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NOTES 

WARN I NG 

This equipment generates, uses, and can radiate radio frequency 
energy and if not installed and used in accordance with the Users 
Guide, may cause interference to radio communications. It has 
been tested and found to comply with the limits for a Class A 
computing device pursuant to Subpart J oE Part 15 of FCC Rules, 
which are designed to provide reasonable protection against such 
interference when operated in a commercial environment. Operation 
of this equipment in a residential area is likely to cause 
interference in which case the user at his own expense will be 
required to take whatever measures may be required to correct the 
interference. 
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OVERVIEW OP THIS USER'S G U I D E  

Appendix A Addendum 

Example of Programmable Output 
from View Mode 
The steps to execute this option are: 

1) Edit your StartString, via option Start Trigger: refer to 
the example in the manual for specific information. You 
may use special characters to effect various specific 
handshaking responses as  you wish. 

2) Set F'unction 1 (TD Buffer Search) to Output: press @@I, 
then twice, then press Set (jTEXT]) once. 

) Set your Output option to Startstring: hit [e*ucl until you 
see Output, then Set (m) until you see StartString (At 
this point you could set 511 bert or some other pattern if 
you wish). Then hit (UMU] to exit Menu Mode and enter 
View Mode and leave StartString active. Note that i f you  
push ENTER ([WHERE]) instead of iMENUi the 232 Monitor will 
execute the Output right then, instead of in the View Mode. 

4) Now, after switching your OUTPUT switch (on side of 232 
Monitor) to ON, you are ready to act as a DTE. To 
execute the output transmission hold down lTEXr and [WHERE] 
(TD Buffer Search combination) simultaneously until the 
message "Outputing ?????* comes on the screen. The 
question marks represent whatever the output option is 
set to a t  that time. The data output will be output on pin 
2 of the male connector ( on the right side). 

For further examples of how to use the 232 Monitor see 
back of Users Guide. 

P o l l o w i n g  is  a  d e s c r i p t i o n  o f  t h e  o t h e r  s e c t i o n s  o f  t h e  m a n u a l .  
When you  f i r s t  b e g i n  u s i n g  y o u r  232 M o n i t o r  i t  is a  g o o d  i d e a  t o  
c o n s u l t  t h i s  O v e r v i e w  t o  s e e  w h a t  s e c t i o n  you  s h o u l d  t u r n  t o  f o r  
s p e c i f i c  i n f o r m a t i o n .  

S e c t i o n  1 Menu n o d e  

T h i s  s e c t i o n  d e s c r i b e s  t h e  o p t i o n s  and  t h e i r  v a l u e s .  T h e s e  
o p t i o n s  and  v a l u e s  s e t  t h e  p a r a l n e t e r s  o f  t h e  232 M o n i t o r .  You 
e n t e r  t h e  Menu Mode by p r e s s i n g  MENU. 

S e c t i o n  2 View Mode 

T h i s  s e c t i o n  d e s c r i b e s  t h o s e  f u n c t i o n s  o f  t h e  232 M o n i t o r  wh ich  
a l l o w  you  t o  v i e w  d a t a .  When you f i r s t  t u r n  o n  t h e  232 M o n i t o r  
( o r  p r e s s  MENU f rom t h e  Menu Mode) you  a r e  i n  View Mode. 

S e c t i o n  3 C r e a t i n g  H E X  S t r i n g s  

T h e r e  a r e  s e v e r a l  O p t i o n s  w h i c h  a l l o w  you  t o  e n t e r  HEX s t r i n g s  
T h i s  s e c t i o n  d e s c r i b e s  t h e  p r o c e s s  a n d  g i v e s  some h i n t s  a n d  
s h o r t c u t s .  For  a n  a c t u a l  s t e p - b y - s t e p  e x a m p l e  of  how t o  s e t  a  
HEX s t r i n g ,  s e e  Example 5 . 1  i n  S e c t i o n  5 .  

S e c t i o n  4 E n t e r i n g  6 C h a n g i n g  HEX V a l u e s  

S e v e r a l  o f  t h e  o [ > t i o n s  i n  t h e  232 M o n i t o r  r e q u i r e  you t o  e n t e r  o r  
c h a n g e  HEX v a l u e s .  R a t h e r  t h a n  d e s c r i b i n g  t h i s  p r o c e d u r e  o v e r  
a n d  o v e r  a g a i n  i n  t h e  m a n u a l  i t  is d e s c r i b e d  f u l l y  o n c e  h e r e  i n  
S e c t i o n  4 .  

S e c t i o n  5 E x a m p l e s  

I t e re  a r e  s e v e r a l  n a r r a t i v e s  e x p l a i n i n g  e v e r y t h i n g  f rom how t o  s e t  
v a r i o u s  o p t i o n s ,  t o  a c t u a l  t r o u b l e s h o o t i n g  c a s e  s t u d i e s .  T h i s  
s e c t i o n  s t a r t s  w i t h  a  b r i e f  d e s c r i p t i o n  o f  a l l  of  t h e  e x a ~ n p l e s .  

S e c t i o n  6 T r o u b l e s h o o t i n g  

Some p r o b l e m s  a n d  t h e i r  s o l u t i o n s .  

A p p e n d i x  A ~ l l  O p t i o n s  a n d  A l l  V a l u e s  

Here  is a h a n d y  r e f e r e n c e  t a b l e  w i t h  a l l  o f  t h e  o p t i o n s  a n d  a l l  
p o s s i b l e  v a l u e s  f o r  t h o s e  o p t i o n s .  

A p p e n d i x  El T a b l e  o f  Code 

T h i s  i s  a  t a b l e  s h o w i n g  t h e  d i f f e r e n t  v a l u e s  f o r  t h e  f o l l o w i n g  
c o d e s :  ASCII ,  EBCDIC, IPARS a n d  BAUDOT. 
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Appendix C ASCII HEX Printout 

Here  is  a  s a m p l e  o f  a  t y p i c a l  A S C I I  H E X  p r i n t o u t  

Appendix D Batteries 

T h e s e  a r e  more  t h a n  i n s t r u c t i o n s  o n  how t o  c h a n g e  t h e  b a t t e r y .  
We h a v e  p r o v i d e d  a  Eew s u g g e s t i o n s  on  how t o  a v o i d  b a t t e r y  
t r o u b l e  a n d  how t o  e x t e n d  b a t t e r y  l i f e .  

are set to. Similarly the [F and &@ buttons will always do 
an RD Autoconfigure. 
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232 MONITOR MODES 

This is done via the special characters which can be entered 
in the Startstring and Stopstring. These strings can then be 
transmitted via the Output option 1 to 255 times or until 
B s  pressed. Using Function 1 (TD Buffer Search) this 
option can be executed from the view mode and returned 
characters viewed, searched, or dumped to a printer. 

PERFORMANCE EVALUATION. 
This is accomplished via the Loop option. See the example in 
the manual for specific details. 

10,000 EVENT PULSE TRAP. 
To store multiple changes on any of the modem interface 
lines, use the Modem Control Transitions as documented in 
the manual (see index). If you don't want accompanying data 
to fill the buffer use the Suppress Capture menu option to 
turn off both TD and RD data capture. This is an excellent 
way to isolate broken wires and loose connectors. 

All Transmit Options (Output, Loop, Answerback, 
HEX Report) 
When transmitting data the 232 Monitor behaves like a DTE. 
Data is output on pin 2 (TD) of the male connector on the 
right side of the unit. The OUTPUT switch must be in the 
ON position and nothing should be attached to the female 
connector. 

Modem Control Masks 
The interface signal masks are created and modified via the 
StartTrigger and StopTrigger options of Menu mode. This is 
self documenting and allows the user to select "HIn or "LO" or 
'??" for any combination of the six interface signals. These 
masks are retained in memory. 

Alternate Autoconfigure Buttons 

The s i x  b u t t o n s  on  t h e  f a c e  o f  y o u r  232 M o n i t o r  c o n t r o l  o v e r  
s i x t y  f u n c t i o n s ,  t h e r e f o r e  e a c h  b u t t o n  h a s  t o  s e r v e  many 
p u r p o s e s .  A l t h o u g h  t h i s  k e e p s  t h e  d e s i g n  c o m p a c t ,  s o  rnuct~ 
f u n c t i o n a l i t y  may seem c o n f u s i n g  a t  f i r s t ,  s o  h e r e  a r e  a  f ew  
h i n t s  f o r  t h e  n o v i c e :  

e The 232 M o n i t o r  h a s  two m a j o r  o p e r a t i o n a l  modes .  T h e s e  
two modes  a r e  d e s c r i b e d  i n  s e p a r a t e  s e c t i o n s  i n  t h e  
m a n u a l  : 

Menu Mode Eor c h a n g i n g  o p t i o n s  o r  t h e i r  v a l u e s ,  a n d  f o r  
e x e c u t i n g  l o o p b a c k ,  o u t p u t ,  t i m e r  a n d  a n s w e r b a c k  
o p t i o n s .  

View mode f o r  v i e w i n g  d a t a .  

Move b e t w e e n  t h e  Menu Mode a n d  t h e  View Mode by p r e s s i n q  
MENU. 

The  names  on  t h e  b u t t o n s  t h e m s e l v e s ,  a n d  on  t h e  l a b e l s  
a b o v e  a n d  b e l o w  t h e  b u t t o n s  h e l p  you  t o  make d i s t i n c t i o n s  
b e t w e e n  f u n c t i o n s .  

A p p e n d i x  A c o n t a i n s  e v e r y  o p t i o n  a n d  a l l  v a l u e s  f o r  e v e r y  
o p t i o n .  

E n t e r  t h e  Menu Mode; t h e n  s c r o l l  t h r o u g h  o p t i o n s  by 
p r e s s i n g  . F d D  o r  BACK a n d  s c r o l l  t h r o u g h  ( a n d  
s i ~ n u l t a n e o u s l y  s e t )  v a l u e s  by p r e s s i n g  SET ( T e x t ) .  

H o l d i n g  down a n y  b u t t o n  on  t h e  232  h o n i t o r  i n c r e a s e s  t h e  
s p e e d  oE t h e  a c t i v i t y  you  a r e  p e r f o r m i n g .  

The 232 M o n i t o r  r e m e m b e r s  s e t t i n g s ,  t r i g g e r  s t r i n g  a n d  
a l l  c a p t u r e d  d a t a ,  e v e n  i f  you  t u r n  t h e  power  ofE. 

Although i t  is a long reach, the lFwDj and button 
combination will always execute an RD Autoconfigure, no 
matter what the TD Buffer Search and RD Buffer Search keys 
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SECTION 1 

MENU MODE 

1. E n t e r  t h e  Menu Mode by p r e s s i n g  MENU. 

I n  Menu Mode, t h e  SET a n d  ENTEH 
l a b e l s  come i n t o  p l a y .  

I In Menu Mode, the SET and ENTER 
labels come into play. I 

SET ENTER 
I u  

F i g u r e  1-1. 232 Monitor Label 

NOTE 

Look a t  t h e  l a b e l  o f  y o u r  2 3 2  M o n i t o r .  The TEXT 
a n d  HNERE b u t t o n s  t a k e  o n  t h e  a d d i t i o n a l  
f u n c t i o n a l i t y  o f  S E T  a n d  ENTEH i n  t h e  Menu Mode. 

2 .  Use FWD o r  8ACK t o  s c r o l l  t h r o u g h  t h e  v a r i o u s  o p t i o n s .  

3 .  Orice t h e  o p t i o n  is  s e l e c t e d ,  u s e  SET ( T e x t )  t o  s c r o l l  
t h r o ~ ~ r j h  t h e  v a l u e s  f o r  t h e  o p t i o n s .  A v a l u e  i s  s e t  when 
i t  i s  d i s p l a y e d  a n d  t h e n  you l e a v e  t h a t  o p t i o n ,  u s u a l l y  
b y  p r e s s i n g  FWD o r  BACK t o  s c r o l l  t o  t h e  n e x t  o p t i o n .  

I .  pre : ; s  E ' W D  o r  BACK t o  s c r t ~ l l  t o  t h e  n e x t  o p t i o n ,  o r  p r e s s  
rlE?llJ t-, r e t u r n  t o  t h e  v i e w  Mode. 

232 Monitor Hints and Tricks 
Following are some tips on how to make the most of your 232 
Monitor. 

Fast way to transmit data to any RS-232 serial 
device 
The easiest way to test a serial device is to attach a cable from 
the right hand (male) connector of the DT150 to the device 
you wish to test. If the baud/configuration settings are 
correct, all you have to do is hit F l  then SCROLUPAGE. 
Ensure that  the output switch is in the ON position and then 
the selected OUTPUT pattern will be transmitted. Please 
note that the data is transmitted on PIN 2 of the connector 
and the default flow control is Xon-Xoff. If the device you are 
testing expects to receive data on PIN 3 then you must use a 
null modem or break out box to cross (swap) PIN 2 with PIN 
3. The DT150 defaults to DTE configuration. 

Specialized High Level Tests 

RESPONSE TIME MONITORING. 
This is done by using the TIMER menu option. If you are 
measuring modem control pattern changes, you will have to 
use the Edit ModemCtl Mask choice of the Start Trigger and 
Stop Trigger option to select your pattern. Then select "Diff 
Bet. ModemCtl Masksn choice of the Timer option. If you 
press , the test will continue timing events and reporting 
the average until G 3 i s  pressed. 

If you wish to use strings of characters to start and stop the 
response timer, then you must use EdiWiew.. . choice of Start 
Trigger and Stop Trigger options to set up a start and stop 
string (up to 80 characters each). In the same manner as 
above, use the Timer option, but you must select which line, 
TD or RD, is to be examined for the start and stop string. 

PROGRAMMABLE HANDSHAKING. 
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A l l  o f  t h e  232 M o n i t g r ' s  o l i t i o n s '  v a l u e s  a r e  s e t  a s  d e s c r i b e d  
a b o v e  i n  s t e p s  1 t h r o u g h  4 .  

View Mode Changes 
Following are the changes that  have occurred in the View 
Mode functions, and Users Guide, since i t  went to press. 

The TD Buffer Search and RD Buffer Search key 
combinations add the customization capabilities mentioned 
above. By setting the TD Buffer Search and RD Buffer 
Search menu options for the most commonly used functions, 
the number of keystrokes can be minimized. 

If Autoconfigure (RD or TD) is used most often then TD 
Buffer Search and RD Buffer Search should be set to this 
option. When the TD Buffer Search or RD Buffer Search 
key combination is pressed the 232 Monitor will display 
'Autoconfig TD/RDn and sense the baud rate and report i t  
to the ecreen. I t  will then analyze the incoming data and 
set the data bits, and parity. To stop the 232 Monitor from 
adjusting the data bit size and parity, and return to normal 
error reporting, press the STOP ( l F a n d  innl) key 
combination. The "Configure OFF" message will display. 

The 232 Monitor can serve two purposes simultaneously, 
that of a Computer Data Source and a Line Monitor. This 
is accomplished by setting TD Buffer Search to output. 
Then in the View Mode when the TD Buffer Search key 
pair is pushed, the transmitted data appears on the TD 
line and the data returned on the RD line appears below it. 
When using the special programming characters in 
conjunction with the Output Trigger String option, 
complicated handshaking sequences can be initiated and 
monitored. 

Baud R a t e :  

S t o p  B i t s :  

D a t a  B i t s :  

P a r i t y :  

D a t a  E n c o d i n g :  

Mode : 

The v a r i o u s  s p e e d s  o r  baud r a t e s  t h e  2 3 2  
M o n i t o r  c a n  b e  s e t  t o  a c c e p t .  

The number  o f  s t o p  b i t s  t h e  232 M o n i t o r  
c a n  b e  s e t  t o  r e a d  i n  a s y n c h r o n o u s  mode.  

The number  o f  d a t a  b i t s  t h e  3.32 M o n i t o r  
c a n  b e  s e t  t o  r e a d .  

Odd Even None 

T h e  p a r i t y  y o u r  232 m o n i t o r  c a n  be  s e t  
t o  r e a d .  C h o o s i n g  Odd o r  Even a s s u m e s  a n  
e x t r a  b i t  a t  t h e  e n d  o f  t h e  d a t a  b y t e .  
I f  p a r i t y  is w r o n g ,  View Mode d i s p l a y s  
p a r i t y  e r r o r  m e s s a g e .  

NI<Z NRZI E M 0  F M 1  

T h e s e  a r e  t h e  f o u r  d a t a  e n c o d i n g  
m e t h o d s .  

NRZ i s  u s e d  i n  b o t h  s y n c t i r o n o u s  a n d  
a s y n c h r o n o u s  a p p l i c a t i o n s .  

NRZI, E M 0  ( b i p h a s e  s p a c e )  a n d  FM1 
( h i p h a s e  m a r k )  a r e  a l l  u s e d  i n  v a r i o u s  
s y n c h r o n o u s  a l ~ p l  i c a  t i o n s .  

Async  Mono S y n c  BSC ( b i s y n c )  
SDLC I s o c h r o n o u s  

The v a r i o u s  modes  t h e  232 M o n i t o r  c a n  
r e c o g n i z e :  

Async  is  f o r  a s y n c h r o n o u s  t r a n . s r i ~ i : ; s i o n s .  

Monosync a n d  HSC modes  a r e  b y t e - o r  i e r i t e d  
s y n c h r o n o u s  p r o t o c o l s .  Monosync u s e s  a n  
8 - b i t  s y n c  c h a r a c t e r ,  w h i l e  BSC u s e s  two 
8 - b i t  s y n c  c h a r a c t e r s .  
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S y n c  C h a r  1:  

S y n c  C h a r  2 :  

SDLC Node: 

I g n o r e  M u l t i p l e  
Sync  C h a r :  

RTS a n d  CD 
C o n t r o l  S y n c :  

SDLC is a  b i t - o r i e n t e d  s y n c h r o n o u s  
p r o t o c o l  t h a t  u s e s  a n  8 - b i t  f l a g  (HEX 
7E)  t o  mark  t h e  b e g i n n i n g  a n d  e n d  oE 
m e s s a g e  e n v e l o p e s .  

I s o c h r o n o u s  is a  c l o c k e d  a s y n c h r o n o u s  
mode t h a t  a l l o w s  a s y n c h r o n o u s  d a t a  t o  b e  
s e n t  o v e r  s y n c h r o n o u s  c i r c u i t s .  

(HEX v a l u e )  
I n  Monosync mode t h i s  b y t e  i s  u s e d  a s  a  
p a d  c h a r a c t e r  o n  a l l  t r a n s m i s s i o n  
o u t p u t ,  l o o p ,  a n d  a n s w e r b a c k  o p t i o n s .  
To c h a n g e  t h e  s y n c  c h a r a c t e r  r e f e r  t o  
S e c t i o n  4 E n t e r i n g  a n d  C h a n g i n g  H E X  
V a l u e s .  

Monosync B i s y n c  
R e f e r s  t o  t h e  s e c o n d  s y n c  c h a r a c t e r  i n  
BSC mode o r  t h e  r e c e i v e  s y n c  c h a r a c t e r  
i n  Monosync mode. To c h a n g e  t h e  s y n c  
c h a r a c t e r  r e f e r  t o  S e c t i o n  4 E n t e r i n g  
a n d  C h a n g i n g  HEX V a l u e s .  

S y n c  c h a r a c t e r  o n e  a n d  two a r e  
l o a d e d  a u t o m a t i c a l l y  i n  SDLC mode. 

A l l  Node number  (HEX v a l u e )  

A l l  a l l  n o d e s  w i l l  b e  c a p t u r e d .  

Node number  a l l o w s  you  t o  s p e c i f y ,  i n  
HEX n o t a t i o n ,  o n e  SDLC n o d e  i n  a  l o o p  o r  
p o l l e d  c i r c u i t .  To c h a n g e  SDLC n o d e  
r e f e r  t o  S e c t i o n  4 E n t e r i n g  a n d  C h a n g i n g  
HEX V a l u e s .  

Yes  No 

y e s  t e l l s  t h e  232  M o n i t o r  n o t  t o  c a p t u r e  
s y n c  c h a r a c t e r s .  T h i s  is u s e f u l  when t h e  
s e n d i n g  d e v i c e  s e n d s  more  t h a n  o n e  s y n c  
c h a r a c t e r  a n d  you  h a v e  n o  n e e d  o f  s a v i n g  
t h e  e x t r a  c h a r a c t e r s .  

No t e l l s  t h e  232  M o n i t o r  t o  c a p t u r e  a l l  
s y n c  c h a r a c t e r s .  

NO Yes  

N O  h a s  n o  e E E e c t  on  s y n c h r o n i z a t i o n .  

ABORT During SDLC output, 
transmit an ABORT (8 to 13 
hi bits). This also clears the 
transmitter of all characters. 

WAITCHR During output, stop 
transmitting string until a 
character is received. 

WAITCSHI During output, stop 
transmitting until Clear to 
Send goes HI. 

WAITCSLO During output, stop 
transmitting until Clear to 
Send goes LO. 

The above functions are set by scrolling the 
hex value with iFwo1 or 6El to a value greater 
than FF or less than 0 in the "EdiWiew ..." 
choice of the Start or Stop Trigger option. 
Please see example in Appendix A for more 
information. 
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Start & Stop 
Triggers EdiWiew Startstring EdiWiew 

Stops tring 
Following is an explanation of how la use the 
EdiWiew string choices of the START and 
STOP TRIGGERS options to implement 
Programmable Transmit Control. 
The 232 Monitor has 8 special fknctions which 
may be intermixed with transmit characters 
in the "StartString" and "StopString". All of 
these are currently input via the 
'EdiWiew ..." choice of the "Start Trigger" or 
"Stop Trigger" options. The "Load String" 
menu option has been expanded to copy from 
one string to the other. The 8 functions are: 

ANYCHAR During input, used as a wild 
card for starting and 
stopping triggers. 

BREAK During output, transmit a 
250 millisecond break in 
async mode. 

LONGBREAK Same as above but 1 second 
duration. 

PAUS250 During output, pauses 
transmission for 250 
milliseconds. 

Drop  S y n c  C h a r :  

I g n o r e  C h a r :  

S t a r t  T r i g g e r :  

Yes m e a n s  s y n c h r o n i z a t i o n  is d r o p p e d  on  
t h e  TD l i n e  when r e q u e s t  t o  s e n d  (RTS) 
is  l o w .  S y n c h r o n i z a t i o n  is d r o p p e d  on  
t h e  RD l i n e  when c a r r i e r  d e t e c t  (CD) is  
low.  
None (HEX v a l u e )  

None h a s  n o  e f f e c t  o n  s y n c h r o n i z a t i o n .  

S e t t i n g  a  (HEX V a l u e )  m e a n s  
s y n c h r o n i z a t i o n  is d r o p p e d  when t h i s  
c h a r a c t e r  i s  r e c e i v e d .  To c h a n g e  t h e  
d r o p  s y n c  c h a r a c t e r  r e f e r  t o  S e c t i o n  4 
E n t e r i n g  a n d  C h a n g i n g  HEX V a l u e s .  

