F | REPVET B
IPENDING PR i o " 2 BeRLE P (e YR ] 1
ICLEAR gﬁéfll'ﬂ)ro
IMASK FII%F%%?T?&# \,}% T YR VAR FEp[1B
=N
™ I PBEFDT‘&EE
TM32_START I—?“?%EI’LJ TM3282 -

TM32_DRAM_HI

DRAM aperture [Vt A fifi -

TM32_DRAM_LO

DRAM aperture (Vs /| fifi o

TM32_DRAM_CLIMIT

DRAM aperture Hl TM32_DRAM_LO f# Jl([F[FIJIJJFﬂ: TM3282
cache prfst A FIfE! o

TM32_START_ADR

(T Sl 7 DSP 7 -

(¥R s ¥Ri:[1] PNX100X Series Data Book)
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In tm32mmio. h

#define TM32_RESET CTL (0x060000) // Reset module
#define TM32_RESET ALL (0x05) // Resets the TM and all board
peripherals

#define TM32_SYSRESET ASSERT (0x01)
#define TM32_SYSRESET DEASSERT  (0x02)

#define TM_CONTROL (0x063700)

#define TM_CONTROL_TM_APERT MODIFIABLE_MASK (0x00000008)
#define TM_STATUS (0x063704)

#define LOCAL_SW_RESETS (0x060010)

#define TM32_START (0x100030)

#define TM32_DRAM_LO (0x100034)

#define TM32_DRAM HI (0x100038)

#define TM32_DRAM CLIMIT (0x10003c)

#define TM32_APERT1_LO (0x100040)

#define TM32_APERTI1_HI (0x100044)

#define TM32_START ADR (0x100048)

#define TM32_PC (0x10004C)

#define TM32_MODID (0x100FFC)

#define IPENDING (0x100820)

#define ICLEAR (0x100824)

#define IMASK (0x100828)

#define DC_LOCK_CTL (0x100010)

tdefine TM3218_2B80_MOD_ID (0x00002B95)

#define PCI_MMIO_BASE (0x00040000)

#define PCI_BASE1_LO ((PCI_MMIO_BASE) | (0x0018))
#define PCI_BASE1 HI ((PCI_MMIO_BASE) | (0x001C))
#define GLOBAL_REGS BASE (0x00063000)

#define PCI_INTA #775 & ((GLOBAL_REGS_BASE) | (0x0050))
#define PCI_INTA (0x00000002)

#define PCI_INTA_OE (0x00000001)

tdefine GPIO_CFG_VALUE (0x000AAAAA)

tdefine GPIO_CFG_0_15_REG_OFFSET (0x104000)
tdefine GPIO_VAL_0_15_REG_OFFSET (0x104010)
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Appendix B—DSP =4 & f&dp £ ¥+ &0 ID

DSP #4p C Runtime Call ID

_argc HostCall_ ARGV_ARGC_INFO
_argv HostCall_GET_ARGUMENT_STRING
close() ~ fclose() HostCall_CLOSE

fgetc() ~ fgets() ~ fscanf() HostCall READ

getc() ~ gets() ~ read() ~ scanf()

fopen() ~ open() HostCall_OPEN

fprintf (O ~ fputcO ~ fputsO) HostCall_WRITE

printf() ~ putc() ~ puts() ~write()

isatty(O) HostCall ISATTY

stat() HostCall_STAT

fentlO) HostCall_FCNTL

fseek() ~ 1seek () HostCall_LSEEK

fstatO) HostCall_FSTAT
_psos_exit()~exit()~tmMain_EXITO | HostCall EXIT

accept() HostCall ACCEPT

access() HostCall_ACCESS

bind() HostCall_BIND

Closedir() HostCall_CLOSEDIR
Closesocket() HostCall_CLOSESOCKET
fsync() HostCall FSYNC

getenv(O) HostCall_GETENV
gethostbyaddr() ~ gethostbyaddr_r(O) | HostCall GETHOSTBYADDR R
gethostbyname() ~ gethostbyname_r() | HostCall GETHOSTBYNAME R
gethostname() HostCall_GETHOSTNAME
getprotobyname() HostCall GETPROTOBYNAME
getsockname() HostCall_GETSOCKNAME
getsockopt() HostCall_GETSOCKOPT
inet_addr() HostCall_INETADDR
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ioctlsocket()

