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Platform Abstraction Layer Design and Interface Implementation of Embedded System

DING Ru-Yi, ZHANG Ji, LI Jia-Wei
(The 32nd Research Institute of China Electronic Technology Group Corporation, Shanghai 201808, China)

Abstract: In recent years, with the development of embedded computers as well as the appearance of various kinds of
heterogeneous embedded hardware, it is a trend to improve the portability of operating systems and the code reusability of
application programs. In this paper, we introduce a platform abstraction layer with strong universality, which is designed
for Linux and ReWorks operating systems and hardware platforms. Specially, the platform abstraction layer redesigns the
application programming interface to provide a unified interface to users to develop various embedfied' applications. It is
proved that the platform abstraction layer can improve the portability of operaEing systems and the code reusability of
application programs. At the same time, it has reliability in terms of real-time performance.

Key words: embedded operating systems; Platform Abstraction Layer (PAL); application programming interface;
portability; ReWorks .
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O_RDWR RCS_O RDWR
CJE O_CREAT RCS_O_CREAT
NULLDEV RCS_NULLDEV
ERROR RCS_ERROR
Gyt OK RCS_OK
SEM_FULL RCS_SEM_FULL
BOOL RCS_BOOL
A UINT RCS_UINT
UINT16 RCS_UINT16
semaphore RCS_semaphore
ZERAR symbol RCS_symbol
stat RCS_stat
write RCS_write
R open RCS_open
errno RCS_errno

unit32 creator;

unit32 stack_size;/{T 55+ K/
priority;

unit32 OStask_id;/{T-%%5 ID
}OS _task prop t;

int32 OS_TaskCreate (uint32 *task id,

const char*task name,

osal_task entry function_pointer,
uint32*stack pointer,

uint32 stack size,

uint32 priority, uint32 flags);

int32 OS {TaskDelete (uint32 task_id);
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K3 BIRAH

palbool unsigned char

int8 signed char

intl6 short int

int32 long int

int64 long long int

uint8 unsigned char
uint16 unsigned short int
uint32 unsigned long int
uint64 unsigned long long int

"Yoid OS_TaskExit (void);
int32 OS_TaskDelay (uint32
millisecond);

PR OS TaskCreate() H TG @AT %%, &
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i, BARSEHLAS R ARAE 11 & 3 A4 1.

PR 1/

int32 OS_TaskCreate (uint32 *task id,
const char *task name,
osal_task entry function_pointer,
uint32 *stack_pointer,
uint32 stack_size, ’

uint32 prisority, ’
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#define OS_FP_ENABLED 1

typedef struct

{
Char

name[OS_MAX_API NAME];

uint32 ﬂags)

uint32 possible taskid;
uint32 i;
int32 LocalFlags;
int tmp_task id = ERROR;
PR fRE . SR/
IS H
PR id R TR
/#4015 ReWorks 1T-55*/
if (flags == OS_FP _ENABLED)
{
LocalFlags = VX FP_TASK;

}

else

{
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LocalFlags = 0;
H
/*ReWorks 1T 551 & & £5*/
tmp_task id = taskSpawn(
(char*)task name, priority,
LocalFlags, stack size,
(FUNCPTR) function_pointer,
0,0,0,0,0,0,0,0,0,0);
/* QURAESS R T */
if(tmp_task id == ERROR)
{
OS task table[possible_taskid].free = TRUE
return OS_ERROR;

H
PREEHI D, %0 HEHR N2/
*task_id = possible_taskid; ¥ "

OS task table[*task jid].id = fmp_task_id;

strepy(OS task table[*task id].name,
task name);

OS task table[*task id].free = FALSE;

OS task table[*task id].creator =
OS_FindCreator();

OS task table[*task id].stack size = stack size;

OS task table[*task id].priority = priority;

return OS_SUCCESS;