None (HEX v a l u e )  

None h a s  no e f f e c t  o n  c a p t u r e .  

S e t t i n g  a  (HEX v a l u e )  t e l l s  t h e  232  
M o n i t o r  w h a t  c h a r a c t e r  n o t  t o  c a p t u r e .  
To c h a n g e  t h e  i g n o r e  c h a r a c t e r  r e f e r  t o  
S e c t i o n  4 E n t e r i n g  a n d  C h a n g i n g  HEX 
V a l u e s .  

O f f  TD RD E d i t / V i e w  S t a r t S t r i n g  

O f f  m e a n s  you d o n ' t  w i s h  t o  b e g i n  
c a p t u r i n g  d a t a  a t  a  s p e c i f i c  s t r i n g .  

Use TD o r  RD when you  w a n t  t o  b e g i n  
c a p t u r i n g  d a t a  ( o n  t h e  t r a n s m i t  o r  
r e c e i v e  d a t a  l i n e s  r e s p e c t i v e l y )  a t  a  
s p e c i f i c  s t r i n g .  I f  RD o r  TD is c h o s e n ,  
t h e  2 3 2  M o n i t o r  w i l l  b e g i n  c a p t u r i n g  
d a t a  a t  t h e  p o i n t  i t  e n c o u n t e r s  t h e  
S t a r t S t r i n g  s p e c i f i e d  i n  t h e  E d i t / V i e w  
S t a r t S t r i n g  o p t i o n .  ( N o t e :  A f t e r  i t  h a s  
c a p t u r e d  t h e  d a t a  i t  w i l l  a u t o m a t i c a l l y  
s e t  S t a r t  T r i g g e r  t o  o f f . )  

A f t e r  i t  f i n d s  t h e  s t r i n g  you  h a v e  
d e f i n e d ,  on  t h e  l i n e  y o u ' v e  i n d i c a t e d ,  
i t  w i l l  b e g i n  c a p t u r i n g  d a t a  f r o m  b o t h  
l i n e s .  

TD is p i n  2 on  b o t h  t h e  m a l e  a n d  
f e m a l e  232 M o n i t o r  RS232C 
c o n n e c t o r ;  a n d  RD is p i n  3 on  b o t h  
t h e  m a l e  a n d  f e m a l e  2 3 2  M o n i t o r  R S -  
232-C c o n n e c t o r .  

-- 
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E d l t / V i e w  S t a r t S t r i n g .  C h o o s e  t h i s  
o p t i o n  when you  w a n t  t o  e n t e r ,  r e v i e w  o r  
e d i t  t h e  S t a r t s t r i n g  i n  y o u r  2 3 2  
F l o n i t o r .  F o r  t h e  v a r i o u s  u s e s  o f  t h e  
S t a r t S t r i n g ,  p l e a s e  s e e  t h e  i n t r o d u c t i o n  
t o  S e c t i o n  3 C r e a t i n g  HEX S t r i n g s .  

When you s e e  E d i t / V i e w  S t a r t s t r i n g ,  
p r e s s  MENU t o  d r o p  down t o  t h e  
E d i t / V i e w  S t a r t S t r i n g  s u b l i ~ e n u  a n d  you  
w i l l  s e e  t h e  f o l l o w i n g  s c r e e n :  

B A C K  & FWD s c r o l l  v a l u e s .  SET moves  t h e  c u r s o r .  ENTER 
t o r  n e x t  c h a r .  MENU e x i t .  I 

T h e s e  i n s t r u c t i o n s  a r e  t e l l i n g  you how 
t o  u s e  t h e  n e x t  s c r e e n .  Mere a r e  t h e  
i n s t r u c t i o n s  w i t h  a  l i t t l e  more  
e l a b o r a t i o n :  

P r e s s  FWD o r  BACK t o  i n c r e a s e  o r  
d r c r e a s e  t h e  s e l e c t e d  ( u n d e r l i n e d )  
n i b b l e .  

P r e s s  SET ( T e x t )  t o  s e l e c t  
( u n d e r l i n e )  t h e  d e s i r e d  n i b b l e  

a P r e s s  ENTER (WHERE) t o  a c c e p t  a  b y t e  
( n o t e ,  t h i s  i n c r e m e n t s  " C u r r e n t  S i z e "  
c o u n t e r  .) 

P r e s s  MENU t o  s t o r e  y o u r  s t r i n g  a n d  
e x i t  t o  t h e  Menu Mode. 

Now p r e s s  a n y  b u t t o n  a n d  you w i l l  s e e  
t h e  f o l l o w i n g  s c r e e n .  To u s e  t h i s  s c r e e n  
r e a d  b e l o w  u n d e r  HEX, C h a r  # a n d  S t r i n g .  

1 tlex C h a r  S t r i n g  ( C u r r e n t  S i z e  i s : Q 0 )  
00 $01 

H E X  C h a r  # S t r i n g  C u r r e n t  S i z e  

T h e s e  t h r e e  o p t i o n s  a p p e a r  a E t e r  you  
e n t e r  t h e  E d i t / V i e w  S t r i n g  o p t i o n .  
D e s c r i p t i o n s  f o l l o w .  

Changes to Menu Options 
Following are descriptions of new functionality added to 
existing options since the Users Guide went to press. 

S t a r t  Tr igger  

There are 2 new choices.: 

ModemCti Mask 
This value will cause collection to start only 
when the modem interface pattern matches 
the mask. Exit by pressing (uwul [Fwol or . 
Edit ModemCtl Mask 

When ENTER ([WHEREl) is pressed, allows you to 
edit (change or set) the mask. @El exits from 
the screen. See '232 Monitor Hints and 
Tricks" section page 7 for more information. 

S t o p  Tr igger  

There are 2 new choices which are the same as 
Start Trigger, except they act to stop the 
collection of data or the TIMER. 

T imer  Diff. Bet. ModemCtl Masks 
Measures the difference in milliseconds 
between the occurrence of the Start Trigger 
ModemCtl Mask and the Stop Trigger 
ModemCtl Mask. The timer option now asks 
if you wish to time the difference once or 
continuously and report the average. This is 
how response time monitoring is performed. 
The time values are now reported as decimal 
numbers up to 16,777,215. 
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HEX 

location. 

F1 TD Buffer  Sea rch  OUTPUT 
Funct ion  1 Display Mode Configure TD 

When F 1  TD Buffer Search combination of 
keys (ITEXTJ and iWHERE]) are pressed in the View 
Mode, then the above selected choice is 
executed. When Output is the selected choice, 
the pattern which is transmitted is the choice 
that  the Output option is set to. For example, 
if Output was set to Fox and the TD Buffer 
Search combination pressed, then a Fox 
message would be transmitted on pin 2 of the 
male RS-232 connector and returned data on 
pin 3 would be put into the capture buffer. 
When Display Mode is the selected choice, 
then when TD Buffer Search is pressed, the 
display is changed from expanded to 
compressed. This can be useful when looking 
a t  HEX data. When TD Buffer Search is 
selected, TD Buffer Search searches the TD 
buffer for the Startstring. The default for F1  
is OUTPUT ASCII which is handy for 
testing terminals or printers without going 
into the MENU. 

F2 
Funct ion  2 RD Buffer Sea rch  Configure RD 

When set to RD Buffer Search (the default), a 
search, as documented in the Users Guide. is 
executed. When set to Configure RD, the 
speed of the data on the RD line is deter- 
mined, then the word size and parity is set. 
Pushing the STOP combination (@and mi) 
will stop the configuration and return to 
normal error reporting (parity, overflow and 
framing errors). 

Under  t h i s  h e a d i n g  is  t h e  WEX v a l u e  
( f r o m  O0-FF) oE t h e  c u r r e n t  c h a r a c t e r .  
One o f  t h e  two p l a c e s  w i l l  h a v e  a  c u r s o r  
u n d e r  i t .  T h i s  is t h e  p l a c e  t h a t  w i l l  b e  
a f f e c t e d  by p r e s s i n g  c e r t a i n  b u t t o n s  a s  
f o l l o w s :  

1. I n c r e a s e  o r  d e c r e a s e  t h e  n i b b l e  
a b o v e  t h e  c u r s o r  by  p r e s s i n g  FWD o r  
BACK. 

2 .  P r e s s  SET ( T e x t )  t o  move t h e  c u r s o r  
b e t w e e n  h i g h  a n d  low n i b b l e s .  

3 .  P r e s s  EblTER (WHERE) t o  a c c e p t  a  b y t e  
a n d  move on  t o  t h e  n e x t  b y t e .  

4 .  Unde r  S t r i n g  t h e  232 M o n i t o r  w i l l  
d i s p l a y  a n  ASCI I  r e p r e s e n t a t i o n  o f  
y o u r  s t r i n g  a s  i t  is b u i l t .  I t  i s  
u p d a t e d  a s  you  p r e s s  ENTER (WHERE). 
P r e s s  FWD a n d  BACK simultaneously t o  
d u p l i c a t e  t h e  p r e v i o u s  b y t e .  

5 .  A f t e r  you h a v e  ENTERed t h e  l a s t  b y t e  
o f  y o u r  s t r i n g ,  p r e s s  MENU. T h i s  
w i l l  a c c e p t  t h e  e n t i r e  s t r i n g  a n d  
b r i n g  you  b a c k  t o  t h e  Menu Mode. 

S e e  S e c t i o n  3  f o r  a  l i s t  o f  h i n t s  on  
u s i n g  t h e  E d i t / V i e w  S t r i n g  o p t i o n  
a n d  Example  5-1  i n  S e c t i o n  5  f o r  a n  
e x a m p l e  o f  how t o  c r e a t e  a  HEX v a l u e  
s t r i n g .  

C h a r #  OO-FF 

Shows t h e  c u r r e n t  c h a r a c t e r  i n  t h e  
s t r i n g .  

S t r i n g  

An ASCII  r e p r e s e n t a t i o n  o f  t h e  s t r i n g  
a p p e a r s  h e r e  a s  you  b u i l d  i t  c h a r a c t e r  
by c h a r a c t e r .  

C u r r e n t  S i z e  

S i z e  o f  s t r i n g  i n  HEX. Check s i z e  
b e f o r e  l e a v i n g  t h i s  s c r e e n  t o  l r~ake s u r e  
you h a v e  ENTElied a l l  oE t h e  b y t e s .  
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S t o p  T r i g g e r  : TD RD E d i t / V i e w  S t o p S t r i n g  

T imer  

T h i s  o p t i o n  w o r k s  t h e  same  a s  t h e  S t a r t  
T r i g g e r  o p t i o n  e x c e p t  i t  d i s a b l e s  d a t a  
c o l l e c t i o n  r a t h e r  t h a n  e n a b l i n g  i t .  S e e  
t h e  d e s c r i p t i o n s  f o r  t h e  p r e v i o u s  
o p t i o n ,  S t a r t  T r i g g e r ,  f o r  a  d e s c r i p t i o n  
o f  TD, RD, a n d  E d i t / V i e w .  

A f t e r  t h e  S t o p S t r i n ~ ~  is  f o u n d  i n  t h e  d a t a ,  
t h e  232 M o n i t o r ' s  i n t e r f a c e  is d i s a b l e d :  
i f  y o u  w a n t  d a t a  c a p t u r e  t o  b e g i n  a g a i n  
y o u ' l l  h a v e  t o  START a g a i n  a s  f o l l o w s :  

f i r  the StopString is found in the data, 
the DT150's interface is disabled: if 
you want data capture to begin again 
you'll have to START again as  follows: 

STARTIFS - 
. 

F i g u r e  1-2. S t a r t / F S  

S t a r t / S t o p  TD S t a r t / S t o p  RD 
S t a r t  TD/S top  RD S t a r t  R d / S t o p  TD 
Of f  

A f t e r  you  h a v e  c r e a t e d  y o u r  S t a r t S t r i n g  
a n d  S t o p S t r i n g  u s i n g  t h e  S t a r t  T r i g g e r  
a n d  S t o p  T r i g g e r  o p t i o n s ,  t h i s  o p t i o n  
a l l o w s  you  t o  s p e c i f y  t h e  l i n e s  t h e  232 
F l o n i t o r  s h o u l d  m o n i t o r  ( l o o k i n g  f o r  t h e  
a p p r o p r i a t e  s t r i n g )  t o  s t a r t  t h e n  s t o p  
t h e  t i r n e r .  The t i r n e r  w i l l  t i r n e ,  t o  t h e  
t h o u s a n d t h  ( . 0 0 0 )  o f  a  s e c o n d ,  t h e  
i n t e r v a l  b e t w e e n  t h e  S t a r t S t r i n g  a n d  t h e  
S t o p s t r i n g .  

New Menu Options 
Following are new options and their descriptions. 

CRC preset (Ones,Zeros) 

This is only used if SDLC mode is selected 
with frame status enabled. The preset is the 
start value for the CRC calculation which is 
performed a t  the end of a frame. If "Bad" data 
is appearing all the time, try changing this 
choice. 

SDLC f r a m e  
status Yes No 

In SDLC this option enables the reporting of 
frame status(resu1t of CRC check) a t  the end 
of each frame. I t  will show as "*Bn, '*GW, or 
'*An for Bad, Good or Abort respectively after 
the frame in the capture buffer. 

Hi t  ENTER 
toSet  Config 1 2 3 Factory  TD BUFFER 

When ENTER is pressed the configuration 
(speed, sync char, all storable options) are set 
to the PREVIOUSLY stored parameters. The 
configuration does contain a checksum to 
guard against erroneous reconfiguration. 

Hit ENTER 
t o  Save  
Config 1 2 3 TDBUFFER 

When ENTER is pressed the current 
configuration is saved to the indicated 
location. Note that if configuration is saved to 
TD Buffer, then it can be OUTPUT to an 
external device and later reloaded and SET 
(above). This allows a technician to set the 
parameters for a customer a t  a remote 
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Addendum 232 Monitor 
sync/async serial testerlmonitor 

Page 2 New Menu Optiom 
Describes any menu options new since the Users Guide went to p m .  

* aunga to Menu Options 
n lcata options whose dacription in the Users Guide h changed. 

Page 7 Mew Mode C h n  r Describes the new futures a ded to View Mode since the Users Guide 
went to press. 
Page 8 232 Monitor Hints and Tricks 
How to make the mosr of your 232 Monitor. 

Pw l 1  Ar2 h A Example of Programmable Output  from V i m  

Programmable output is one of the exciting new fhtures on the 232 
Monitor. This example shows how it is used. 

Following is a brief description ilities that have been added to the 
232 Monitor since the Users to press. Thae capabilities arc 
documented in this addendum. 

Autoconfiguration of parameters (Baud a t e ,  word size, and parity). 

38,400 and 57,600 baud async are now supported. 

The default for F1 is now OUTPUT (transmit) ASCII. 

Programmable transmit and view capabilities. 

Matching of any modem interface signal pattern for scan or stop 
triggering or timing calculations. 

The abiliry to save and restore 3 different configurations. 

Improvements in SDLC CRC checking 

Response time monitoring and performance analysis. 

Code 

D i s p l a y  Mode: 

B u f f e r  A c t i o n :  

S t a t u s  M e s s a g e s :  

S t a r t / S t o p  TD w i l l  t i roe  t h e  i n t e r v a l  
b e t w e e n  t h e  S t a r t S t r i n g  a n d  t h e  
S t o p S t r i n g  o n  t h e  TD l i n e .  

S t a r t / S t o p  RD w i l l  t i m e  t h e  i n t e r v a l  
b e t w e e n  t h e  S t a r t S t r i n g  a n d  t h e  
S t o p S t r i n g  o n  t h e  RD l i n e .  

S t a r t  TD/S top  RD w i l l  t i m e  t h e  i n t e r v a l  
b e t w e e n  t h e  S t a r t S t r i n g  o n  t h e  TD l i n e  
a n d  t h e  S t o p S t r i n g  o n  t h e  RD l i n e .  

S t a r t  RD/S top  TD w i l l  t i m e  t h e  i n t e r v a l  
b e t w e e n  t h e  S t a r t s t r i n g  on  t h e  RD l i n e  
a n d  t h e  S t o p S t r i n g  o n  t h e  TD l i n e .  

ASCII  EBCDIC IPAHS BAUDOT 

S e t t i n g  o n e  o f  t h e s e  v a l u e s  p r e p a r e s  t h e  
232 M o n i t o r  t o  d i s p l a y  i n  t h e  c h o s e n  
c o d e .  S e e  t h e  t a b l e  i n  A p p e n d i x  B  t o  
co inpa re  t h e  v a r i o u s  c o d e s .  B a u d o t  is a  
5 b i t  c o d e  common i n  t e l e t y p e  
c o m m u n i c a t i o n s .  

C o m p r e s s e d  Expanded  

I n  C o m p r e s s e d  mode e a c h  d a t a  l i n e  
c h a r a c t e r  i s  d i s p l a y e d  o n e  a f t e r  
a n o t h e r .  I n  Expanded  mode e a c h  d a t a  
l i n e  c h a r a c t e r  is f o l l o w e d  by a  b l a n k  t o  
f a c i l i t a t e  r e a d i n g  a t  h i g h  s p e e d s  1 i k 
e  s o .  

S t o p  when f u l l  D i s c a r d  o l d e s t  d a t a  

I f  S t o p  When F u l l  is c h o s e n ,  t h e  2 3 2  
M o n i t o r  w i l l  s t o p  c o l l e c t i n g  d a t a  when 
t h e  b u f f e r  is f u l l .  

I f  D i s c a r d  O l d e s t  D a t a  i s  c t ~ o s e n ,  t h e  
232 M o n i t o r  w i l l  c l e a r  t h e  b u f f e r  when 
i t  is  f u l l  a n d  t h e n  b e g i n  c o l l e c t i n g  
d a t a  anew.  

Normal  Long None S h o r t  

The 232 M o n i t o r  w i l l  n o t i f y  you  o f  
c e r t a i n  e v e n t s  when n o r m a l  i s  s e l e c t e d  
e . g .  END OF BUFFER. 

I f  you  f i n d  t h e  S t a t u s  M e s s a g e s  a n n o y i n g  
you c a n  t u r n  them o f f  (None)  o r  v i e w  
them b r i e f l y  ( S h o r t ) .  To l e t  t h e ~ n  l i n g e r  
on  t h e  s c r e e n ,  c h o o s e  Long. 
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E r r o r  M e s s a g e s :  F a t a l  Warn None 

NOTE 

The 232 M o n i t o r  w i l l  a l w a y s  p a s s  d a t a  t h r o u g h  
i t s e l f ,  e v e n  i f  i t  c a n n o t  r e c o g n i z e  s p e e d  o r  
o t h e r  c o n f i g u r a t i o n  p a r a m e t e r s .  

I f  you c h o o s e  F a t a l ,  t h e  232 M o n i t o r  
w i l l  s t o p  r e c e i v i n g  a t  c e r t a i n  h a r d w a r e  
e r r o r s  s u c h  a s  a  c h a n g e  i n  l i n e  s p e e d .  
P r e s s  a n y  b u t t o n  a n d  i t  w i l l  b e g i n  
r e c e i v i n g  a g a i n .  You may a l s o  e n t e r  t h e  
Menu Mode a n d  c h a n g e  a  p a r a m e t e r  b e f o r e  
r e t u r n i n g  t o  View Mode. 

I f  you c h o o s e  Warn,  a  m e s s a g e  w i l l  
a p p e a r  a t  c e r t a i n  h a r d w a r e  e r r o r s ,  b u t  
r e c e i v i n g  w i l l  c o n t i n u e .  

APPENDIX D 

BATTERIES  

The 232 M o n i t o r  h a s  2 b a t t e r i e s  i n  i t .  The p r i m a r y  h a t t e r y  i ;  7 

9 - v o l t  a l k a l i n e .  We h a v e  f o u n d  t h a t  a l k a l i n e  b a t t e r i e s  p r n v i d c  
t h e  l o n g e s t  a n d  m o s t  r e l i a b l e  s e r v i c e .  S h o u l d  you d e c i d e  t o  I J ~ V  3 

r e c h a r g e a b l e  N i c a d  b a t t e r y  i n s t e a d ,  we recommend you  c a r r y  a 
c h a r g e d  s p a r e  a s  a  N i c a d  c a n  o n l y  d e l i v e r  a b o u t  4 Q %  o f  t h e  
c a p a c i t y  oE a  E r e s h  a l k a l i n e .  When y o u r  b a t t e r y  i s  r l l n n i n g  low 
you  w i l l  r e c e i v e  a  BATTERY LOW w a r n i n g  o n  y o u r  s c r e e n  a n d  you 
m u s t  t h e n  c h a n g e  y o u r  b a t t e r y  o r  p l u g  i n  t h e  AC a d a p t e r .  You may 
p l u g  i n  t h e  232 M o n i t o r ' s  e x t e r n a l  power  s u p p l y  e v e n  w h i l e  t h e  
232 M o n i t o r  is i n  u s e .  

The s e c o n d  h a t t e r y  i n  t h e  232 M o n i t o r  i s  a  l i t h i u m  c e l l  w h i c h  is  
u s e d  t o  p r e s e r v e  memory a n d  menu c o n E i g u r a t i o n .  S h o u l d  you 
n o t i c e  t h a t  y o u r  u n i t  " f o r g e t s "  e i t h e r  oE t h e s e ,  i t  is t i m e  t o  
r e p l a c e  y o u r  l i t h i u m  c e l l .  

REPLACING THE: LITHIIJM CELL 

'ay t h e  232 M o n i t o r  Eace  down o n  a  s o f t  c l o t h  a n d  r emove  t h e  E i v e  
s c r e w s .  Remove t h e  b a c k  c o v e r .  R e p l a c e  t h e  2  u p p e r  s c r e w s  i n  
t h e i r  p o s t s  t o  s e c u r e  t h e  p l a s t i c  s p a c e r s  s o  t h e y  w o n ' t  g e t  l o s t .  
C a r e f u l l y  r emove  t h e  c i r c u l a r  l i t h i u m  c e l l  f r o m  i t s  h o l d e r  u s in . ]  
t h e  t i p  o f  a  s m a l l  s c r e w  d r i v e r  t o  l i f t  t h e  h a t t e r y  u p  a n d  o u t .  
R e p l a c e  i t  w i t h  a BR-2325 t y p e  l i t h i u m  h a t t e r y  o r  i t s  e q u i v a l e n t  
3 . q ~  o n l y .  

Remove t h e  two s c r e w s  a n d  g e n t l y  r e E i t  t h e  c a s e .  F i r s t  i n s e r t  
t h e  u p p e r  two  s c r e w s ,  t h e n  E i n d  t h e  s m a l l e s t  s c r e w  a n d  i n s e r t  i t  
i n  t h e  m i d d l e .  

NOTE 

Danlage w i l l  r e s u l t  i f  you t r y  t o  i n s e r t  a  l o n q  
s c r e w  i n  t h e  c e n t e r  p o s t .  