HostCall_IOCTLSOCKET

link() HostCall_LINK
listen() HostCall_LISTEN
mkdir() HostCall_MKDIR

mk temp() HostCall MKTEMP
opendir() HostCall_OPENDIR
putenv() HostCall_PUTENV
readdir() HostCall_READDIR
recv() HostCall_RECV
recvirom() HostCall_RECVFROM
rename() HostCall_MOVE
rewinddir() HostCall_REWINDDIR
rmdir() HostCall_RMDIR
select() HostCall_SEND
sendto() HostCall_SENDTO
setsockopt() HostCall_SETSOCKOPT
socket() HostCall_SOCKET
sync() HostCall_SYNC
system() HostCall SYSTEM
time() HostCall_TIME
tmpnam() HostCall_TMPNAM
unlink() HostCall_UNLINK

/*

typedef enum {

/*0*/
/*1*/
/*2*/
/*3*/
/*ax/
/*5%/
/*6*/
/*7*/
/*8*/
/*9*/
/*10*/
/*11%/

HostCall_OPEN,
HostCall_FSTAT,
HostCall_ISATTY,
HostCall_READ,
HostCall_LSEEK,
HostCall_WRITE,
HostCall_CLOSE,

-7 % & % C Runtime Call ID &g ————-

HostCall_UNLINK,
HostCall_MKTEMP,
HostCall_GETENYV,
HostCall_LINK,
HostCall_TIME,
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[*¥12%/
/*¥13%/
/*14%/
/*15*/

[

/*16%/
/*¥17*/
/*18*/
/*19%/
/*20%*/
/*21%/
/*22%/
/*23%/
/*24%/
/*¥25*/
/*26%/
/*27*/
/*28*%/
/*29%/
/*30%/
/*31%/
/*32%/
/*33*/
/*34%/
/*35%/
/*36*/
/*37*/

o

/*38%/
/*39%/
/*40%/
/*41*/
/*42*/
/*43%/
/*44*/
/*45%/
/*46*/
[*47*/
/*48*/
/*49%/
/*50%/
/*51%/
/*52*/
/*53*/
/*54*/
/*55%/
/*56%/
/*57%/

/*58%/
/*59*/
/*60*/
/*61*/
/*62*/

-- messages for socket calls

-- end of messages for socket calls

HostCall_SOCK_SEND,
HostCall_SOCK_RECYV,
HostCall_SOCK_STATUS,
HostCall_SOCK_DATA,

-- end of obsolete tmsim/tmdbg messages

HostCall_ARGV_ARGC_INFO,
HostCall_GET_ARGUMENT_STRING,
HostCall_EXIT,
HostCall_TMPNAM,
HostCall_FCNTL,
HostCall_SYSTEM,
HostCall_OPENDLL,
HostCall_STAT,
HostCall_MALLOCBUFF,
HostCall_FREEBUFF,
HostCall_READBUFF,
HostCall_WRITEBUFF,
HostCall_MKDIR,
HostCall_RMDIR,
HostCall_PUTENYV,
HostCall_FSYNC,
HostCall_SYNC,
HostCall_ACCESS,
HostCall_OPENDIR,
HostCall_READDIR,
HostCall_REWINDDIR,
HostCall_CLOSEDIR,

HostCall_SOCKET,
HostCall_ACCEPT,
HostCall_BIND,
HostCall_CLOSESOCKET,
HostCall_CONNECT,
HostCall_INETADDR,
HostCall_LISTEN,
HostCall_RECV,
HostCall_SEND,
HostCall_GETHOSTBYADDR_R,
HostCall_GETHOSTBYNAME_R,
HostCall_GETHOSTNAME,
HostCall_GETPROTOBYNAMIE,
HostCall_GETSOCKNAME,
HostCall_GETSOCKOPT,
HostCall_IOCTLSOCKET,
HostCall_RECVFROM,
HostCall_SELECT,
HostCall_SENDTO,
HostCall_SETSOCKOPT,

