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‘ DRSP-HAL

Chapter 1. DRSP-HAL 72 (DRSP-HAL Overview)

1-1. DRSP2? (What's DRSP?)

‘DRSP(DaSarobot Software Platform)'= O|SZ2ZE9O| XT3 7|=7LS 8] @CIAIRENA
St HEY/YZA 7|8t RED =l AZEQCN EsHE(Network-based Modularized Software
Platform)2 ZgtL|Ct 12 1-12 DRSPO| AIZEQ0O| OFF|EX(Architecture)E LIEILHD QU
LTt 32 1-10f LiERZ HEef 7*OI ‘StE) O (Hardware)” 81 "2 H|X|(Operating System)'0f H
O|=ZXOl(Independent) EMHES X|H &8 ZZ2 MO WS X|&st7| I3 DRSP= 'DRSP-
HAL'Zl ‘DRSP-MEL'Q| 27§9| H(lLayenez {HE|0| UAZFL|CE 'DRSP-HAL2 O|SZ20| ZH&te
CHYol TA-SIEQIO-28 H2Y = U= SERY X 2HAO| Ho|EHel E4E X|H
XML HEfo| E A (Protocol)E 7tE HELQKZA 7|Hto| FAltst=l API=SO0|0H, 'DRSP-MEL'2
DRSP-HAL APIEQ| X=%to 2 O|ZZ289| XIE2Fd 22 =2 1 (Application)2| 7j&E &O0|8HA
St= 2FHH O He|EH el ‘Mol (Python) 7|Eto| RESlEl HAS(EEFLl Z2M2)RLCH
DRSP-MELOj=  O|=28o| XSZ3 7|22 JFASH= 'EOfE  ZX|/3|m|(Obstacle
Detection/Avoidance), 'AZ Z|Zl(Path Planning), "2 X|2lA!l
Building), 51} &< 7|58 F8st= CHYst R EE0|
AZLICr. DRSP 2! DRSP-MELO| Lot MEHQ 7| Al
Sof HEE 2oM & UsLCh

==
C S/W Applications )4—

.................................................................................

O

Localization)’, 12|10 "B MM (Map

H(L
& (Hierarchical) X2 O|F0{X
o cC

DRSP—MEL
(Modular Execution Layer)

\
DRSP | .

DRSP—HAL <l w08

A (Hardware Abstraction Layer) | _i_Independent

b mmorereeereeeereeeereeeereemeereeees [ H/W, O
Dependent

Operating System& Device Driver

( H/W Device ) G—I/W Device) (H/W Device)

<22l 1-1> DRSP Architecture
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’ DRSP-HAL

1-2. DRSP-HALO|Zt? (What's DRSP-HAL?)

'DRSP-HAL(DaSarobot Software Platform — Hardware Abstraction Layer)'2 @LCIAIZE2| 0|2
HEQ TETRA-DS VMO 7|22 A0 AL, S2 SHEoR BUE0 YN
= ZE SIEQIO-HX|-52 SeE HElz 2ES] F(Access) R A Of(ControhE = U
XML HEfo] sS4 #2422 O|F0T HESRA 7|8H(Network-based) SHEQ|0] Fa%t A
Zetict 48 1-2= DRSP-HALS| /HEXNQ Y5 LIEILHY ASL L

S/W
(Robot Control API)

Network—based H/W Control via API

—

o

=
=
(o]}
A
=
=
=]
=

ol

Network—based Pragtocok& related API

...................................................................

03
..................................................................

H/W Devices
(Motors, Sensors, etc.)

<&l 1-2> DRSP-HAL Concept

13 1-20) LERH Bie 20| DRSP-HALS 20| MBEE CHystn SEE SEY0ISS &

O &7 MBS 4+ UEE FYBls HS 1 BXOER UL [2tN, DRSP-HALS #7| of

o 4 Qe 2E BERY HO|H TXE XY, YEYIS J[HoR L0 U
2 =

2 SIEYN ASS Fd=tegLch £l HE/JIE 83 =2
0

Ju

e S o2 Ao S[EXNO|X| 2 XML(eXtended Mark-up Language)2 5O U
of, Lt A2-E 7[Hez o= O|82X2 SE/AY ASs Fdsts o MUt

DRSP-HALS| XML7|8t E41 #9f2 2% 0| 'DRSP-HAL 71X’ UYL ES EXSHA|7| HiELCH

1-3. DRSP-HAL API 118 (DRSP-HAL API Implementation)

DRSP-HALEZ A 7ZlU(Socket) OIEHL|O|AE Edl| TCP/IP =2 E=(Protocol)S 7|EtC 2 HEQA
oM SEELCE 28 1-31F A8 14 ChYot AL SHEUERIR 2H8)0M FE=
DRSP-HAL APIS| EAl SE{Z TEasIT Q2L|Ch 12 1-30F 12 1-40] LIEFLt HEQF Z+O|
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’ DRSP-HAL

DRSP-HALS MMl LEQI 7|8t 280 4HS oy, YEYIS FHOE AH AEs
StH 'MH|AE N &ot= 5E2(DRSP-HAL Service), SE}0|YE d9atE StH 'MH|AE QNSI=
2 Z(DRSP-HAL Requesty2 = A Ltm = UAFLICEL MH[AE HSdle FE22 2RO 58Tt
SIEQ0eF 550 O 7|52 £ 0 &HA AMEY £ QEZE 'RPC(Remote Procedure Call)'Q|
O 4 E (Method) SE{2 o|-': 012 XASISIL|C Lo, MH|AS AFR3SIY| Q8 =1 e g
Ol E UESt R ook HOJE £ R2E AMBY BEESED et o,

Ol DRSP-HALS| 7|52 E3) HEYA AojN gHoz 7+
2 Mo £ AE=E FASHEIL|CE DRSP-HALE TCP/IP =2
2, TCP/IP Z2ESS X|YUsts OfH3H AAHOME 7310 7}

or
ot

1-3-1. 5 A|AEIAO|AM2| API 8 (API Implementation in same System)

