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1. Overview

This document covers the UPS serial program that utilizes the Sena UPS serial protocol. This is a
complete example of UPS serial programming as well. The Sena UPS serial protocol is well defined in
“Sena UPS serial protocol”. For the comprehensive understanding on UPSLink's serial program,
please read “UPS serial programming guide” and “ Sena UPS serial protocol” before go further. The

whole source files including peripherals are available in the CD provided with the product.

The whole right for the ownership and the intellectual property of this source code is subject to Sena

Technologies Inc. Without Sena Technologies’ approval, no one can use this protocol in their products.

2. lllustrative example

Complete source of Sena UPS serial program and its in-function illustration are provided here. The
each of the source codes in this document are derived from the template or newly added. The
template is available in the CD provided with the product.

ups_non. ¢ is not modified from the template. ups_app. ¢ is partially modified from the
template to suit with the communication scheme of the Sena UPS serial protocol. sena_cnd. h and
sena_cnd. ¢ manages the serial commands. sena_util.h and sena_util.c interpret the

incoming serial data and update the internal UPS data set.

2.1. ups_mon.c
ups_mon.c is same with the template code. Users do not need to tamper with this file. See “UPS

serial programming guide” for the details.

#i ncl ude <stdlib. h>

#i ncl ude <stdio. h>

#i ncl ude <st dbool . h>

#i ncl ude <signal . h>

#i ncl ude <sys/wait.h>

#i ncl ude "li bups_dat a. h"
#i ncl ude "strqueue. h"

queue upsq
#defi ne QUEUE_SI ZE 2048

voi d ups_non_si ghandl er (i nt sig);

void init_ups_non(bool bfirst){
signal (SI G NT, ups_non_si ghandl er)
si gnal (SI GTERM ups_non_si ghandl er);
si gnal (SI GCHLD, ups_non_si ghandl er);

init_upsdata(bfirst);
i nit_upstrapl ognmsgq();
init_upssen()
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init upsnsga();

// init data queue

i f(queue_init(&psqg, 2048) < 0){
fprintf(stderr, "queue init failed.. exiting..\n");
exit(0);

/1 open serial device

i f (ups_ser_open()<0){
fprintf(stderr, "Can't open serial device.. exiting..\n");
exit(0);

}

voi d ups_non_si ghandl er (i nt sig){
switch(sig){
case S| G NT:
case S| GTERM
ups_ser_cl ose();
finalize_ upsdata();
queue_free(&upsq);

exit(0);
case Sl| GCHLD:
{
int status;
pid_t pid;
for(;;){
pid = waitpid(-1, &status, WNOHANG);
if (pid <= 0)
br eak;
}
}
br eak;

}

extern void start_ups_app();

mai n() {
printf("Starting ups_non.. \r\n");
if(!'fork()) {
init_ups_non(true);
start_ups_app();

2.2. ups_app.c

ups_app.c is improved or modified from the template preserving the basic structure.
handl e_upsnsg, catch_al | _async_traps, cat ch_response and pol | _devi ce functions are
modified to corresponds to the Sena UPS serial protocol. The sena_cnd. ¢ and sena_util.c are

delegated to compose commands and parse responses.

#i nclude <stdlib. h>

#i ncl ude <stdi o. h>

#i nclude <string. h>

#i ncl ude <sys/types. h>
#i ncl ude "ups_ser. h"

#i ncl ude "li bups_dat a. h"
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#i ncl ude "ups data. h"
#i ncl ude "ups_nsgqg. h"
#i ncl ude "strqueue. h"

/1 inplementations specific includes..
#i ncl ude "sena_cnd. h"
#i ncl ude "sena_util.h"

#define UPS_TI ME_| NTERVAL 300000 // mi crosec
#define UPS_POLL_| NTERVAL 1000000 // m crosec
#defi ne USER_APP_VER " Sena ups_non v1.0"

extern queue upsg;
static int send_command(char *cnd);
static int read_buffer(int |astcnd);

/1 handl e nessages fromthe web or SNWP

i nt handl e_upsnsg(int command, |ong val, char *strval){
/1 send any set command to the UPS
char cmdstr[100] = {0, };
int |astcnd;

/'l get set command from sena_uti l
i f(get_set_command(cnmdstr, conmand, val, strval) != -1)
send_comand(cndstr) ;

/] confirmset result
bzero(&ndstr[ 0], sizeof(cmdstr));
lastcmd = get_pol | _conmmand(cndstr, command, CONFI RV ;
if(lastcmd !'= -1){
usl eep(UPS_TI ME_| NTERVAL) ;
send_comand(cndstr) ;
usl eep(UPS_TI ME_| NTERVAL) ;
read_buf fer(lastcnd);

}

/| catch async al arms #ALM

/1 #ALMDO9PREL, 3END

static int catch_all_async_traps(){
#def i ne TRAP_HEADER " #ALM
char *tp = NULL;

while((tp = strstr(upsq. buf, TRAP_HEADER))) {
int start;
int traplen;
char trapstr[256] = {0, };
char *pt np;

/'l async trap detected

ptnp = tp;

start = tp - upsq. buf;

ptnp += strl en( TRAP_HEADER) ;

if(strlen(ptnp) >= 3){ // length
if((ptnmp[0]>="0" && ptnp[0]<='9")&&
(ptnp[1] >="0" && ptnp[1]<="9")&&(ptnp[2]>='0" && ptnp[2] <='9')){
char tenp[4] = {0, };
strncpy(tenp, ptnp, 3);
ptnp += 3;
traplen = atoi (tenp);
if(strlen(ptnp) >= traplen){
if(traplen < sizeof(trapstr)){
queue_read(&upsq, trapstr, start,
t r apl en+st rl en( TRAP_HEADER) +3) ;
parse_trap(trapstr);
conti nue;
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: }
/1 delete the trap header so that the broken trap will be ignored next time
queue_del et e(&upsq, start, strlen(TRAP_HEADER));