*/

*/

/* New Calls */
HostCall_MOVE,
HostCall_STACKTRACE,
HostCall_STAT64,
HostCall_FSTAT64,
HostCall_LSEEK64

} HostCall_FunctionCode;

/* 64 bits 10 functions */
/* 64 bits 10 functions */
/* 64 bits 10 functions */

*/



Appendix C—1linux B 2 1 7 %% tmman %% #2;% ~ ARM =3 & * 25 0Tk B

=3

EEs

1. %% tmman S%# A28 IR B K 2
——% % TCS5. 4
—i¢ * tmComm_patchv0. 99 iz 4 TCSb. 4/tmComm
(/TCS5. 4)
— & _NXP FTP »~1¥ LINUX kernel 2.6.22.18
(/usr/src/linux-2.6.22. 18-NXP, m ® &£ ;3 g H ¢ e Makefile #@ e cross
compiler % %)
——3& » /TCS5. 4/tmComm/ src
-—13 22 uservars. sh e /& (export 3% i)
——source uservars. sh &k T IE B IS
—-./buildscript
——F] uservars. sh # & % %_$ BUILDTOP ¥ /& shprivate—tmComm P 45~ & B~ {8 55 # 4%
;$ s 2% tmload % ¥ * &1 tools

2. 0% ARM =% TCS5. 4/tmComm/src/examples # hde b i * #25% ehsk 53K 2
——host: #x/TCSH. 4/tmComm/src/examples/inc/mkl inux. inc §&iS
—target: #/TCSbh. 4/tmComm/src/examples/XXX/target/Makefile. Linux »
TCS. ENDIAN(el) ~ CPUTYPE(pnx1005). . .
--make -f Makefile.Linux
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Appendix D--TMMan 5&# 4% #%%| % B 4p e 52 3] 9 PNX1005 4% 41

f R 3Aenk s B E7 b erPRIE: minor number

- BERE AR T I F]  BAp R AR KR o B SpEAEN 3% € 1% minor
number k55 & L HINLIRR LS o dok K A BRE Rl TR TR
*3- A B file_operations BH ik » #4472 b ehE AP F % - B switch $if
R minor number £ 4 fie? F e file_operations HH %73 kK E > BEREFARNT LR
KA DEE AT Pl o 4o(£ 1) e

hok % B 5 e FrrBEEFes- BERM L% v PR HRmajor
number £ # F fhminor number % i B AHihE o w] o § R * F258 e 2 open i Bk Ford e
LB EBEEA B A E T Y P P izdy Y kernel o default 7 file_operations
FH R ASLE B open ¥t o B open AR T UK SRS K SRbARst s APl ik 4
AR AR ROTHIR D) sRE AR5 0 4 i&c—fﬂj’@ N4t & ehdefault file_operations & °
kernel F P¥ ¢ % kernel space §* » :Z &R fhenfile B4 ¥ 2B file B4R P w53
chE - B dpiip P s kernel #7 default file_operaionts % o 2 16 ¥4 & B Zpde A2
RERT U BRAEASEY o T USRP RN N NE RRAL T K Y
minor number 2 2 #x file %142 4% 5 7 file_operations 4> % *» 3% Sp#-42;% handlers -
*t 4 _Jk »ehopen handler #2 ¢ & & 7 [ s minor number ip T* Fenfile_operations %

Wi o Bisereifrenfile operations & #4Ze open handler % #3% %% B 1 ek

f{F o
(£ D
int devone_open(struct node * inode|,struct file *file[){ o =LA drive Eﬂjﬂ’??ﬁ%ﬁfj
Switch(iminor(inode)){ Eile_operations P
case 0:
file->f_op=&zero_fops;break;
case 1: USSP minor number
— . .
file->f_op-&one_fops;break; 55| assign ] fflJF[
default: file_operations
break;
}
if(file->f_op && file->f_op->open){ 111 minor number gﬁfﬁ;&ﬁg
return file->f_op->open(inode,file); file_operations ﬁ;ﬁ%@ﬁg
} open handler
return 0;}
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AR A2V T e open in Bk SLREeTiS o SRS AR AP 3 “’51%1;&% 7 file_operaions =7
oo BRI KY DX B RTHIE S file_operaions %1 Fd minor number 4 ¥+
Jsefile_operaions i 7 » 2 fe g AR T His kRekel g F]L €4 TR HIRR K
BB AR (F 0 T e § B4 " D)5 0 file_operations & HAL SR £75¢
handlers k¥ 4] £ % -

