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® UTILITIES ® JEEF PROSISE

Y OUR FREE SOFTW
BREAKOUT BOX

DUCTIVITY

Costly hardware breakout boxes can tell you why yOur serial printer won’t print or’your - |
modem won’t send. LITES.COM ; glves you the same mformatzon without touchmg a cable e

he dancing lights on your modem

I provide welcome reassurance that
‘bits of data are flowing to or from

your PC. But all too often when you con-
neo{ a peripheral—a modem, a printer, or
a laptop computer—to one of your serial
(COM) ports, it just sits there, silently
mocking all the trouble you have already

{-| taken to get the correct 9- or 25-p1n cable

and adapter. ,
Fixing the problem when two RS-232-

bar *‘RS-232 Standard Communica-
tions’”) won'’t talk to each other is usually
as easy as finding which DIP switches to
flip or which program options to select.
But knowing where to look isn’t at all easy
when there is *‘nothing’’ going on. -

nothing seems to be, technicians use'a de-

out box, an array of LEDs is connected to
all the nmportant wires in the cable, so the

glance If the Clear to Send line or any oth-

| er pin should be set high and isn’t, that fact
becomes obvrous when 1ts LED farls to‘

s lt

hght up.’’

limitations, ‘it can bé simulated through

| software. The LITES utility presented here

does this and more.' LITES is a memory-

| of critical RS-232 pins while other pro-

| grams run in'the foreground. In addition, it
tells you the communications-parame-.

ters—-—data rate panty, number of data

compatible devices (discussed in the side-.

To diagnose what is happening when | |:

vice known as a breakout box. In a break- -
status of any pin can be determined at a
VA breakout box isa costly solutlon tof

what is probably an infrequent problem,
however. And fortunately, with very few .

resident program that monitors the status -

your serial port is initialized and which of
its four input control pins and two output
control pins are asserted (set high) at any

will be able to diagnose those sticky asyn-
chronous IO problems without having to
“resort to b_uylng expensive hardware or e{(—
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blts and number of stop brts—for whrch

A nying sidebar ¢‘LITES by:Modem.”" The
given time. With LITES, therefore, you

create LITES.COM when you run it once

‘a comport, LITES defaults to COM1.
‘Running LITES with an uppercase or low-

| ‘want to switch from momtormg one COM;

| use /U ‘whichwill simply bring up the *:
: age -error message ' LITES does’ not use'|.-
| the: “slash "+ delimiter—Ed.}: If ‘a subse-" e
quently loaded TSR has stolen’ away oneor |- .
‘more of the interrupts LITES uses; there-"| -+ i
by precludmg asafe demstallatron LITES'| L

, up the LITES display, and pressing Alt-La ,
‘second time. removes Vlt By default the |

plormg tnal and-error solutrons S
= LITES.COM can be downloaded from
PC MagNet; as explained in the accompa-

assembly language source. code, LITES
-ASM, is printed here, as is LITES.BAS, |
a BASIC program that will automatically-

in BASIC. Both LITES.ASM and LITES
.BAS can also be downloaded from PC
MagNet : ;

| usive LITES The syntax forLITES is |

simply *

LITES [comport] [U] e ,‘ A
where comport is the number of the COM
port to be monitored (1 for COM1, 2 for
COM2, and so on). If you don’ tdesignate
ercase U following the program | name will

program. You’ll need to do this when you

port to monitoring another.’ [Note’do no '

ar Once the utility is loaded Alt-L brings '

| :uninstall a previously loaded copy of thej‘ Lk




shows how the indicators are organized
_The panel in the rightmost corner indicates
the parameters in effect at the serial port.

called the baud rate.) If the port s set to

(The data rate is measured in bits per sec-.
ond, or bps—and is often mcorrectly.’

11 ,200 bps with no parity; | 8 data bits, and 1t
stop bit, LITES will dlsplay 1200 N8I If
the rate 1nd1cator reads zero, then the 2

UART (the Univer'sal Asynchronous Re-
“ceiver/Transmitter chip at the heart of the

serial port) hasn’t been’ initialized. Some

BIOSs initialize the UART to a default set-
t1ng ‘when you boot up, while others do’

not. Each of the screen readouts is con-
stantly updaIed so that a change in data rate

or data format will be reflected. instantly m‘_

the on-screen dlsplay

“In addiﬁon to monitorlng the UART it-

“Self, LITES also monitors the RS-232 pins
DTR, DSR,-RTS, CTS, DCD, and RI
_These are dlagramed in Figure 2 and more

fully explained in the *‘RS-232 Standard
Communications’” sidebar. LITES indi-

cates that a pin is- asserted (turned
“On7’
dlsplaymg its name on the status line. =

that is, set to logic 1 voltage) by

computer s mtemal bus, fxames it into’

For mcommg data
exact opposxte that 1s,
sily.