APPENDIX C 

SAMPLE - A S C I I  H E X  PRINTOUT 

X a t  far right indicates changes in signals. 
Page n m b e r : 0 1  code: A S C I I  

OOOOTd 
Rd 54 68 69 73 20 69 73 20 52  44 20 64 61 74 61 20 Th i s  i s  RD d a t a  
DS H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  
DT LC M LO LO LO LO LO LO LO LO LO LO LO LO LO LO 
CD LO M LO LO LO LO LO LO LO LO LO LO LO LO LO LO 
CS H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  
RS LO M M LO LO LO LO LO LO LO LO LO LO LO LO LO 
R I  LC M LO LO LO LO LO LO LO LO LO LO LO LO LO LO 

OOlOTd 
Rd 77 69 74 68 20 43 54 53 20 61 6E 64 20 44 53 52 wi th  CTS and DSR 
DS H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  
DT LO LO M LO LO LO LO LO LO LO LO LO LO LO LO LO 
CD LC LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO 
CS H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  
RS M LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO 
R I  LO LO LC LO LO LO LO LO LO LO LO LO LO LO LO LO 

0020Td 61 6E 64 20 74 68 69 73 20 69 73 20 and t h i s  is  
Rd 20 68 69 20 h i  
DS H I  H I  H I  H I  LO LO LO LO LO LO LO LO LO LO LO LO X 
DT LC LO M LO H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  X 
CD LC LO LC LO LO LO LO LO LO LO LO LO LO LO LO LO 
CS H I  H I  H I  H I  LO LO LO LO LO LO LO LO LO LO LO LO X 
RS M LO LO LO H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  X 
RI M M LO LO LO LO LO LO LO LO LO LO LO LO LO LO 

0030Td 54 44 20 64 61 74 61 20 77 69 74 68 20 44 54 52 TD d a t a  w l th  DTR 
Rd 
DS LC M LO LO LO LO LO LO LO LO LO LO LO LO LO LO 
DT H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  
CD LC M LO LO LO LO LO LO LO LO LO LO LO LO LO LO 
C S  LO Lo LO LO LO LO LO LO LO LO LO LO LO LO LO LO 
RS H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  H I  
R I  LC M LO M LO LO LO LO LO LO LO LO LO LO LO LO 

and RTS h i !  

S u p p r e s s  C a p t u r e :  

Load S t r i n g :  

I f  you f i n d  t h e  E r r o r  M e s s a g e s  a n n o y i n g ,  
s a y  f o r  e x a m p l e  when w a t c h i n g  a  l i n e  
w h i c h  c h a n g e s  s p e e d  i n  n o r m a l  o p e r a t i o n ,  
you may s u p p r e s s  t hem by s e l e c t i n g  None. 

O f f  HD TD 

Both  C h o o s e  w h e t h e r  you  w a n t  d a t a  t o  be  
c a p t u r e d  a s  f o l l o w s :  

Off C a p t u r e  d a t a  f r o m  b o t h  l i n e s  

R D  D o n ' t  c a p t u r e  R D  d a t a .  

TD D o n ' t  c a p t u r e  TD d a t a .  

B o t h  D i s a b l e s  c a p t u r e  on b0t.h l i n e s .  
U s e f u l  when c o l l e c t i t ~ g  modern c o n t r o l  
t r a n s i t i o n s  ( s e e  " S e c t i o n  2 View Mode") 
a n d  you  o n l y  w a n t  t o  c a p t u r e  h a r d w a r e  
h a n d s h a k e  c h a n g e s .  

Of f  TD b u f f e r  t o  S t a r t s t r i n g  
RD b u f f e r  t o  S t a r t S t r i n g  
TU B u f f e r  To S t o p S t r i n g  
R D  B u f f e r  To S t o p S t r i n g  

when TD b u f f e r  t o  S t a r t S t r i n g  o r  RD 
b u t f e r  t o  S t o p S t r i n g  i s  s h o w i n g ,  you c d n  
c a u s e  t h e  c u r r e n t  d a t a  i n  t h e  named 
b u f f e r  ( o r  i t s  f i r s t  8 0  b y t e s )  t o  be  
l o a d e d  a s  t h e  S t a r t s t r i n g  o r  S t o p s t r i n g  
r e s p e c t i v e l y .  U s i n g  t h i s  o p t i o n ,  you 
c o u l d  e n t e r  a  s t r i n g  v i a  c o n l p u t e r  o r  
t e r m i n a l  r a t h e r  t h a n  e n t e r i n g  i t  o n e  
b y t e  a t  a  t i m e  ( u s i n g  E d i t / V i e w  S t r i n g  
on  t h e  2 3 2  M o n i t o r ) .  

He re  is how i t  w o r k s :  

1. C a p t u r e  t h e  d e s i r e d  S t a r t S t r i n g  o r  
S t o p S t r i n g  i n  t h e  a p p r o p r i a t e  b u f f e r .  

2 .  C h o o s e  TD b u f f e r  t o  S t a r t S t r i n g  o r  
HD b u f t e r  t o  S t o p S t r i n g .  

3. L e a v e  t h i s  o p t i o n  ( P r e s s i n g  o r  a n y  
b u t t o n )  a n d  t h e  S t a r t s t r i n g  o r  
S t o p S t r i n g  w i l l  now b e  t h e  c o n t r n t s  
frorn t h e  r e s p e c t i v e  b u f f e r .  



Hex R e p o r t :  

O u t p u t :  

4 .  You may now c h e c k  o r  e d i t  t h i s  s t r i n g  
t h r o u g h  t h e  E d i t / V i e w  S t r i n g  o p t i o n  
i n  t h e  S t a r t  T r i g g e r  o r  S t o p  T r i g g e r  
o p t i o n s .  S e e  t h e  E d i t / V i e w  
S t a r t S t r i n g  v a l u e  d e s c r i p t i o n  u n d e r  
S t a r t  T r i g g e r  e l s e w h e r e  i n  t h i s  
c h a p t e r .  

O f f  
HEX Dump (w/kodem C t l )  
HEX Dump (w/o Modem C t l )  

The v a l u e s  HEX Dump (w/Modem C o n t r o l  
S i g n a l s )  o r  HEX Dump (w/o Modem C o n t r o l  
s i g n a l s )  w i l l  o u t p u t  a  f o r n i a t t e d  r e p o r t  
t o  a  p r i n t e r .  " W i t h "  o r  " w i t h o u t "  modeto 
c o n t r o l s  m e a n s  you h a v e  t h e  o p t i o n  o f  
p r i n t i n g  a  HEX dump t h a t  s h o w s  t h e  s t a t e  
o f  t h e    nod em c o n t r o l  s i g n a l s  o r  n o t .  
T h i s  HEX p r i n t o u t  i n c l u d e s  e a c h  
c h a r a c t e r  r e c e i v e d  ( i n  HEX, ASCI I ,  
EBCDIC o r  BAUDOT d e p e n d i n g  on  t h e  v a l u e  
o f  t h e  Code o p t i o n )  a n d  i t s  l o c a t i o n  
r e l a t i v e  t o  t h e  b e g i n n i n g  o f  t h e  b u f f e r .  
Fo r  a n  e x a m p l e  o f  t h i s  r e p o r t  s e e  
A p p e n d i x  C. 

O f f  P a s s e s  
RD B u f f e r  TD B u f f e r  A S C I I  s e t  
5 1 1 B e r t  P a t t e r n  A l l  B i t s  S p a c e s  
Mark Fox Fox2  
S t a r t s t r i n g  S t o p s t r i n g  

When t h e  P a s s e s  v a l u e  i s  s h o w i n g  a n d  you 
p r e s s  ENTER, t h e  s c r e e n  w i l l  l o o k  l i k e  
t h i s :  

BACK/FWD s c r o l l  v a l u e .  SET moves  c u r s o r  
O u t p u t :  P a s s e s  (ENTER t o  c h a n g e )  0g 

Use t h i s  s c r e e n  a n d  t h e  FWD, BACK a n d  
SET ( T e x t )  b u t t o n s  t o  s e t  t h e  number  o f  
t i r n e s ,  i n  HEX, you wou ld  l i k e  t h e  o u t p u t  
p a t t e r n  t o  be  r e p e a t e d .  S e t t i n g  t h i s  
v a l u e  t o  0 0  w i l l  o u t p u t  t h e  p a t t e r n  a n  
i n f i n i t e  number  o f  t i r n e s .  Once y o u  h a v e  
s e t  a  p a s s e s  v a l u e ,  p r e s s  ENTER t o  
r e t u r n  t o  t h e  menu o p t i o n s .  The 
f o l l o w i n g  v a l u e s  a r e  a l l  o f  t h e  p a t t e r n s  
you c a n  o u t p u t  o n  t h e  232 M o n i t o r .  

APPENDIX B 

TABLE OF CODES 

Screen A B C D E F G H I J  
A S C I I  4 1  4 2  4 3  4 4  4 5  4 6  4 7  4 8  4 9  4A 
EBCDIC C1 C2 C 3  C4 C 5  C 6  C7 C8 C 9  D l  
IPARS 3 1  3 2  3 3  3 4  3 5  3 6  3 7  3 8  3 9  2 1  
BAUDOT' 0 3  1 9  OE 0 9  0 1  OD 1A 1 4  0 6  0 8  

S c r r r n  U O P Q R I T U V W  
A S C I I  4E 4 F  5 0  5 1  5 2  5 3  5 4  5 5  5 6  5 7  
EBCDIC D5 D6 D7 D8 D9 E2 E 3  E4 E 5  E 6  
IPARS 2 5  2 6  2 7  2 8  2 9  1 2  1 3  1 4  1 5  1 6  
BAUDOT' OC 1 8  OE OF OA 0 5  1 0  1 4  1 E  1 3  

S c r r r n  a b c d m f g h i j  
A S C I I  6 1  6 2  6 3  6 4  6 5  6 6  6 7  6 8  6 9  6A 
EBCDIC 81 8 2  8 3  8 4  8 5  8 6  8 7  8 8  8 9  9 1  
IPARS - - - - - - - - - - - - - - - - - - - - 
BAUWT - - - - - - - - - - - - - - - - - - - - 

S c r e r n  n o p q r m t u r r  
A S C I I  6 E  6 F  7 0  7 1  1 2  7 3  7 4  7 5  7 5  7 7  
EBCDIC 9 5  9 6  9 7  9 8  9 9  A2 A 3  A4 A5 A6 
IPARS - - - - - - - - - - - - - - - - - - - - 
BAUDOT - - - - - - - - - - - - - - - - - - - - 
I c r r r n  0 1 2 3 4 5 6 7 8 9  
A S C I I  3 0  3 1  3 2  3 3  3 4  3 5  3 6  3 7  3 8  3 9  
EBCDIC FO F 1  F 2  F 3  F 4  F 5  F 6  F 7  F 8  F 9  
IPARS OA 0 1  0 2  0 3  0 4  0 5  0 6  0 7  0 8  l B  
!MUDOT** 1 6  1 7  1 3  0 1  OA 1 0  1 5  0 7  0 6  1 8  

Icrmrn . , : ; ? < > ( ) [  
A S C I I  2E 2C 3A 3 8  3 F  3C 3 E  2 8  2 9  5 B  
EBCDIC 4 8  6 8  7A 5 E  6 F  4C 6 E  4D 5D AD 
IPARS - - - - - - - - - - - - - - - - - - - - 
BA!JEOT** 1 C  OC OE 1 E  1 9  -- -- OF 1 2 3  -- 
ICI'-OII - c ~ * + / e -  I 
A S C I I  3D 2 4  2 1  2A 2 8  2 F  4 0  5 F  6 0  7C 
EBCDIC 7E 5 0  5A 5C 4E 6 1  7 C  6 0  -- 4 F 
IPARS OE -- -- -- 2C 11 2 0  1A -- -- 
BAUDOT*' OF 1A -- -- 0 9  -- -- 0 3  -- -- 
I c r r r n  Spacr -b 4 - A I 

A S C I I  2 0  7 E  7 F  -- 5E 2 7  
EBCDIC 4 0 -- -- 6~ -- -- 
IPARS 1 C  - - - - - - - - - - 
BAUDOT" 0 4  - - - - - - - - - - 0 5  

BAUDOT * After an SI (IF) character 
BAUDoT **  After an SO (1B) character. 
HEX FF will alwap appear as a 0 (thetcr). 

K L M  
4B 4C 4D 
D2 D3 D4 
2 2  2 3  24 
OF 1 2  1C 

X Y Z  
5 8  5 9  5A 
E7 E8 E9 
1 7  1 8  1 9  
1 0  1 5  1 C  

k l r  
6 8  6C 6D 
9 2  9 3  9 4  
-- -- -- 
-- -- -- 

= Y =  
7 8  7 9  7A 
A7 A8 A9 
-- -- -- 
-- -- -- 

( 2 8  
2 3  2 5  24 
7 8  7D 5 8  
3C 3 0  
1 4  0 3  OD 

1 0  
5D 7 8  7D 
BD 8A 9B -- -- -- 
-- -- -- 

2 2  
7 F  
-- 
11 



E r r o r  M e s s a g e s :  F a t a l ,  Warn ,  None 

S u p p r e s s  C a p t u r e :  O f f ,  TD, RD, B o t h  

Load S t r i n g :  OEE, TD B u f f e r  t o  S t a r t s t r i n g ,  RD B u f E e r  t o  
S t a r t S t r i n g ,  TD B u f f e r  t o  S t o p S t r i n g ,  
RD B u f f e r  t o  S t o p S t r i n g  

Hex R e p o r t :  O f f ,  Hex Dump(w/Modem CTL) , Hex Dump (w/o 
Modem CTL) 

o u t p u t :  

Loop T e s t :  

F low C o n t r o l  
o n  T r a n s m i t :  

G r a p h i c  S e t :  

O f f ,  P a s s e s ,  RD b u f f e r  ,TD b u f f e r ,  ASCII  S e t ,  
5 1 1 B e r t  P a t t e r n ,  A l l  B i t s ,  S p a c e s  (HEX n Q ) ,  
Mark,  (HEX F F ) ,  FOX, FOX2, S t a r t S t r i n g ,  
S t o p S t r i n q  

O f f ,  P a s s e s ,  RD b u f f e r ,  TD b u E E e r ,  ASCII  S e t ,  
5 1 1 B e r t  P a t t e r n ,  A l l  B i t s ,  S p a c e s  (HEX O n ) ,  
Mark (HEX FF)  , FOX, FOX2, S t a r t Y t r i n g ,  
S t o p S t r i n q ,  T i m e o u t  

O f f ,  XON/XOFF, DTR, DSR 

SX, EX, LF, FF, CR, D l ,  D3, ESC 
SX, GX, ET, DL, N K ,  EB, RS, SY 

E x c l u d e  ( U s e s  
s t a r t  a n d  e n d  
t e x t  d e l i m i t e r s ) :  O f f ,  C o n t r o l  D a t a ,  T e x t  D a t a  

S t a r t T e x t C h a r :  S p e c i f y H E X C h a r a c t e r  

End T e x t  C h a r :  S p e c i E y  HEX C h a r a c t e r  

Answer  Back :  OEf,  S t o p s t r i n g  o n  S t a r t s t r i n g  

The RD B u f f e r  a n d  TD b u f f e r  v a l u e s  w i l l  
o u t p u t  t h e  d a t a  c a p t u r e d  i n  t h o s e  
r e s p e c t i v e  b u f f e r s .  

ASCII s e t  w i l l  o u t p u t  a l l  p r i n t a b l e  
ASCII  c h a r a c t e r s .  T h i s  t u r n s  y o u r  232 
M o n i t o r  i n t o  a  p o c k e t  t e r m i n a l  t e s t e r .  

5 1 1 B e r t  P a t t e r n  w i l l  g e n e r a t e  a  p s e u d o -  
random b i t  p a t t e r n ,  c o u n t ,  a n d  r e p o r t  
e r r o r s .  

A l l  B i t s  w i l l  o u t p u t  a l l  b i t s ,  t h a t  is 
0-HEX FF. 

S p a c e s  w i l l  g e n e r a t e  s p a c e s ,  t h a t  is HEX 
00 .  

Mark w i l l  g e n e r a t e  HEX FF. 

FOX w i l l  g e n e r a t e  THE QUICK BROWN FOX 
JUMPED OVER THE LAZY DOGS BACK 

FOX2 w i l l  g e n e r a t e  THE QUICK BROWN FOX 
JUMPED OVER THE LAZY DOGS BACK. 
0 1 2 3 4 5 6 7 8 9  

S t a r t S t r i n g  a n d  S t o p S t r i n g  w i l l  g e n e r a t e  
t h e  S t a r t S t r i n g  o r  S t o p S t r i n g ,  
r e s p e c t i v e l y .  

O u t p u t  d a t a  a s  f o l l o w s :  

1. S e t  t h e  number  o f  p a s s e s  ( s e e  a b o v e ) .  

2. S c r o l l  t h r o u g h  t h e  o u t p u t  v a l u e s  a n d  
s t o p  on  w h a t  i t  is you  w a n t  t o  
o u t p u t .  

3. P r e s s  ENTER (WHERE) a n d  s e e  t h e  
f o l l o w i n a  s c r e e n :  

S l i d e  OUTPUT s w i t c h  t o  ON. 
H i t  SCROLL t o  s t a r t / s t o p .  MENU t o  e n d .  

4 .  S l i d e  t h e  o u t p u t  s w i t c h  a t  t h e  
r i g h t - f r o n t  o f  t h e  232 M o n i t o r  t o  
ON. 

5 .  P r e s s  SCROLL t o  s t a r t  t r a n s m i s s i o n .  

6 .  P r e s s  SCROLL t o  p a u s e .  

7 .  P r e s s  MENU t o  s t o p  t h e  o u t p u t  



A P P E N D I X  A 

Loop T e s t :  

Ln s y n c  111ode when o u t p u t t i n g  
t h e  232 M o n i t o r  transmits t h e  
c l o c k  on  p i n  24.  

O f f  p a s s e s  
RD B u f f e r  TU B u f f e r  ASCII  s e t  
5 l l B e r t  P a t t e r n  A l l  R i t s  S p a c e s  
Mark Fox Fox2 
S t a r t s t r i n g  S t o p S t r  i n g  T i m e o u t  

The Loop T e s t  is a  u n i q u e  o u t p u t  o p t i o n  
t h a t  a l l o w s  y o u  t o  a c c u r a t e l y  m e a s u r e  
t h e  p e r f o r m a n c e  o f  mu1 t i p l e x e r s  a n d  
c o m m u n i c a t i o n s  c i r c u i t s .  When you  r u n  
t h i s  o p t i o n ,  i t  s e n d s  t h e  r e q u e s t e d  
v a l u e ,  s t a r t s  a t i m e r ,  t h e n  r e c e i v e s  t h e  
m e s s a g e  b a c k  a n d  c o m p a r e s  i t  t o  t h e  
o r i g i n a l  m e s s a g e .  I t  t h e n  r e p o r t s  a 1 1  
o f  t h e  f o l l o w i n g :  

n u ~ n b e r  o f  c h a r a c t e r s  s e n t  

number  o f  c h a r a c t e r s  r e c e i v e d  r o u n d  
t r i p  t i m e  i n  m i l l i s e c o n d s  ( . 0 0 0 0 )  

b i t  e r r o r s  

b l o c k  e r r o r s .  

When t h e  P a s s e s  v a l u e  i s  s h o w i n g  a n d  you  
p r e s s  ENTER, t h e  s c r e e n  w i l l  l o o k  l i k e  
t h i s :  

BACK/EWD s c r o l l  v a l u e .  SET moves  c u r s o r  
Loop T e s t :  P a s s e s  (ENTER t o  c h a n g e )  00  

Use t h i s  s c r e e n  a n d  t h e  FWD, BACK a n d  
SET ( T e x t )  b u t t o n s  t o  s e t  t h e  number  o f  
t i m e s ,  i n  HEX, you  w o u l d  l i k e  t h e  o u t p u t  
p a t t e r n  t o  b e  r e p e a t e d .  S e t t i n g  t h i s  
v a l u e  t o  00  w i l l  o u t p u t  t h e  p a t t e r n  a n  
i n f i n i t e  number  o f  t i m e s .  Once you h a v e  
s e t  a  p a s s e s  v a l u e ,  p r e s s  E N T E R  (WHERE) 
t o  r e t u r n  t o  t h e  menu o p t i o n s .  

F o l l o w i n g  a r e  d e s c r i p t i o n s  o f  a l l  o f  t h e  
v a l u e s ,  t h e  p a t t e r n s  you c a n  o u t p u t  a s  
l o o p b a c k  t e s t s ,  on  t h e  232 M o n i t o r .  

The RD B u f f e r  a n d  TD b u f f e r  v a l u e s  w i l l  
o u t p u t  t h e  d a t a  C a t ~ t u r e d  i n  t h o s e  
r e s p e c t i v e  b u f f e r s .  

ALL O P T I O N S  AND ALL VALUES 

F a c t o r y - s e t  d e f a u l t s  i n  h o l d  t y p e  

Baud r a t e s :  6 4 0 0 0 ,  5 5 g 9 0 ,  49flQP3, 3 8 4 0 4 ,  197f lM,  144(3M, 
9 6 9 a ,  4 8 0 0 ,  2 4 0 g ,  200l7, 1 8 0 0 ,  1 2 4 3 ,  1 2 0 q ,  
6 0 0 ,  30P3, l5P3, 75  

S t o p  B i t s :  1, 1 . 5 ,  2  

D a t a  R i t s :  8, 7 ,  6 ,  5 

P a r i t y :  Odd, E v e n ,  None 

D a t a  E n c o d i n g :  NRZ, NRZI, FMfl ( B i p h a s e  s p a c e ) ,  
EM1 ( B i p h a s e  m a r k )  

Mode : A s y n c ,  Mono S y n c ,  ASC ( b i s y n c ) ,  SDLC, 
I s o c h r o n o l ~ s  

F o l l o w i n g  s i x  o p t i o n s  o n l y  a p p e a r  when c e r t a i n  Modes a r e  s e t  

S y n c  C h a r  1: S p e c i f y  HEX V a l l ~ o  

S y n c  C h a r  2 :  S p e c i E y  HEX V a l u e  

SDLC n o d e :  A l l ,  S p e c i f y  HEX V a l l ~ e  

I q n o r e  M u l t i p l e  
S y n c  C h a r :  y e s ,  N O  

R'rS a n d  CD 
C o n t r o l  S y n c :  'r'es, NO 

n r o p  S y n c  C h a r :  

I g n o r e  C h a r :  

S t a r t  T r i g g e r :  

S t o p  T r i g g e r :  

T i m e r :  

Code : 

D i s p l a y  Mode: 

B u f f e r  A c t i o n :  

S t a t u s  Mes!;.>ges: 

None ,  S p e c i f y  H E X  v a l u e  

None,  S p e c i f y  HEX v a l l l e  

O f € ,  TD, RD, E d i t / ' J i e w  S t a r t s t r i n g  

O f f ,  TD, RD, F d i t / V i e w  S t o p S t r i n g  

OEf ,  S t a r t / S t o p  TD, S t a r t / S t o p  R Q ,  
S t a r t  TD/S top  RD, S t a r t  RD/Stop TD 

ASCII ,  EBCDIC, IPARS, BAUOOT 

I3 x  p a  n  d e  d ,  C o m p r e s s e d  

D i s c a r d  o l d e s t  d a t a ,  S t o p  when F u l l  

N o r ~ n a l  , Long ,  N o n r ,  S h o r t  



Symptom R e s o l u t i o n  

No d a t a  i s  b e i n g  Check  t o  s e e  t h a t  t h e  o u t p u t  s w i t c h  on  
c a p t o r e d .  t h e  F r o n t  oE t h e  232 M o n i t o r  is s w i t c h e d  

o f f .  