R RPN PR REF IR THREH

",% 7f * minor number KiE - BEREATN T UL FEREFIF R KE o Aok ki
gl e B TR ETPRBFIAP AP AP T IR E 2 ReEE L2 E 7 - &
hE B A~ - - A AR e e file_operations SR v 0 AP T 0] - b TS K
% A B A ER o

% TMMan Sg#s 4258 ¢ > )5 -5 & PNX1005 & ferpRix8 - $ken o #ru & § PNX1005

“ri¢ * e file_operations &~ a3 LA P E 1% mknod & = - B £ 27 pnx1005”
%8 A F1* major number #-FE B FHE SFE AR M RiE Aok o d A PE T TR
* minor number 2 4 %] assign # =7 file_operations. pf#fl fe e PNX1005 » e §_%)
% 1 PNX1005 cnal R 4 2 2 ARM A chk 3 e r 2 B2 F 128 3 ot ang
o7t * hkernel space AR R F R % kernel space m#Eic Btz B4 * 7
- B (GeR 1) - A E B element FRG5% 7 - B FR B A B T BRI
37 & [ PNX1005 & &2 ARM /3 *1F chs 3 oA E ~ ¢ 0% 3 3o RMll e i  Henie
RFowE PNX1005 %% & PCL pe ¥ 2 AFAadpe ¥ Pl 8 F R (& 2) Flpt A ips 7
Piph TS > Al i PNXI00S shigie » 7 % ki & — i PNX1005 -

TR TR
1. 3% PCI e ¥ 7 P 4% & crond 48 l. 3% PClped 7 BT A BT
P ThE hE

2. ¥ it shared memory FF#7% 3 | 2. ¥ shared memory 3 B chir 2

—— ——
For % - %g PNX1005 For % = %g PNX1005
IS TED

(% 2) % % PNX1005 hF P

B " i

UInt32 DSPNumber T B B A%V B PNX1005 i * «h
TMManSharedStruct* X E R EAFERETEDSP T LY EE
SharedData; ARM B i ehk 3 e M e g > &
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kernel layer érdzdotzgt » %2 & € 3HH T -

PHYSICAL_ADDRESS TMManSharedAddress;

B R oM FEEE T RDSPF Y ER
ﬂMQTm+%Wﬁ@AmmF“£ﬁ H @ gy
F%ﬁé\'&plﬂ I o

UInt32
UInt32
UInt32
UInt32
UInt32
UInt32
UInt32

HalHandle;
ChannelManagerHandle;
VIntrManagerHandle;
EventManagerHandle;
MessageManagerHandle;
MemoryManagerHandle;

NameSpaceManagerHandle;

éféﬁ_ TL 3 RMPF g R * DIhR TR

e fat8 = nt - HalHandle #8757 PCI fe & 7 FF 3%
it rrJF oo ;E_' s ’K/\E}I"’~ * g_ Pa:}ﬁ%ﬁ;—ﬁ,’% W —'ﬁ
B oo

PHYSICAL_ADDRESS  HalSharedAddress;

PHYSICAL_ADDRESS EventSharedAddress;

PHYSICAL_ADDRESS ChannelSharedAddress;

PHYSICAL_ADDRESS  VIntrSharedAddress;

PHYSICAL_ADDRESS  DebugSharedAddress;

PHYSICAL_ADDRESS = MemorySharedAddress;

PHYSICAL_ADDRESS  MemoryBlockAddress;

PHYSICAL_ADDRESS NameSpaceSharedAddress;

f@ﬁ i B B

4
|4
g °

?%Ir'fé Pgl
N

physical &k >

# i

-~
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1.