} /* end OS_TaskCreate */

3 PAL MR 5 HT

A E e Xt PAL 3R L& 268 LUREAT DO REN ik |

it g S MBI RE, U 3 5 e Y % SR L kAT I
BRI R PR BE I 6t SR XA PAL 2 Jm ) #AF:
RGEHAT A RN B, ISP il R 2 SR APT
PR SIF R, 15 AT RITHR -, 12 F R P 1
LW RIS 12 4T 76 Linux DA R Bl #E R4 I,
3.3 ANTIRINN PAL i 0 S5 BEREAT LEEL I3 .
PRI A 55 8 B A S I 8] 52 VP A 45 41 28 Gt S P ) 2
Febr 2 —1, B AP Hb AT Wi 5, 3.4 /NATRS
PAL MILHAT T 0t 5 B4
3.1 IhEEMR

PME S5 2 1O, ARG R AT a6 AL 58 A,
I3 BHEAT IEH I DUAN S 4 1 DL, Hh IR L
RIS . RYE ID BEWAEFERE . MERMESHRAE,

112 Z %% % System Construction

117 35 7 WU D 4 ) A o A B B ol R4 25, ) A 7
AN EAATS, MBRRBIEATS . B IR 14T 55 £
. MRS BRI, Wit PAL AEf% 58 il IE # 5 ol T
(AR5 SR, R S 15 AR S OO IR S At
3.2 FREMMR

HEA MR PAL $2 6% 1 br v b 482 0 9 5 DU
RBIFE, 737 7E Linux RE5“BLE” RG0 EHATINL,
MR 25 R 4 fros. X BONAFE FEMA 241 11
IBAT BRI IF i IR, 1IX R PAL BT R
T (K ARG F P
3.3 SEAFMELR

ﬁiﬁ‘ﬂf%ﬂﬂﬂiﬁ*, SREUIAT 25 04T 5T B Z1
1, AFEL AT 55 PRHR T (0] 152 B A T SRECSE I AT 55 04T
SE R B ZIC A 1y, ty—t,—T 5k A2 BT S0 B fR A 551
JE SE IR B[],

A8 3R 5 AT 55 R B S 3R B )R AT o, S
WHK 1000 7k, X EE #7920 HE 15 H 45 R an A 5.

XoF SIS HHE AT 0 M 45, RN PAL BUAT 25 4
SEIR I HME N 0.875 ms, W8I PAL J5AT45 1 FE 4E iR
FIF {8 1.094 ms. 3@ #dE 5 KR e DLE H,
NN PAL J& (P4 5% VR 5 2 1R I 18] 22 LR i PAL i S
G, X2 HTF PAL FISIABMERGEZH T —4
PAL %DEEE?@%D[‘@E@@%&@%, {HE N PAL
Ji PR RT3 0T LA 745 S A 6 oA [ B 2.

RN R N PAL TR N R ER1E R
Fi& T 57 R P A T U 47 L A T £ S
3.4 PAL {547

PAL 247 TR AN 3RAE R G055 N L 2 (8] i) 4k
AR, R —MEEAFRERS. BT E 5N
FHFE T IR 2.

%G, 1 F GRS LTI R T DL S N X
N 53 E R G MR E R B A EH, AR T 5
LR P R 1. FLR, ~F & 40 52 AT DURR 45 B Ad i
FHRT % 11 2 G0 SR A 36 A R 3 11, BRI SR
2R BRI 8B R g . &5, P aiR 2%
HB 22 48 )R D P 0 I FH R 7 ARRE HEAT 2328, 4 B &
BCHT e 3o G R, RS> 85 2 T wE AR
RURIFEHT T & BigAT AR F, KRS m 7RI
KRR, PAL A R S BLCE R B R B, (it
AR AR RN AT 5P 19 S RN 30R G R 7 1 A .

-

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

2020 4F #5294 53 http://www.c-s-a.org.cn - I WA

S 30K
1B R RN RGN IR B R F i H. v [ B A,
2018, 20(23): 95-96. [doi: 10.3969/.issn.1673-4866.2018.23.
073]
2 HIEMS. ARG EA K AT By HoAR 5 R,
2018,36(10):233-234. [doi: 10.19695/j.cnki.cn12-1369.2018.

10.121]
: r— 3 FEBHPFH. HR VB ISR TR R B (S R R e
(a) Linux %4004 B EHLE S E, 2019, (5): 12.