I n c o r r e c t  C a p t u r e  Two p o s s i l ~ l e  c a u s e s :  

1) The AC a d a p t e r  h a s  b e e n  p u l l e d  f r o m  
t h e  s o c k e t  b e f o r e  t ~ ~ r n i n g  t h e  232 
M o n i t o r  o f f .  To a v o i d  t h i s  
c o n d i t i o n ,  a l w a y s  t u r n  2 3 2  F l o n i t o r  
o f f  b e f o r e  r e m o v i n g  AC a d a p t e r  Erorn 
t h e  w a l l  s o c k e t .  

7) Your l i t h i u m  b a t t e r y  i s  low.  D l e a s e  
r e a d  " A p p e n d i x  D R a t t e r i e s . "  

ASCII  se t  w i l l  o u t p u t  a l l  p r i n t a b l e  
ASCI I  c h a r a c t e r s .  

5 1 1 B e r t  P a t t e r n  w i l l  g e n e r a t e  a  random 
t e s t  p a t t e r n ,  c o u n t ,  a n d  r e p o r t  e r r o r s .  

A l l  B i t s  w i l l  o u t p u t  a l l  b i t s ,  t h a t  is  
0-HEX FF. 

S p a c e s  w i l l  g e n e r a t e  s p a c e s ,  t h a t  is HEX 
00 .  

Mark w i l l  g e n e r a t e  HEX FF. 

FOX w i l l  g e n e r a t e  "THE QUICK BROWN FOX 
JUMPED OVER THE LAZY DOGS BACK 

FOX2 w i l l  g e n e r a t e  "THE QUICK BROWN FOX 
JUMPED OVER THE LAZY DOGS BACK. 
0 1 2 3 4 5 6 7 8 9  

S t a r t s t r i n g  a n d  S t o p s t r i n g  w i l l  g e n e r a t e  
t h e  S t a r t s t r i n g  o r  S t o p s t r i n g ,  
r e s p e c t i v e l y .  

T i m e o u t  is n o t  a  s t r i n g  t o  b e  s e n t ,  b u t  
is a  v a l u e  u s e d  t o  s e t  t h e  a m o u n t  o f  
t i m e  ( i n  .250 s e c o n d  i n t e r v a l s )  t h e  232 
M o n i t o r  w i l l  w a i t  u n t i l  i t  t i m e s  o u t .  
T h a t  is, t h e  a m o u n t  o f  t i m e  a f t e r  a  
s t r i n g  is s e n t  i t  w i l l  w a i t  t o  h a v e  t h a t  
s t r i n g  come b a c k ,  b e f o r e  i t  " g i v e s  u p "  
a n d  r e p o r t s  a  t i m e o u t  e r r o r .  The 
t i m e o u t  e r r o r  a p p e a r s  a s  a  l o w e r c a s e  " t "  
o n  t h e  r e p o r t  s c r e e n .  

B e c a u s e  o f  i t s  p o w e r ,  t h e r e  a r e  two 
e x a m p l e s  ( E x a m p l e s  5-3  a n d  5-4 i n  
C h a p t e r  5 )  d e v o t e d  t o  d e m o n s t r a t i n g  t h i s  
o p t i o n .  T u r n  t o  t h e s e  e x a m p l e s  f o r  a  
m o r e  t h o r o u g h  e x p l a n a t i o n  o f  t h i s  
o p t i o n .  Below is a  b r i e f  s y n o p s i s  o f  
how t o  u s e  t h e  l o o p  t e s t .  

1. S e t  t h e  number  o f  p a s s e s  ( s e e  
a b o v e ) .  

2. S c r o l l  t h r o u g h  t h e  o u t p u t  v a l u e s  a n d  
s t o p  o n  w h a t  i t  is you  w a n t  t o  
o u t p u t .  



3. P r e s s  ENTER (WHERE) a n d  s e e  o n e  o f  
t h e  f o l l o w i n g  two s c r e e n s .  I f  you  
a r e  i n  s y n c h r o n o u s  mode, you w i l l  
s e e  t h e  f i r s t  s c r e e n  a s k i n g  you  f o r  
c l o c k  i n f o r m a t i o n ,  a s y n c  g e t s  o n l y  
t h e  s e c o n d  s c r e e n :  

H i t  FWD f o r  e x t e r n a l  c l o c k  o r  BACK t o  
u s e  i n t e r n a l  c l o c k  ( o u t p u t  on  p i n  2 4 )  I 
H i t  FWD t o  o b s e r v e  f l o w  c o n t r o l .  
BACK t o  i g n o r e  Elow c o n t r o l .  I 

4 .  I f  you  a r e  t e s t i n g  a n  " i n t e l l i g e n t "  
c o m n i u n i c a t i o n s  d e v i c e ,  1 i k e  a  
m u l t i p l e x e r ,  you  m u s t  o b s e r v e  f l o ~  
c o n t r o l .  I f  i t  is j u s t  a  s t a n d a r d  
modem, t h e r e  i s n ' t  a n y  f l o w  c o n t r o l .  

5. A f t e r  you  p r e s s  FWD o r  BACK, y o u ' l l  
g e t  f u r t h e r  i n s t r u c t i o n s  ( B l o c k s i z e  
= is  t h e  number  o f  c h a r a c t e r s  i n  t h e  
p a t t e r n  y o u  h a v e  s e l e c t e d  t o  o u t p u t ;  
o n e  p a t t e r n  = o n e  b l o c k ) :  

H i t  S E T  t o  r e s e t  t i m e r .  B l o c k s i z e = 0 0 x x  
M E N U  t o  e n d ,  ANY k e y  t o  s t a r t  I -- 

6 .  p r e s s  a n y  key  t o  s t a r t  t h e  t e s t .  
The c h a r a c t e r s  t h a t  a p p e a r  on  y o u r  
s c r e e n  a r e  d e s c r i b e d  i n  t h e  
f o l l o w i n g  i l l u s t r a t i o n :  

, 
E y t e r s  , 

Average tlme for a Blts looped back 
block to loopback 

- 

with d~tferent value 
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\ Characters ' Characters received ' Blocks l m p d  back 
received. back without errors. with a differentvalue. 

SECTION 6 

TROUBLESROOTING 

Symptom R e s o l u t i o n  

D a t a  is s c r o l l i n g  b y  P r e s s  t h e  SCROLL b u t t o n  t o  p u t  you i n t o  
a n d  y o u  w a n t  i t  t o  PAGE mode. 
s t o p .  

232  M o n i t o r  d o e s n ' t  I n s t a l l  a  new 9 - v o l t  b a t t e r y  o r  t r y  t h e  
show d a t a  o r  c u r s o r .  w a l l  t r a n s f o r m e r .  

232  M o n i t o r  s h o w s  a  P r e s s  WHERE t o  s e e  i f  t h e  s i z e  v a l u e  i s  
c u r s o r  b u t  d o e s n ' t  c h a n g i n g .  I f  i t  is ,  t h e n  you a r e  
a p p e a r  t o  c a p t u r e  p r o b a b l y  i n  PAGE mode.  Change  t o  S c r o l l  
d a t a .  Mode. P r e s s  SCROLL. 

WHERE s h o w s  s i z e  is Check  t o  s e e  t h a t  t r i g g e r  is n o t  s e t  t o  
n o t  c h a n g i n g .  No th -  ON a n d  t h a t  t h e  SUPPRESS CAPTURE is n o t  
i n g  is  h a p p e n i n g  o n  s e t  t o  RD o r  TD. N o t e  t h a t  t h e  232 
s c r e e n .  M o n i t o r  w i l l  t e l l  you  on  power  up  i f  

e i t h e r  o f  t h e s e  o p t i o n s  is e n a b l e d .  

232  M o n i t o r  s h o w s  o n l y  C l e a r  t h e  s c r e e n  by p u s h i n g  SCROLL 
9 ' s  a n d  s q u a r e s .  s i m u l t a n e o u s l y  w i t h  TEXT f o r  o n e  s e c o n d  

o r  m o r e .  I f  t h e  symptom p e r s i s t s ,  
c o n t a c t  t h e  s u p p l i e r  f r o m  whorn you  
p u r c h a s e d  t h e  u n i t .  

232  M o n i t o r  w o n ' t  Nhen you s l o w  s c r o l l i n g  b y  p u s h i n g  
s c r o l l  o n e  c h a r a c t e r  Eorward  o r  b a c k  ( w h i c h e v e r  i s  t h e  
a t  a  t i m e .  o p p o s i t e  o f  t h e  c u r r e n t  s c r o l l i n g  

d i r e c t i o n )  t h e  c u r s o r  w i l l  e v e n t u a l l y  
s t o p  on  a  s p e c i f i c  c h a r a c t e r .  I £  you 
t h e n  p u s h  FWD o r  BACK, t h e  c u r s o r  w i l l  
move o n e  c h a r a c t e r  a t  a t i m e  p r o v i d e d  
s e c o n d .  

I n  s y n c h r o n o u s  mode Check  s y n c  c h a r a c t e r s  o n e ,  two a n d  mode 
y o u  c a n ' t  g e t  y o u r  s e t t i n g .  I f  c o r r e c t ,  t h e n  t r y  e n a b l i n g  
d a t a  t o  l o o k  r i g h t .  FF o r  0 0  a s  t h e  d r o p  s y n c  c h a r a c t e r s .  

RTS a n d  DCD c o n t r o l  s y n c  may h e l p  i n  
h a l f  d u p l e x  o p e r a t i o n s .  

I n  s y n c h r o n o u s  mode P r e s s  FS ( F o r c e  S y n c )  a n d  t h e  232 
you  c a n ' t  g e t  a n y  M o n i t o r  w i l l  c a p t u r e  a l l  d a t a .  Then s t o p  
d a t a .  y o u r  c o l l e c t i o n  w i t h  t h e  STOP b u t t o n s  

a n d  u s e  t h e  S R I F T  b u t t o n s  t o  s h i E t  a l l  
d a t a  o n e  b i t  u n t i l  you c a n  d e t e r m i n e  t h e  
p r o p e r  s y n c  c h a r a c t e r  and  mode.  

F i g u r e  1-3. Loop  Test R e s u l t s  

2  (1 



ADDITIONAL HINTS 

A n o t h e r  common p r o b l e m  you  m i g h t  d i s c o v e r  is  i m p r o p e r  
h a n d s h a k i n g .  H a n d s h a k i n g ,  o r  b a c k  p r e s s u r e  o c c u r s ,  when t h e  
p r i n t e r ,  f o r  some r e a s o n  s u c h  a s  b e i n g  o f f  l i n e  o r  o u t  o f  p a p e r ,  
c a n n o t  a c c e p t  a n y  more  c h a r a c t e r s .  When t h i s  h a p p e n s  i t  is t h e  
p r i n t e r ' s  r e s p o n s i b i l i t y  t o  do  o n e  o f  two t h i n g s .  I t  c a n  d r o p  a  
modem c o n t r o l  i n t e r f a c e  s i g n a l  o r  s e n d  a s t o p  t r a n s m i s s i o n  s i g n a l  
t o  t h e  c o m p u t e r .  I n  t h e  l a t t e r  c a s e  u s u a l l y  t h e  p r i n t e r  wou ld  
s e n d  a  X-off (13HEX).  W i t h i n  1 t o  9 c h a r a c t e r s  t h e  c o m p u t e r  
s h o u l d  s t o p .  

I f  t h e  2 3 2  M o n i t o r  s h o w s  t h e  X-off g o i n g  f r o m  t h e  p r i n t e r  t o  t h e  
c o m p u t e r ,  h u t  t h e  c o m p u t e r  d o e s n ' t  s t o p  t r a n s m i t t i n g ,  t h e n  you  
m i g h t  h a v e  a  b a d  c a b l e ,  o r  t h e  c o r n p u t e r  may n o t  b e  s e t  u p  t o  l o o k  
f o r  X-off/X-on b a c k  p r e s s u r e .  When t h e  p r i n t e r  a g a i n  w a n t s  d a t a  
i t  w i l l  s e n d  a X-on( l1HEX) .  I f  t h e  c o m p u t e r  w a s n ' t  r e s p o n d i n g  
p r o p e r l y ,  t h e n  you  w o u l d  s e e  t h e  X-off f r o m  t h e  p r i n t e r  t o  t h e  
c o m p u t e r  w i t h  o u t  a X-on f r o m  t h e  p r i n t e r  l a t e r .  The  symptom 
w o u l d  b e  g a r b l e d  c h a r a c t e r s  o n  t h e  p r i n t e r ,  o r  t h e  p r i n t e r  s i m p l y  
g o i n g  o f f  l i n e .  

The s e c o n d  Form o f  h a c k  p r e s s u r e  ( f l o w  c o n t r o l )  is t o  d r o p  a  
i n t e r f a c e  s i g n a l ,  u s u a l l y  DTR ( D a t a  T e r m i n a l  R e a d y ) .  The  2 3 2  
M o n i t o r  c o l l e c t s  t h e  s t a t e  oE a l l  6 modem c o n t r o l  ( i n t e r f a c e )  
s i g n a l s  w i t h  e a c h  b y t e  c a p t u r e d .  

To f i n d  t h e  h i s t o r i c a l  s t a t e  o f  a n y  modem c o n t r o l  s i g n a l ,  p l a c e  
t h e  c u r s o r  o n  t h e  c h a r a c t e r  w h i c h  y o u  w a n t  t o  know t h e  s i g n a l s  
f o r .  P r e s s  WHERE a n d  t h e n  MENU. T h i s  p u t s  t h e  w h e r e  mode s c r e e n  
i n t o  h i s t o r i c a l  mode. T h e  s t a t e  o f  t h e  modem c o n t r o l  s i g n a l s  o n  
t h e  r i g h t  h a n d  s i d e  o f  t h e  d i s p l a y  is  now w h a t  t h e y  w e r e v w h e n  t h e  
c h a r a c t e r  number  u n d e r  t h e  " C u r s . "  h e a d i n g  w a s  r e c e i v e d .  

P u s h  FWD o r  BACK t o  c h a n g e  t h e  c u r s o r  l o c a t i o n  a n d  i f  t h e  modem 
c o n t r o l  s i g n a l s  c h a n g e d  t h a t  c h a n g e  w i l l  b e  r e f l e c t e d  i n  t h e  
s t a t e  d i s p l a y .  

By h o l d i n g  FWD o r  BACK down you c a n  s c r o l l  t h o u g h  t h e  v a r i o u s  
l o c a t i o n s  u n t i l  you  s e e  a  modem c o n t r o l  s i g n a l  c h a n g e .  

We s u g g e s t  t h a t  i f  you  s u s p e c t  t h a t  t h e  p r i n t e r  is c h a n g i n g  modem 
c o n t r o l  s i g n a l s ,  t h e n  you  f i n d  t h e  l o c a t i o n  i n  t h e  c a p t ~ ~ r e  b u f f e r  
e i t h e r  v i s u a l l y  by  s c r o l l i n g ,  o r  b y  u s i n g  t h e  SEARCH c a p a b i l i t i e s  
a n d  t h e n  e n t e r  t h e  w h e r e  s c r e e n  ( h i s t o r i c a l  mode)  a n d  u s e  a n d  
u n t i l  you  s e e  i f  t h e r e  was  a n y  c h a n g e  i n  t h e  modem c o n t r o l  
s i g n a l s .  

T h i s  s c r e e n  i l l u s t r a t e s  t h e  r e s u l t s  
o f  a  l o o p  t e s t .  I t  is t h e  " s c o r e  
s h e e t , "  o f  t h e  l o o p  t e s t .  

7 .  When t h e  t e s t  i s  f i n i s h e d  ( e i t h e r  
t h e  number  o f  p a s s e s  h a s  f i n i s h e d ,  
o r  you h a v e  p r e s s e d  MENU), p r e s s  a n y  
key t o  s e e  t h e  f o l l o w i n g  s c r e e n  
w h i c h  is r e p o r t i n g  i n  m i l l i s e c o n d s  
t h e  a v e r a g e  l e n g t h  o f  t i rne  f o r  a  
c h a r a c t e r  t o  c o m p l e t e  t h e  l o o p :  

-- 

A v e r a g e  t i m e  f o r  c h a r a c t e r  t o  r e t u r n  i n  
. 0080  is: 0 0 0 8 0 0  

Flow C o n t r o l  o n  
T r a n s m i t  : O f f  XON/XOFF DTR DSR 

Of f  m e a n s  you w a n t  n o  f l o w  c o n t r o l .  

XON/XOFF e n a b l e s  XON/XOFF f l o w  c o n t r o l .  

DTR m e a n s  a  h i g h  DTR s i g n a l  e n a b l e s  
t r a n s m i s s i o n ;  l o w  D T R  i n h i b i t s  
t r a n s m i s s i o n .  

G r a p h i c s  S e t :  

E x c l u d e  : 

DSR m e a n s  a  h i g h  DSR s i g n a l  e n a b l e s  
t r a n s ~ n i s s i o n ;  a  l o w  DSR i n h i b i t s  
t r a n s m i s s i o n .  

SX E X  LF F F  CR Dl D3 ESC 
SX EX ET DL N K  EB RS SY 

The 2 3 2  M o n i t o r  c a n  o n l y  h a v e  e i g h t  
u n i q u e  g r a p h i c s  c h a r a c t e r s .  T h i s  o p t i o n  
a l l o w s  you t o  s e l e c t  w h i c h  s e t  you  
p r e f e r .  The s e c o n d  s e t  is more  common t o  
s y n c h r o n o u s  EBCDIC a p p l i c a t i o n s .  

O f f  C o n t r o l  D a t a  T e x t  D a t a  

Of f  h a s  n o  e f f e c t  on  c a p t u r e .  

I f  you  c h o o s e  C o n t r o l  D a t a ,  t h e n  a l l  
c h a r a c t e r s  e x c e p t  t h a t  d a t a  b e t w e e n  t h e  
s t a r t  o f  t e x t  c h a r a c t e r  (STX) a n d  t h e  
e n d  o f  t e x t  c h a r a c t e r  (ETX) w i l l  h e  
e x c l u d e d  n o t  c a p t u r e d .  

I f  y o u  c h o o s e  T e x t  D a t a  t h e  d a t a  b e t w e e n  
t h e  s t a r t  o f  t e x t  c h a r a c t e r  (STX) a n d  
t h e  e n d  o f  t e x t  c h a r a c t e r  ( E T X ) ,  w i l l  be  
e x c l u d e d ,  n o t  c a p t u r e d .  



S t a r t  T x t  C h a r a c t e r :  (HEX v a l u e )  

To c h a n g e  HEX v a l u e  r e f e r  t o  " S e c t i o n  4  
E n t e r i n g  a n d  C h a n g i n g  HEX V a l u e s . "  

End T x t  C h a r a c t e r :  (HEX v a l u e )  

To c h a n g e  HEX v a l u e  r e f e r  t o  " S e c t i o n  4 
E n t e r i n g  a n d  C h a n g i n g  HEX V a l u e s . "  

A n s w e r b a c k :  

By s e l e c t i n g  d i f f e r e n t  s t a r t  o f  t e x t  
c h a r a c t e r s  a n d  e n d  o f  t e x t  
c h a r a c t e r s ,  you c a n  i n c l u d e  o r  
e x c l u d e  a l m o s t  a n y  s t r i n g  t o  c u s t o n ~  
t a i l o r  t h e  232 M o n i t o r  f o r  y o u r  
s p e c i f i c  a p p l i c a t i o n .  

O f f  S t o p S t r i n g  on  S t a r t S t r i n g  

When you  s e e  t h e  c h o i c e  " S t o p S t r i n g  on  
S t a r t S t r i n g "  p r e s s  ENTER ( ~ I ~ E R E ) .  Y O U  

w i l l  s e e  t h e  f o l l o w i n g  s c r e e n :  

S l i d e  OUTPUT s w i t c h  t o  ON 
t l i t  SCROLL t o  s t a r t .  1 

-- - -- 

P r e s s  SCROLL a n d  you  w i l l  s e e :  

MENU t o  e n d .  ENTER t o  x rn i t  S t a r t S t r i n g  
Number r e c e p t i o n s :  00000M SYNC:* 

*"SYNCn w i l l  o n l y  a p p e a r  i n  s y n c  mode 
a n d  w i l l  show " G a i n e d "  o r  " L o s t "  b a s e d  
on w h e t h e r  o r  n o t  s y n c h r o n i z a t i o n  h a s  
b e e n  a c h i e v e d  by t h e  c o m m u n i c a t i o n s  
h a r d w a r e .  

I f  you p u s h  ENTER (WHERE) i t  w i l l  f o r c e  
a  transmission o f  t h e  S t a r t s t r i n g .  Y O U  

{nay d o  t h i s  a t  a n y  t i rne  w h i l e  a n s w e r b a c k  
is  o p e r a t i n g .  P r e s s  MENU t o  e n d  t h e  
t e s t  a n d  r e t u r n  t o  Menu Mode. 

1 5 .  Now p r e s s  BACK u n t i l  t h e  232 M o n i t o r  s t a r t s  t o  S c r o l l  
c h a r a c t e r s  b a c k w a r d s .  

E a c h  t i m e  you h i t  t h e  b u t t o n  i t  w i l l  s c r o l l  f a s t e r  b a c k w a r d .  I f  
i t  g o e s  t o o  E a s t ,  h i t  t h e  b u t t o n  t o  s l o w  b a c k w a r d  s c r o l l i n g .  
R e p e a t e d  h i t t i n g  o f  t h e  b u t t o n  w i l l  c a u s e  t h e  c u r s o r  t o  s l o w  a n d  
s t o p  a n d  f i n a l l y  s c r o l l  i n  t h e  f o r w a r d  d i r e c t i o n .  

1 6 .  M a n i p u l a t e  t h e  c u r s o r  u n t i l  i t  s t o p s  o n  t h e  e r r o n e o u s  
"d"  

1 7 .  P r e s s  TEXT ( t h e  TEXT/HEX b u t t o n )  a n d  t h e  232  M o n i t o r  
w i l l  c h a n g e  t o  HEX r e p r e s e n t a t i o n  a n d  a u t o m a t i c a l l y  
p l a c e  t h e  c u r s o r  on  t h e  " d " .  