}

/'l catch response #RSP
/| #RSP043U DSena, DEMD, 1. 0. 15, 2. 0. 0, UPSLi nk, Rout er END
static int catch_response(int |astcnd){

#def i ne RESP_HEADER " #RSP"

char *tr = NULL;

int start;

int resplen;

char respstr[256] = {0, };

char *pt np;

if(tr = strstr(upsq. buf, RESP_HEADER)) {
/'l response detected
ptnp = tr;
start = tr - upsq. buf;
ptnp += strl en( RESP_HEADER) ;

if(strlen(ptnp) >= 3){ // length
if((ptnmp[0]>="0" && ptnp[0]<='9")&&

(ptnp[1] >="0" && ptnp[1]<="9")&&(ptnp[2] >='0" && ptnp[2] <='9")){

char tenp[4] = {0, };

strncpy(tenp, ptnp, 3);

ptnp += 3;

resplen = atoi (tenp);

if(strlen(ptnp) >= resplen){

if(resplen < sizeof(respstr)){
queue_read(&upsq, respstr, start,
r espl en+st rl en( RESP_HEADER) +3) ;

parse_response(l astcnd, respstr);
return O;

}

/] del ete the response header so that the broken responses
/1 will be ignored next tine
queue_del et e(&upsq, start, strlen(RESP_HEADER)) ;

}

static int read _buffer(int |astcnd){
int |en;
int totallen = 0;
char buff[2048] = {0, };

/1 read until there is no data renmi ning on the buffer
do{
| en = ups_ser_read(buff, sizeof(buff));
if(len > 0){
/'l add read data to queue.
queue_wite (&upsq, buff, len);
totall en += | en;

}mhﬁle(len > 0):

if(totallen == 0){
/] sleep for a wile
usl eep(600000) ;
/] retry once nore
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do{
I en = ups_ser_read(buff, sizeof(buff));
if(len > 0){
/! add read data to queue.
queue_wite (&upsq, buff, len);
totall en += | en;

}whi}l e(len > 0);

if(totallen == 0){
_UPS_DATA ID i d;
reset _upsdata();
read_ups_identification(& d);
strcpy(i d. app_sw ver, USER APP_VER);
save_ups_identification(& d);
set _al ar n{ _ALARM COMMLOST, ALARM PRESENT, fal se);
return -1;

; }
set _al arn{ _ALARM COMMLOST, ALARM RELEASED, fal se);

/! catch async trap if any

catch_al |l _async_traps();

/! read the response and parse it
catch_response(l ast cnd) ;

/'l clear queue (clear garbage or unknown)
queue_cl ear (&upsq) ;

return O;

}

static int poll_device()({
char cmdstr[100] = {0, };
int |astcnd;

|l astcmd = get_pol | _command(cndstr, 0, SCHEDULED);
if(lastcmd !'= -1){
send_comand(cndstr) ;

usl eep(UPS_TI ME_| NTERVAL) ;
read_buf fer(lastcnd);

}

}

static int send_command(char *cnd){
int res;
res = ups_ser_wite(cmd, strlen(cnd));
return res;

}

static void register_usrspec(){
return;

}

void start_ups_app(){
pid_t pid;

/'l register user-specific alarmand test
regi st er_usrspec();

/1 clear queue initially
queue_cl ear (&upsq) ;

pid = fork();
if(pid == -1){

fprintf(stderr, "process spawn fail. exiting..\r\n");
exit(0);
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}

else if(pid != 0){
/| parent process
_UPS_DATA ID i d;
read_ups_identification(& d);
strcpy(i d. app_sw ver, USER APP_VER);
save_ups_identification(& d);

usl eep(500000) ;

/1 poll ups
whi | e(1) {{
/1 lock to be thead safe
| ock_upssen();
/'l send schedul ed conmand, read response and asynchronous trap
pol | _device();
/] unl ock
unl ock_upssem();

/! sleep for a while to yield.
usl eep(UPS_POLL_| NTERVAL) ;

}

el se{
/1 child process
/1 nonitor ups nessages fromthe snnpd or web
whi | e(1){
int command;
| ong val ;
char strval[256] = {0, };

/1 this is a blocking function
read_upsnsgq( &ommand, &val, strval);

/1 lock to be thead safe

| ock_upssen();

/] received a conmand

/1 the handling may be wite and read serial .
handl e_upsnsg(comrand, val, strval);

/] unl ock

unl ock_upssem();

/! sleep for a while to yield.
usl eep(UPS_TI ME_| NTERVAL) ;

2.3. sena_cmd.h

The IDs of Get-commands in Sena UPS serial protocol are enumerated in a single array.

#i fndef _SENA CVD_H
#define _SENA CVD H

typedef enum { SCHEDULED=1, CONFI RVt2} POLL_TYPE;

[/l Get Commands

enum {
ul D
BAT
| NP

1\.)|—\O
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ouT
BYP
ALM
TST
CTR
CFG

0N UTAW

NULLCMD = 9
}

#endif //_SENA CMD _H

2.4. sena_cmd.c

Get-commands in Sena UPS serial protocol are enumerated in a single array. To monitor UPS more
efficiently regarding the polling frequency and the priority of the monitoring data, there are two

command pools, m nor _comand maj or _com into which the command set is divided.