72 1-30| LIE(LE Qe HIQF ZH0] 5 HEYT A|AHA - SUSH [P TAE JIK|E A -
of e SIEAZS ™2 Sl =0l HOE 2IsHA, DRSP-HAL ZZE(Request)2 ZE
(Port) #22E SHM A - St= Of(Hardware) - 20| HZ A MO{7t 7t £°8 DRSP-
HAL Serwce% xSl EUCh £ ZE=2 SHE DRSP-HAL AMH|A7} 0|2{$ DRSP-HAL &

= Y= LA =T, DRSP-HAL MH|ATF X|RStE H2EE Sof StEYO7F X @dts 22X
ol QIEIO|AE S StEANZ H2ot 1 2 7L SHE/NE MOStA g LI

rSysiem A h
IP Address : 192.168.1.1
Application Program
DRSP—HAL DRSP—HAL DRSP—HAL
Request Request Request
Same
TCP/IP
Port A Port B Port C
] y
DSSP—HAL DSSP—HAL DSSP—HAL
Service Service Service
Methods Methods Methods
A | A
Physical Physical Physical
yinterface yinterface yinterface
| H/W Device I l H/W Device I ‘ H/W Device \
|\ S

<12l 1-3> DRSP-HAL API Implementation in the same system
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‘ DRSP-HAL
| A

A0l A2 API 11! (API Implementation among Systems)
HtQt Z0] MZ CHE HESRA A28 - M2 OHE IP 45 7HX|

T L=

ke

1-3-2. M2 CIE AJAE
12 1-40f LbEfL}

(o]
PN
e
o

[mrr

= UE SFESIOIRS] Ho B StERN S MOAE ?I8iM, DRSP-HAL ==(Request)

2 ZE(Port), #TF OtL|2} IP 49| 25 SoHM TA| - 5= 0{(Hardware) - 29| T2 A

MO{7t 7bset 578 DRSP-HAL Serviceg @&ot7 gLk £8 P FA2 AFE ALF L9

EX mEZ YHE DRSP-HAL AMH|A7} O|2{%t DRSP-HAL =& HH 7 &M, DRSP-HAL
7

ME|A7F X -5te HAEE Sl StEO7F XEsts =22H 2l AHIo|AE Solif ot=4of
= ZToto] O BEE BALL SFE/JAE MOSHA ELE

System A
IP Add. : 192.168.1.1

Application Program

DRSP—HAL DRSP—HAL DRSP—HAL
Request Request Request
1

TCP/IP y TCP/IP TCP/IP.
Network
Port A Port B Port C
Y ) J
(e B (a ™ 7 ~
System B System C System D
IP Add. : 192.168.1.2 IP Add. : 192.168.1.3 IP Add. :192.168.1.4

DSSP—HAL DSSP—HAL DSSP—HAL
Service Service Service

Methods Methods Methods
Physical Physical Physical
yInterface yinterface y/nterface
H/W Device H/W Device | H/W Device \
(. J/ 4 J/ | J

<12l 1-4> DRSP-HAL API Implementation among systems

DRSP-HAL2 TETRA-DS IVIM0f| LHEE|O Qe DSCPE F4ste FHO7|0 7|2Mo 2 MK g

of AL, Zt2o| SIEY O E FISt= Chel MHIASZ O|ROKN UFSLICE ZZtS| DRSP-
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’ DRSP-HAL

Chapter 2. DRSP-HAL ++x (DRSP-HAL Structure)

2-1. DRSP-HAL &4 1}2F (DRSP-HAL Protocol)

DRSP-HALE2 HIEZA 7|8H(Network-based)2| SIEQ0] F4At3E A|E0|0, DRSP-HALS| E4A 17
QF(Protocol)2 XML(eXtended Mark-up Language) 7|HtQ 2 HAALZ| U AIESt= SFH|X|
(Operating System)0f| H|o|EX 0l EMEZ X|HL|C} [2tA], DRSP-HALZ 2|2 (Linux)2t 1=
(Windows) A|AH mE=ZE X|stH, AT A|AH THHO| AL0= winsock2E ArESHL|CF
12 2-12 DRSP-HALS| X2 LIEHD Y& L|CH

Network
(XML}
T

Service A Service B

Method A—1
Method B—2 Method B—2

<12l 2-1> DRSP-HAL Structure

Method B—1

a2 2-10) LiERH BR9 20| BE Mu|A %g Hola7t 2o ¢ A 715 LIEHYE e
s ‘B AE(MethodySS 74X Yo, 242 8l B2 IHReques) Tt A
S(Service) AO[0] 2 H 0|2 Tan M%EIE WEE qolHE XML &
o

(=]
=
| = ol
Efo| 1ZMZ2 F=10 8HA EL|Ch

0l

2-2. DRSP-HAL Lj|0|E{ (DRSP-HAL Data)

DRSP-HALS "H 4% (Integer type) HO|El’, ‘2 XSS (String type) HO|EY’, 'H O|E] 22 (Datalist
type) CIO|E{" o 37tX| GIO|H ¥Z A|@LICh D8 2-20f LtEt:E HiQP Z0| HO|H S5HE
dd, 2XE, 4ol 2542l HOlHE a2 7IE = JASUCH o|2e HO|HE Sl
DRSP-HAL 2 & (Request) S22 DRSP-HAL AMH|A(Service) 282 ALO|0 HE ME0| O|FO{X
Al E LTk
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‘ DRSP-HAL

datalist

integer j [ stnng J )
[ data data datalist e e e

[ string J [ integer ] e
Data Data

<1gl 2-2> Example of DRSP-HAL Data Structure

g 2-20) LtEfL} QU= HEQEF ZH0| DRSP-HAL MH|AE Ed| NH&&l= HO|H= X|&st= 0O
B g9of Oty =gtez2 40| 7tsot7| WE0, Cidet st=gofs2e Y2 HEHO| 7tsey
Ct. £9h DRSP-HAL MH|AS o MEE= HO[HE 8 2-30] LIEtH Hiet Z0] 2 X
of Blo|E=HQl XML HEjo| M= P35 ASLICH