4 BN BONSURGEROHE SB TR K254, 2015,
FHELEIES 7 resss Semmential mmcued 22(1): 110-112. [doi: 10.3969/j.issn.100829004.2015.01.040]
EPASE] 0L ME huie-téi, 73 — T4 T TR GOSN s FARNIL B CE B R A ARG R R SRS, 1
0] Tae D hecurar - 100 miceorscnts LI S, 2014, 22(12): 3843-3847, 3863. [doi: 10.3969/

101008 timer—test. c:108 = Tiner 0 programed 30=0 j-18sn.1671-4598.2014.12.001]
T i L : 6 TSO/IEC. 14515-1: 2000 /Amd.1-2003 ISO/IEC Standard for

-e:l08 - Timer | programmed R
£:104 — Timer 2 Created RC=0 Ip=2

1005 timer—
] 01.006 Limer—

information technology — Portable Operating System

Timer 2 heeuracy = 1000 microseconds Interface (POSIX(R)) — Test methods for measuring
:F.-"SS_' 1. 007 t‘]:ﬂel‘—l’:‘i(.c'.lﬂg = T'..mer 2 programmed RC=0 Conformance tO POSIX _ Part 1: System interfaces _
. 1. 008 rtimer—test.c:104 — Timer 3 Created RO=0 TD=3
U] ey SAtutacy-=1000 iittiokeconds Amendment 1: Realtime extension (C Language). IEEE.
5 F:G L:f";‘::“o f‘_:w“ Himer. ¥.programed RE [doi: 10.1109/IEEESTD.2003.7840066]
s BT 4 = pe LR T A e T o
O 7 ZEA. 5 A e N TSI e AR IO 9T ST

P sC]. i RS IE K2, 2008.
B4 ekt f

8 ¥ )7 Windows NT HAL M45 M 5. 1HEHL LIS
45 ¢ 5&it, 1997, 18(1): 16-21.
40 | W 700 PAL R T:x:r,% -~ (‘) e
35t O] 740 PAL J5 9 PRI, S AFI, FEATAL, 55, Windows NT A /4l R )=
S HAL JHfE4M47. L SEHLRE, 2002, 22(7): 86-88.
E %(5) 10 Zhang GY, Chen LY, Yao AH. Stud}‘) ‘and comparison of the
10 ¢ RTHAL-based and ADEOS-based RTAI real-time solutions
5 0 0 P o ol Al
0 - for Linux. Progeedings of the 1st International Multi-
(‘:‘ % -
%/\'Q < 5/""“ f‘fg Symposiums on Computer and Computational Sciences.
N N N . .
VSR (ms) ‘ Hangzhou, China. 2006. 771-775. [doi: 10.1109/IMSCCS.
2006.272]
K5 S - 11 FRBES, Xz, 3F RTHAL f Linux SZ B B 78 F0 52
p . HEARLE, 2009, 36(7): 270-272. [doi: 10.3969/j.issn.
s
4 ZERIE P 3 1002-137X.2009.07.066]
*
i\ S s ot R, S 4 2 Pl
KRR ARG T — AN TFeig 12 MR, ORI, B, . BRIE RGNS TS FF
B ZENET A% R 2=, 4% Linux & BT & HUET B, T E AL AR, 2002, 28(2): 109-111. [doi:

10.3969/j.issn.1000-3428.2002.02.044]
13 BRI, T EAUNZEN T IR XTI B2 B 5t 5 5
. A5 RIB(E, 2011, (4): 11-13. [doi: 10.3969/.issn.1673-1131.
2011.04.006]
14 R KR OR S A4 2R S5 A A S R [ 2 A e

G5Bl B RS N SLILT R, BUR xS
JEHI D RE, HeA VA S22 H A TT R SRIRAE I,
SIANAS T 6 G Z A BURESE 1 B2 A e i T
MR TE, Rl R AE R Goid OR B A 7T 52 1 S

- 34 GBI R FRAE 3 G 5 BT €5 0 P A 1. BiM: P, 2007,
PR VAT R, M IPREFMIA KRR 15 4o, %80, Linux 80E RS 1 ELEA 15
BT R 1, AR ORI B2 A SR (K TU AR AR, R AT R IE, 2007, 17(9): 41-44, 47. [doi: 10.3969/.issn.1673-629X.
R T R AR AL, A eI T R . 2007.09.013]