I n  o u r  t e s t  c a s e  t h e  "d"  a p p e a r s  a s  a "C4".  An ASCII "d"  i s  
n o r m a l l y  a  4 4  HEX. S i n c e  we a r e  s e e i n g  a  C4 ,  t h e n  t h e  h i g h  o r d e r  
( 8 t h )  b i t  i s  t u r n e d  o n .  E x a m i n a t i o n  w i l l  t e l l  u s  t h a t  a  4 4  HEX 
h a s  2  b i t s  h i g h ( l l s ) .  The f a c t  t h a t  t h e  h i g h  o r d e r  b i t  h a s  b e e n  
s e t  t o  a  1 t e l l s  u s  t h a t  t h e  s e n d i n g  c o m p u t e r  h a s  s e t  i t  t o  
a c h i e v e  ODD. p a r i t y .  Odd p a r i t y  m e a n s  t h e  t o t a l  c o u n t  oE a l l  h i g h  
b i t s  i n  a n y  b y t e  m u s t  b e  a n  o d d  number .  T h a t  i s  why some l e t t e r s ,  
t h o s e  w h i c h  a l r e a d y  h a v e  a  odd  number  o f  b i t s  h i ,  a r e  n o t  
a f f e c t e d .  

1 8 .  To c o r r e c t  t h i s  p r o b l e m  e i t h e r  s e t  t h e  c o m p u t e r  t o  NO 
p a r i t y  o r  SPACE p a r i t y .  A l t e r n a t i v e l y ,  s e t  t h e  p r i n t e r  
t o  ODD p a r i t y .  

1 9 .  I f  you c a p t u r e  a  l o t  o f  d a t a  a n d  o n l y  h a v e  o n e  o r  two 
e r r o r s ,  t h e n  a  t i m e  s a v e r  is t o  l e t  t h e  232 M o n i t o r  
s e a r c h  f o r  t h e  b a d  c h a r a c t e r  o r  s t r i n g .  To d o  t h i s  h i t  
SCROLL a n d  RACK s i m u l t a n e o u s l y  u n t i l  you s e e  t h e  m e s s a g e  
" B u f f e r  Home." 

211. You c a n  t h e n  d o  a n  RD o r  TD b u f f e r  s e a r c h  f o r  t h ?  " S t a r t  
T r i g g e r . "  The 232  M o n i t o r  w i l l  f i n d  t h e  c h a r a c t e r  o r  
s t r i n g  a n d  p l a c e  t h e  c u r s o r  o n  i t  Eor e v a l u a t i o n .  

To e n t e r  t h e  t r i g g e r  s t r i n ~  p l e a s e  r e E e r  t o  t h e  Menu Mode p o r t i o n  
o f  t h e  U s e r s  G u i d e .  

21.  To s t a r t  t h e  TD b u E f e r  s e a r c h  ( s e a r c h  t h r o u g h  o n l y  t h e  
TD h u f f e r ) ,  p o s i t i o n  t h e  c u r s o r  i n  f r o n t  o f  w h e r e  you  
w a n t  t o  s t a r t  t h e  s e a r c h .  Then  d e p r e s s  a n d  
s i m u l t a n e o u s l y .  The  232  M o n i t o r  w i l l  show "TD buEEer  
s e a r c h "  a n d  t h e n  p l a c e  t h e  c u r s o r  on  t h e  s t r i n g  when i t  
i s  , f o u n d .  Yo11 c a n  t h e n  !use t h e  (TEXT/IiEX) t o  e x a m i n e  tlii;. 
c h a r a c t e r  i n  HEX. 



I , 
FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s  
S t o p  B i t s :  1 

I I 
SECTION 2 

5 .  p r e s s  FWD t o  s e e  n a t a  B i t s .  IJse  SET (TEXT) a g a i n  t o  g e t  
t h e  c o r r e c t  s e t t i n g .  

FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s  
D a t a  B i t s :  8 ! 
7 .  P r e s s  FWD t o  s e e  P a r i t y .  Use SET (TEXT) t o  s e t  p a r i t y .  

FWD o r  BACK f o r  O p t i o n s .  SET Eor V a l u e s  
p a r i t y :  None I - 
8 .  P r e s s  MENU t o  e x i t  t h e  Menu Mode. 

NOTE 

T h e r e  a r e  many more  t h i n g s  you  c a n  d o  i n  Menu 
Mode, p l e a s e  r e f e r  t o  t h e  U s e r s  G u i d e  f o r  a  
d e t a i l e d  d e s c r i p t i o n  o f  e a c h .  

9 .  C h e c k  t o  s e e  t h a t  t h e  OUTPUT s w i t c h  is i n  t h e  OFF 
p o s i t i o n .  

Iq t h e  ON p o s i t i o n  i t  c a n  i n t e r r u p t  t h e  f l o w  o f  d a t a .  Now y o u  
a r e  r e a d y  t o  s t a r t  t h e  t e s t .  

1fl. P r e s s  WHERE a n d  c h e c k  t o  s e e  t h a t  t h e  232 M o n i t o r  is  i n  
S c r o l l  Mode. I f  i t  is n o t  i n  S c r o l l  Mode i t  w i l l  show 
t h e  word "PAGE" n e x t  t o  t h e  h e a d i n ?  " S i z e "  

11. P r e s s  WHERE a g a i n  t o  e x i t  t h e  w h e r e  s c r e e n .  I f  t h e  232  
M o n i t o r  w a s  n o t  i n  S c r o l l  Mode p r e s s  SCROLL. Now c l e a r  
t h e  b u f f e r  b y  h i t t i n g  SCROLL a n d  TEXT s i m u l t a n e o u s l y .  
Hold t h e s e  b u t t o n s  down u n t i l  t h e  d i s p l a y  s a y s  " B u f f e r  
C l e a r . "  

1 2 .  S t a r t  t h e  c o m p u t e r  s e n d i n g  d a t a  t o  t h e  p r i n t e r .  You 
s h o u l d  s e e  d a t a  s c r o l l i n g  a c r o s s  t h e  d i s p l a y  o f  t h e  2 3 2  
M o n i t o r .  C o n t i n u e  p r i n t i n g  u n t i l  t h e  p r i n t e r  makes  
m i s t a k e s .  

1 3 .  Now p u t  t h e  p r i n t e r  oEf  l i n e  w h i c h  s h o u l d  s t o p  
t r a n s m i s s i o n .  

1 4 .  Examine  t h e  p r i n t o u t  t o  f i n d  t h e  l a s t  c h a r a c t e r  t h a t  t h e  
p r i n t e r  p r i n t e d  i n c o r r e c t l y .  L e t  s a y  t h a t  i t  was a n  " E N .  

VIEW MODE 

You e n t e r  t h e  View Mode when you f i r s t  t u r n  on  t h e  232 M o n i t o r .  
I f  you a r e  i n  t h e  Menu Mode, p r e s s  MENU t o  e n t e r  t h e  View Mode. 
View Mode is  u s e d  t o  v i e w  d a t a  a s  i t  is b e i n g  c a p t u r e d  o r  a f t e r  
i t  h a s  b e e n  c a p t u r e d  a n d  t o  c h e c k  t h e  s t a t e  o f  modem c o n t r o l  
s i g n a l s  i n  r e a l  t i m e  o r  h i s t o r i c a l  modes .  By u s i n g  t h e  b u t t o n s  on  
t h e  232 h o n i t o r ,  you  h a v e  many v i e w  o p t i o r ~ s .  W e ' l l  e x p l o r e  t h e s e  
r ) u t t o n s  o n e  a t  a  t i m e .  

Button U s e s  

BACK FWD (START FS) The f i r s t  t i m e  you p u s h  t h e s e  two 
b u t t o n s  when on  a  s y n c h r o n o u s  l i n e ,  you e n a b l e  t h e  
c a p t u r e  o f  d a t a  (START). I f  you p u s h  them a g a i n ,  
t h e n  you f o r c e  s y n c h r o n i z a t i o n  ( F S )  w h i c h  w i l l  
c a p t u r e  411 d a t a  w i t h o u t  w a i t i n g  f o r  a  s y n c  
c h a r a c t e r .  W a r n i n g ,  i n  f o r c e  s y n c ,  y o u r  d a t a  may 
be s h i f t e d  o n e  o r  more  b i t s .  

F N D  TEXT (STOP) T h i s  s t o p s  c a p t u r e  o f  d a t a .  

BACK TEXT (SHIFT)  S h i f t s  a l l  d a t a  i n  c a p t u r e  b u f f e r  o n e  b i t  
t o  t h 2  r i g h t .  

BACK 

SCROLL T o g y l e s  b e t w e e n  "SCI(0LL" a n d  "PAGE" modes  i n  t h e  
View Mode. PAGE s h o w s  o n e  f u l l  s c r e e n  ( 4 0  
c h a r a c t e r s  o n  TD and  411 c h a r a c t e r s  on  RD l i n e s )  a t  
a t i m e .  SCHOLL s h o w s  o n e  c h a r a c t e r  a t  a  t i m e .  

P r e s s  o n c e  s l o w l y  ( a t  l e a s t  o n e  s e c o n d  i n t e r v a l s )  
t o  s c r o l l  b a c k w a r d s  t h r o u g h  c a p t u r e d  d a t a  o n e  
c h a r a c t e r  a t  a  t i m e  i n  S c r o l l  Mode a n d  o n e  p a g e  a t  
a t i m e  i n  PAGE toode. 

P r e s s  t w i c e  q u i c k l y  t o  i n i t i a t e  a u t o  s c r o l l i n g ;  
t h e n ,  h o l d i n g  BACK down i n c r e a s e s  t h e  r a t e  o f  
s c . r o l l i n g .  P r e s s  FWD t o  s l o w  i t  down a n d  r e v e r s e  
i t .  

BACK SCHOLL (HOME) P r e s s  BACK w i t h  SCROLL f o r  o n e  s e c o n d  o r  more  
t o  move t o  t h e  f i r s t  c h a r a c t e r  i n  t h e  b u f f e r .  

FWD P r e s s  o n c e  s l o w l y  ( a t  l e a s t  o n e  s e c o n d  i n t e r v a l s )  
t o  s c r o l l  f o r w a r d  t h r o u g h  c a p t u r e d  d a t a  o n e  
c h a r a c t e r  a t  a  t i m e  i n  S c r o l l  Mode a n d  o n e  p a g e  a t  
a t i m e  i n  PAGE mode. 

P r e s s  FWD t w i c e  q u i c k l y  t o  i n i t i a t e  a u t o  
s c r o l l i n g .  T h e n ,  h o l d i n g  t h i s  b u t t o n  down 
i n c r e a s e s  t h e  r s t e  o f  s c r o l l i n g .  P r e s s  RACK t o  
s l o w  i t  down a n d  r e v e r s e  i t .  



FlrD SCROLL (END) P r e s s  FWD w i t h  SCROLL f o r  o n e  s e c o n d  o r  more  
t o  move t o  t h e  l a s t  c h a r a c t e r  i n  t h e  b u f f e r .  

TEXT Use t h i s  b u t t o n  t o  t o g g l e  b e t w e e n  TEXT a n d  H E X  
d a t a  d i s p l a y .  

TEXT SCROLL (CLEAR) P r e s s  TEXT w i t h  SCROLL f o r  o n e  s e c o n d  o r  
more  t o  p e r m a n e n t l y  d e l e t e  a l l  d a t a  i n  t h e  b u f f e r .  

WHERE P r e s s i n g  t h i s  b u t t o n  d r o p s  you  i n t o  t h e  WHERE 
s c r e e n .  

F i g u r e  2-1. T h e  WHERE s c r e e n  

1 - C u r r e n t  c u r s o r  p o s i t i o n  
2 - P a g e  number  
3 - Amount o f  d a t a  i n  b u f f e r  ( s e e  N o t e  3 f o l l o w i n g )  
4 - Piode o f  d i s p l a y  
5 - Ready  s t a t e s ,  modem s i g n a l s  ( s e e  N o t e  5 f o l l o w i n g )  
6 - MENU s h o w s  H i s t o r i c a l  Mode 

F i g u r e  5-13. E i t h e r  p l u g  t h e  2 3 2  M o n i t o r  d i r e c t l y  i n t o  t h e  
p r i n t e r ,  o r ,  i f  it is m o r e  c o n v e n i e n t ,  u s e  a c a b l e .  

2 .  S l i d e  t h e  232 M o n i t o r  power  s w i t c h  ( t h e  b i g  o n e )  t o  t h e  
ON p o s i t i o n .  

3. P r e s s  MENU. T h e  s c r e e n  s h o u l d  l o o k  l i k e  t h i s :  

I F ~ D  o r  R A C K  f o r  O p t i o n s .  SET f o r  v a l u e s  
Baud  R a t e :  9 6 9 9  

4 .  I f  t h e  h a u d  r a t e  shown is n o t  t h e  same a s  t h e  
c o m p u t e r ' s ,  p r e s s  SET (TEXT) u n t i l  t h e  c o r r e c t  v a l u e  Eor 
b a u d  r a t e  i s  d i s p l a y e d .  

Remember how t o  d o  t h i s ,  i E  t h e  h a u d  r a t e  o r  o t h e r  c o n f i g u r a t i o n  
p a r a m e t e r s  a r e  i n c o r r e c t  y o u  w i l l  h a v e  t o  g o  i n t o  Menu Mode 
a g a i n  . 

5. P r e s s  FWD t o  s e e  S t o p  B i t s .  I E  t h e  s t o p  h i t s  e n t r y  is 
i n c o r r e c t  p r e s s  SET (TEXT) a g a i n  u n t i l  t h e  c o r r e r t  v a l u e  
i s  s h o w i n g .  I f  you  m i s s  t h e  c o r r e c t  v a l u e  k e e p  p u s h i n g  
SET (TEXT) a n d  i t  w i l l  come a r o u n d  a g a i n .  



NOTE 3 

F i g u r e  5-12. YOU h a v e  b e e n  a s k e d  t o  t r o u b l e s h o o t  a  p r i n t e r .  

P r o c e d u r e  What y o u  w i l l  d o  is  t o  c o n n e c t  t h e  232 M o n i t o r  
b e t w e e n  t h e  c o m p u t e r  a n d  t h e  p r i n t e r  t o  t e s t  w h a t  
t h e  c o m p u t e r  o u t p u t s .  

1. D i s c o n n e c t  t h e  c a b l e  a t  t h e  p r i n t e r  e n d  f r o m  t h e  
p r i n t e r .  A t t a c h  t h e  232  M o n i t o r  t o  t h e  c a b l e  a n d  t h e n  
t h e  o t h e r  e n d  oE t h e  232 M o n i t o r  t o  t h e  p r i n t e r .  S e e  
F i g u r e  1 9 .  

D a t a  i n  b u f f e r .  I f  y o u  p l a n  t o  u s e  t h e  c u r s o r  
l o c a t i o n  v a l u e  ( C u r s )  f r o m  t h e  WHERE s c r e e n  a s  
a n  e x a c t  c o u n t  o f  c h a r a c t e r s  r e c e i v e d  o n  e i t h e r  
t h e  TD o r  RD b u f f e r ,  p l e a s e  b e  a d v i s e d  t h e  c u r s o r  
v a l u e  r e f l e c t s  t h e  number  o f  c h a r a c t e r s  r e c e i v e d  
f r o m  b o t h  t h e  TD p i n  a n d  t h e  RD p i n  l e s s  a n y  
c h a r a c t e r s  r e c e i v e d  a t  t h e  same  t i m e  ( c h a r a c t e r s  
r e c e i v e d  a t  t h e  same  t i m e  o n  t h e  232  M o n i t o r  
a p p e a r  o n e  a b o v e  t h e  o t h e r ) .  I f  y o u  n e e d  a n  
e x a c t  c o u n t  u s e  o n l y  o n e  b u f f e r  t o  r e c e i v e  d a t a  
o r  u s e  S u p p r e s s  C a p t u r e  t o  d i s a b l e  o n e  b u f f e r .  
A l s o ,  when you  a r e  i n  p a g e  mode,  t h e  c u r s o r  
l o c a t i o n  v a l u e  is  r o u n d e d  t o  20- ( i n  HEX) o r  
4 0 - c h a r a c t e r s  ( i n  ASCI I  m o d e ) .  

NOTE 5 

Ready  S t a t e s .  T h i s  p o r t i o n  o f  t h e  s c r e e n  d i s -  
p l a y s  t h e  r e a d y  s t a t e s  ( " h i "  m e a n i n g  h i g h  a n d  
" l o "  m e a n i n g  l o w )  o f  t h e  f o l l o w i n g  s i g n a l  l i n e s :  

DS D a t a  S e t  Ready  CS C l e a r  t o  Send  
DT D a t a  Term Ready  RS R e q u e s t  t o  Send  
CD C a r r i e r  D e t e c t  R I  R i n g  I n d i c a t o r  

A l l  i n f o r m a t i o n  i n  t h e  WHERE s c r e e n  is  d y n a m i c a l l y  
u p d a t e d  e v e n  a s  y o u  w a t c h  t h e  d i s p l a y .  

WHERE As a  c h a r a c t e r  is b e i n g  c a p t u r e d  a n d  s t o r e d ,  t h e  
H i s t o r i c a l  s t a t e  o f  t h e  modem c o n t r o l  s i g n a l s  a t  t h a t  i n s t a n t  
Mode is a l s o  b e i n g  c a p t u r e d  a n d  s t o r e d .  T h i s  h i s t o r i c a l  

i n f o r m a t i o n  o n  t h e  s t a t e  o f  t h e  modem c o n t r o l  
s i g n a l s  is a v a i l a b l e  u s i n g  a s  f o l l o w s :  

W h i l e  i n  View Mode ( i n  r e a l  t i m e ) ,  p r e s s  M E N U .  
" H i s t o r i c a l  Mode" w i l l  d i s p l a y  b r i e f l y  on  t h e  
s c r e e n .  T h e n  t h e  232 M o n i t o r  w i l l  b e  d i s p l a y i n g  
t h e  h i s t o r i c a l  i n f o r m a t i o n  o n  t h e  s t a t e  o f  t h e  
modem c o n t r o l  s i g n a l s  a s  r e c e i v e d  v i a  t h e  d a t a  
l i n e  a t  a  c e r t a i n  p o i n t  i n  t r a n s m i s s i o n .  T h a t  
p o i n t  is r e l a t i v e  t o  t h e  C u r s  ( t h e  c h a r a c t e r  
number  o f  t h e  c u r s o r  p o s i t i o n )  d i s p l a y .  To move 
t h r o u g h  t h e  c h a r a c t e r s  c a p t u r e d  a n d  c h e c k  o n  t h e  
s t a t e  o f  t h e  modem c o n t r o l s  h i s t o r i c a l l y ,  p r e s s  
t h e  b u t t o n s  o n  t h e  232  M o n i t o r  a s  f o l l o w s :  



F i g u r e  2-2. The WHERE s c c e e n  i n  h i s t o r i c a l  mode. 

1 - P r e s s  SET (TEXT) t o  move t h e  c u r s o r  t o  a n y  o n e  o f  t h e  f o u r  
p o s i t i o n s  o f  t h e  C u r s  l o c a t i o n  d i s p l a y .  

2  - FWD t o  i n c r e a s e  v a l u e  o f  s e l e c t e d  p o s i t i o n .  

3 - BACK t o  d e c r e a s e  v a l u e  o t  s e l e c t e d  p o s i t i o n .  

4 - SCROLL s i m u l t a n e o u s l y  w i t h  BACK moves  t o  c h a r a c t e r  0  ( f i r s t  
o n e  r e c e i v e d )  - HOME. 

5 - SCROLL s i m u l t a n e o u s l y  w i t h  FWD t o  move t o  t h e  l a s t  c h a r a c t e r  
( s h o w s  a s  o n e  l e s s  t h a n  s i z e  b e c a u s e  f i r s t  c h a r a c t e r  i s  
z e r o )  - END. 

6 - The a s t e r i s k  i n d i c a t e s  you  a r e  i n  H i s t o r i c a l  Mode. 

7 - MENU r e - e n t e r s  WHERE r e a l  t i m e .  

To c h e c k  t h e  modern c o n t r o l  s i g n a l s  a s s o c i a t e d  w i t h  a  s p e c i f i c  
c h a r a c t e r  r e c e i v e d ,  u s e  View Mode t o  h e l p  y o u  e a s i l y  s c r o l l  t o  
t h e  s p e c i f i c  c h a r a c t e r  a s  f o l l o w s :  

F o r  e x a m p l e ,  i f  you w e r e  r u n n i n g  t h i s  t e s t  a t  96Q0  baud  a n d  you 
had  9 b i t s  p e r  h y t e  a n d  y o u r  b l o c k  s i z e  i s  512  h y t e s ,  t h e n  t h e  
TRIP TIME s h o u l d  b e  9 6 0 @ / 8  w h i c h  is  t h e  numher  oE h y t e s  p e r  
s e c o n d  d i v i d e d  i n t o  t h e  b l o c k  s i z e  ( i n  t h i s  c a s e  512 o r  2bl@ HEX) 
m u l t i p l i e d  b y  1 0 0 0  t o  g e t  m i l l i s e c o n d s .  The r e s u l t  o f  t h i s  
c o m p u t a t i o n  s h o u l d  b e  ( 5 1 2  / ( 9 6 0 0 / 8 ) )  * 1fli?0 o r  4 2 6  d e c i m a l  (1hA 
H E X ) .  I f  you  a r e  u s i n g  a  s a t e l l i t e  t h e n  t h e  F i g u r e  wou ld  b e  much 
l a r g e r  owing  t o  t h e  t i m e  i t  t a k e s  t h e  s i g n a l  t o  g o  f r o m  t h e  e a r t h  
( 1 / 2  s e c o n d )  t o  t h e  s a t e l l i t e  a n d  b a c k  ( a n o t h e r  1 /2  s e c o n d )  t o  
e a r t h .  

When you p r e s s  MPNU t o  s t o p  t h e  t e s t ,  t h e  E i q u r e s  on t h e  . s c r e e n  
w i l l  f r e e z e  s o  you  may c o p y  them t o  a l o g .  p r e s s  M E N U  a g a i n  a n d  
t h e  232  M o n i t o r  w i l l  d i v i d e  t h e  TRIP  TIME b y  t h e  b l o c k  s i z e  t o  
g i v e  y o u  a  s t a n d a r d  c h a r a c t e r  t r i p  t i m e  i n  t e n  t h o u s a n d t . h s  o f  a 
s e c o n d .  S i n c e  t h i s  is t h e  a v e r a g e  r o u n d  t r i p  t i m e  d i v i d e d  hy t h e  
number  o f  c h a r a c t e r s  i n  a  b l o c k ,  t h i s  number  s h o u l d  b e  c o n s i s t e n t  
t h r o u g h o u t  a l l  t h e  d i f E e r e n t  p a t t e r n s  i n d e p e n d e n t  o f  p a t t o r n  
l e n g t h .  