<datalist>
<data>
<int>123</int>
</data>
<data>
<string>Hello</string>
</data>
| <data>
integer string . <datalist>
[ 123 ][‘Hello ] datalist <data>
<string>Good—bye</string>
</data>
| <data>
[ string ] [in’reger] <int>321</int>
‘Good—bye' 321 </data>
</datalist>
<[/data>
</datalist>

datalist

{a) Data Structure {b) XML—based Struct Code
<&l 2-3> XML-based Struct Code of DRSP-HAL Data

2-3. DRSP-HAL 21} A{H|A (DRSP-HAL Request and Service)

DRSP-HALZ HEQTE SHRZE SIEYOQt S350 1 7[s2 & § €4 A8 = Uz
E MH|AE X|3St= 2 2(DRSP-HAL Service)it MH|AE Q85t= £ 2(DRSP-HAL Request)2
2 s = UASHCL HESHZ MHo| dEjz SIEQY ZHEHE MHIAE HMESt= HHE
'DRSP-HAL A{H|A(DRSP-HAL Service)2t EXstL|C} OM2FA{, DRSP-HALZ HIAOl HELA
MO HENZ d2{ot MH|ATF HSED, O MHAE Q85 /2 HESRA SE0|AEL;
2 & AU 28 2-4= O|SERO| H|0f Al DRSP-HALS| &4 +&& LIEtLHD UELCH
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‘ DRSP-HAL

[DRSP HAL Request

! V
[DSSP —HAL Service
Y

( DSSP—HAL Utility )

__/ \_‘_/ \__/

( Robot Library

—————————————

_____________

<2l 2-4> DRSP-HAL Request & Service Structure

2 2-40| LtEtLt /U= ‘282 2t0|E2{2|(Robot Library)'= DRSP-HAL AMH|AQ| HALEE E9
82 = U= UART S ol m2E==2 FOoE (Mofstzie ot=) dM =X0| FEE 0
= A - StEYO - £9| ZtojEeZ| HEE Ot oE =3, FAOAM EOfSEE U
o525 ZZ 0| 'TETRA-DS IV'™O| ‘TETRA Library'= '2& 2}0|22{2|'0] YZQIL|C}.
sk, 2 2-49| 'DRSP-HAL S & 2|E|(DRSP-HAL Utility)'= 22l (Socket) £41, UART £AI, A|Of
I O{(Semaphore), & '2& 2}0|E2{2|'Qt 'DRSP-HAL MH|A'QAM 7|2EXMOE AIRE 4~ JUEE
e oot

DRSP-HALZ E1I0|E1 TZO0IM 2ot Hiet Z0[, DRSP-HALS| &4 mtof2 MK 0| H2lE
X O0l(Independent) XML 7|Hto| LXK 2 MA 0] YLLICL Ofgf 12 2-5= = QIX}Z [}
o O ZfS EtzsteE ‘add'2le HAE(Method)E 2?6}2 429 T =(Request)lf AH|A
(Service)2| XML 7|gto| fxHo| OHE LtEILH L RUZFLICH CFA| 2iSl, DRSP-HAL A{H|A9|
2E MasEs2 a8 2-50f LtERE HEQF 22 XML 7|HJ9I TEMEZ ZAZ0 A MK
of HelEHQl E4E XL A& L

Argument1 : 3 Method .

<method_call>
<method_name>add</method_name>
<method_datalist_arg> <method_response>
<datalist> <method_datalist_ret>
<data> <datalist>
<int>3</int> <data>
</data> <int>8</int>
<data> <[data>
<int>4</int> </datalist>
</data> </method_datalist_ret>
</datalist> </method_response>
</method_datalist_arg>
</method_call>

{a) Request XML—based Struct Code (b) Service XML—based Struct Code
<12 2-5> XML-based Struct Code of DRSP-HAL Request & Service

DASAROBQT Inc. -



‘ DRSP-HAL

2-4. DRSP-HAL A{H|A H|AE (DRSP-HAL Service Method)

DRSP-HALZ A5t 2% &4 SIEQOES B2 A SHEY0Q| M 0j= DRSP-HAL AMH|A
ol SE& &8 HAEQ Z&E2 & 7tsTLCE a8 2-72 YAe o528 EAEQ
'TETRA-DS VMo L= BE[Z HO{dls 7|52 283l= DRSP-HAL A{H|AQl Drive AH|A’

Ljol| S2= HAE Z9| L2l ‘method_velocity_control’'?] FEE LIEFLfD YUELILCH

—

~

dsphal_method_return_t method_velocity_control(
dsphal_datalist_t *datalist_arg, dsphal_datalist_t **datalist_ret)
{

tetra_drive_module_t tetra_drive_module;

int lefi_vel,
int right_vel,
int semaphore;

if (1datalist_arg)
goto ret_ermr_3;
if ((semaphore = tetra_semaphore_create(SEMKEY_DRIVE_MODULE, 1}} < 0)
goto ret_err_3;
tetra_semaphore_wait(semaphore);
if (tetra_drive_module_open(&tetra_drive_module, DEVICE_DRIVE_MODULE))°
goto ret_err_2;
dsphal_decompose_root_datalist{datalist_arg, "[{i}{i}]", &left_vel, &right_vel); 9
if (tetra_drive_module_vel_ctrl{&tetra_drive_module, lefi_vel, right_vel))
goto ret_err_1;
tetra_drive_module_close(&tetra_drive_module);
tetra_semaphore_signal{semaphore);
tetra_semaphore_close{semaphore});

return DSPHAL_METHOD_RETURN_OK;
ret_err_1:
tetra_drive_module_close{&tetra_drive_module);
ret_err_2:
tetra_semaphore_signal{(semaphore);
tetra_semaphore_close{semaphore};

ret_err_3:
return DSPHAL_METHOD_RETURN_ERR;
}

<1& 2-7> Example of DRSP-HAL Method

A8 2-70] LtEfLt Q= Bieb Z0[ DRSP-HAL MH|A L] ZZto] H~ES2 (A 2-40f Lt

EfLt ) ‘22 2t0|E2{2|(Robot Library)'@l ‘'TETRA Library’'@t ‘DRSP-HAL Utility'0f| 9| | 0]