#i ncl ude <stdlib. h>
#i ncl ude "sena_cnd. h"

char *poll _cmdstr[] = {
" #GETO006U DEND"
" #GETO06BATEND"
" #GET0061 NPEND"
" #GETO06 QUTEND"
" #GETO06BYPEND"
" #GETO06 ALMEND"
" #GETO06 TSTEND"
" #CGET006 CTREND"
" #CGET006 CFGEND"

NULL

int mnor_com[] = {
BAT,
I NP,
QUT,
BYP,
ALM
CFG
NULLCVD

int mpjor_com[] = {
Ul D,
BAT,
I NP,
QUT,
BYP,
ALM
TST,
CTR
CFG
NULLCVD

1

2.5. sena_util.h
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#i fndef _SENA UTIL_H
#define _SENA UTIL_H

int parse_trap(char *trapstr);

int parse_response(int lastcnmd, char *respstr);

int get_poll_command(char *cndstr, int cnd, int type);

int get_set_command(char *cmdstr, int cnd, |ong val, char *strval)

#endif // SENA UTIL_H

2.6. sena_util.c

Several functions that manipulates the serial data are defined in this file. A utility function cont ok
extracts the valid data from the comma-delimitered data stream. par se_t r ap parses and processes
the asynchronous alarm messages. parse_response parses and processes the response
messages from UPS. get _pol | _comand composes up the command messages to be transmitted
to UPS. And finally, get _set _conmand organizes the user command messages.

cont ok is same with strt ok in standard C library except that cont ok returns zero-length
string as a token when there found a zero-length string between two delimiter in the data stream while
st rt ok returns the next token. The usages are both same.

get _poll _conmmand composes and returns a poll-command(Get-command). If
“SCHEDULED" is handed as a function parameter “t ype”, the function chooses a command from the
command pool in regular sequence and returns it. major_com is inserted between every 5
minor_com as the command pool. To check the output status and alarm status more frequently, OUT
and ALM command is inserted between every command. If “CONFI RM is handed as a function

parameter “t ype”, the function returns a command that checks the result of the last Set-command.

#i ncl ude <stdlib. h>
#i ncl ude <stdi o. h>
#i nclude <string. h>

#i ncl ude "Ii bups_dat a. h"
#i ncl ude "ups_data. h"
#i ncl ude "sena_cnd. h"
#i ncl ude "ups_nsgqg. h"

/1 SENA type UPS pol | _command set
extern char *poll_cndstr[];
extern int mnor_coni];

extern int major_coni];

/'l response parsing utility
/1 get token froma ','-delimtered response string
/1 this utility do not ignore the zero-I|ength token
static char enpty[1] = {0, };
static char tokbase[1024];
static char *tok;
static char *contok(char *base, char *del){

int i;

char *p;

char *pret;

i f (base) {

bzer o(t okbase, sizeof (tokbase))
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strncpy(tokbase, base, strlen(base));
if(del) {
i f(strlen(tokbase) == 0) {

t ok = tokbase;

return NULL;

for(i=0; i<strlen(del); i++) {
i f(tokbase[0] == del[i]) {
t ok = tokbase+si zeof (char);
return enpty;

}
p = strchr(tokbase, del[i]);
if(p) {
pret = tokbase;
t ok = p+si zeof (char);
*p = 0x00;
return pret;
}

pret = tokbase;
t ok = tokbase+strl en(tokbase);
return pret;

el se {
t ok = tokbase;
return NULL;
}
el se {
if(tok == NULL) return NULL;
if(del) {
if(strlen(tok) == 0) {
return NULL;

for(i=0; i<strlen(del); i++) {
if(tok[0] == del[i]) {
t ok = tok+si zeof (char);
return enpty;

}
p = strchr(tok, del[i]);
if(p) {
pret = tok;
t ok = p+si zeof (char);
*p = 0x00;
return pret;
}
}
pret = tok;

tok = tok+strlen(tok);
return pret;

el se {
return NULL;
}
}
/1 end of response parsing utility

/1

int parse_trap(char *trapstr){
char trapcnd[4] = {0, };
char trap[256] = {0, };
strncpy(trapcnd, trapstr, 3);
strncpy(trap, trapstr+3, strlen(trapstr)-6); // trim"PRE/ REL" and "END"
if(strcenp(trapcnd, "PRE') == 0){
/] al arm present
char *pal arm ndex = NULL;
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int al arm ndex = O;
pal arm ndex = cont ok(t rap, ",");
i f(pal arm ndex && (strlen(pal arm ndex) > 0)){
/] convert to zero-based alarmindex in ups_alarmh
al arm ndex = atoi (pal arm ndex) - 1+ ALARM BATTBAD;
set _al arn{ al ar m ndex, ALARM PRESENT, fal se);
whi | e((pal ar m ndex = contok( NULL, ",")) != NULL){
i f(strlen(pal arm ndex) > 0){
/| convert to zero-based alarmindex in ups_alarmh
al arm ndex = atoi (pal arm ndex) - 1+ ALARM BATTBAD;
set _al arn{ al ar m ndex, ALARM PRESENT, fal se);

}

}
else if(strcnp(trapcmd, "REL") == 0){
/] alarmrel eased
char *pal arm ndex = NULL;
int al arm ndex = O;
pal arm ndex = contok(trap, ",");
i f(pal arm ndex && (strlen(pal arm ndex) > 0)){
/] convert to zero-based alarmindex in ups_alarmh
al arm ndex = atoi (pal arm ndex) - 1+ ALARM BATTBAD;
set _al arn{ al ar m ndex, ALARM RELEASED, fal se);
whi | e((pal ar m ndex = contok( NULL, ",")) !'= NULL){
i f(strlen(pal arm ndex) > 0){
/1 convert to zero-based alarmindex in ups_alarmh
al arm ndex = atoi (pal arm ndex) - 1+ ALARM BATTBAD;
set _al arn{ al ar m ndex, ALARM RELEASED, fal se);

}

int parse_response(int |lastcnd, char *respstr)
{
char respcnd[4] = {0, };
char resp[256] = {0, };
strncpy(respcnd, respstr, 3);
strncpy(resp, respstr+3, strlen(respstr)-6); // trimcommand and "END'
switch(l astcnd){
case Ul D:
if(strcnp(respcnd, "UD') == 0){
_UPS_DATA I D dat a;
char *manuf act urer;
char *nodel ;
char *upsswer;
char *agent swer;
char *nane;
char *attdevices;

read_ups_identification(&data);
manuf act urer = contok(resp, ",");
i f (manuf acturer) {
i f(strlen(manufacturer) > 0)
strncpy(data. manuf act urer, manuf acturer,
si zeof (dat a. manufacturer)-1);
nodel = cont ok(NULL, ",");