System Construction &1 113

© EREERREST  hup/iwww.c-s-a.org.en


http://dx.doi.org/10.3969/j.issn.1673-4866.2018.23.073
http://dx.doi.org/10.3969/j.issn.1673-4866.2018.23.073
http://dx.doi.org/10.19695/j.cnki.cn12-1369.2018.10.121
http://dx.doi.org/10.19695/j.cnki.cn12-1369.2018.10.121
http://dx.doi.org/10.3969/j.issn.1008-9004.2015.01.040
http://dx.doi.org/10.3969/j.issn.1671-4598.2014.12.001
http://dx.doi.org/10.3969/j.issn.1671-4598.2014.12.001
http://dx.doi.org/10.1109/IEEESTD.2003.7840066
http://dx.doi.org/10.1109/IMSCCS.2006.272
http://dx.doi.org/10.1109/IMSCCS.2006.272
http://dx.doi.org/10.3969/j.issn.1002-137X.2009.07.066
http://dx.doi.org/10.3969/j.issn.1002-137X.2009.07.066
http://dx.doi.org/10.3969/j.issn.1000-3428.2002.02.044
http://dx.doi.org/10.3969/j.issn.1673-1131.2011.04.006
http://dx.doi.org/10.3969/j.issn.1673-1131.2011.04.006
http://dx.doi.org/10.3969/j.issn.1673-629X.2007.09.013
http://dx.doi.org/10.3969/j.issn.1673-629X.2007.09.013
http://dx.doi.org/10.3969/j.issn.1673-4866.2018.23.073
http://dx.doi.org/10.3969/j.issn.1673-4866.2018.23.073
http://dx.doi.org/10.19695/j.cnki.cn12-1369.2018.10.121
http://dx.doi.org/10.19695/j.cnki.cn12-1369.2018.10.121
http://dx.doi.org/10.3969/j.issn.1008-9004.2015.01.040
http://dx.doi.org/10.3969/j.issn.1671-4598.2014.12.001
http://dx.doi.org/10.3969/j.issn.1671-4598.2014.12.001
http://dx.doi.org/10.1109/IEEESTD.2003.7840066
http://dx.doi.org/10.1109/IMSCCS.2006.272
http://dx.doi.org/10.1109/IMSCCS.2006.272
http://dx.doi.org/10.3969/j.issn.1002-137X.2009.07.066
http://dx.doi.org/10.3969/j.issn.1002-137X.2009.07.066
http://dx.doi.org/10.3969/j.issn.1000-3428.2002.02.044
http://dx.doi.org/10.3969/j.issn.1673-1131.2011.04.006
http://dx.doi.org/10.3969/j.issn.1673-1131.2011.04.006
http://dx.doi.org/10.3969/j.issn.1673-629X.2007.09.013
http://dx.doi.org/10.3969/j.issn.1673-629X.2007.09.013
http://dx.doi.org/10.3969/j.issn.1673-4866.2018.23.073
http://dx.doi.org/10.3969/j.issn.1673-4866.2018.23.073
http://dx.doi.org/10.19695/j.cnki.cn12-1369.2018.10.121
http://dx.doi.org/10.19695/j.cnki.cn12-1369.2018.10.121
http://dx.doi.org/10.3969/j.issn.1008-9004.2015.01.040
http://dx.doi.org/10.3969/j.issn.1671-4598.2014.12.001
http://dx.doi.org/10.3969/j.issn.1671-4598.2014.12.001
http://dx.doi.org/10.1109/IEEESTD.2003.7840066
http://dx.doi.org/10.1109/IMSCCS.2006.272
http://dx.doi.org/10.1109/IMSCCS.2006.272
http://dx.doi.org/10.3969/j.issn.1002-137X.2009.07.066
http://dx.doi.org/10.3969/j.issn.1002-137X.2009.07.066
http://dx.doi.org/10.3969/j.issn.1000-3428.2002.02.044
http://dx.doi.org/10.3969/j.issn.1673-1131.2011.04.006
http://dx.doi.org/10.3969/j.issn.1673-1131.2011.04.006
http://dx.doi.org/10.3969/j.issn.1673-629X.2007.09.013
http://dx.doi.org/10.3969/j.issn.1673-629X.2007.09.013
http://www.c-s-a.org.cn