dlctate _]ust how, two pleces of equxpment‘

“ics Industries Assocxauoh w
| || defines the 25 interchan

: to transfer serial binary data between
“ _terminal and a modem in synchro

asynchronous fashion. These 25 :
~correspond to the 25 pins found on aDB

<25 serial port connector, Of the 25, only
-handful are needed for-
/0 ;‘hoWeven.
found on many. mxcrocomputers, inclu
-ing those on’ the IBM PC AT, con
“only the 9 pins commonly used in asyn:
) chronous data exchange o ,
~Two pins—TD and RD, for Trans-

The UART ‘decodes data’ pulled off thej

: g
pan of senal commumcatxons, does’ ‘not

ﬂReady) and DSR (Data Set Ready)}pms

control lines that are sometimes
sometimes not. The DTR (DataTerrmnaI

Thus, the s‘er‘i'aifﬁétts y

: mltted Data and Received .Data——are

what is essennally an “‘I'm here?’ signal

: mdependent of RTS and CTS. If a pro-
gram for driving a serial’ printer expects’ -
 the printer to assert Data Set Ready when
it’s ready for another byte of data but the

; g :
“’l‘hat s the kind of thing' that LITES is

 tween two pieces of equnpment that both
“quallfy as-‘“terminals’’ or, in. the lan--
" guage of RS-232, Data Temunal Equip-
"ment',gDTE)w RS-232 expects to find a

;woﬂd mterfacmg fréduently 1n7volvesE
linking DTEs in nonstandard RS-232
configurations. This is the result, for ex--

- null-modem'cable. The null-modem ca-
_ble crosses some ping. ‘and s
together in such a way that 4 DTE looks

will 2 ‘(pear dead when in reahty 1t s Just"
ot getting data from th _computer o

axtlcularly useful in catchin,
urthermore, RS-232 stops short. of
deﬁmn tandards. for mterchange be-.

puter) on one end and a mo-‘

ample, of connectmg a laptop to a desk-
p computer for direct data transfer viaa

rts others
like a DCE device. Unfonunately, how-

ver, this is a variation on RS-232 not de-
»cnbed by the 1spemﬁcatlon’( Nor does

PC User’s Guide to Modems,”’ PCMag-
‘both of these articles will help you gam a

1 -—J eff Prosnse

January 17,

/ dapter "d RS~232 i For further read-
ing; refer to Richard Hale Shaw’s‘“The

‘azine, November 29, 1988. Readmg

better understandmg of LITES
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. but\lt can’t hope to trap high- speed voltage

- If you mstall LITES from the DOS
commamd line and immediately press Alt-
Lto pop up the status line, you probably
won’t see any pins asserted unless you’ve
got a powered-up modem attached to the”
COM port that LITES is monitoring. Most
Hayes Smartmodems and Hayés-compati-.
ble modems permanently assert CTS in
full-duplex mode and may keep other pins.
asserted as well, depending upon exactly:
how the modem s conﬁguratron swrtches
are set. -

To ‘.watch LITES in actlon tum your
moderh off and toggle the LITES display
on. Then flip the modem’s power switch
on. With most modems you'll see CTS,
DSR, DCD, and RI twinkle to life as the
modem conducts a short power-on test, af-
ter which RI will turn off. If you’re using a
Hayes Smartmodem 1200 with the config-
uration switches in the default factory set-
tings,.CTS, DSR, and DCD will remain
asserted. If switch 6 is set to its up position,
DCD and DSR wﬂl dlsappear after a few
seconcls :

“Now use the DOS MODE command to
change the data rate of the serial port and
watch the LITES status line change in re-_
sponse. For example, if LITES is momtor-
mg C()Ml enter - PRSI

MODE COMl 96ﬂﬁ E 7 2

. The LITES dlsplay will sw1tch to 9600
E72 If younow enter e

':MODE com 12M N, 8 1

LITEE w111 show 1200 N81
“¥“The only limitation of a utlhty like
'LITES is that its sampling rate is limited by
.the’ relatrvely low frequency of the PC’ s,
i ick in -232

: S per
pdates the ‘display ¢ each sample ‘period, -

1ons, however "the ‘control * 'pm DITR,

B plenty of time to dlsplay an accurate indi--

N '.fcontams 11 8-bjt internal registers, 10 of
/hich:can be accessed through: ports'

is reset, and the DSR pm follows the DCD pm

Figure 1: LIT] ES penodtcally checks the UART s data rate, data format setnngs, andthe state of -
DTR, RTS, DSR, CTS, DCD, and RI, and displays them in the upper-right-hand corner of your .
screen. RTS (Request to Send) and DTR (Data Terminal Ready) are typically asserted when the
‘computer is on-line and ready to transmit data. The modem normally asserts CTS (Clear to Send)
‘and DSR (Data Set Ready) in response. DCD (Data Carrier Detect) indicates thata modem has i
established a carrier link with another modem, and RI (. ng Indicator) mdxcates that an incoming -
call has been detected. In most Hayes Smartmodems and compatibles, the CTS pin is permanently
asserted in full-duplex mode, the DCD pin is permanently asserted unless a factory-setDIP swztch

hlgh forextended penods, glvmg LlTES

cation of what’s gomg onat the RS- 232 m-‘
terface level o

UNDER TI-IE HOOD LITES LITES is
‘a relatively simple TSR that patches itself |
“into two interrupt ¢ chams—-—8 and 9—toen-

interrupt 9 lets it monitor the keyboard and :
;_watch for youto press Alt-L to popitup or.
down. Ifthe LITES display is actlvated at’

Ahardware-generated timer tick, which is :
+|+called about:18.2 times per ‘second),
LITES grabs trol of the machme,
checks the status of the. UART and up-
: dates the on-screen status Tine.