}
i f(nmodel) {
if(strlen(nodel) > 0)
strncpy(data. nodel , nodel, sizeof(data.nodel)-1);
upsswer = contok(NULL, ",");

i f (upsswer) {
if(strlen(upsswer) > 0)
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strncpy(data.sw ver, upsswer, sizeof(data.sw ver)-1);
agent swer = contok(NULL, ",");

i f (agent swer) {
i f(strlen(agentswer) > 0)
strncpy(data. agent _sw ver, agentswer,
si zeof (dat a. agent _sw _ver)-1);
name = cont ok(NULL, ",");

i f(name) {
if(strlen(nane) > 0)
strncpy(data.ident name, nane, sizeof (data.identnane)-1);
attdevi ces = cont ok( NULL, ",");

i f(attdevices) {
if(strlen(attdevices) > 0)
strncpy(data. attdev, attdevices, sizeof(data.attdev)-1);
}
save_ups_identification(&data);
}
br eak;
case BAT:
/] battery
i f(strcnp(respcnd, "BAT") == 0){
_UPS_DATA BATTERY dat a;
char *stat us;
char *secs_onbatt;
char *est_mn;
char *est_chg;
char *vol t age;
char *current;
char *tenperat ure;

read_ups_battery(&data);

status = contok(resp, ",");

i f(status)({
if(strlen(status) > 0){

int sts;
sts = atoi (status);
if(sts == 2){

set _al arn{ _ALARM LOABATT, ALARM RELEASED, fal se);
set _al ar n{ _ALARM DEPBATT, ALARM RELEASED, fal se);
data. status = BATTSTS NORMAL;

}

else if(sts == 3){
set _al arn{ _ALARM LOABATT, ALARM PRESENT, fal se);
set _al ar n{ _ALARM DEPBATT, ALARM RELEASED, fal se);
dat a. status = BATTSTS LOW

}
else if(sts == 4){
set _al arn{ _ALARM LOABATT, ALARM RELEASED, fal se);
set _al ar n{ _ALARM DEPBATT, ALARM PRESENT, fal se);
dat a. status = BATTSTS DEP;
}
el se{
set _al arn{ _ALARM LOABATT, ALARM RELEASED, fal se);
set _al ar n{ _ALARM DEPBATT, ALARM RELEASED, fal se);
data. status = BATTSTS UNKNO/N;
}
}
secs_onbatt = cont ok(NULL, ",");

i f(secs_onbatt) {
if(strlen(secs_onbatt) > 0)
dat a. secs_onbatt = atoi (secs_onbatt);
est_mn = cont ok(NULL, ",");
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if(est min) {
if(strlen(est_mn) > 0)
data.est_mn = atoi(est_mn);
est _chg = cont ok(NULL, ",");

}
i f(est_chg) {
if(strlen(est_chg) > 0)
data. est_chg = atoi (est_chg);
vol tage = cont ok( NULL, ",");

}
i f(voltage) {
if(strlen(voltage) > 0)
dat a. vol tage = atoi (voltage) * 10;
current = cont ok(NULL, ",");

if(current) {
if(strlen(current) > 0)
data.current = atoi(current) * 10;
t enperature = cont ok(NULL, ",");

if(tenperature) {
if(strlen(tenperature) > 0)
dat a.t enperature= atoi (tenperature);

}

save_ups_battery(&data);

}

br eak;

case | NP:

/] input

if(strcnp(respcnd, "INP') == 0){
_UPS_DATA | NPUT dat a;
char *bads;
char *num.|i nes;
char *frequency[ MAX_PHASE] ;
char *vol t age[ MAX_PHASE] ;
char *current [ MAX_PHASE] ;
char *power [ MAX_PHASE] ;

int i;
int |inenum = O;

read_ups_i nput ( &dat a) ;
bads = conmtok(resp, ",");
i f(bads) {
i f(strlen(bads) > 0)
dat a. bads = at oi (bads);
num | i nes = cont ok(NULL, ",");

i f(numlines) {
if(strlen(numlines) > 0){
if(atoi (numlines) <= MAX PHASE && atoi (num.|ines) >= 0){
data.num |l ines = atoi (num.lines);
| i nenum = data. num | i nes;

}
}
frequency[ 0] = contok(NULL, ",");

for(i=0; i<linenum i++){
if(frequency[i]) {
if(strlen(frequency[i]) > 0)
data.frequency[i] = atoi (frequency[i]) * 10;
voltage[i] = contok(NULL, ",");

if(voltagel[i]) {
if(strlen(voltage[i]) > 0)
data.vol tage[i] = atoi (voltage[i]);
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current[i]l = contok(NULL, ",");

if(current[i]) {
if(strlen(current[i]) > 0)
data.current[i] = atoi (current[i]) * 10;
power[i] = comtok(NULL, ",");

i f(power[i]) {
if(strlen(power[i]) > 0)
data.power[i] = atoi (power[i]);
if(i <linenum1)

frequency[i+1] = comtok(NULL, ",");
}
}
save_ups_i nput ( &dat a) ;
}
br eak;
case OUT:
/'l out put

if(strcenp(respcnd, "QUT") == 0){
_UPS_DATA_OUTPUT dat a;
char *source;
char *frequency;
char *num.|i nes;
char *vol t age[ MAX_PHASE] ;
char *current [ MAX_PHASE] ;
char *power [ MAX_PHASE] ;
char *| oad[ MAX_PHASE] ;

int i;
int |inenum = O;

read_ups_out put ( &at a) ;

source = contok(resp, ",");

i f(source) {
if(strlen(source) > 0){

int src;
src = atoi (source);
if(src == 1){

set _al ar m{_ALARM ONBATT, ALARM RELEASED, fal se);
set _al ar n{ _ALARM ONBYPASS, ALARM RELEASED, fal se);
dat a. source = QUTSRC _OTHER;

