DATA COMM
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OUTLINE

1. Bits, bauds, bits/sec
2. RS 232C Interface standard

3. Hardwired vs. Modem connected

4, Types of Data channels

5. Asynchronous vs. Synchronous transmission
6. Types of telephone services available
7. Types of Modems available

8. Data concentrators

9. Types of advanced protocols - BISYNC, SDLC, HDLC

10. Packet switching networks; direct digital connection
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DATA TRANSMISSION

©
J
—- . THE PROBLEM
?
St
COMPUTER DATA TERMINAL
(CPU) EQUIPMENT

(DTE)

18-12;



BITS, BAUDS, BITS/SEC

BIT - Binary digit

BAUD - Speed of digital signals

BITS/SEC - Actual data rate

When Baud rate = BPS

When Baud rate # BPS

Bandwidth and Baud say similar things

Slide #3
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STANDARD DTE/MODEM INTERFACE

e V24 — SPECIFIES INTERFACE OPERATION

e V28 — SPECIFIES ELECTRICAL CHARACTERISTICS

e V24 + V28 = EIA RS-232C
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EARTH {

TRANSMIT
CONTROL

RECEIVE
CONTROL

GENERAL

4

/

PIN 1
PIN 7

PIN 2
PIN 15
PIN 4
PIN 6
PIN 24

PIN 3
PIN 17
PIN 8

PIN 6
PIN 20

RS-232C/V24 MODEM INTERFACE

PROTECTIVE EARTH
SIGNAL GROUND OV

TRANSMIT DATA
TRANSMIT CLOCK

RTS

CTS

EXT TRANSMIT CLOCK

RECEIVE DATA
RECEIVE CLOCK

DCD (RLSD)

DATA SET READY

DATA TERMINAL READY

.) O

€

MODEM

25-WAY CONNECTOR
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DATA CHANNELS

SIMPLEX HALF DUPLEX FULL DUPLEX

ASYNCHRONOUS SYNCHRONOUS
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SIMPLEX TRANSMISSION

TIME | SPEAKING UNIDIRECTIONAL LINK
> LISTENER
CLOCK

SOURCE SINK

INFORMATION CAN FLOW IN ONE DIRECTION ONLY
(e.g. SPEAKING CLOCK)
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HALF-DUPLEX TRANSMISSION

BIDIRECTIONAL LINK

SOURCE -
---------- - »> AR
SINK L—( SINK

INFORMATION MAY FLOW IN EITHER DIRECTION, BUT NOT SIMULTANEOUSLY

(e.g. NORMAL CONVERSATION)
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FULL-DUPLEX TRANSMISSION

CONTROL
> )
-

N\
FEEDBACK

INFORMATION MAY FLOW IN BOTH DIRECTIONS SIMULTANEOUSLY

(e.g. REMOTE CONTROL SYSTEMS)
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ASYNCHRONOUS TRANSMISSION
(e.g. ASCI! CODE)

START STOP MARK
SPACE 1,1% OR 2
1BIT BITS
SPACE .
[]
4 X X X X X X X .
MARK —1——1 d
MARK PARITY
IDLE DATA BIT
7 BITS

CHECKS
FOR
ERRORS

- - - e -

NEXT
CHARACTER
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ASYNCHRONOUS TRANSMISSION

MESSAGE FORMAT

LINE IDLE

B L O c kK EbBce

D AT A

Sy A

INVALID
DATA

- N M < 1 © ™

PARITY

BLOCK CHARACTER

END OF TEXT

START OF TEXT

CHECK



SYNCHRONOUS TRANSMISSION

DATA
SPACE

MARK

;-* / \ 4—_-./

1ST CHARACTER 2ND CHARACTER

CLOCK

JUHHURHERT R
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SYNCHRONOUS MESSAGE FORMAT

P N e e e e T e R R I - e -

‘ol A ' Ti Al iBiL'odcik, 1 ERROR
INVALID DATA Sy Sy Sy} D A1 T A 1B,L,0,C K., Eg| INVALID DATA
L L _ o _a_ 0 _ 4 v 4 _1___yCHECK
o e e
T

END OF BLOCK
A A S A A S A A SIS FLAG

CHARACTER CLOCK

NOTE: CHARACTER CLOCK IS USED BY DTE/CPU NOT BY MODEM
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THE SOLUTION

DIGITAL
e

DIGITAL |
————»

ANALOG

MO = MODULATOR

DEM = DEMODULATOR
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TYPES OF SERVICE

DIAL-UP LINES:
e GENERALLY AVAILABLE
e NO SPECIAL INSTALLATION

e 2-WIRE ONLY

LEASED LINES:
e BETTER QUALITY
e FIXED COST — NOT USAGE DEPENDENT

e CAN BE 4-WIRE
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MODEM

DIAL-UP SYSTEM

cPu

MODEM

TELEPHONE
NETWORK
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TELEPHONE
LINE