I f  you  h a v e  m o t e  t h a t  o n e  b a d  b l o c k  p e r  m i n u t e  t h e n  you a r e  
r e a l l y  n o t  d o i n g  w e l l .  T h i s  i n f o r m a t i o n  when r e p o r t e d  t o  t h e  
p r o p e r  p e o p l e  s h o u l d  r e s u l t  i n  r e p a i r s .  When t h e y  a r e  d o n e ,  t h e n  
you  c a n  r u n  y o u r  t e s t  a g a i n  t o  j u d q e  t h e  r e p a i r .  

Example  5-5 S e r i a l  P r i n t e r  T r o u b l e s h o o t i n g  

P u r p o s e  You h a v e  j u s t  p u r c h a s e d ,  o r  h e e n  a s k e d  t o  r e p a i r ,  
a  s e r i a l  p r i n t e r  t h a t  i s  a t t a c h e d  t o  y o u r  c o m p u t e r  
t h r o u g h  a n  a s y n c h r o n o u s  l i n k .  The  p r i n t e r  w o n ' t  
p r i n t  e x a c t l y  w h a t  t h e  c o m p u t e r  s e n d s .  

Me thod  T h e  c l u e s  a r e  t h a t  t h e  p r i n t e r  p r i n t s  some 
c h a r a c t e r s  c o r r e c t l y  a n d  some  i n c o r r e c t l y .  N o t a h l y  

, , a n d  " d "  seem t o  b e  i n c o r r e c t  w h i l e  " c " ,  " a "  "b"  
n e ~  , " a n d  " f "  p r i n t  c o r r e c t l y .  S o ,  we w i l l  c o n n e c t  

t h e  2 3 2  M o n i t o r  t o  t h e  c o m p u t e r  t o  s e e  i f  i t  is 
s e n d i n g  t h e  c o r r e c t  c h a r a c t e r s .  

1. P r e s s  WHERE t o  g e t  i n  View Mode, t h e n  s c r o l l  u n t i l  t h e  
c u r s o r  i s  p o s i t i o n e d  o n e  c h a r a c t e r  beyond  t h e  p o s i t i o n  
you w a n t  t o  c h e c k .  



Characters Average time for a Bits looped back / sent. / black to lq~back. / with differentvalue 
1 k E N T 0 0 0 3 4 0   RIP TIME 000036/- 

REC 0 0 0 3 4 0 J  REC SYNC O O O ~ ~ ~ [ B L E R R  0 0 0 0 0 0 ]  ' Characters ' Characters received ' Blocks looped b x k  
received. back without errors. with a differentvalue. 

F i g u r e  5-11. T h i s  s c r e e n  is s h o w i n g  t h e  r e a l - t i m e  r e s u l t s  oE 
y o u r  l o o p  test.  A l l  v a l u e s  a r e  HEX t o  c o n s e r v e  
s c r e e n  s p a c e .  

I f  t h e  SENT c o u r ~ t  s t o p s  a t  1 a n d  REC s t o p s  a t  O, t h e n  i t  is 
l i k e l y  t h a t  t h e  c l o c k  s i g n a l s  a r e  n o t  p r e s e n t .  I n  t h i s  c a s e  
c h e c k  p i n s  1 5  a n d  1 7  t o  make s ~ ~ r e  t h a t  t h e  c l o c k  ( t i m i n g )  s i g n a l s  
a r e  p r e s e n t .  

1 9 .  A f t e r  t h e  t e s t  h a s  b e e n  r u n n i n g  Eor a w h i l e ,  p r e s s  (MENIJ) 
a n d  t h e  a v e r a g e  t r i p  t i m e  w i l l  a p p e l r .  

F o r  y o u r  i n f o r m a t i o n .  ON a  l a n d  l i n e  c i r c u i t  t h e  TRIP TIME 
s h o u l r l  a p p r o x i m a t e  t h e  h l o c k  s i z e  d i v i d e d  by  t h e  r e s u l t  o f  t h e  
c o l n p u t a t i o n  o f  t h e  b i t s - p e r - s e c o n d  r a t e  d i v i d e d  by  t h e  word s i z e  
i n  b i t s .  T h i s  number  s h o u l d  h e  m u l t i p l i e d  by 11140 t o  cJet t h e  
numher  i n  m i l l i s e c o n d s .  

T 9 I P  F I M E  = B l o c k  size/(Sits-per-sec/nunhpr o f  d a t a  b i t s )  

MENU 

2. P r e s s  WHEKE, t h e n  MENU t o  s e e  t h e  s t a t e  o f  t h e  modem 
c o n t r o l  s i g n a l s  a t  t h e  d e s i r e d  p o i n t .  I n c r e a s i n g  o r  
d e c r e a s i n g  t h e  c u r s o r  l o c a t i o n  number  w i l l  show you t h e  
s t a t e  o f  t h e  modem c o n t r o l  s i g n a l s  b e f o r e  a n d  a f t e r  t h e  
c h a r a c t e r  was  r e c e i v e d .  

P r e s s i n g  MENU t o g g l e s  you  b a c k  a n d  f o r t h  b e t w e e n  
View Mode a n d  t h e  Menu Mode. 

MENU WllERE P r e s s  MENU w i t h  WHERE f o r  o n e  s e c o n d  o r  more  
w h i l e  you  a r e  l o o k i n g  a t  d a t a  a n d  t h e  2 3 2  M o n i t o r  
w i l l  b e g i n  a  s e a r c h  r o u t i n e .  I t  s e a r c h e s  f o r w a r d  
t h r o u g h  t h e  RD b u f f e r  f r o m  t h e  c u r r e n t  c u r s o r  
l o c a t i o n  u n t i l  i t  f i n d s  a  m a t c h  o f  t h e  
S t a r t s t r i n g .  To s e e  how t o  s e t  t h e  S t a r t s t r i n g ,  
s e e  "Example  5-1  S e t t i n g  a  S t a r t s t r i n g "  i n  S e c t i o n  
5 .  

Once t h e  d e s i r e d  s t r i n g  is f o u n d ,  you  may t h e n  
w i s h  t o  c h e c k  i t s  l o c a t i o n  i n  t h e  b u f f e r  by  u s i n g  
t h e  WHERE s c r e e n .  

MENU SCROLL P r e s s  MENU w i t h  SCROLL f o r  o n e  s e c o n d  o r  more  t o  
c o l l e c t  modem c o n t r o l  t r a n s i t i o n s .  You w i l l  s e e  
t h e  m e s s a g e  " C o l l e c t i n g  Modem C o n t r o l  T r a n s i t i o n s .  
Now, w h e n e v e r  a  t r a n s i t i o n  o c c u r s  on  a n y  o f  t h e  
s i x  modem c o n t r o l  s i g n a l s ,  a  m a r k e r  (HEX FF)  w i l l  
b e  p o s t e d  t o  t h e  RD b u f f e r .  The s i g n a l s  a r e  
c h e c k e d  6 0  t i m e s  a  s e c o n d ,  s o  e a c h  t i m e  a  
t r a n s i t i o n  o c c u r s ,  i t  w i l l  b e  m a r k e d  by  HEX FF 
w h i c h  s h o w s  a s  a  q .  

To t u r n  C o l l e c t i n g  Modem C o n t r o l  T r a n s i t i o n s  o f f ,  
p r e s s  MENU w i t h  SCROLL a g a i n .  

The way t o  u s e  t h e  C o l l e c t i n g  Modem C o n t r o l  
T r a n s i t i o n s  f e a t u r e  is a s  f o l l o w s .  B e f o r e  you 
b e g i n  c o l l e c t i n g  d a t a ,  p r e s s  MENU a n d  SCROLL 
s i m u l t a n e o u s l y .  You' 11 s e e  t h e  m e s s a g e  
" C o l l e c t i n g  Modem C o n t r o l  T r a n s i t i o n s . "  When you  
b e g i n  c a p t u r i n g  d a t a  you may n o t i c e  t h e  
t r a n s i t i o n s  b e i n g  r e c o r d e d .  When v i e w i n g  d a t a  a s  
i t  is b e i n g  c a p t u r e d ,  t r a n s i t i o n s  a r e  s e e n  a s  t h e  
c h a r a c t e r  q ( t h e t a ) .  A f t e r  y o u r  d a t a  is c a p t u r e d ,  
i f  you  w a n t  t o  c h e c k  f o r  a n y  t r a n s i t i o n s  i n  t h e  
modem c o n t r o l  s i g n a l s :  

1. Load FF HEX i n t o  t h e  S t a r t s t r i n g .  

2 .  G e t  i n t o  t h e  View Mode a n d  move t o  t h e  f i r s t  
c h a r a c t e r  (HOME) by  p r e s s i n g  BACK w i t h  
SCROLL. 



3. P r e s s  WHERE w i t h  MENU a n d  t h e  232 M o n i t o r  w i l l  
d i s p l a y  "RD b u f f e r  s e a r c h "  a n d  b e g i n  s e a r c h i n g  
f o r w a r d  f o r  FF. 

4 .  A f t e r  i t  E i n d s  t h e  f i r s t  t r a n s i t i o n ,  FF', t h e  
p a g e  i t  a p p e a r s  o n  w i l l  a p p e a r  w i t h  t h e  c u r s o r  
on  t h e  t r a n s i t i o n .  

5. P r e s s  WHERE t o  g e t  i n t o  t h e  WHERE s c r e e n .  

6 .  P r e s s  MENU t o  g e t  i n t o  H i s t o r i c a l  Mode. 

7 .  Now u s e  FWD a n d  BACK t o  s c r o l l  t h r o u g h  t h e  
c h a n g i n g  s t a t e s  a n d  you c a n  s e e  w h e r e  
t r a n s i t i o n s  (HEX FF)  h a v e  t a k e n  p l a c e  i n  y o u r  
d a t a .  

1 3 .  P r e s s  SET (TEXT) f o u r  t i m e s  o r  u n t i l  y o u r  s c r e e n  s h o w s  
t h e  5 1 1  B e r t  P a t t e r n .  I f  you s c r o l l  p a s t  i t ,  k e e p  
p r e s s i n g  SET, i t  w i l l  a p p e a r  a g a i n .  

I FWD o r  RACK Eor O p t i o n s .  SET Eor V a l ~ ~ e s  
Loop T e s t :  5 1 1  B e r t  P a t t e r n  

. -- 

I 
1 

1 4 .  P r e s s  ENTER (WHERS). 

H i t  FWD f o r  e x t e r n a l  c l o c k  o r  RACK t o  
u s e  i n t e r n a l  c l o c k  ( o u t p u t  o n  p i n  24 )  

1 5 .  P r e s s  FWD i f  y o u r  modem p r o v i d e s  c l o c k  on  p i n  1 5  a n d  p i n  
17 .  I f  y o u r  modem (does  n o t  p r o v i d e  c l o c k ,  t h e n  p r q s s  
BACK a n d  a  c l o c k  s i q n a l  w i l l  h e  g e n e r a t e d  i n t e r n d l l y  a t  
t h e  b a u d  r a t e  t h a t  you h a v e  s e l e c t e d .  T h i s  : s i g n a l  w i l l  
b e  o u t p u t  on  p i n  24 .  You m u s t  u s e  a  b r e a k o u t  box  o r  a  
s p e c i a l  c o n n e c t o r  t o  c o n n e c t  t h i s  s i g n a l  t o  1 5  q r  17  o r  
h o t h  d e p e n d i n g  on  w h i c h  c l o c k s  a r e  n o t  p r o v i d e d  b y  t h e  
modem. 

H i t  SET t o  r e s e t  t i m e r .  B l o c k s i z e  = 020n  
MENU t o  e n d .  ANY k e y  t o  s t a r t  
-. .- - 

T h i s  s c r e e n  g i v e s  you r e m i n d e r s  o f  w h a t  you  may d o  w h i l e  t h e  t e s t  
i s  u n d e r w a y .  You may p r e s s  SET (TEXT) t o  z e r o  t h e  t i m e  ( i f   yo^^ 

h a v e  a n  a c c i d e n t a l  l o n g  t i m e  o u t ,  lnayhe s o m e o n e  a c c i d e n t a l l y  
u n p l u g s  t h e  2 3 2  M o n i t o r ;  you  !nay p r e s s  MENIJ t o  s t o p  t h e  t e s t .  
B l o c k s i z e  r e f e r s  t o  t h e  number  o f  b y t e s ,  i n  HEX, t h a t  t h e  5 1 1  
A e r t  P a t t e r n  c o n t a i n s .  

16 .  P r e s s  a n y  k e y  t o  s e e  t h e  f o l l o w i n g  i m p o r t a n t  r e m i n d e r .  

I S l i d e  o u t p u t  s w i t c h  t o  o n .  
H i t  a n y  k e y  t o  s t a r t .  

17 .  P l e a s e  t u r n  o u t p u t  s w i t c h  on  now. 

18 .  P r e s s  a n y  k e y  t o  s t a r t  t h e  t e s t .  Your  s c r e e n  w i l l  l o o k  
s o m e t h i n g  1 i k e  t h e  f o l l o w i n g .  



7 .  P r e s s  SET (TEXT) u n t i l  y o u r  s c r e e n  l o o k s  e x a c t l y  l i k e  
t h e  o n e  a b o v e .  

T h i s  s e t s  y o u r  232  M o n i t o r  i n t o  h i s y n c  mode w h i c h  u s e s  two s y n c  
c h a r a c t e r s .  

8 .  P r e s s  FWD u n t i l  you  s e e  t h e  Loop T e s t  o p t i o n  a s  f o l l o w s :  

I FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s  
Loop T e s t :  OFF I 
9 .  P r e s s  SET (TEXT) o n c e  t o  s e e  t h e  P a s s e s  p r o m p t .  

I FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s  
Loop T e s t :  P a s s e s  (ENTGR t o  c h a n g e  ) 0 1  - I 
1 0 .  P r e s s  ENTER (WHERE). 

Your  s c r e e n  s h o u l d  l o o k  l i k e  t h e  f o l l o w i n g  s c r e e n .  

I BACK/FWD s c r o l l  v a l u e .  SET moves  c u r s o r  
LOOP T e s t :  P a s s e s  (ENTER t o  c h a n g e )  0 1  

11. P r e s s  BACK. 

You h a v e  c h a n g e d  p a s s e s  t o  z e r o .  Z e r o  is a s p e c i a l  r e s e r v e d  
number  t e l l i n g  t h e  232  M o n i t o r  t o  c o n t i n u e  s e n d i n g  t h e  p a t t e r n  
o v e r  a n d  o v e r  a g a i n  u n t i l  you  t e l l  i t  t o  s t o p .  Your  s c r e e n  
s h o u l d  l o o k  l i k e  t h e  f o l l o w i n g  s c r e e n .  

I -, ' RACK/FWD s c r o l l  v a l u e .  SET moves  c u r s o r  
Loop T e s t :  P a s s e s  (ENTER t o  c h a n g e )  00 

i - - - - - 

1 2 .  P r e s s  ENTER (WHERE). 

SECTION 3 

CREATING HEX STRINGS 

H e r e  a r e  some p o w e r f u l  s h o r t c u t s  you c a n  u s e  when you  a r e  
c r e a t i n g  HEX s t r i n g s  on  s c r e e n s  s u c h  a s  t h e  E o l l o w i n g :  

Hex C h a r  S t r i n g  ( C u r r e n t  S i z e  i s : 0 0 )  1 00 1101 n  

HEX s t r i n g s  a r e  n e e d e d  i n  t h e  232 M o n i t o r  a s  S t a r t s t r i n g s  a n d  
S t o p s t r i n g s .  The  s t r i n g s  t h e m s e l v e s  a r e  u s e d  i n  v a r i o u s  w a y s ,  
f o r  e x a m p l e ,  t h e  S t a r t s t r i n g  h a s  t h r e e  d i f f e r e n t  f u n c t i o n s :  

1. You c a n  u s e  i t  t o  b e g i n  c a p t u r i n g  d a t a  a t  a  s p e c i f i c  
p o i n t .  

2 .  A f t e r  you h a v e  c a p t u r e d  d a t a ,  you  c a n  u s e  i t  a s  a  s e a r c h  
" k e y "  t o  q u i c k l y  move t o  a  s p e c i f i c  p o i n t  i n  t h e  d a t a .  

3 .  You c a n  o u t p u t  t h e  s t r i n g  ( o n c e  o r  o v e r  a n d  o v e r  a g a i n )  
T h i s  t u r n s  y o u r  232  M o n i t o r  i n t o  a  p o c k e t  t e r m i n a l  
t e s t e r  o r  p r i n t e r  t e s t e r .  

-- - - 

I FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s  

I Loop T e s t :  RD b u f f e r  1 



HINTS ON THE EDIT/VIEW STRING OPTION 

A s  i n  s e v e r a l  2 3 2  M o n i t o r  s c r e e n s ,  p r e s s i n g  Inore t h a n  o n e  k e y  c a n  
e x p e d i t e  m a t t e r s  i n  t h e  E d i t / V i e w  S t r i n g  s c r e e n s .  P r e s s i n g :  

1 - SCROLL w i t h  BACK t a k e s  you  t o  t h e  b e g i n n i n g  o f  y o u r  s t r i n g .  

2 - SCROLL w i t h  FhD w i l l  t a k e  you  t o  t h e  e n d  o f  y o u r  s t r i n g .  

3 - SCROLL w i t h  TEXT w i l l  e r a s e  y o u r  s t r i n g  c o m p l e t e l y .  

4 - BACK w i t h  FWD w i l l  d u p l i c a t e  y o u r  p r e v i o u s  b y t e .  

F i g u r e  3-1. Label  Operat ion .  

The E d i t / V i e w  S t r i n g  s c r e e n s  b r i n g  i n t o  o p e r a t i o n  t h e  l a b e l s  
i n  t h e  l o w e r  l e f t  c o r n e r .  

S o ,  f o r  e x a m p l e ,  i f  you w a n t  t o  q u i c k l y  move f roln  t h e  1 5 t h  
c h a r a c t e r  t o  t h e  f i f t h ,  j u s t  p r e s s  SCROLL w i t h  BACK t o  q e t  t o  
t h e  f i r s t  c h a r a c t e r ,  t h e n  p r e s s  ENTER (WHEIIE) f o u r  t i m e s  t o  g e t  
t o  t h e  f i f t h  c h a r a c t e r .  

This modem must 
be in analog loopback 

...................... a rrt & .... 
...................... ............................................ ....................... .................... 

9600 
................ ...................... :% li.%.\;I Modem 

San 
Francisco New York 

F i g u r e  5-10. Plug the 232 Monitor i n t o  the modem i n  San 
F r a n c i s c o  and put  t h e  modem i n  New York i n t o  a n a l o g  
loopback.  

2 .  Have someone  i n  New York p u t  t h e  lJew York modem i n t o  
a n a l o g  l o o p b a c k  by  p r e s s i n g  t h e  AL h u t t o n  o n  t h e  modem. 

3 .  S l i d e  t h e  232  M o n i t o r  power  s w i t c h  ON. 

4 .  P r e s s  MENIJ. Your  s c r e e n  may a l r e a d y  b e  s h o w i n g  t h e  
c o r r e c t  b a u d  r a t e ,  i f  i t  i s n ' t ,  p r o c e e d  t o  s t e p  5 ,  i f  i t  
i s ,  s k i p  s t e p  5. 

. . 

FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s  
Baud R a t e :  96g0  I 
5.  P r e s s  SET (TEXT) u n t i l  t h e  b a u d  r a t e  m a t c h e s  y o u r  

e q u i p m e n t ' s  baud  r a t e .  

6 .  P r e s s  W D  u n t i l  y o u r  s c r e e n  s h o w s  Mode. Your  s c r e e n  
s h o u l d  l o o k  l i k e  t h e  f o l l o w i n q  s c r e e n ,  iE i t  d o e s  s k i p  
t h e  n e x t  s t e p .  

FWD o r  RACK f o r  O p t i o n s .  YET f o r  V a l u e s  
Mode: RSC 1 



SECTION 4 

San Francisco- New York 

Figure 5-9. Network configuration used in this e x a m p l e .  

1. D i s c o n n e c t  t h e  m u l t i p l e x o r  i n  S a n  F r a n c i s c o  a n d  r e p l a c e  
i t  w i t h  t h e  232  M o n i t o r .  T h a t  i s ,  p l u g  t h e  r i g h t  s i d e  
o f  t h e  232  M o n i t o r  i n t o  t h e  modem a s  i l l u s t r a t e d  b e l o w .  
Use a c a b l e  is t h a t  is more  c o n v e n i e n t .  

ENTERING AND CHANGING HEX VALUES 

S e v e r a l  o f  t h e  o p t i o n s  on  t h e  2 3 2  M o n i t o r  r e q u i r e  you  t o  s e t  HEX 
v a l u e s .  S e t  HEX v a l u e s  a s  f o l l o w s :  

FWD o r  RACK f o r  O p t i o n s .  SET f o r  V a l u e s .  
S y n c  C h a r  1: (ENTER t o  c h a n g e )  15 

a To chanr j e  t h e  c u r r e n t  v a l u e  ( 1 6  i n  t h e  a b o v e  e x a ~ n p l e )  
f i r s t  p r e s s  ENTER (WHERE) t o  s e e  t h e  f o l l o w i n g .  

BACK/FWD s c r o l l  v a l u e .  SET moves  c u r s o r  
S y n c  C h a r  1: (ENTER t o  c h a n g e )  15 

Push  FWD t o  i n c r e a s e  t h e  n i b b l e  a b o v e  t h e  c u r s o r .  

a Push  BACK t o  d e c r e a s e  t h e  n i b b l e .  

a Push  SET (TEXT) t o  move t h e  c u r s o r  t o  t h e  o t h e r  n i b b l e .  

Push  FWD anrl BACK t o c j e t l i e r  t o  s e t  HEX v a l u e  t o  0 .  

e Push  ENTI.:H (IvHERE) t o  g e t  b a c k  t o  p r e v i o u s  s c r e e n  a n d  
t h e r e b y  l e a v i n g  t h e  HEX v a l u e  a t  w h a t e v e r  you  h a v e  s e t .  



SECTION 5  

EXAMPLES 

The 232  M o n i t o r  is a  p o w e r f u l  d i a g n o s t i c  t o o l .  Many o f  i t s  
f e a t u r e s  a r e n ' t  r e a d i l y  a p p a r e n t  j u s t  b y  t h u m b i n g  t h r o u g h  a  
r e f e r e n c e  m a n u a l .  T h i s  s e c t i o n  o f  t h e  U s e r ' s  G u i d e  is f i l l e d  
w i t h  e x a m p l e s  a n d  c a s e  s t u d i e s  s h o w i n g  how t o  u s e  t h e  232 M o n i t o r  
i n  y o u r  e v e r y d a y  work .  F o l l o w i n g  is a  b r i e f  d e s c r i p t i o n  o f  e a c h  
o f  t h e  e x a m p l e s  a n d  t h e n  t h e  a c t u a l  e x a m p l e s  t h e m s e l v e s  f o l l o w .  