else if(src == 2){
set _al ar m{_ALARM ONBATT, ALARM RELEASED, fal se);
set _al ar n{ _ALARM ONBYPASS, ALARM RELEASED, fal se);
dat a. source = QUTSRC_NONE;

else if(src == 3){
set _al ar m{_ALARM ONBATT, ALARM RELEASED, fal se);
set _al ar n{ _ALARM ONBYPASS, ALARM RELEASED, fal se);
dat a. source = QUTSRC_NORMAL;

else if(src == 4){
set _al ar m{_ALARM ONBATT, ALARM RELEASED, fal se);
set _al ar n{ _ALARM ONBYPASS, ALARM PRESENT, fal se);
dat a. source = QUTSRC_BYPASS;

else if(src == 5){
set _al ar n{ _ALARM ONBYPASS, ALARM RELEASED, fal se);
set _al arn{ _ALARM ONBATT, ALARM PRESENT, fal se);
dat a. source = QUTSRC BATTERY;

else if(src == 6){
set _al ar m{_ALARM ONBATT, ALARM RELEASED, fal se);
set _al ar n{ _ALARM ONBYPASS, ALARM RELEASED, fal se);
dat a. source = QUTSRC BOOSTER;
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else if(src == 7){
set _al ar m{_ALARM ONBATT, ALARM RELEASED, fal se);
set _al ar n{ _ALARM ONBYPASS, ALARM RELEASED, fal se);
dat a. source = QUTSRC_REDUCER;
}
}
frequency = cont ok(NULL, ",");

}
i f(frequency) {
if(strlen(frequency) > 0)
data. frequency = atoi (frequency) * 10;
num | i nes = cont ok( NULL, ",");
i f(numlines) {
if(strlen(numlines) > 0){
if(atoi (numlines) <= MAX PHASE && atoi (num.|ines) >= 0){
data.num |l ines = atoi (num.lines);
I'i nenum = dat a. num | i nes;

}
}
vol t age[ 0] = conmt ok( NULL, ",");

for(i=0; i<linenum i++){
if(voltagel[i]) {
if(strlen(voltage[i]) > 0)
data.vol tage[i] = atoi (voltage[i]);
current[i] = conmtok(NULL, ",");

if(current[i]) {
if(strlen(current[i]) > 0)
data.current[i] = atoi (current[i]) * 10;
power[i] = comtok(NULL, ",");

if(power[i]) {
if(strlen(power[i]) > 0)
data.power[i] = atoi (power[i]);
load[i] = conmtok(NULL, ",");
if(load[i]) {
if(strlen(load[i]) > 0)
data.load[i] = atoi(load[i]);
if(i <linenum1)

vol tage[i +1] = conmtok(NULL, ",");
}
}
save_ups_out put ( &dat a) ;
}
br eak;
case BYP:
/'l bypass

if(strcnp(respcnd, "BYP') == 0){
_UPS_DATA BYPASS dat a;
char *frequency;
char *num.|i nes;
char *vol t age[ MAX_PHASE] ;
char *current [ MAX_PHASE] ;
char *power [ MAX_PHASE] ;

int i;
int |inenum = O;

read_ups_bypass( &lat a) ;
frequency = contok(resp, ",");
i f(frequency) {
if(strlen(frequency) > 0)
data. frequency = atoi (frequency) * 10;
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num |ines = contok(NULL, ",");

i f(numlines) {
if(strlen(numlines) > 0){
if(atoi (numlines) <= MAX PHASE && atoi (num.|ines) >= 0){
data.num |l ines = atoi (num.lines);
I i nenum = data. num | i nes;

}
}
vol t age[ 0] = conmt ok( NULL, ",");

for(i=0; i<linenum i++){
if(voltagel[il]) {
if(strlen(voltage[i]) > 0)
data.vol tage[i] = atoi (voltage[i]);
current[i] = conmtok(NULL, ",");

}

if(current[i]) {
if(strlen(current[i]) > 0)
data.current[i] = atoi (current[i]) * 10;
power[i] = comtok(NULL, ",");

i f(power[i]) {
if(strlen(power[i]) > 0)
data.power[i] = atoi (power[i]);
if(i <linenum1)

vol tage[i +1] = contok(NULL, ",");
}
}
save_ups_bypass( &dat a) ;
}
br eak;
case ALM
/1 alarm
if(strcnp(respcnmd, "ALM') == 0){
int status;
char *pstatus = NULL;
int al arm ndex = O;
pstatus = contok(resp, ",");
i f(pstatus){
status = atoi (pstatus);
if(status == 1)
set _al arn{ al ar m ndex, ALARM PRESENT, fal se);
el se
set _al arn{ al ar m ndex, ALARM RELEASED, fal se);
al ar m ndex++;
whil e((pstatus = conmtok(NULL, ",")) != NULL){
status = atoi (pstatus);
if(status == 1)
set _al arn{ al ar m ndex, ALARM PRESENT, fal se);
el se
set _al arn{ al ar m ndex, ALARM RELEASED, fal se);
al ar m ndex++;
}
}
}
br eak;
case TST:

if(strcnp(respcnd, "TST") == 0){
char *testid;
char *summary;
char *detail ;

testid = contok(resp, ",");
if(testid) {
/1 do not call "save_ ups_testid".