ACOUSTIC COUPLER

LOUDSPEAKER

MICROPHONE
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TYPICAL SYSTEM

AUTO-
ANSWER
MODEM

CPU

CALLED END

ACOUSTIC OTE
COUPLER

CALLING END
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MODEM

LEASED SERVICE

CPU

SEND  , ) RECEIVE
7/
AW

Recewve ) SEND

MODEM

DTE

18-144



)

BELL DATASETS — LOW SPEED

TYPE 103A

103F

113A

113B

TYPE 202

TYPE 212A

300 bps ASYNCHRONOUS
FULL-DUPLEX 2 WIRE DIAL-UP
LEASED LINE VERSION OF ABOVE
ORIGINATE

VERSIONS OF ABOVE
ANSWER
ASYNCHRONOQUS 1200/1800 bps
HALF-DUPLEX 2 WIRE

FULL-DUPLEX 4 WIRE

DIAL-UP/LEASED VERSIONS AVAILABLE

SYNCHRONOUS/ASYNCHRONOUS 1200 bps

FULL-DUPLEX 2 WIRE DIAL-UP
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BELL DATASETS - HIGH SPEED

TYPE 201 B/C 2400 bps SYNCHRONOUS
HALF DUPLEX 2 WIRE
FULL DUPLEX 4 WIRE
'

1200 bps FALL BACK

TYPE 208 4800 bps SYNCHRONOUS

AUTOMATICALLY EQUALISED

208A FULL DUPLEX 4 WIRE
2088 HALF DUPLEX DIAL-UP
TYPE 209A 9600 bps SYNCHRONOUS

AUTOMATICALLY EQUALISED
4 WIRE ONLY

4 CHANNEL BUILT IN MULTIPLEXER
18-146
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37210A

FEATURES:

4800 BIT/S, SYNCHRORNOUS TRANSMISSION

AUTOMATIC EQUALIZATION

COMPATIBLE WITH CCITT V27 bis/ter

BUILT-IN TEST PATTERN GENERATOR/ ERROR CHECKER

OPTIONS:

001 — PTT LINE ISOLATION, 4-WIRE
002 — PTT LINE ISOLATION, 2-WIRE
003 — AUTO-ANSWER (US)

004 — SECONDARY CHANNEL

005 — REMOTE COMMAND
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SECONDARY CHANNEL

e FSK ASYNCHRONOUS CHANNEL

e 150 BIT/S 4-WIRE INDEPENDENT CHANNEL

e 75 BIT/S 2-WIRE BACKWARD CHANNEL
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RELATIVE

RELATIVE OUTPUT
LOSS POWER
4B AMPLITUDE RESPONSE 0 4B
OF TELEPHONE CHANNEL
0 4
MAIN CHANNEL
5 SECONDARY
CHANNEL - 0
. _5
10 - - —10
L 15
it L _20
15 420+ 1.8kHz
20Hz 1kHz G2 okHz 3kHz
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REPLACE TERMINAL WITH TEST SET

1645A

FAULT DIAGNOSIS

MODEM

—_—
l——————
MODEM
———d—ﬂ
-
LOCAL LINE LOOPBACK: TEST LOCAL MODEM
E—
. )

REMOTE LINE LOOPBACK: TEST LINE IN LOOP

o

.

>

>

D)

REMOTE DIGITAL LOOPBACK: TEST REMOTE MODEM

A

B ———— ]
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PROTOCOLS

1. BISYNC -

2. SDLC -

3. Packet switching -

AcK NoDE 2

NODE 4
(CWCAGD)



US

JUM

ANALYSIS
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HEWLETTEPACKARD \

TWO TYPE OF SEGMENTS:

CODE AND DATA.
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( HEWLETTEPACKARD \

TWO TYPES OF DATA SEGMENTS:

EXTRA DATA SEGMENT

AND

THE STACK
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EXTRA DATA SEGMENT

~
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HEWLETTEPACKARD

DL

DB

THE STACK

PXGLOBAL

PXFIXED

PXFILE

SUBSYSTEM GLOBAL

GLOBLAS

LOCALS

EXPANSION

STACK OVERFLOW
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HEWLETTW PACKARD

PROCESS

PCBT ENTRY

ONE OR MORE CODE SEGMENTS

ONE STACK

POSSIBLE EXTRA DATA SEGMENTS

\
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HEWLETTM PACKARD

A PROCESS IS LINKED TO

1. JOB INFORMATION TABLE JIT

2. JOB DIRECTORY TABLE

3. JOB MASTER TABLE

(JDT

(IJMAT)

~

18-160
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HEWLETT w PACKARD \
HOW TO PROCESS A DUMP

1. STREAM DUMPJOB
2. RUN SYSINFO
3. FILL OUT THE SMR

4. GATHER INFORMATION
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HEWLETT HPACKARD N
WHAT YOU MIGHT FIND

1. JOB OR SESSION THAT CAUSED THE FAILURE.

2. 1/0 ERRORS.