}jsettmg, data rate, and the state of its ol
*\”trol pins, LITES reads a series of values di-
| Tectly’ from the UART itself. The UART

thapped into the. PC’s T/O address’ space.
The dlagram in Flgure 2 illustrates the reg-

*DSR, RTS, CT S and DCD rcmam low or

able’ background- operation. . Intercepting |

A blts 3—5 2 code for the number of stop br
; 1ster mappmg and the meamngs of the b1ts |

in reglstcrs pertment to LITES LITES ob-
'tains the UART’s base VO address from a
table in the BIOS data area that begins at

-] hex address 0040:0000. The first word

contains the location of the UART associ-

ated with COM1, the second word the lo-

cation of the COM2 UART, ‘and’ soonup

_termined by dmdmg the UART’s 1. 8432
~MHzi“1nput clock: frequency by a 16-b1t

Byte) and MSB’ (Most Slgmﬁcant Byte)
D_1v1sor Latch reglsters then d1v1d1ng the

register.:The - panty desrgnator appears ‘in

to the number of serial ports mstalled inthe 3| -

T
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nd RT1ines as well as its

¥ LITES (compo::) SAE ¢
vhoro comport;:is:a numbe

; {and ‘0 uninstalls’ the program’from memorys

i LITES .displays the realtime ‘status of the' UART's DTR, RTS; CTS,%DSR, DED,
T B

T indicating which. con ‘por” i- .y

3 ODDE

J.cltionl co

scan code  for L% key
“ystatus ‘line ‘'video attribute
row: number . of ‘status line
-offset. from’ right margin
sticks between refreshes
COM. port dsa qnator (com)

BAUDRATE
PARITY -
DIATABITS
srrgnx'.rs
V.IDEOSEG
VIDEOADDR™
s*mcms

P"NTEXT

.intampt Sh veétor:
interrupt 8h vector
refresh counter

jparity setting
% 3number of data bits
jnumber -of stop bits -

video -;gmini' address

‘' i;video offset address

;D = no video syne, 1 -Vsync

B
¥
1

:KBINT

AL, 60H
AL, CS1{ KEYCODE}

es'y [couum) orrn
SETVIDEO:

ST ,onss'r INITIALIZ
ES,C51{VIDECSEG)

;'mtlnliu v;dao pnx‘meeer ;

,Cs:iVIDEOSEG] BBBEOH ‘,,

;eave flags
3Bave AX .

~1ntc:rupt.s on :
3get ‘scan code from keybonrd E
;exit to BIOS if it’s nmot: 7
: " the hotkey i

19.: keyboard -hif.t state

3l\alk off the. upper 4 hit:
izexit if Alt. dan’t held down

'uxterx'upts off’ :
reset the )wybonrd concrollcr

controller:! 4
interrupts back:on
isave registers.

;brnnch if'status une il :
yii.dormant i
“sdisable’ caunttr«

po.lnr. DS3si to buffcr

spoint’ ESIDT to video nemcry g

:;et deféuyit ‘video parms

o :
:snvo ‘the portion o
3

S, CS5t{VIDEOSEG]

’SI,CS: {VIDEOADDR]

“u. cs: x'rxcxsl

€S2 [COUHTBR] ,AZA

:r-ltoro Ax nnd ﬁlql

ey

TIMER EXY

“TIMERINT .

st [comuzn) /Bren

TIMER EXIT
s (coum'zn)
TIMER EXIT.

AL, cs:(ncxs)
CS 3 [COUNTER] ,AL
BX s

,yuuh thgl for int call
;call old int Trupt,

;oxit if -tat\n Adne‘i
3 dormant

- jdecrement timer’

xit if nonzero
.!'cl-t counter

::avo rmining ,raqinter

H ah@le xntérmp::

';lot output variables

;refresh the :status dispiay
jrestore registers . and:exit

“ 'WORD PTR CS:(BMJDRA‘I’B] o
i SHORT SP2 :

)qat UART. base':address’
,poim: DX to Dttl romt

;rend natn rormat byta
sread divisor LsB
B e

read ~diﬂioi- MSE |
'an gL dividﬁ 1€ BX = ﬂ

(continues)

LITES.ASM: The source code for LITES.COM, a memory-resident utility that emulates a hardware breakout box. : !
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