/| save_ups_testid nust be called only when performng the test.
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/] save ups testid is called in get set command function of

/[l this file.
/] see the manual for details.
summary = cont ok(NULL, ",");

i f(sunmary) {
if(strlen(summary) > 0){
int snry;
snry = atoi (summary);
if(smy == 1){
set _al ar m{_ALARM TESTI NPROG ALARM RELEASED, fal se);
save_ups_t est _sunmar y( TESTRES DONEPASS) ;

else if(smy == 2){
set _al ar m{_ALARM TESTI NPROG ALARM RELEASED, fal se);
save_ups_t est _sunmar y( TESTRES DONEWARN) ;

else if(smy == 3){
set _al ar m{_ALARM TESTI N°PROG ALARM RELEASED, fal se);
save_ups_t est _sunmar y( TESTRES DONEERR) ;

else if(smry == 4){
set _al ar m{_ALARM TESTI NPROG ALARM RELEASED, fal se);
save_ups_t est _sunmar y( TESTRES ABORTED) ;

else if(smry == 5){
set _al ar n{_ALARM TESTI NPROG ALARM PRESENT, fal se);
save_ups_t est _summar y( TESTRES | NPROG) ;

else if(smy == 6)
set _al ar m{_ALARM TESTI NPROG ALARM RELEASED, fal se);
save_ups_t est _sunmar y( TESTRES _NOTEST) ;

}
detail = contok(NULL, ",");

}
if(detail) {
if(strlen(detail) > 0)
save_ups_test_detail (detail);

}

}

br eak;

case CTR

if(strcnp(respcnd, "CTR') == 0){
char *shut downt ype;
char *shut downad;
char *st artupad;
char *reboot wd;
char *autorestarttype;

shut downt ype = contok(resp, ",");
i f (shutdownt ype) {
i f(strlen(shutdowntype) > 0){
int type = atoi (shut downtype);
if(type == 1)
save_ups_contr ol _shut downt ype( SHUTDNTYPE_OUTPUT) ;
else if(type == 2)
save_ups_contr ol _shut downt ype( SHUTDNTYPE_SYSTEM ;

}
shut downad = comt ok( NULL, ",");

}
i f (shutdownad) {
/1 do not call "save_ups_control _shutdownafterdel ay".
/| save_ups_cont rol _shut downafterdel ay nust be called only
/1 when transmitting this command to t he UPS.
/'l save_ups_control _shutdownafterdelay is called in
/1 get_set _command function of this file.
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/|l see the manual for details.
startupad = cont ok( NULL, ",");

}
i f(startupad) {
/1 do not call "save_ups_control startupafterdel ay".
/| save_ups_control _startupafterdelay nmust be called only
/1 when transmitting this command to t he UPS.
/'l save_ups_control _startupafterdelay is called in
/1 get_set _command function of this file.
/] see the nmanual for details.
rebootwd = cont ok(NULL, ",");

}
i f(rebootwd) {
/1 do not call "save_ups_control rebootw thduration".
/| save_ups_control _rebootw t hdurati on nust be called only
/! when transmitting this command to t he UPS.
/| save_ups_control _rebootw thduration is called in
/1 get_set _command function of this file.
/|l see the manual for details.
autorestarttype = cont ok(NULL, ",");

if(autorestarttype) {
if(strlen(autorestarttype) > 0){
int type = atoi (autorestarttype);
if(type == 1)
save_ups_control _aut orestart (AUTORESTRT_ON) ;
else if(type == 2)
save_ups_control _aut orestart (AUTORESTRT_OFF) ;

}

}

br eak;

case CFG

if(strcnp(respcnmd, "CFG') == 0){
_UPS _DATA CONFI G cdat a;
char *input_volt;
char *input_freq;
char *output _volt;
char *output _freq;
char *out put _va;
char *out put _power;
char *low batt tine;
char *audi bl e_st at us;
char *low volt _trpt;
char *high_volt_trpt;

read_ups_confi g( &dat a) ;
i nput_volt = contok(resp, ",");
i f(input_volt) {
if(strlen(input_volt) > 0)
cdata.input_volt = atoi (input_volt);
i nput_freq = conmtok(NULL, ",");

}
if(input_freq) {
if(strlen(input_freq) > 0)
cdata.input_freq = atoi (input_freq) * 10;
out put _volt = cont ok(NULL, ",");

}
i f(output_volt) {
if(strlen(output_volt) > 0)
cdat a. out put _volt = atoi (out put_volt);
output _freq = cont ok(NULL, ",");

}
i f(output_freq) {
if(strlen(output_freq) > 0)
cdata. output _freq = atoi (output_freq) * 10;
out put _va = cont ok(NULL, ",");
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}
i f(out put_va) {
i f(strlen(output_va) > 0)
cdat a. out put _va = atoi (out put_va);
out put _power = contok(NULL, ",");

}
i f (out put_power) {
i f(strlen(output_power) > 0)
cdat a. out put _power = atoi (out put _power);
|l ow batt tinme = contok(NULL, ",");
}
if(lowbatt time) {
if(strlen(low batt _time) > 0)
cdata.low batt tine = atoi (|l ow batt_tine);
audi bl e_status = cont ok( NULL, ",");

}
i f (audi bl e_status) ({
if(strlen(audi bl e_status) > 0){
int status = atoi (audi bl e_st at us);
if(status == 1)
cdat a. audi bl e_status = ADBLALM DI SABLED;

else if(status == 2)

cdat a. audi bl e_st atus = ADBLALM ENABLED;
el se if(status == 3)

cdat a. audi bl e_st atus = ADBLALM MUTED;

low volt_trpt = contok(NULL, ",");
}
if(lowvolt trpt) {
if(strlen(lowvolt trpt) > 0)
cdata.low volt _trpt = atoi (low volt trpt);
hi gh_volt_trpt = contok(NULL, ",");

}
if(high_volt _trpt) {
if(strlen(high volt _trpt) > 0)
cdata. high_volt_trpt = atoi (high_volt_trpt);
}
save_ups_confi g( &cdat a) ;
}
br eak;
def al ut:
br eak;

}

#define M NOR_COM | NT 5

static int curcnd = O;

static int poll_count = M NOR_COM | NT;
static int sched_cndi dx;

int get_poll_command(char *cndstr, int cnd, int type){
i nt poll cndi dx;
int *cndset;
switch(type){
case SCHEDULED:
/1 insert QUT and ALM between every commands
i f(sched_cndidx !'= OUT && sched_cndidx != ALM{
pol | cmdi dx = OUT;
sched_cndi dx = pol | cndi dx;
br eak;