252 2ESHs FHE FEE LD a8 2-70| LIEL s ZE T OY 2t L9

tetra_drive_module_open( )2 'Z2& 2Z{0|E2{Z|(Robot Library) &4+E, @Y 2ol Lj9
dsphal_decompose_root_datalist( )= '‘DRSP-HAL Utility’ et~& LtEFHL|CH

DRSP-HAL A{H|A(Service) L{O| ZtZto| DAL= DRSP-HAL A{H|A mainOj|A] o] 2F

L=N—4
— (=]
(Request) HHO| S =& oid HAES Aot = f7[5hs HElZ #AEO A0, HESRKI

ol =
T
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Mol AH(Serveno| gt Z2 J|ls2 UL
‘TETRA-DS IVI™of| E4tEl 15 DEHE X

o
MH|2A'Q] main g ZEQ| LRE LIEILY

int main{int argc, char =*argv)
{
dsphal_tcp_server_t xtcp_server,
dsphal_tcp_server_t xnew_icp_server;
dsphal_service_t *service;
dsphal_registry_t *xregistry;
dsphal_initialize();
if (initialize()}
return —1;
registry = dsphal_registry_create();
dsphal_introspection_register{registry);
dsphal_registry_add_method(registry, dsphal_method_create(
"VelocityControl", method_velocity_control, "[{i}{i}]", NULL, "Velocity
control"));
service = dsphal_service_create(registry);
tcp_server = dsphal_tcp_server_create(PORT_DRIVE);
while (1) {
new_fcp_server = dsphal_tcp_server_accept(tcp_server);
dsphal_service(new_tcp_server, service);
dsphal_tcp_server_destroy(new_tcp_server};
1

refurn —1;

<12l 2-8> Example of DRSP-HAL Service Main

a3 2-80 LIEILE e HAE 4 o
= Hieb Z&5LCh a8 2-90 LiEtL QU =
ok, E2HO T 7t A= dR0 = d=x(integend HO|HE, 7t A= ER0= 24t
(string)d O|O|E{E 2lO|gL|Ct ES {719] M= CQIXIL; 2|Eatel 7H+E 2lnfgtL|ct. a8 2-
Of LiEtE HEQE 20| VelocityControl'0|2t= HAE& 2742 Fd HIO[HE QA
2 7HXH 2|8 gk(return)2 USS 20[gL Ch

a2 2-9= DRSP-HAL AH|A0M HAEE FI Y SE5= '‘DRSP-HAL Utility' &2l
‘dsphal_registry_add_method'9| QIXt0| CHSF AHES LIEILfLD /USL|CL

Lol eIxt=el 22 ofefer 8 2-90f LiEtLt U
Ol X cC—

Ol XH(argument)

Ir r|r 1>

~—~
Q
=

Q
C
3
)
>

=

Code : ("VelocityControl", method_velocity_control, "[{i}{i}]", NULL, "Velocity control"}
method name [ argument help
method to be executed return

<1l 2-9> Example of DRSP-HAL Service Code

12 2-102 THAIO| O|E2 & ZWE Q| TETRA-DS IVWO| X}/ HIF|o| £EE A= 100 mm/s,
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’ DRSP-HAL

25 100 mm/s2 FSAI7|= MOl BES AL Z2 DRSP-HALZ oIt @%(Request) 7
=2 oM =S LIEt 2 ASLICH

#include "dsphal.h” @

#define IP_ADDR_DMP "192.168.51.10" @)
#define PORT_DRIVE 50010

int main(void)

{
dsphal_tcp_client_t *tcp_client;
dsphal_datalist_t =datalist_arg;
tcp_client = dsphal_tcp_client_create(IP_ADDR_DMP, PORT_DRIVE);
dsphal_tcp_client_connect(tcp_client);
datalist_arg = dsphal_build_root_datalistC[{iHi}]", 100, 100); @
dsphal_request_method_call(tcp_client, “VelocityControl", datalist_arg); e
dsphal_tcp_client_destroy{tcp_client);

return 0;

<1l 2-10> Example of DRSP-HAL Request

112l 2-100f LIEtLE Q= @F RO AE ROl 2iold MEL ofafQt ZH&LCh
2t0l (O : DRSP-HALO| Mo|&|0| Q= &||Ci(Header)E Include®tL|C}.
2tQl @ : DRSP-HAL MH|ATL Mllz|= FHOEES IP FAE FolgtL Ct.
2t0l 3 : Z+Zto| DRSP-HAL Service®| ZE HBZE X Oo|dtL|C}
2tol @ : HAEOA ZR2 St= QlXHargument)E F-4etL|CH
2}2l ® : 'VelocityControl'O|2}= AEE SZETHL|CH

DASAROBQT Inc.



’ DRSP-HAL

Chapter 3. DRSP-HAL Service 22| X (Access DRSP-HAL Service)

OfHf HOjAM= DRSP-HALS| iy & otLtQl £ StEY A 2o FZ A st=gofel Mo 7|s
= $dt= DRSP-HAL MH|A20| HIYEHS dFLICL

3-1. DRSP-HAL MH|A R XH| (Struct code of DRSP-HAL Service)
3-1-1. dsphal_tcp_client_t

typedef struct dsphal_tcp_client_t {
char *server_ip_addr;
Struct int server_port;
int socket_fd;
} dsphal_tcp_client_t;
M3t DRSP-HAL AH|AQ| TCP HE M%E

Description dsphal_tcp_client_create() &t=2| 2|& Zf
server_ip_addr DRSP-HAL AMH|A IP(v4) =&

Argument server_port DRSP-HAL MH|A Port H
socket_fd AZlo|l m C|A3 2 EH

Example Code dsphal_tcp_client_t *tcp_client; (ZQIHZ H9|)

3-1-2. dsphal_datalist_t

typedef struct dsphal_datalist_t {
size t size;

Struct dsphal_data_t *head;
dsphal_data_t *tail;

} dsphal_datalist_t;

Argument(3) = Return(Z3) 22 HO|H Z|AE

Description dsphal_request_method_call() &t2| 2|E 4}
size dataliste| 37|

Argument *head datalist®] A|ZF ZOIH
*tail dataliste| 2 ZEQlIE

Example Code dsphal_datalist_t * datalist_arg; (29I Z H9|)

DASAROBQT Inc.