E x a m p l e  5-1 S e t t i n g  a S t a r t s t r i n g  ( C r e a t i n g  a  HEX S t r i n g )  

W e ' l l  g o  t h r o u g h ,  s t e p - b y - s t e p  w h a t  is n e e d e d  i n  o r d e r  t o  c r e a t e  
a  s t r i n g  u s i n g  t h e  232 M o n i t o r .  HEX s t r i n g s  h a v e  s e v e r a l  u s e s  i n  
t h e  232 M o n i t o r  a n d  t h i s  e x a m p l e  is a p p l i c a b l e  w h e r e v e r  a  HEX 
s t r i n g  is n e e d e d .  

E x a m p l e  5-2 A n a l y s i s  o f  a 2780 /3780  B i s y n c  L i n e  

W e ' l l  t a k e  a  common b i s y n c  l i n e  u s i n g  t h e  3780  p r o t o c o l  a n d  show 
you  how t o  t e s t  t h e  l i n e .  

E x a m p l e  5-3 E v a l u a t i n g  T r u n k  L i n e  a n d  M u l t i p l e x e r  P e r f o r m a n c e  

T h i s  e x a m p l e  s h o w s  y o u  how t o  t e s t  a  l o n g  d i s t a n c e  t r u n k  l i n e  a n d  
a  s t a t i s t i c a l  m u l t i p l e x e r .  

E x a m p l e  5-4 Q u a n t i f y i n g  E r r o r s  o n  a L e a s e d  L i n e  

Have you  e v e r  w o n d e r e d  how g o o d  y o u r  l e a s e d  l i n e  r e a l l y  i s ?  Have 
you  e v e r  w a n t e d  t o  c o m p l a i n  t o  a  l e a s e d  l i n e  v e n d o r  b u t  n o t  b e e n  
a b l e  t o  s a y  a n y t h i n g  more  q u a n t i f i a b l e  t h a n ,  " I  seem t o  h e  
g e t t i n g  a  l o t  o f  l i n e  h i t s . "  T h i s  e x a m p l e  s h o w s  how you c a n  g e t  
r e a l  n u m b e r s  t o  t a k e  t o  y o u r  v e n d o r  o r  t o  h e l p  you c h o o s e  a  
v e n d o r .  

E x a m p l e  5-5 S e r i a l  P r i n t e r  T r o u b l e s h o o t i n g  

C o n c l u s i o n  The b i t  a n d  b l o c k  e r r o r s  r e p r e s e n t  l i n e  h i t s .  
L i n e  h i t s  a r e  n o r m a l l y  t h e  f a u l t  o f  t h e  l e a s e d  
l i n e  v e n d o r .  You may w a n t  t o  t r y  t o  u s e  t h i s  
i n f o r m a t i o n  t o  n e g o t i a t e  c r e d i t  w i t h  y o u r  v e n d o r  
o r  t o  g e t  t hem t o  r e p a i r  t h e  l i n e .  Run t h i s  t e s t  
a t  d i f f e r e n t  times o f  t h e  d a y  t o  n o t e  a n y  
c o r r e l a t i o n  b e t w e e n  t i m e  o f  d a y  a n d  e r r o r s  o r  
d e l a y s .  I n  g e n e r a l ,  more  t h a n  o n e  b l o c k  e r r o r  p e r  
m i n u t e  is c o n s i d e r e d  o u t  o f  a n y  r e a s o n a b l e  
s p e c i f i c a t i o n .  

P r o c e d u r e  Y o u ' l l  t e s t  t h i s  l i n e  by  s e t t i n g  up  a  l o o p  t e s t  
( s e e  F i g u r e  1 4 )  a n d  s e n d i n g  a  s p e c i f i c  p a t t e r n  
t h a t  h a s  b e e n  o p t i m i z e d  t o  d e t e c t  a n d  c o u n t  h i t  
e r r o r s ,  b l o c k  e r r o r s ,  c h a r a c t e r s  r e c e i v e d  a n d  t h e  
a v e r a g e  r o u n d  t r i p  t i m e  i n  m i l l i s e c o n d s .  

Average elapsed time 
is a good indication of 

sbp the performance of the 
multiplexer and the 
trunk line. 

Loopback 

Start 

San Francisco New York 
Your p r i n t e r  w o n ' t  p r i n t  e x a c t l y  w h a t  t h e  c o m p u t e r  s e n d s .  Why 
n o t ?  T h i s  e x a m p l e  n o t  o n l y  t a k e s  you  t h r o u g h  a  s p e c i f i c  e x a m p l e ,  
h u t  i t  a l s o  o f f e r s  many g e n e r a l i z e d  h i n t s  o n  t r o u b l e s h o o t i n g  
p r i n t e r s .  

F i g u r e  5-8. To r e p r o d u c e  a  s c e n a r i o  s i m i l a r  t o  t h e  o n e  
i l l u s t r a t e d  h e r e ,  o f t e n  c a l l e d  a  l o o p b a c k ,  f o l l o w  
t h e  s t e p s  b e l o w .  

I m a g i n e  you  h a v e  a  p o i n t - t o - p o i n t  n e t w o r k  f r o m  S a n  F r a n c i s c o  t o  
New Y o r k .  I t  c o n s i s t s  o f  a h i g h  s p e e d  s y n c h r o n o u s  l i n e  p r o v i d e d  
b y  a  l o n g  l i n e  n e t w o r k .  S e e  F i g u r e  5-3. 



E x a m p l e  5-1 S e t t i n g  a  S t a r t S t r i n g  ( C r e a t i n g  a  HEX S t r i n g )  
CAUTION 

I €  you s e e  a  l o w e r c a s e  " t "  n e x t  t o  t h e  number  
oE c h a r a c t e r s  r e c e i v e d  (REC), t h e n  a  t i m e o u t  h a s  
o c c u r r e d .  I n c r e a s e  y o u r  t i m e o u t  s e t t i n q .  

TIMEOUT is t h e  l a s t  s e l e c t i o n  on t h e  LOOP menu. 
TIMEOUT v a l u e s  a r c  i n  250  m i l l i s e c o n d  i n c r e m e n t s .  
! d e f e r  t o  S e c t i o n  4 E n t e r i n g  a n d  C h a n g i n g  PIEX 
V a l u e s  e l s e w h e r e  i n  t h i s  m a n u a l  f o r  i n f o r m a t i o n  
o n  c h a n g i n g  t h i s  v a l u e .  

23 .  When t h e  t e s t  is o v e r ,  p r e s s  a n y  k e y  t o  g e t  a r e p o r t  
s h o w i n g  t h e  a v e r a g e  t i m e  i t  t o o k  Eor o n e  c h a r a c t e r  t o  
make t h e  r e t u r n  t r i p .  

I A v z r a g e  t i m e  f o r  c h a r a c t e r  t o  r e t u r n  i n  
.0fl00 is :  R00fl0A 

' T h i s  number  r e p r e s e n t s ,  i n  HEX, t h e  a v e r a g e  r o u n d  t r i p  t i m e  f o r  
o n e  c h a r a c t e r .  T h e  s m a l l e r  t h e  n u m b e r ,  t h e  b e t t e r  t h e  
p e r f o r m a n c e .  

2 4 .  R e p e a t  t h i s  t e s t  o n  m u l t i p l e x e r  R e t a  t o  c o m p a r e  
m u l t i p l e x e r  a n d  t r u n k  l i n e  p e r f o r m a n c e .  IE you  w a n t  a n  
a v e r a g e  o v e r  a  l o n g e r  p e r i o d  o f  t i m e ,  r u n  t h e  t e s t  f o r  
s e v e r a l  h o u r s  b y  s e t t i n g  PASSES t o  O a s  d e s c r i b e d  i n  
s t e p  9 a b o v e .  

F o r  a  more  i n t e n s i v e  t e s t  oE y o u r  m u l t i p l e x e r s ,  l o a d  u p  t h e  
m u l t i p l e x e r s  w i t h  d a t a  i n p u t  o n  more  t h a n  o n e  a s y n c h r o n o u s  
c h a n n e l  b y  u s i n g  s e v e r a l  2 3 2  M o n i t o r s  a s  s o u r c e s  o f  t e s t  d a t a  
( s e e  O u t p u t  o p t i o n ) .  I f  you  o n l y  h a v e  o n e  232  M o n i t o r ,  you  c a n  
u s e  a n y  o t h e r  s o u r c e  f o r  d a t a  A S  l o n g  a s  t h a t  s o u r c e  a l w a y s  
t r a n s m i t s  i t s  p a t t e r n  a t  a  c o n s i s t e n t  s p e e d .  

Example  5-4 D e t e r m i n i n g  T r a n s m i s s i o n  Q u a l i t y  o f  a P o i n t -  
t o - p o i n t  S y n c h r o n o u s  L i n e  

p u r p o s e  To d e t e r m i n e  t h e  q u a l i t y  o f  a  l o n g  d i s t a n c e  l e a s e d  
l i n e .  T h i s  i n E o r m a t i o n  c o u l d  b e  u s e d  t o  c h o o s e  a  
l e a s e d  l i n e  v e n d o r  o r  a s  d o c u m e n t e d  e v i d e n c e  oE 
l i n e  t r o u b l e  Eor  y o u r  c u r r e n t  l e a s e d  l i n e  v e n d o r .  

Method A t t a c h  t h e  2 3 2  M o n i t g r  d i r e c t l y  t o  o n e  modem, t h e n  
p e r f o r m  3 Loop T e s t  w i t h  t h e  5 1 1  B e r t  P a t t e r n .  
T h i s  w i l l  show u s  n o t  o n l y  t h e  number  o f  b i t  a n d  
h l o c k  e r r o r s  ( l i n e  h i t s )  b u t  a l s o  t h e  a v e r a g e  
r o u n d  t r i p  t i m e  a n d  c h a r a c t e r s  r e c e i v e d .  

P u r p o s e  You n e e d  t o  c r e a t e  a  S t a r t s t r i n g  ( a  HEX s t r i n g ) .  
Fo r  a l l  o f  t h e  u s e s  o f  t h e  S t a r t S t r i n g ,  p l e a s e  
t u r n  t o  p a g e  39 .  

Method Y O U  may s e t  a  s t r i n g  w i t h  a n o t h e r  d e v i c e  a n d  
d o w n l o a d  i t ,  o r  you  may s e t  i t  w i t h  t h e  232  
  on it or i t s e l f .  The p u r p o s e  o f  t h i s  e x a m p l e  i s  t o  
t e a c h  you  how t o  c r e a t e  a HEX s t r i n g  u s i n g  t h e  232 
M o n i t o r  i t s e l E .  

P r o c e d u r e  The q u i c k e s t  way t o  l e a r n  how t o  s e t  a  s t r i n g  w i t h  
t h e  232 M o n i t o r  i t s e l f  is t o  t r y  t h i s  e x a m p l e .  
P l e a s e  f o l l o w  a l o n g  o n  y o u r  232 M o n i t o r  w h i l e  we 
work t h r o u g h  t h e  f o l l o w i n g  e x a m p l e .  We w i l l  b e  
s e t t i n g  a  S t a r t s t r i n g ,  b u t  t h e  s a m e  p r o c e d u r e  is 
u s e d  f o r  s e t t i n g  a  S t o p s t r i n g .  T h e  s t r i n g  we w i l l  
c r e a t e  i n  ASCI I  c o d e  is ABCD. 

1. B e g i n  by  e n t e r i n g  t h e  Menu Mode ( p r e s s  MENU) t h e n  
s c r o l l i n g  t h r o u g h  t h e  o p t i o n s  (FWD o r  BACK) u n t i l  you  
g e t  t o  S t a r t  T r i g g e r .  

2. Use  t h e  SET (TEXT) b u t t o n  t o  s c r o l l  t h r o u g h  t h e  
v a l u e s  a l l o w e d  u n t i l  y o u r  s c r e e n  l o o k s  l i k e  t h i s :  

FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s .  
S t a r t  T r i g g e r :  E d i t / V i e w  S t a r t S t r i n g  J 

Now y o u  n e e d  t o  e n t e r  t h e  E d i t / V i e w  S t r i n g  s u b m e n u .  

3. P r e s s  t h e  ENTER (WHERE) b u t t o n .  

Now t h e  232 M o n i t o r  d i s p l a y s  t h e  i n s t r u c t i o n s  you  w i l l  n e e d  t o  
work t h e  s u b s e q u e n t  s c r e e n :  

BACK & FWD s c r o l l  v a l u e s .  SET moves  t h e  c u r s o r .  
ENTER f o r  n e x t  c h a r .  MENU e x i t s .  1 
4 .  P r e s s  a n y  b u t t o n  a n d  you w i l l  s e e  t h e  f o l l o w i n g  s c r e e n .  

HEX C h a r  S t r i n g  ( C u r r e n t  S i z e  i s : 0 9 ]  



NOTE 

I f  y o u r  s c r e e n  d o e s  n o t  l o o k  l i k e  t h i s ,  p r e s s  
a n d  h o l d  t h e  SCROLL a n d  TEXT b u t t o n s  s i m u l t a n -  
e o u s l y .  T h i s  w i l l  CLEAR ( s e e  "CLEAR" o n  f r o n t  
p a n e l )  t h e  s t r i n g .  

T h i s  is t h e  s c r e e n  you  w i l l  u s e  t o  b u i l d  y o u r  S t a r t s t r i n g .  
N o t i c e  HEX 0 1  h a s  n o  p r i n t a b l e  ASCI I  r e p r e s e n t a t i o n ,  h e n c e  
t h e  n  m e a n i n g  n o n e .  N o t i c e  t o o  t h a t  t h e  0  ( t h e  l o w  n i b b l e )  
is u n d e r l i n e d .  T h a t  means  i t  is t h e  c u r r e n t l y  s e l e c t e d  
n i b b l e .  W e  w o u l d  l i k e  t o  i n c r e a s e  t h e  h i g h  n i b b l e  s o  we w i l l  
now s e l e c t  t h e  h i g h  n i b b l e .  ' 

5. P r e s s  SET (TEXT) t o  move t h e  c u r s o r .  

The  l e a d i n g  z e r o  ( h i g h  n i b b l e )  s h o u l d  now b e  u n d e r l i n e d ,  
s e l e c t e d .  You i n c r e a s e  e i t h e r  n i b b l e  b y  p r e s s i n g  FWD ( d e c r e a s e  
i t  b y  p r e s s i n g  BACK). 

6 .  P r e s s  FWD f o u r  t i m e s  t o  i n c r e a s e  t h e  h i g h  n i b b l e  t o  
f o u r .  

Your  s c r e e n  s h o u l d  l o o k  l i k e  t h i s :  

HEX C h a r  S t r i n g  ( C u r r e n t  S i z e  i s : 0 0 )  
4 0  # 0 1  @ - 

Now l e t ' s  i n c r e a s e  t h e  l o w  n i b b l e .  

7 .  P r e s s  SET (TEXT) t o  move t h e  c u r s o r .  

8 .  P r e s s  FWD o n c e .  

HEX ' 4 1 '  is ASCII  ' A '  a n d  t h a t  s h o u l d  now b e  s h o w i n g  o n  y o u r  
s c r e e n .  

9. P r e s s  ENTER (WHERE) t o  a c c e p t  t h i s  f i r s t  c h a r a c t e r  a n d  
p r e p a r e  t o  e n t e r  y o u r  s e c o n d  c h a r a c t e r .  

Your  s c r e e n  now s h o u l d  l o o k  l i k e  t h i s :  

HEX C h a r  S t r i n g  ( C u r r e n t  S i z e  i s : k l l )  
OC1 R02 An 

N o t i c e  t h a t  y o u r  s t r i n g  is now o n e  b y t e  l o n g  ( C u r r e n t  S i z e  is :  
0 1 )  b u t  you  h a v e  a l r e a d y  b e e n  p u t  i n  p o s i t i o n  t o  work  o n  t h e  
s e c o n d  b y t e  C h a r  R02. The  f i r s t  b y t e  is HEX 4 1  a n d  i t  h a s  b e e n  
ENTERed. T h e  s e c o n d  b y t e  is c u r r e n t l y  HEX fl0. 

1 8 .  B e c a u s e  t h e s e  a r e  s t a t i s t i c a l  m u l t i p l e x e r s ,  you  n e e d  
Elow c o n t r o l ,  s o  p r e s s  Fdn a n d  t h e  f o l l o w i n g  s c r e e n  
a p p e a r s  : 

H i t  SET t o  r e s e t  t i m e r .  Rlocksize=ClClxx 
MENU t o  e n d ,  ANY k e y  t o  s t a r t  1 

B l o c k s i z e  t e l l s  y o u  t h e  number  o f  c h a r a c t e r s  i n  t h e  p a t t e r n  you 
c h o s e  i n  t h i s  c a s e  Fox .  

1 9 .  P r e s s  a n y  k e y  a n d  s e e  t h e  E o l l o w i n q  i m p o r t a n t  r e m i n d e r .  

S l i d e  o ~ ~ t p u t  s w i t c h  t o  o n .  
H i t  a n y  k e y  t o  s t a r t .  

2q. S l i d e  t h e  o u t p u t  s w i t c h  t o  on  r i g h t  now. 

21.  P r e s s  a n y  k e y  t o  h e g i n  t h e  t e s t  

2 2 .  A E t e r  t e n  p a t t e r n s  h a v e  b e e n  s e n t  a n d  r e c e i v e d ,  you w i l l  
r e c e i v e  r e a l  t i m e  r e p o r t s  OF t h e  number  o f  c h a r a c t e r s  
s e n t ,  number  r e c e i v e d ,  b i t  e r r o r s ,  b l o c k  e r r o r s ,  a n d  t h e  
a v e r a g e  t r i p  t i m e  i n  l.CIC1Cltl~ oE a  s e c o n d  i n t e r v a l s .  
T h i s  i s  a  r e p o r t  o f  t h e  a v e r a g e  t r i p  t i m e .  I n  o t h e r  
w o r d s ,  t h e  a v e r a g e  l e n g t h  o f  t i m e  i t  t o o k  o n e  b l o c k  t o  
b e  s e n t  f rom S a n  F r a n c i s c o  t o  New York  a n d  b a c k .  H e r e  
i s  a s a m p l e  s c r e e n  o f  t h a t  t e s t  w i t h  e x p l a n a t i o n s :  

Characters Average time for a Bits looped back / sent. / block to loopback. / with different value. 
:kENT000340 1TR;P TIME 0 0 0 0 3 6 ] ( ~ 1  
REC 000340 1 REC SYNC 000340) 

\ ' Number of Chars ' Sync characters \ Blocks looped back 
sent out and received received. with a diflerenlvalue. 
back without errors. 

F i g u r e  5-7. T h i s  s c r e e n  s h o w s  t h e  r e s u l t s  o f  your l o o p  test. 

4  7 



The d e f a u l t  v a l u e  f o r  PASSES i s  1 HEX. Tf y o u  w e r e  t o  l e a v e  i t  
a t  o n e ,  t h a t  wou ld  mean t h a t  you  w a n t  o n e  HEX r e p e t i t i o n  ( p a s s )  
o f  t h e  p a t t e r n  you c h o o s e .  We w a n t  t e n  HEX r e p e t i t i o n s  o r  
" p a s s e s . "  

1 2 .  P r e s s  ENTER (WHEIIE) t o  c h a n g e  t h e  d e f a u l t  P a s s e s .  Your  
s c r e e n  l o o k s  a s  E o l l o w s :  

AACY/FWD s c r o l l  v a l u e .  SET m o v e s  C u r s o r  
O u t p u t :  P a s s e s  (ENTER t o  c h a n g e )  0 g  1 
1 3 .  P r e s s  SET (TEXT) t o  ~ n o v e  t h e  c u r s o r .  

- - 
HAC:</FWD s c r o l l  v a l u e .  SET moves  c l l c s o r  
O u t p u t :  D a s s e s  (ENTER t o  c h a n g e )  I0 

1 4 .  P r e s s  FWD o n c e  t o  up  t h e  PASSES t o  10  HFX. 

15 .  P r e s s  EFITEK (WHERE) t o  a c c e p t  lr? HEX p a s s e s .  

FWD o r  HACK f o r  O p t i o n s .  SET f o r  V a l u e s  
Loop T e s t :  P a s s e s  (ENTER t o  c h a n g e )  1fl 

F o r  more  i n f o r m a t i o n  on  s e t t i n g  HEX v a l u e s ,  s e e  S e c t i o n  4  
E n t e r i n g  a n d  C h a n g i n q  HEX V a l u e s .  

I f  you s e t  t h e  P a s s e s  v a l u e  t o  a HEX t h e n  t h e  
t e s t  w i l l  c o n t i n u e  u n t i l  you s t o p  i t  b y  p r e s s i n r j  
MENU. 

16 .  p r e s s  S E T  (TEXT) u n t i l  y o u  s e e  t h e  p a t t e r n  c a l l e d  Fox .  
T h i s  w i l l  p r i n t :  THE Q I I I C l <  BROWN FOX JUMPEn OVER THE 
LAZY DOGS R A C K  

1 7 .  P r e s s  ENTER (WHERE) a n d  you w i l l  s e e  t h e  f o l l o w i n g  
s c r e e n  a s k i n g  i f  you wou ld  l i k e  f l o w  c o n t r o l  on  o r  o f f :  

H i t  FWD t o  o b s e r v e  f l o w  c o n t r o l .  1 BACK t o  i g n o r e  f l o w  c o n t r o l .  

L e t ' s  c h a n g e  t h e  s e c o n d  b y t e  f r o m  HEX ' 0 0 '  t o  HEX ' 4 2 . '  

1 0 .  F i r s t  p r e s s  SET (TEXT) t o  s e l e c t  (move c u r s o r  t o )  t h e  
h i g h  n i b b l e .  

11. T h e n  p r e s s  FWD f o u r  t i m e s .  

Your  s c r e e n  s h o u l d  l o o k  l i k e  t h i s :  

H E X  C h a r  S t r i n g  ( C u r r e n t  S i z e  i s : 0 l )  
40 # 0 2  A@ 

I 

NOW s e l e c t  t h e  l o w  n i b b l e :  

1 2 .  P r e s s  SET (TEXT) t o  s p e c i f y  l o w  h a l f  o f  HEX c h a r a c t e r .  

1 3 .  P r e s s  FWD t w i c e  t o  i n c r e m e n t  l o w  n i b b l e  f r o m  0  t o  2 .  

1 4 .  P r e s s  ENTER (WHERE) t o  a c c e p t  t h i s  b y t e  a n d  move t o  t h e  
n e x t  o n e .  

Your  s c r e e n  s h o u l d  l o o k  l i k e  t h i s :  

I H E X  C h a r  S t r i n g  ( C u r r e n t  S i z e  i s : 0 2 )  
0 0  # 0 3  ABn 

1 5 .  P r e s s  SET (TEXT) t o  s e l e c t  h i g h  n i b b l e .  

1 6 .  P r e s s  FWD f o u r  t i m e s  t o  c h a n g e  h i g h  n i b b l e  f r o m  0  t o  4 .  

1 7 .  P r e s s  SET (TEXT) t o  s e l e c t  l o w  n i b b l e .  

1 8 .  P r e s s  FWD t h r e e  t i m e s  t o  c h a n g e  l o w  n i b b l e  t o  3 .  