}

el se if(sched_cndi dx == QUT){
pol | cndi dx = ALM
sched_cndi dx = pol | cndi dx;
br eak;
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// normal routine
i f(poll_count == M NOR_COM | NT){
i f(maj or_confcurcnd] == NULLCVD) {
/] switch to minor command rotation
pol | count = O;
curcnd = 0;
pol | cndi dx = m nor _coni cur cnd] ;

el se{
pol | cmdi dx = maj or _coni cur cnd] ;
}
el se{

i f(m nor_confcurcnd] == NULLCVD) {
pol | _count ++;
curcnd = 0;
i f(poll_count == M NOR_COM | NT){
/! switch to nmajor conmand rotation
pol | cndi dx = maj or _coni cur cnd] ;

el se{
pol | cnmdi dx = m nor _coni cur cnd] ;
}
el se{
pol | cnmdi dx = m nor _coni cur cnd] ;
}
}
cur cnd++;
sched_cndi dx = pol | cndi dx;
br eak;

case CONFlI RM

swi t ch(cnd) {
/] identification
case _UPSMSG SET | D | DENTNAME:
case _UPSMSG SET | D ATTDEVI CE:
pol | cmdi dx = Ul D;
br eak;
/1 configuration
case _UPSMSG SET_BATT_REPLACEDATE:
case _UPSMSG SET_CONF_I NPUTVQOLT:
case _UPSMSG SET_CONF_| NPUTFREQ
case _UPSMSG SET_CONF_QUTPUTVOLT:
case _UPSMSG SET_CONF_QUTPUTFREQ
case _UPSMSG SET_CONF_QUTPUTVA:
case _UPSMSG _SET_CONF_QUTPUTPOVER:
case _UPSMSG SET_CONF_LOWBATTTI ME:
case _UPSMSG SET_CONF_AUDI BLESTATUS:
case _UPSMSG SET_CONF_LOWOLTTRPT:
case _UPSMSG SET_CONF_H GHVOLTTRPT:
case _UPSMSG SET_CONF_BATTLI FE:
pol | cmdi dx = CFG
br eak;
/'l ups control
case _UPSMSG SET_CONT_SHUTDOWNTYPE:
case _UPSMSG SET_CONT_SHUTDOWNAFDELAY:
case _UPSMSG SET_CONT_STARTUPAFDELAY:
case _UPSMSG SET_CONT_REBOOTWWDURATI ON:
case _UPSMSG SET_CONT_AUTORESTARTTYPE:
pol | cmdi dx = CTR;
br eak;
/] test
case _UPSMSG SET_TEST ABORT:
case _UPSMSG SET_TEST GENERAL:
case _UPSMSG SET_TEST QUI CKBATT:
case _UPSMSG SET_TEST DEEPBATT:
case _UPSMSG SET_TEST USR
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pol | cndi dx = TST;
br eak;
/'l user specific controls
case _UPSMSG SET_CONT_USR1: // inverter
case _UPSMSG SET_CONT_USR2: // bypass
case _UPSMSG SET_CONT_USR3: // rectifier
case _UPSMSG SET_CONT_USR4:
case _UPSMSG SET_CONT_USR5:
case _UPSMSG SET_CONT_USR6:
case _UPSMSG SET_CONT_USR7:
case _UPSMSG SET_CONT_USRS:
case LPSI\/BG SEl' CO\IT USRO:
case _UPSMSG SET_CONT_USR10:
/1 user specific configurations
case _UPSMSG SET_CONF_USR1:
case _UPSMSG SET_CONF_USR2:
case _UPSMSG SET_CONF_USR3:
case _UPSMSG SET_CONF_USR4:
case _UPSMSG SET_CONF_USR5:
case _UPSMSG SET_CONF_USR6:
case _UPSMSG SET_CONF_USR7:
case _UPSMSG SET_CONF_USRS:
case _UPSMSG SET_CONF_USR9:
case _UPSVBG SET_CONF_USRI10:
def aul t
return -1;
}
br eak;
defaul t:
return -1;

}

strcpy(cndstr, poll_crdstr[pol | cndi dx]);
return pol | cndi dx;

}

int get_set_command(char *cndstr, int cnd, |ong val, char *strval)

char val s[10] = {0, };
sprintf(vals, "o%", val);
if(cnmdstr == NULL)

return -1;
swi t ch(cnd) {

/1 ups identification

case _UPSMSG SET | D | DENTNAME:

if(strval == NULL)
return -1;
sprintf(cndstr, "#SETY%3dNAMGEND', 6+strlen(strval), strval);
br eak;
case _UPSMSG SET | D ATTDEVI CE:
if(strval == NULL)
return -1;
sprintf(cndstr, "#SETY3dATDYSEND', 6+strlen(strval), strval);
br eak;
/1 nomnal - battery
case _UPSMSG SET_BATT_REPLACEDATE:
return -1;