’ DRSP-HAL

3-2. DRSP-HAL AMH|A gt4 (Functions of DRSP-HAL Service)

3-2-1. dsphal_tcp_client_t *dsphal_tcp_client_create(char *server_ip_addr, int server_port)

dsphal_tcp_client_t *dsphal_tcp_client_create(char *server_ip_addr,

Function Name |
int server_port)

server_ip_addr DRSP-HAL AMH|A IP(v4) =4
Argument -

server_port DRSP-HAL AMH|A Port 3
Description &g DRSP-HAL MH|A9] TP & Port HE 2H

OK(address) U TCP BEO| A 4
Return _

NULL Al Y

#define IP_ADDR_DSSMP "192.168.51.10"
#define PORT_BUMPER 50011

Example Code
dsphal_tcp_client_t *tcp_client;

tcp_client = dsphal_tcp_client_create(IP_ADDR_DSSMP, PORT_BUMPER);

3-2-2. int dsphal_tcp_client_connect(dsphal_tcp_client_t *dsphal_tcp_client)

Function Name | int dsphal_tcp_client_connect(dsphal_tcp_client_t *dsphal_tcp_client)

Argument dsphal_tcp_client 235t DRSP-HAL AMH|AQS| TCP MHE
Description H&g DRSP-HAL MH|AQ| TCP O ¢1Z

OK (0 A ¥
Return False(-1) oz Al

#define IP_ADDR_DSSMP "192.168.51.10"
#define PORT_BUMPER 50011

Example Code dsphal_tcp_client_t *tcp_client;

int connect_state;

tcp_client = dsphal_tcp_client_create(IP_ADDR_DSSMP, PORT_BUMPER);

DASAROBQT Inc.



’ DRSP-HAL

connect_state = dsphal_tcp_client_connect(tcp_client);

3-2-3. int dsphal_tcp_client_destroy(dsphal_tcp_client_t *dsphal_tcp_client)

Function Name

void dsphal_tcp_client_destroy( dsphal_tcp_client_t *dsphal_tcp_client)

Argument dsphal_tcp_client H&5t0 Q= DRSP-HAL AMH[AQ| TCP HE
Description &5t = DRSP-HAL AMH[AQFS| AHA dfix|
Return None

Example Code

#define IP_ADDR_DSSMP "192.168.51.10"
#define PORT_BUMPER 50011

int connect_state;

dsphal_tcp_client_t *tcp_client;

tcp_client = dsphal_tcp_client_create(IP_ADDR_DSSMP, PORT_BUMPER);
connect_state = dsphal_tcp_client_connect(tcp_client);

dsphal_tcp_client_destroy (tcp_client);

3-2-4. dsphal_datalist_t *dsphal_build_root_datalist(char *format, datal, data2...)

Function Name

dsphal_datalist_t *dsphal_build_root_datalist(char *format, ...)

DRSP-HAL G|O|Ef #+= =di

Argument Format .

g * variable length argument
Description DRSP-HAL MH|A0| 2 HO|H 2[AE 4
Return dsphal_datalist_t Ol 2|AE FA

Example Code

dsphal_datalist_t *datalist_arg;

int lvel, rvel;
Ivel = 50;
rvel = 50;

datalist_arg = dsphal_build_root_datalist("[{i{i}]", Ivel, rvel);
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‘ DRSP-HAL

X char *format C|O|E{ & Al

DRSP-HAL Of|M EolEl 2= HO|Ho| HAlZ2 Fad(integer), ZAEH(string)22 -4 &[0
UG LICE @0 LIEH HERE 20, char &AlQ| *format B T2 AKX T2 ELHA O
A2h, I AO|olz FFH(ntegend dR0= I JHF=HE 7 &9 7HA E 2,
A EE(string) Y dR0= 1 JH=0HF {sV7F S07I=E AR USLICH

3-2-5. void dsphal_datalist_destroy(dsphal_datalist_t *dsphal_datalist)

Function Name | void dsphal_datalist_destroy(dsphal_datalist_t *dsphal_datalist)

Argument dsphal_datalist OOl Z|AE FA 2k
Description OIO|E 2|AEZL HEE 22| S|
Return None

dsphal_datalist_t *datalist_arg;

Example Code | ...

if (datalist_arg) dsphal_datalist_destroy(datalist_arg);

3-2-6. dsphal_datalist *dsphal_request_method_call(dsphal_tcp_client_t *dsphal_tcp_client,
char *method_name, dsphal_datalist_T *dsphal_datalist_arg)

dsphal_datalist_t *dsphal_request_method_call(
dsphal_tcp_client_t *dsphal_tcp_client,

Function Name

char *method_name,

dsphal_datalist_t *dsphal_datalist_arg)

dsphal_tcp_client S|

M5k DRSP-HAL AMH|AQ| TCP ME
Argument method_name sS=g HAE H

dsphal_datalist_arg O O|Ef Z2[AEQ| Argument

Description DRSP-HAL MH|A0f BaE Z(Call) 28
None dtetgtol gl= 8%
Return - —
dsphal_datalist_t gtetgto] A= 42, HO|H B[AE FA gL

H

A. OO|E EB|AE argument7} Qs AL
#define IP_ADDR_TETRA "192.168.51.10"

Frample Code |y jefine PORT_DRIVE 50010
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‘ DRSP-HAL

dsphal_tcp_client_t *tcp_client;
dsphal_datalist_t *datalist_arg;
dsphal_datalist_t *datalist_ret;
int Ivel

int rvel;

lvel = 50;

rvel = 50;

tcp_client = dsphal_tcp_client_create(IP_ADDR_TETRA, PORT_DRIVE);
dsphal_tcp_client_connect(tcp_client);

datalist_arg = dsphal_build_root_datalist("[{i{i}]", Ivel, rvel);
datalist_ret = dsphal_request_method_call(

tcp_client, "VelocityControl", datalist_arg);

B. |O|E| 2|AE argument?} Qle AL
dsphal_tcp_client_t *tcp_client;
dsphal_datalist_t *datalist_ret;

int i;

tcp_client = dsphal_tcp_client_create(IP_ADDR_TETRA, PORT_BUMPER);
dsphal_tcp_client_connect(tcp_client);
datalist_ret = dsphal_request_method_call(

tcp_client, "SetBumperDirMode", NULL);

3-2-7. int dsphal_decompose_root_datalist(dsphal_datalist_ t *dsphal_datalist, char *format,

datal, data2...)