Appendix E—user library #=+4g i #1 2 e0R iﬁ“*—ﬁ#

2

typedef struct _TMMAN_GLOBAL {

J

// total number of DSPs (of all types) in the system

UInt32 DSPCount;

// flags to ensure that tmmanlnitialize() is called only once
Bool TMManInialized;

UInt32 MapSDRAM;

UInt32 DisableDialogBox;

//mutex to perform MP safe operations in this device
LOCK MessageCriticalSection;

// handle lists for debugging and detecting leaks
HANDLE_LIST DSPList;

HANDLE _LIST MessagelList;

HANDLE_LIST EventList;

HANDLE _LIST MemoryList;

HANDLE_LIST SGBufferList;

/// one entry per driver in the system
TMMAN_DRIVER _INFO DriverMap[ TMMAN_MAXIMUM_DRIVERS];

// one entrv for every device in the system
TMMAN_DEVICE_INFO DeviceMap[ constTMMANMax imumDeviceCount ] ;

TMMAN_GLOBAL, *PTMMAN_GLOBAL;

2. 2¥ %47 o TMMAN_DRIVER _INFO %4
?ypedef struct | TMMAN_DRIVER INFQ

// number of DSPs supported by this driver
UInt32 DSPCount;

// 0S handle to the driver ( or device )
HANDLE DriverHandle;

} TMMAN_DRIVER_INFO, *PTMMAN_DRIVER_INFO;

3. 23 ¢ 1 TMMAN DEVICE INFO 4
typedef struct _TMMAN_DEVICE_ INFO

//SDRAM User Mode Mapping

UInt8% SDRAMUserAddress;
UInt32 SDRAMSize;

//MMIO User Mode Mapping

UInt8% MMIOUserAddress;
UInt32 MMIOSize;

//X10 User Mode Mapping

UInt8% XIOUserAddress;
UInt32 XI0Size;

//SHMEM User Mode Mapping
161



UInt8% ShmemUserAddress;
UInt32 ShmemSize;

// DSP number within this dirver
UInt32 DSPNumber ;

// pointer driver that supported this device
PTMMAN_DRIVER_INFO DriverMap;
} TMMAN_DEVICE_INFO, *PTMMAN_DEVICE_INFO;
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Appendix F—a 3V g * F &) :tmload ® T §* DSP =¥ 4 {7 4 g i*®

& & i TMMANSZ /i o 5 24 7 30 3 & 4

Init_TMMan_API_Lib()

" TMMAN_GLOBAL i& i % He A 4 i o TMMAN_GLOBAL 42

l ' 1 &5 TMMAN_DEVICE_INFO %% &34 " target :
i device T % user space fsiraddresses % ¢ % &0 :
tmmaninitialize ' memory size -’ &7} v i hdriver sk E A file .

' descriptor °
@ i&d user space address B E_f
tmmanInitialize ® ***1 tmmanMapDeviceMemory F# > !
#d mmap ¥ DSP apertures P* %+ 3| user space 7 ° !

tmmanDSPOpen 1% ioctl> @& » driver handler 2 #~¥ DSP Handler- i

' Driver handler:} & #4451 FF4]* open system call %

! Dsp Handler: ¥ 5a#: 42.5% = & PCI device 4= 4o8s (515 » !
D S PR PNXIO0S A W E R 3k (TR B TRt -

t Flehdevice file descriptor e !

f1* ioctl » @& » DSP Handler i w# e

mmanDsPGetinfo. | halGetSDRAMInfo ~ halGetMMI0Info /& HAL 4 3 RAM

physical address ¥ MMIO physical address o I = 4= 451"
enpF iz 41 % mmap #- SDRAM/MMIO < physical address p &t
# 1 ehuser address 3° 7 ] SDRAM. MappedAddress #2
MMIO. MappedAddress °

. A
tmmanPhysicalToMapped | - {* tmmanDSPGetInfo p& & 5] ¢ !
. SDRAM. MappedAddress § % 4247 fhp iyt |
" P ittt
open | Bk DSP v A4 0 @ Fldh % e file descriptor i
v ' f1* open ¥ 3| file descriptor #-DSP =4+ $ {7 ,
mmap . HhPt 54 ) user space » {7 | R a3 R
LR R R |
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A user space 3¢ DSP =4 ¥ 3% 17 #h4F ®l ¥ DSP DRAM

memcpy . aperture ° ¢* ¥ F ¥ = = DSP program A5 - .
. 1. #- SDRAM. PhysicalAddress 45 %5 |
tmmanDSPLoad : LoadAddress ° :
! 2. # i¢ 1 LoadAddress @ » ioctl # »ioctl !
: ¢ £ i * halSetStartAddress #- '
. LoadAddress 47> HalObject %4 |
. ¢ o % DSP Start A Rl R :
! 5 Exds ak ehregister o |
tmmanDSPStart ' .............................................................