/1 configuration

case _UPSMSG SET_CONF_I NPUTVQOLT:
sprintf(cmdstr, "#SET%3dCl VW6END', 6+strlen(vals), vals);
br eak;

case _UPSMBG SET_CONF_| NPUTFREQ
sprintf(cmdstr, "#SET%3dCl F¥%6END', 6+strlen(vals), vals);
br eak;

case _UPSMSG SET_CONF_QUTPUTVOLT:
sprintf(cmdstr, "#SETY®3dCOVY%SEND', 6+strlen(vals), vals);
br eak;
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case UPSMSG SET CONF QUTPUTFREQ:

sprintf(cmdstr, "#SETY®3dCOFY%END', 6+strlen(vals), vals);

br eak;
case _UPSMSG SET_CONF_QUTPUTVA:
case _UPSMSG SET_CONF_CQOUTPUTPOVER:
return -1;
case _UPSMSG SET_CONF_LOWBATTTI ME:

sprintf(cmdstr, "#SETY®3dCLBY¥%END', 6+strlen(vals), vals);

br eak;
case _UPSMBG SET_CONF_AUDI BLESTATUS:
i f(val == ADBLALM DI SABLED)

sprintf(cndstr, "#SETOO7CAS1END');
el se if(val = ADBLALM ENABLED)
sprintf(cndstr, "#SETO07CAS2END');
el se if(val = ADBLALM MJTED)
sprintf(cndstr, "#SETO0O7CAS3END');
el se
return -1;
br eak;
case _UPSMSG SET_CONF_LOWOLTTRPT:

sprintf(crmdstr, "#SETY®3dCLT%END', 6+strlen(vals), vals);

br eak;
case _UPSMBG SET_CONF_H GHVOLTTRPT:

sprintf(cmdstr, "#SETY®3dCHTY%END', 6+strlen(vals), vals);

br eak;

case _UPSMSG SET_CONF_BATTLI FE:
return -1;

/'l ups control

case _UPSMSG SET_CONT_SHUTDOWNTYPE:

i f(val == SHUTDNTYPE_OUTPUT)
sprintf(cndstr, "#SETOO7SDT1END');
el se if(val == SHUTDNTYPE_SYSTEM

sprintf(cndstr, "#SETO07SDT2END');
else return -1;

br eak;
case _UPSMBG SET_CONT SHUTDOWNAFDELAY:
if(val == -1)
sprintf(cndstr, "#SETOO8SDA- 1END");
el se

sprintf(cndstr, "#SETY%3dSDAY%END', 6+strlen(vals),
save_ups_control _shut downaft erdel ay(val);

br eak;
case _UPSMBG SET_CONT_STARTUPAFDELAY:
if(val == -1)
sprintf(cndstr, "#SETOO8SUA- 1END");
el se

sprintf(cndstr, "#SETY%3dSUAY%SEND', 6+strlen(vals),
save_ups_control _startupafterdel ay(val);

br eak;
case _UPSMBG SET_CONT REBOOTWDURATI ON:
if(val == -1)
sprintf(cndstr, "#SETOOS8RWD- 1END");
el se

sprintf(cndstr, "#SETY%3dRWXYGEND', 6+strlen(vals),
save_ups_control _rebootwi t hduration(val);

br eak;
case _UPSMBG SET_CONT AUTORESTARTTYPE:
i f(val == AUTORESTRT_ON)
sprintf(cndstr, "#SETOO7ARS1END');
el se if(val == AUTORESTRT_CFF)
sprintf(cndstr, "#SETOO7ARS2END');
el se
return -1;
br eak;
/] test

case _UPSMSG SET_TEST ABORT:
save_ups_testi d( TEST_ABORT, 0);

val s);

val s);

val s);
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sprintf(cndstr, "#SETO07TI D2END');
br eak;

case _UPSMSG SET_TEST GENERAL:
save_ups_testi d( TEST_GENERAL, 0);
sprintf(cndstr, "#SETOO07TI D3END');
br eak;

case _UPSMSG SET_TEST QUI CKBATT:
save_ups_testi d( TEST_QU CKBATT, O0);
sprintf(cndstr, "#SETOO7TI DAEND');
br eak;

case _UPSMSG SET_TEST DEEPBATT:
save_ups_t esti d( TEST_DEEPBATTCALI B, 0);
sprintf(cndstr, "#SETOO07TI DSEND');
br eak;

case _UPSMSG SET_TEST USR
save_ups_testi d( TEST_USER SPECI FIC, 0);
return -1;

/'l user specific controls

case _UPSMSG SET_CONT_USR1: // inverter

case _UPSMSG SET_CONT_USR2: // bypass

case _UPSMSG SET_CONT_USR3: // rectifier

case _UPSMSG SET_CONT_USR4:

case _UPSMSG SET_CONT_USR5:

case _UPSMSG SET_CONT_USR6:

case _UPSMSG SET_CONT_USR7:

case _UPSMSG SET_CONT_USR8:

case _UPSMSG SET_CONT_USR9:

case _UPSMSG SET_CONT_USR10:

/| user specific configurations

case _UPSMSG SET_CONF_USR1:

case _UPSMSG SET_CONF_USR2:

case _UPSMSG SET_CONF_USRS3:

case _UPSMSG SET_CONF_USR4:

case _UPSMSG SET_CONF_USR5:

case _UPSMSG SET_CONF_USR6:

case _UPSMSG SET_CONF_USRY7:

case _UPSMSG SET_CONF_USR8:

case _UPSMSG SET_CONF_USR9:

case _UPSMSG SET_CONF_USR10:

def aul t
return -1;

return cnd;

2.7. Makefile

Hence the new library files, sena_util.c and sena_cnd. c, are added, Makefi e is modified to
link new objects. See the target UPSAPP_COBJ in the file.

CROSS_COWPI LE = /opt/ har dhat / devki t/ ppc/ 8xx/ bi n/ ppc_8xx-
CC = $(CROSS_COWPI LE) gcc
AR = $( CROSS_COWPI LE) ar

INCLUDEDIRS = -1. —I./include
LDFLAGS = -L./lib
CFLAGS = ${| NCLUDEDI RS} - D_REENTERANT

UPSAPP = upsapp
PROG LI ST = ${ UPSAPP}

UPSAPP_OBJ = ./sena_util.o ./sena_cnd.o ./ups_non.o ./ups_app.o
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all : ${PROG LI ST}

${ UPSAPP} : ${ UPSAPP_OBJ}
${CC} -0 $@ ${ LDFLAGS} ${UPSAPP_CBJ} -Ilupsli nk

C.0 :
${CC} -c ${CFLAGS} $<

cl ean :
rm-f *.o0 ${UPSAPP_OBJ} ${PROG LI ST} core
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