Function Name

int dsphal_decompose_root_datalist(
dsphal_datalist_t *dsphal_datalist,

char *format,

datal,
dataz, ..
dsphal_datalist 2ol oy 2|AE ZQIF
Argument —
format DRSP-HAL G|O|E{ F+Z& ol
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’ DRSP-HAL

* variable-length argument

Description dsphal_request_method_call() &+0M Q8T HO|E 2o
OK(0) NE

Return —
FAIL(-1) Al TH

Example Code

#define IP_ADDR_TETRA "192.168.51.10"
#define PORT_BUMPER 50011

dsphal_tcp_client_t *tcp_client;
dsphal_datalist_t *datalist_ret;

int i;

int bumper_val[8];
tcp_client = dsphal_tcp_client_create(IP_ADDR_TETRA, PORT_BUMPER);
dsphal_tcp_client_connect(tcp_client);

datalist_

if (datalist_ret) {

}

dsphal_tcp_client_destroy(tcp_client);

ret = dsphal_request_method_call(

tcp_client, " ReadBumperArray ", NULL);

dsphal_decompose_root_datalist(datalist_ret, "[{i}{i{i}{i{i{iHiHi}]",

&bumper_val[0],

&bumper_val[1],

&bumper_val[2],

&bumper_val[3],

&bumper_val[4],

&bumper_val[5],

&bumper_val[6],

&bumper_val[7]);
dsphal_datalist_destroy(datalist_ret);

3-3. DRSP-HAL 2% Of|X| (Example of DRSP-HAL Request)
HE3 20|A DRSP-HAL L{o| HAE Z(Method call2 & A2, 2XHArgument)2t 2|E Zt
(Return)e| S F Sl Z2|H Zto| HEHO| 2 DRSP-HAL 2™ (Request)?| AtE O|X|= Of2{et &
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’ DRSP-HAL

=L

(No Argument & Return)

3-3-1 QIR B | Zto| gi= EL
~C =% A, 99t 2|8 30| Sl Zo| DRSP-HAL 28 722

DRSP-HAL AMH|A L{O| mA
Ot ZEQF Z&HCH

#include "dsphal.h"

#define IP_ADDR_TETRA "192.168.51.10"
#define PORT_POWER 50017

int main(void)
{
dsphal_tcp_client_t *tcp_client;

tcp_client = dsphal_tcp_client_create(IP_ADDR_TETRA, PORT_POWER);
dsphal_tcp_client_connect(tcp_client);
dsphal_request_method_call(tcp_client, "PowerDownDriveModule", NULL);
dsphal_tcp_client_destroy(tcp_client);

return O;

3-3-2. QIX}Iat Q= ZHL (No Return)
DRSP-HAL MH|A LHO| HIAE T= A, QX2 1 2|EH Zr0o| ¢le= 492 DRSP-HAL 8H
T2 ol oo ZALL

#include “dsphal.h”

#define IP_ADDR_TETRA "192.168.51.10"
#define PORT_DRIVE 50010

int main(void)

{
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’ DRSP-HAL

dsphal_tcp_client_t *tcp_client;
dsphal_datalist_t *datalist_arg;
int Ivel;

int rvel;

Ivel = 100;

rvel = 100;

tcp_client = dsphal_tcp_client_create(IP_ADDR_TETRA, PORT_DRIVE);
dsphal_tcp_client_connect(tcp_client);

datalist_arg = dsphal_build_root_datalist("[{i{i}]", Ivel, rvel);
dsphal_request_method_call(tcp_client, "VelocityControl", datalist_arg);
if (datalist_arg)

dsphal_datalist_destroy(datalist_arg);
dsphal_tcp_client_destroy(tcp_client);

return O;

3-3-3. 2|5 &3 A= AL (No Argument)
DRSP-HAL AMH|A LHO| HIAE = A|, QA= 91 2|E Zf0to| Q= Z<29| DRSP-HAL 28X
T=2 Ofgff ZEQF ZELCL

#include <stdio.h>
#include "dsphal.h”

#define IP_ADDR_TETRA "192.168.51.10"
#define PORT_DRIVE 50010

int main(void)

{
dsphal_tcp_client_t *tcp_client;
dsphal_datalist_t *datalist_ret;
int |_encoder;

int r_encoder
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’ DRSP-HAL

tcp_client = dsphal_tcp_client_create(IP_ADDR_TETRA, PORT_DRIVE);
dsphal_tcp_client_connect(tcp_client);
datalist_ret = dsphal_request_method_call(tcp_client, "ReadEncoder”, NULL);
if (datalist_ret) {
dsphal_decompose_root_datalist(datalist_ret, "[{i}{i}]", &|_encoder, &r_encoder);
dsphal_datalist_destroy(datalist_ret);

printf("Encoder : %d, %d¥#n", |_encoder, r_encoder);

dsphal_tcp_client_destroy(tcp_client);

return O;

3-3-4. QIX}e} 2| o] BE Q= A

DRSP-HAL AH|A L{O| B4 &F A|, QIXH= 11 2|H tPHo| Qs ZL9| DRSP-HAL 28X
TE2 Ofgf IEet ZELICL MM HIFYE J2ek CHE H2, 20IM A7 U(Laser
Rangefinder)Q} Z0| HtztE|= [|O|E Z|AE(datalist)| QX7 O g 4L EMOﬂM iy
HF=siM =S &[22 DRSP-HAL 273 +&0| Blg2&X0| &L} EEFEW otz =

Mol "o 2 [0|H Z2|AE(datalist)E It4(Parsing)dt= DRSP-HAL 28 29| Af% O1|
LIEIL} 2 Q& LICE

< (Argument & Return)

tob  miu
o

A

#include <stdio.h>
#include “dsphal.h”

#define IP_ADDR_TETRA "192.168.51.10"
#define PORT_RANGEFINDER 50014

int main(void)
{
dsphal_tcp_client_t *tcp_client;
dsphal_datalist_t *datalist_arg;
dsphal_datalist_t *datalist_ret;

DASAROBQT Inc.