. % joctl & sered s & joctl handler ¥ ¢

| v# v halStartDSP » f_HAL B~ i

. MMIOKernelAddress » #& # 4c ¥ i % shoffset
. ip I 7 F ihregister b K ?I;’fjf‘ué‘é fx#> DSP
i CPU o
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Appendix G—copy_from_user/copy_to_user

unsigned long
copy_from_user(void *to, const void _ user *from, unsigned long n)

might_sleep();
if (access ok(VERIFY READ, from, n)) //type % 7= ¥t * S b

n = _ copy_from_ user(to, from, n) // B E T B A et i
else

memset(to, 0, n);

return n;

}

unsigned long
copy_to_user(void __user *to, const void *from, unsigned long n)

if (access_ok(VERIFY_WRITE, to, n)) //type % 7+ ¥+ié W<ﬁ ZREE

n = _ copy_to_user(to, from, n); //% &% % BAF o i
return n;
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Appendix H—#® * termination_handler & &7 ARM = PR3 (8 4%)

fread/read/scanf 384 read()5;¢ Ai@iF> e d > DSP =4 & % 5@ 7 ¥ - B slave
sk & o NPT G o ARM s ez (iR 7 AP ph 543 DSP =4 e DRAM 1+ > & 2 & ARM =438 1%
kenF R EF L ens ] 2 &4k o2 2 - 7 112 DSP =5 eh Data cache page 7% (+ B Data
cache page = /] ¥ % 64B) » @ ® DSP =43 R 2 DMA e A sk @ Foplens » FHE
FLA P F B 320B r b 9T TR B ST o e < ] 38 11 DMA(direct host
write) > 7 PEiz B E ¥ i * data-copy e Vg7 0 st gde d CPU T ik o

e® ®TCS C library #Z < read 3 #p% - £ 7 /[ ** DMA threshold + -] 3o 52 i
%38 ARM 33 i data-copy # 45 0 B # < ] T4 € 427 = = Bi(head ~ body ~ tail » 4B
1) Bk T+ ] g8e <t DMA threshold » head & 3% F#tdeds imuk 31 % - 8 ¥ e data
cache page ¥/ 2. B en% #. > body R % j€_data cache page i# Ji B 4> 18 - B FAL 47
% data cache page 5ug 2. B eh® B > @ tail ﬁfu{«;ﬂ" koegR 4 F AL o DSP 24 18 & 3f B~
ke Head fo tail 24 ¢ 5 @ P F b - Bz ET - 04 5 B ARM = F
data - copy 77 S R-FTH AAF WP e B R E B (5 > DSP 23 £ Mg 3 B3 3] enF RL4F
WP R* BN E Nz B2 5@ body #84 93K DSP &4 5 F & o ARM =548 — = > ARM =4
RI7 2 ERZEDNA TR GTIRY AR ez P 0 7 data—copy # ke
delay » F]¢ ¥ 145 4c throughput °
(Bl DF # 3R s &

Command.parameters.read_arg.buf _,< bta —r= pageJ>
head —

( )

READ_PHASE_1

body

READ_PHASE_2

tail \ %

READ_PHASE_3

T

Command.parameters.read_arg.buf
+ Command.parameters.read_arg.size
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»DSP =8/ * 42584 % # * 7 > read() ~ fread() ~ getc() ~ fgetc() ~ gets() ~
fgets() ~ scanf() ~ fscanf() & H v #f &g cha 58 » " ¢ L5 d TCSC library # = POSIX
[/0 call » #x{¢41* [/0 driver components #-jp 4 ¢ % = 1/ HostCall_READ % command
# 5L HostCall_command 4 » & € 3% T4+ W ehfh F i chizak ~ G A AR R o0
file descriptor ¥ ** HostCall_command % read_args $-#c S Hf =7 - 5-4 & - B4
FRI ST AFART NPT R ZEFP R TR e e s 57 A1 DNA
& F o fl* data-copy M F RGBSR 0 Flet o & DSP A A A b € Je g A eode (T
= = 1 phase % i& {7 (#f 7 state machine » B AEF T -] hH = kiei7) gz B
phase ® i & fjﬁ{—i € #73% T HostCall_command % % 38 B4 & 0 ] 73573 ehizat
R4 5 e HostCall_command % =at & A7fc# hostcall library » #-i7egr 4 ig