1 9 .  P r e s s  ENTER (WHERE) t o  a c c e p t  t h i s  b y t e  a n d  move o n  t o  
t h e  n e x t .  

Now y o u  h a v e  s e t  b y t e  t h r e e  t o  ASCII  C  a n d  a r e  p o s i t i o n e d  t o  
d e f i n e  t h e  f o u r t h  b y t e .  L e t ' s  c h e a t  a n d  u s e  a  s h o r t c u t .  

20.  P r e s s  FWD a n d  BACK s i m u l t a n e o u s l y  a n d  h o l d  down f o r  a t  
l e a s t  o n e  s e c o n d .  

Y o u ' v e  l e a r n e d  t h e  s h o r t c u t  f o r  c o p y i n g  t h e  p r e v i o u s  b y t e .  By t h e  
way t h e  HOME, END a n d  CLEAR l a b e l s  o f f e r  s h o r t c u t s  t o o .  By 
p r e s s i n g  SCROLL w i t h  BACK (HOME), you w i l l  g o  t o  t h e  f i r s t  
c h a r a c t e r  i n  y o u r  s t r i n g .  SCROLL w i t h  FWD (END) t a k e s  y o u  t o  t h e  
l a s t ,  a n d  SCROLL w i t h  TEXT e r a s e s  t h e  e n t i r e  s t r i n g  (CLEAR). 



HEX C h a r  S t r i n g  ( C u r r e n t  S i z e  i s : 0 3 )  
4 3  RP14 ABCC 3.  S l i d e  t h e  232 M o n i t ~ r  power  s w i t c h  ON. 

2 1 . ' ~ r e s s  FWD o n c e  t o  c h a n g e  t h e  l o w  n i b b l e  t o  4 .  

Your  s c r e e n  s h o u l d  l o o k  l i k e  t h i s :  

H E X  C h a r  S t r i n g  ( C u r r e n t  s i z e  i s : 0 3 )  
44 RR4 ABCD 

2 2 .  P r e s s  ENTER (WHERE) . 
Your s c r e e n  s h o u l d  l o o k  l i k e  t h i s :  

HEX C h a r  S t r i n g  ( C u r r e n t  S i z e  i s : 0 4 )  
0 0  #R5  ABCDn 

Now, y o u r  S t a r t S t r i n g  is c o m p l e t e d ,  s o  d o n ' t  p r e s s  ENTER o r  you 
w i l l  a d d  HEX 00 a g a i n .  N o t e  t h e  s i z e  o f  y o u r  s t r i n g  ( C u r r e n t  S i z e  
is :  0 4 ) .  

2 3 .  P r e s s  MENU. 

T h a t  s t o r e d  y o u r  T r i g g e r  s t r i n g ,  a n d  b r o u g h t  y o u  o u t  t o  t h e  Menu 
Mode. S p e c i f i c a l l y  t o  t h e  f o l l o w i n g  s c r e e n :  

FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s .  
S t a r t  T r i g g e r :  O f f  

L e t ' s  s a y  y o u  w e r e  s e t t i n g  t h e  S t a r t S t r i n g  s o  y o u  c o u l d  b e g i n  
c a p t u r i n g  d a t a  when y o u  r e c e i v e  t h e  s t r i n g  ABCD o n  t h e  TD l i n e .  

24. P r e s s  SET (TEXT) u n t i l  you s e e  TD t o  s e t  t h e  S t a r t S t r i n g  
t o  s e a r c h  o n  t h e  TD l i n e .  

Y o u r  232  M o n i t o r  w o u l d  now b e g i n  c a p t u r i n g  d a t a  when i t  r e c e i v e s  
t h e  ASCII  s t r i n g  'ABCD.' Your  s c r e e n  s h o u l d  l o o k  l i k e  t h e  
f o l l o w i n g  s c r e e n :  

I FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s .  
S t a r t  T r i g g e r :  TD 

4.  P r e s s  MENIJ. Your  s c r e e n  may a l r e a d y  h e  s h o w i n g  t h e  
c o r r e c t  b a u d  r a t e  Eor y o u r  n e t w o r k ,  i f  i t  i s n ' t  p r o c e e d  
t o  s t e p  5 ,  i f  i t  d o e s ,  s k i p  s t e p  5. Your  s c r e e n  s h o u l d  
l o o k  s i m i l a r  t o  t h e  f o l l o w i n g  s a m p l e .  

F"dD o r  RACK Eor O p t i o n s .  SET f o r  V a l u e s  
Baud R a t e :  9600  

5 .  P r e s s  SET (TEXT) u n t i l  t h e  b a u d  r a t e  m a t c h e s  your  
e q u i p m e n t ' s  b a u d  r a t e .  

6 .  P r e s s  FWD t o  d i s p l a y  t h e  S t o p  R i t s .  IE t h i s  m a t c h e s  
y o u r  e q u i p m e n t ,  s k i p  t h e  n e x t  s t e p .  

I FWD o r  RACK f o r  O p t i o n s .  SET f o r  V a l u e s  
S t o p  B i t s :  1 

7. P r e s s  SET (TEXT) t o  s c r o l l  t h r o u g h  a n d  s e t  t h e  c o r r e c t  
v a l u e  Eor t h e  S t o p  B i t s .  

8 .  P r e s s  FWD t o  d i s p l a y  t h e  D a t a  R i t s .  I f  t h i s  ma tche r ;  
y o u r  e q u i p m e n t ,  s k i p  t h e  n e x t  s t e p .  

FWD o r  RACK f o r  O p t i o n s .  SET f o r  V a l u e s  
D a t a  B i t s :  3 

'3. P r e s s  FWD t o  d i s p l a y  t h e  D a t a  R i t s .  I €  t h i s  m a t c h e s  
y o u r  e q u i p m e n t ,  s k i p  t h e  n e x t  s t e p .  

FWD o r  B A C K  f o r  O p t i o n s .  S E T  f o r  V a l u e s  
P a r i t y :  None 
j . . - - 

1B. P r e s s  SET (TEXT) t o  s c r o l l  t h r o u g h  a n d  s e t  t h e  c o r r e c t  
v a l u e  Eor  P a r i t y .  

11. P r e s s  FWD t o  s c r o l l  t h r o u g h  t h e  o p t i o n s  u n t i l  you s e e  
Loop T e s t .  Now p r e s s  SET (TEXT)  o n c e  a n d  y o u  w i l l  s e e  
t h e  P a s s e s  p r o m p t .  

I RACK /FWD s c r o l l  v a l u e .  SET moves c u r s ~ r  
Loop T e s t :  P a s s e s  (ENTER t o  c h a n g e )  0 1  



To r e p r o d u c e  a  s c e n a r i o  s i m i l a r  t o  t h e  one i l l u s t r a t e d  i n  f i g u r e  
5 - 5 ,  o E t e n  c a l l e d  a  l o o p b a c k ,  f o l l o w  t h e  s t e p s  below. 

1. Detach  one oE t h e  a s y n c h r o n o u s  l i n e s  from t h e  Brand X 
s t a t i s t i c a l  m u l t i p l e x e r  i n  New York and p u t  t h a t  l i n e  
i n t o  l o o p b a c k .  

Many m u l t i p l e x e r s  have a  c o n t r o l  p o r t  t o  
implement l o o p b a c k .  I f  y o u r s  d o e s  n o t ,  t h e n  
t h e  remote s i t e  s h o u l d  u s e  a  b r e a k o u t  hox t o  
c r e a t e  t h e  l o o p b a c k .  I f  you know what  you a r e  
d o i n g  you c o u l d ,  a t  t h e  remote  e n d ,  a l s o  j u s t  
s h o r t  p i n  2 t o  p i n  3 w i t h  a paper  c l i p .  

2. A f t e r  a  l o o p b a c k  c i r c u i t  i s  c r e a t e d ,  a t t a c h  t h e  male 
( D T E )  c o n n e c t o r  o f  t h e  232 Moni tor  t o  t h e  m u l t i p l e x e r  i n  
San F r a n c i s c o ,  l e t ' s  c h o o s e  l i n e  C1 a s  i n  t h e  magniEied 
i l l u s t r a t i o n  below. 

F i g u r e  5-6. P l u g  t h e  232 Moni tor  i n  be tween  t h e  computer  and  t h e  
m u l t i p l e x e r .  

25. P r e s s  SET (TEXT) t w i c e .  

Your s c r e e n  s h o u l d  l o o k  l i k e  t h i s :  

FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s .  
S t a r t  T r i g g e r :  Edi t /View S t a r t s t r i n g  I 

L e t ' s  check  t h a t  s t r i n g .  Once a g a i n  e n t e r -  Edit /View S t r i n g  
submenu. 

25. P r e s s  t h e  ENTER (WHERE) b u t t o n .  

27. P r e s s  any  b u t t o n .  

AS you c a n  s e e  your  232 M o n i t o r ' s  t r i g g e r  is ABCD. 

Example 5-2 A n a l y s i s  of a  2788/3788 B i s y n c  L i n e  

P u r p o s e  To d i s c o v e r  why t h e  r e p o r t s  coming o f f  o f  your  
RJE378n t a k e  s o  l o n g  t o  p r i n t  ( i . e .  your  p r i n t e r  is 
n o t  p r i n t i n g  t o  i t s  f u l l  c a p a c i t y . )  

Method We w i l l  p l a c e  t h e  232 Moni tor  between t h e  RJ3780 
d e v i c e  and t h e  modem t h a t  i t  is a t t a c h e d  t o ;  w e ' l l  
c a p t u r e  d a t a ;  f i n a l l y ,  we' 11 compare t h e  c a p t u r e d  
d a t a  t o  what  t h e  RJ3780 is a c t u a l l y  r e c e i v i n g .  

C o n c l u s i o n  I f  we s e e  t h e  same t e x t  d a t a  b e i n g  t r a n s m i t t e d  t o  
t h e  RJ3780 t h r e e ,  f o u r ,  o r  more t i m e s ,  t h e n  t h e  
b l o c k  coming i n  mus t  n o t  have  a  c o r r e c t  checksum. 
T h i s  c o u l d  s l o w  t h e  t r a n s m i s s i o n  and t h e r e f o r e  t h e  
a c t u a l  t h r o u g h p u t  which may aEEect  p r i n t i n g  s p e e d .  

P r o c e d u r e  We show you how t o  s e t  up t h e  232 Monitor  and t h e n  
i t  w i l l  be up t o  you t o  a c t u a l l y  examine t h e  d a t a  
f o r  r e p e t i t i o n s  o r  o t h e r  c l u e s .  I f  you do 
d e t e r m i n e  t h a t  e x c e s s i v e  r e t r a n s m i s s i o h s  a r e  
o c c u r r i n g ,  t h e n  you w i l l  want  t o  do t h e  
s y n c h r o n o u s  l i n e  t e s t  l i k e  t h e  one i n  example  5-4. 

Here is a n  example of  a  t e s t  w i t h  t h e  3780 p r o t o c o l .  Fo l low 
a l o n g  on your own 232 Moni tor  t o  t e s t  your  own b i s y n c  l i n e .  

1. Turn 232 Monitor  o n .  

The message  " B u f f e r  End" w i l l  a p p e a r  b r i e f l y  b e c a u s e  t h i s  message 
a l w a y s  f l a s h e s  when you f i r s t  t u r n  on t h e  232 Moni tor .  You a r e  
i n  View Mode. 

2. Push MENU t o  e n t e r  t h e  Menu Mode. 

You a r e  now p r e p a r e d  t o  c h a n g e  t h e  o p t i o n s .  



3 .  P u s h  FWD t w i c e .  

Your  s c r e e n  s h o u l d  l o o k  l i k e  t h e  f o l l o w i n g  s c r e e n .  

j YdD o r  RACK Ear  O p t i o ~ s .  SET E a r  V a l u e s  
D a t a  i l i t s :  8 - 

You a r e  now p r e p a r e d  t o  s e t  d a t a  b i t s .  We d o n ' t  n e e d  t o  s e t  b a u d  
r a t e  b e c a u s e  oE t h e  c l o c k i n g  s i g n a l  o n  p i n s  1 5  a n d  1 7 .  And n o  
2 e e d  t o  s e t  s t o p  b i t s  b e c a u s e  t h e r e  a r e n ' t  a n y  i n  s y n c l ~ r o n o u s  
mode. S k i p  t h e  n e x t  s t e p  i f  y o u r  D a t a  B i t s  a r e  p r o p e r l y  s e t .  

To c h a n g e  t h e  v a l u e  oE t h i s  o p t i o n :  

4 .  P u s h  SET (TEXT) u n t i l  t h e  p r o p e r  v a l u e  Eor t h i s  o p t i o n  
is s h o w i n q .  

5.  P u s h  FWD t o  c h e c k  P a r i t y .  

Your  s c r e e n  s h o u l d  l o o k  l i k e  t h i s :  

I FdD o r  BACK f o r  O p t i o n s .  SET Eor V a l u e s  
P a r i t y :  None 

5. You a r e  now p r e p a r e d  t o  s e t  p a r i t y  i f  n e c e s s a r y .  S e e  4 
a b o v e  t o  c h a n g e  t h i s  v a l u e .  

7 .  P u s h  FWD t o  s e t  : da t a  e n c o d i n g  i f  n e c e s s a r y .  S e e  4 
a b o v e .  

0 .  P u s h  Fi4D t~ s e t   node i f  n e c e s s a r y .  S e e  4 a b o v e .  

9. Pllsli FiJD t o  s e n  t h e  S y n c  C h a r  1 v a l u e .  

Your s c r e e n  s h o u l d  l o o k  l i k e  t h e  f o l l o w i n g  s c r e e n :  

FWD o r  UACK f o r  O p t i o n s .  SET Eor V a l u e s  
S y n c  C h a r  1: (ENTER t o  c h a n g e )  15 

L e t ' s  .a:;sume t h s t  1 6  H E X  i s  s h o w i n g  a n d  you a r e  u s i n g  ERCDIC. 
Y o u ' l l  p r o b a b l y  w a n t  3 2  H E X .  

1fl. P u s h  ENTER t o  c h a n g e  t h e  H E X  v a l u e .  

P r o c e d u r e  We w i l l  n e e d  t o  c r e a t e  a  l o o p b a c k  a n d  t h e n  r u n  a  
t e s t  t h r o u g h  t h a t  c i r c u i t  s e e  F i g u r e  l c l .  

I m a g i n e  you h a v e  a  p o i n t - t o - p o i n t  n e t w o r k  E r o ~ n  S a n  F r a n c i s c o  t o  
New York .  I t  c o n s i s t s  o f  two h i g h  s p e e d  t e s t i n g  s y n c h r o n o u s  l i n e s  
p r o v i d e d  b y  a  l o n g  l i n e  n e t w o r k .  S e e  F i g u r e  5-5. 

L i n e  A  T e r m i n a t e d  w i t h  two 9 6 0 0  Raud modems 

San Francisco \r\ New York 

Line A 
9803 8800 

Ulplaa 

0 

Line B 
9803 

WJ DSU Y 

T I  

L i n e  R T e r m i n a t e d  w i t h  two 96Fi0 Baud nDS D i g i t a l  S e r v i c e  U n i t s  
(DSU) . 

F i g u r e  5-5. N e t w o r k  c o n f i g u r a t i o n  u s e d  i n  t h i s  e x a m p l e .  

You a r e  now a b l e  t o  s c r o l l  ( B r \ C K  o r  FWD) t h r o u g h  v a l u e s  f o r  e a c h  
n i b b l e .  The  c u r s o r  i s  t ~ n c l e r  t h e  6 m e a n i n g  t h a t  n i b h l e  i s  
s e l e c t e d .  So l e t ' s  c h a n g e  i t  f i r s t .  



U s e f u l  H i n t s  

We recommend y c u  r e a d  a b o u t  t h e  E x c l u d e  o p t i o n  on  p a g e  29.  
E x c l u d e  a l l o w s  you t o  e x c l u d e  d a t a  b e t w e e n  o r  o u t s i d e  oE t h e  STX 
a n d  ETX c h a r a c t e r s .  A d d i t i o n a l l y ,  y o u  c a n  r e d e f i n e  t h e  STX a n d  
ETX t o  b e  a n y  v a l u e ,  t h e r e b y  a l l o w i n g  y o u  t o  t a i l o r  e x a c t l y  w h a t  
t h e  232  M o n i t o r  w i l l  s t o r e  i n  memory. 

Example  5-3 D e t e r m i n i n g  T h r o u g h p u t  P e r f o r m a n c e  o f  M u l t i p l e x e r s  

p u r p o s e  You h a v e  two b r a n d s  o f  s t a t i s t i c a l  m u l t i p l e x e r s ,  
t h a t  is m u l t i p l e x e r s  f r o m  two d i f f e r e n t  
m a n u f a c t u r e r s .  You w a n t  t o  s t a n d a r d i z e  o n  o n e  
m a n u f a c t u r e r ' s  m u l t i p l e x e r ,  t e s t i n g  s o  you  w a n t  t o  
t e s t  e a c h  m u l t i p l e x e r  i n d e p e n d e n t l y .  

Me thod  I n  o r d e r  t o  c o m p a r e  t h e  m u l t i p l e x e r s ,  you  n e e d  t o  
c o m p a r e  t h e  a v e r a g e  t i m e  i t  t a k e s  f o r  c h a r a c t e r s  
s e n t  Erom t h e  c o m p u t e r  t o  t r a v e l  t h r o u g h  t h e  
n e t w o r k  a n d  b a c k  t o  t h e  c o ~ n p u t e r ,  a s  i n  F i g u r e  5-4 ,  
f o r  e a c h  o f  t h e  m u l t i p l e x e r s .  

Average elapsed time 
is a good indication of 

ss, the performance of the 
multiplexer and the 
trunk line. 

Stop - Same string of characters --. 
Lwpback 

- St"ng of characters ----)> 
Star! 

San Francisco New York 

F i g u r e  5-4. T h e  l o o p b a c k  d e s c r i b e d  i n  s t e p  1 c r e a t e s  t h e  
c o n d i t i o n  i l l u s t r a t e d  h e r e  p r o v i d i n g  a  r o u n d  t r i p  
f o r  a n y  c h a r a c t e r s  s e n t .  

C o n c l u s i o n  The  s h o r t e s t  a v e r a g e  i n t e r v a l  o f  t i m e  f o r  a  
l o o p b a c k  w i l l  show t h e  b e s t  m u l t i p l e x e r  a n d  t r u n k  
l i n e  c o m b i n a t i o n .  

11. Push  BACK f o u r  t i m e s .  

Your  s c r e e n  s h o u l d  l o o k  l i k e  t h e  f o l l o w i n g  s c r e e n :  

1 2 .  P u s h  SET t o  s e l e c t  t h e  o t h e r  n i b b l e .  

I FWD o r  RACK Eor O p t i o n s .  SET f o r  V a l u e s  
S y n c  C h a r  1: (ENTER t o  c h a n g e )  1 2  1 
13 .  Push  FWD t w i c e .  

I FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s  
S y n c  C h a r  1: (ENTER t o  c h a n g e )  32 

Now you  h a v e  c h a n g e d  t h e  s y n c  c h a r a c t e r  Erom 1 6  t o  32 HEX. TQ 
l e a v e  i t  s e t  a t  32 

1 4 .  p u s h  ENTER. 

You h a v e  r e t u r n e d  t o  t h e  Menu Mode. 

I FWD o r  Q4CK f o r  O p t i o n s .  SET f o r  v a l u e s  
S y n c  C h a r  1: (ENTER t o  c h a n g e )  1 2  

- - - -- - - - - - . - -. -. ! 
1 5 .  p o s h  FND f o r  S y n c  C h a r  2. 

15.  I f  n e c e s s a r y ,  r e p e a t  s t e p s  1R-14. 

1 7 .  Pusti  FWD u n t i l  y o u r  s c r e e n  s h o w s  " D r o p  S y n c  C h a r "  
o p t i o n .  

1 8 .  P r e s s  SET (TEXT) u n t i l  you s c r e e n  l o o k s  s i m i l a r  t o  t h e  
f o l l ~ w i n g  s c r e e n :  

FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s  
D r o p  S y n c  C h a r :  (ENTER t o  c h a n g e )  FF 

1 9 .  I f  t h e  HEX v a l u e  s h o w i n g  is FF, you  a r e  s e t .  T E  i t  
i s n ' t ,  p r e s s  ENTER a n d  s e t  HEX v a l u e  a s  i n s t r u c t e d  a b o v e  
i n  s t e p s  117-14. 

Tf y o u r  s y s t e m  u s e s  00 HEX i n s t e a d  oE FF HEX, you w i l l  w a n t  t , ~  
s?t t h e  D r o p  S y n c  C h a r  a s  PlCl HEY. 



2fl. P u s h  FWD u n t i l  y o u r  s c r e e n  l o o k s  s i m i l a r  t o  t h e  
f o l l o w i n g  s c r e e n .  

FWD o r  BACK f o r  O p t i o n s .  SET f o r  V a l u e s  
C o d e :  ASCII 

21. You a r e  now p r e p a r e d  t o  s e t  t h e  c o d e  i f  n e c e s s a r y .  S e e  
s t e p  4 a b o v e .  

2 2 .  P u s h  MENU. 

START FS - 
You a r e  s e t  t o  s t a r t  c o l l e c t i n g .  Me s u g g e s t  c l e a r  t h e  b u f f e r  
E i r s t .  

23. P u s h  SCROLL a n d  TEXT t o g e t h e r  a n d  h o l d  down f o r  a t  l e a s t  
o n e  s e c o n d  a s  i l l u s t r a t e d  b e l o w .  

Figure 5-2. START enables the RS-232 interface. Data will be 
collected as soon as two sync characters are 
received. For viewing options, see Section 2. 

2 5 .  P u s h  STOP, t h a t  i s  FWD a n d  TEXT h e l d  down t o g e t h e r  f o r  
a t  l e a s t  o n e  s e c o n d .  

~ ~ ] [ F W D 2 ] ~ [ ~ ] ~  
I CLEAR STOP - 

Figure 5-1. Buffer is now clear. 

24. P u s h  START, t h a t  i s  BACK a n d  FWD h e l d  down t o g e t h e r  
f o r  a t  l e a s t  o n e  s e c o n d .  As i l l u s t r a t e d  b e l o w :  

Figure 5-3. This will stop data collection. 

Possible problems 

I f  n o  d a t a  a p p e a r s ,  p u s h  START FS a g a i n  t o  F o r c e  S y n c .  T h i s  w i l l  
c a u s e  t h e  2 3 2  M o n i t o r  t o  b e g i n  c o l l e c t i o n  oE a n y  d a t a  w i t h o u t  
w a i t i n g  f o r  a n y  s y n c  c h a r a c t e r ( s ) .  By u s i n g  t h e  SHIFT 
c a p a b i l i t y ,  you  c a n  s e e  w h a t  t h e  c o r r e c t  s y n c  c h a r a c t e r  is a n d  
s e t  i t  on  t h e  2 3 2  M o n i t o r ,  t h e n  t r y  a g a i n .  