’ DRSP-HAL

dsphal_data_t *data; //G|O|E| 2|~E LR HO|HE #otE ZQIH
int requested_resolution;

int i

int rangefinder_data[1000];

requested_resolution = 500;
tcp_client = dsphal_tcp_client_create(IP_ADDR_TETRA, PORT_RANGEFINDER);
dsphal_tcp_client_connect(*tcp_client);
datalist_arg = dsphal_build_root_datalist("[{i}]", requested_resolution);
datalist_ret = dsphal_request_method_call(tcp_client, "ReadRangeArray", datalist_arg);
if (datalist_arg)
dsphal_datalist_destroy(datalist_arg);
if (datalist_ret) {
/U0l 2|AEQ| AL ZOHE AFZY/
data = dsphal_datalist_get_head(datalist_ret);
for (i = 0; i < requested_resolution; i++) {
/*HIO|E] 2|~EZRRE Fg¢S StLt parcing®/
rangefinder_data[i] = dsphal_data_int_get(dsphal_data_get_data(data));
/*tt= HIO|Eel ZRIHE HZY/
data = dsphal_data_get_next(data);
}
dsphal_datalist_destroy(datalist_ret);
}
for (i = 0; i < requested_resolution; i++) {
printf("%d¥n", rangefinder_ datali]);
}
dsphal_tcp_client_destroy(tcp_client);

return O;

3-4. DRSP-HAL Service ZE /4 (Port Configuration of DRSP-HAL Service)
CHAIO| O|S2E ZSHZQl 'TETRA-DS IVIMO| 7|EE 4l SMZEO0| CjsH 'DRSP-HAL A{H|A'9|
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’ DRSP-HAL

ZE Y2 22 B 313 3-20] LIERLE QULICE Of2fel 0| LIEFLE Q4 DRSP-HAL AfH|
A #22 TETRA-DS VMol FAfE(0] Qs 7|2 BF U SME TN Ofet A8 ¢ I
DRSP-HAL AfH| 20| $20| 7} £ #HZY & ASLITL 2 RPN SA 0|SER B
2= o| 'TETRA-DS IVIM'O| 7|=Z0f C§S+ DRSP-HAL A-|I:I|A0| L{eorS matsa ﬂgm, E
MOl SMEO Cf3h DRSP-HAL MHIA KRS SAF DAXYMEE S BE2 XSLoA)
8Lt

< 3-1> DRSP-HAL Service Port Configuration of default TETRA-DS IVIM

DRSP-HAL Service Name

Assigned TCP Port

Related Device

drive 50010 T 2H

bumper 50011 = UXE Ho MAN
Sensors 50012 SOt AN

power 50017 X< B/D

emergency 50022 H&SEX HE

< 3-2> DRSP-HAL Service Port Configuration of Option Parts for TETRA-DS IV™™

DRSP-HAL Service Name

Assigned TCP Port

Related Device

rangefinder

50014

o0& A7

cam 50015 7HO| 2F

Ips 50016 X[ 1AL M (LPS)

gyro 50019 AO|EAT I MA

pantilt 50020 H-2E 5

exio 50024 Qe Q=3 ZEtK|

stargazer 50028 Q| X| 1Al Ml A (StarGazer)

TPl RO MBS St = ER0= FAN DAXYAAHE Sl siE FX|2| DRSP-HAL
MH[29| I % X|-S 2 A[7] BREfL|C
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’ DRSP-HAL

Chapter 4. DRSP-HAL 3'& A{H|A (DRSP-HAL drive Service)

TCP 50010 ZEE E8)| XNIk= 7= ZE ZHH DRSP-HAL MH|AQI ‘drive’ MH|AQ SEE
HASSS offol LIEHLt s btep ZgLch TCPAP SAMS Sof 29 HAEE
SEUCEMN, 75 ZHO £ E HOSIAHL, & ZHO FEE IO YH, s Y2
T USFUCH F7HEQ HAEO| JHHEA Atet2 AN 14 X @MEHE ZO|5HA| 7] HHE LT
Method Name | VelocityControl

TETRA-DS IVMo| zf/@ HIRQ| &£k g HUEWe H+d

) Left Wheel, Right Wheel ¥E[C| {|O|E. (22 4-1 8l 4-2 &

Argument datalist -

CH2| = mm/sec.
Description TETRA-DS VMOl ZAHE ZH/2 2702 8 2E2 £ & Hojgh
Return None Null
Example Code | Sample Code &Zx

argument
datalist

-

int Left Wheel] [inf Right Wheel]

<&l 4-1> argument datalist of VelocityControl Method

Y x

<2 &l 4-2> Drive Motor Configuration and Coordinates System

Method Name

ReadPosition

Argument

None Null

Description

Dead-Reckoning®j| 2|t TETRA-DS IVIMQl Z &
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’ DRSP-HAL

Return

o
datalist Xk

x
<
10
rn

Q= mm, theta®| Cte|= 0.1degree.