F) ARM s ™ — 304 anf A de 70 1 30 4eie { A7 HostCall_command 5 HER»0 ™ B o

T3 el A AR B Y B SRR DSP f f eh 0 ARM 5 R 45$Hic 3] 50 control block 42

ehHostCall_command % # P % #ief B~ Frilfc ¥ oK 5 HostCall_READ i& % command
B AR %é)’j-f'u%“tﬁz,%ﬁ?t‘ ePF 3 EE AR # 07 5§ DSP #43% 41 control block =xtts » DSP
:%Tj*ug 2 4 ¥ phase " ze8 P S A& R > & B phase ¢ K > HostCall_command %
sicode #c® > 5 7 %A DSP 24 & 3% i phase 3 B PF € { :x 3% % ARM 33 <9 control
block M % » i&tk ARM = 4< 3| control block P € 2 #|¥7& §4 {7 9f&4y 4 » #71% DSP =4
At hostcall library 7%p iz @ T % e HostCall_command 4P 7 WL A7 @ 3 &
control block 421 HostCall_command M 7 > @ 33 e (TR A&
termination_handler #2347 o 1 T -85 3f B oofd 2 4238 DMA threshold = /] v >

P i H P i3k [/0 driver components 42 s77 ReadFunc ¢ # % = HostCall_command

HHeh command 5L 47 ¥ chread_args S B SN F o RS Fd hostcall library

1. @ hostcall library % % HostCall_command s #<p % (command #* 5 ~ PRARK &
termination_handler =4k ~ notification_handler =x- ~ thread ¥ 4~ (% 1) > # 1
host_comm library ¢ 1343 command 5. ~ Zti Bocihk [ A v oo R A F & &
control block » % & & * gp ¢t chiresult buffer k¢t > A ¥ 8T % + chresult
buffer( ¥ 7 # * DMA &= 5% @@?IE%’J ? % & result buffer) - 285 ¥ #F 12
HostCall_ command I‘:‘éﬁﬂ’ ] 4e ¥ result buffer = -] £]2& - % control block » #-p
7 HostCall command . “f#P\ A RS > ok G result bufferi* 2 control block
T AR el
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(% 1)& =t & F3 4 DSP 3 » vhcommand buffer p %
command. code HostCall READ;

command. parameters. read_args. fildes = file;
command. parameters. read_args. buf = buf;
command. parameters. read_args. nbyte = nbyte;

AppModel_current_thread;
HostCall_BUSY;

HostCall_BUSY;
(HostCall_Termination_Handler)termination_handler;
notify;

0;

_node_number;

command->requester
command->status
command->notification_status
command->termination_handler
command->notification _handler
command->returned_errno
command->sending_node

2. t& & 2t control block 42 1 HostCall_command % 142 code % #ci% % £ command 5%
% 7 5 A~ HostCall READ » % 738 % — =x @iF » #»ru R lra/j*# code R H# { #75
READ phase 1 #Am 4% ¢ &3 1 code % #ce 5 5 READ phase 1 B4 phase { #7 =
READ phase 2 » r4y %4t » % % ¢ { #71 READ phase 3 : { #7= code % #1% > i]%g
& % 2t control block #2 HostCall_command s #ch4-dic s 45 @ 4o % s fc s & + /]
read_args.nbyte & 0> &7 © X5 R/ ek ,T*Lg 3 2t control block #
h HostCall_command % Hf PR 7354 & (status)k & HOST_DONE - #% .t # 3% control
block =t ed iv » ¥ 4= termination_handler 3% % Null » #-F = HostCall_command
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