= x y, theta YE{Q| 2R Fo| 2IX| HIOE. (AE 4-3
=

Example Code

Sample Code &=

return
datalist

e ) [Con ) (oo ]

<72l 4-3> return datalist of ReadPosition Method

inty

Method Name

ChangePosition

A %, y, theta HE{C| {O|F. (A& 4-4

S S
Argument datalist PSEN

X, yo| tFe|= mm, thetal| Et2|= 0.1degree.
Description TETRA-DS VMol 282 F4o| X 2 ALlg.
Return None Null

Example Code

Sample Code &=

argument
datalist

e ) o) (o)

<Jgl 4-4> argument datalist of ChangePosition Method

inty

Method Name | ChangePosition2
. ALBIAX} o= Had x y FEC| HIojH. (AE 4-5 FX)
Argument datalist
x, yo| ttel= mm
Description TETRA-DS VMOl 28 F4o| K| 2 Arlg
Return None Null

Example Code

Sample Code &=
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‘ DRSP-HAL

argument
datalist

o ) (v )

<1 gl 4-5> argument datalist of ChangePosition2 Method

Method Name | ReadEncoder

Argument None Null

Description TETRA-DS IVMOI 2 80| H&tE /2 +& ZEHO| dIH JEE 3.
Return datalist H4d Left Wheel, Right Wheel ®EJO| [|O|E. (12 4-6 %&=X)
Example Code | Sample Code &=

return
datalist

[ int Left Wheel ] [inf Right Wheel]

<712l 4-6> return datalist of ReadEncoder Method

Method Name | ServoOn

Argument None

Description TETRA-DS IVIMOl 220 LHAE LS EQl E2t0|HE ONg
Return None

Example Code

Sample Code &=

Method Name | ServoOff

Argument None Null

Description TETRA-DS IVIMOI 2 E0|| LHAEl LS EO| E2I0|HE Offet.
Return None Null

Example Code

Sample Code &=
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‘ DRSP-HAL

Chapter 5. DRSP-HAL & A{H|A (DRSP-HAL power Service)

TCP 50017 ZEE Ed¢l| XNaE= ™A A|AE zZtEH DRSP-HAL MH[AQI ‘power AMH|AO|

=
S25 BlASS2 ool Lttt Qe st ZSLICH TCPIP SAI2 S3f 242to| HACE
SEYCEMN, HiEZ|Q FE, AH MF, FXE9 T HH FE, 58 Y2 = USUCH
FIHEQl HAEQ| JHUEA A2 GAN 0 X AMEZ Z|StA[7| HHE LTt
Method Name ReadPowerStatus
Argument None Null
AMA"S| MY & JEE 3.
Description Rem HiE{2] FEQt 910MM MMEE, FSEHES| WRAYENE LIEME 1
AEF on 0L off HENE LIEFH.
Return datalist HiE 2| Mt HO|E 2t 17712| reserved data. (2! 8-1 %X)
Example Code | Sample Code &=
return [Defouli] i Option }
datalist ltem i ltem !

int ) int int int [ it int
Battery Consumption !
reserve reserve i1 reserve reserve
\  Vvolt ) current L ;] ]

~

([ int int int int o .
; i int int
LRF Sensors Drive Stargazer ;
i SBC LCD
|\ status status status status |
| 1 ] ]

int 44 it 4 it int
i i reserve | i reserve | | reserve |

ServoMotor

'~

<&l 5-1> return datalist of ReadPowerStatus Method

Method Name | PowerUp

. TETRA-DS IVIMo| M@l #e| BEEQ| MEZEZ LIEtH= H=
Argument datalist N o _
& Power Id ¥EfO| HO|E. (OE 8-2 Y & 8-1 &X)
Description Y #e| HEO| MF E=9o| MR 2dst
Return None Null

Example Code | Sample Code &Zx
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’ DRSP-HAL

Method Name | PowerDown
) TETRA-DS IVIMo| M@ 2| EEO| NEHEZS LIEtHE H=
Argument datalist N N _
&l Power Id SE}Q| GH|O|E. (A2 8-2 & & 8-1 iX)
Description Y #e| HEo| ME =29 M Higdzt
Return None Null

Example Code

Sample Code &tx

drgument
datalist

R

int Power Id

_

<1 &l5-2> argument datalist of PowerUp Method

<H 5-1> argument datalist of Power Id list

Power Id Name Volt Description
1 Drive - TS5 HEMO (]2 AI2”- ALY)
2 Ultrasonic - 20 MM EE M@ KA
3 LRF 5V Ol A M X
4 SBC1 24~27V SBC M MO| (H{E{2| MY ALR)
5 Spare5 5V &0l 12V (max. 3A) M2 XA
6 StarGazer 5V, 12V StarGazer& & 79| ™M@l EtX} SA| MO
7 Sparel 12v o292 12V (max. 3A) M & X O
8 Spare3 12V &0l 12V (max. 3A) M2 XA
9 Spare2 12v o292 12V (max. 3A) M & X O
10 LCD 12v LCD ® ¥ H o
11 Smart Servo 7.4V Smart Servo & X O
12 Spare4 12v 29| 12V (max. 3A) A& H O
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’ DRSP-HAL

Chapter 6 DRSP-HAL H|&7HX| A{H|A (DRSP-HAL emergency Service)

TCP 50022 ZEE Ed| MNIEle HAYEX HE 22 DRSP-HAL AH|AQI ‘emergency’
MH[A0| SEE HAES2 OF2{o| LIEfL; RUes HEQF Z&LICH TCP/IP 84l &3l 2429

s=
UEEE SEHORM, MEEX HE9l ¥m 58 28 + U X7p80l AL

Method Name | ReadEmergencyKey

Argument None Null
Hl&EX HES| B #US ¥=.
Description H&EX 717 S8X|H, HAE &0 24 glo] 220 T&E 75 2

o Moj= 25 AEHE.
HI&EX HEL HEE LEtW = d+d HolH. (A8 8-1 &

Return datalist x)
HE On:1 HE Off: 0
Example Code | Sample Code &Zx

return
datalist

Int

Emergency
\__Key Status

<&l 6-1> return datalist of ReadEmergencyKey Method

DS IVM Ol A K| Qét= SMES0| Cfst DRSP-HAL A{H|A0| Ch3H A3 'DRSP-HAL

X A-
FUE 28 Miwg's HASHA|7| HHELC
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