REMEMBER:

A DUMP IS ONLY A SNAPSHOT,

THE CAUSE COULD BE GONE.

18-162
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HP?OOO II] MEMORY DuM
(C) HEWLETT«PACKAKD C

P BO0,0B OF SYS VeEr B UPDATE 01 FIXx 00 DUMP TIME 1/22/80, 9355AM

0. 19

KRRR K&

REGISTERS

RARAAR

HEWLETTEPACKARD

N

I 2133322232322 8 0222222220222 3802322222 2283222322232 2382222222322 223 22X 2]
STATUS = 101036
AR AR R AN R A AR R AN AR R RN R AN KRR R R R R AR RN R RR R R AR R AR AR R RN AR A RARRARRARARRRAANE AN KRR RNRARRRNARRAANARNRNRANRARANRA

* DATA SEGMENT

CODE SEGMENT TABLE PO

* CODE SEGMENT

INTER

EXTENDED CODE SEGMENT TABLE POINTER

DATA SEGMENT TABLE PO
PROCESS CONTRUL BLOCK
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INTERRUPT STACK BASE
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: S = 157237 : : : CARRY z OFF : LOAD MEM 3 OFF
: 2 s 161626 : : : COND CODE = CCE : DISP MEM = OFF
:t.ztgégittt:tttt*tlt:*tti**tttttt****:tt*****it**t*tttt:**fsgrswltgit:*ttttt:it*gggktiffliftgiit
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(’> JMAT - Job MAster Table Entry <‘\\

A W " - —— = = e e e W e

111111
011:2:314:5:6([7:8:910:1:2]3:4:5

0l state :D|I:G:A[U:C: INPRI | 0 state
R e L e P | 0 = free entry
Q 1| ty: job/session number | 1 1 = intrcduced, in
p- e e e e [ DEVREC
x 2| | 2 %40 = waiting, DEVREC
2 3 user name | 3 has scheculed
o, 4] | 4 %60 = initial, UCOP
La, 5] | 5 has created JSMP
- |mm e e e | 2 = executing, JSMP
~ 6| | 6 finished initial.
« 71 account name I 7 3 = terminating.
2 10| | 8 4 = suspended
- 11 |l 9 D = duplicative
T et et e e AL Ll | I = interactive
12| 110 G = group passwcrd
131 job name 111 (SET QUIET if state=2)
14| 112 A = account password
15] 113 U = user password
R e it e I 0 = passwerd validated
16 | |14 1l = must validate
171 group logon name 15 passwcrd
201 |16
211 [17
[~=mm o e e | C = JLIST is device
22| JIN device ¢ JLIST device |[18 class index
[mmm e e |
23| Julian date (CALENLAR) 119
R e e e L LT | ty = 1 - sessicn
24| time (CLCCK) 120 2 ~ job
25| 121
[ e e I
26| main pin XPRI 122

27| CPU lim. (0 deflt, -1 nc lim.) |23

30|S:R:N:FT :OUTPRI : NUMCOPIES 124 ORIGIIN/ORIGJLIST 1is

| e e | used as a scheduling
31| ORIGJIN : ORIGJLIST 125 link by UCCP (state=
Rttt e D LD DL L DL | $40). DB rel. ptr. to
011:2:314:5:6|7:8:910:1:2|3:4:5 next entry. Last entry
111111 contains 0.

S = OPIGJIN is spocled. FT = funny terminal

R = RESTART 0C - regular term.

N = SEQUENCED 01 - regular term.,

special logon
10 ~ APL term.

k 11 - APL term.
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HEWLETT@PACKARD

HP3000 [Tl WFMNKY DUMP RO0,N3 OF SYS VEK B UPDATE 00 FIX 02 DUMP TIME 2/07/80, 8:17AM
(C) HEWLETT=PACKARD CU. 1976

SEEE¥F PROCESS CONTROL BLOCK (1ST HALF) $REEEX

PCB DA'TA PRUCESS
ENTRY «==SEGMENT=== ecce[[NKS==e cecccccccccccccccccaccfi][ccnccaccccnnancccncsns eee]SCeone ===
NO XDS STK ADB LT FOP BQP WwS M RG RL MA BIO IO UCP JNK TIM INT SON FA ACT IMP SIR CR PSIN
3 101 SET 2 SET BIO | CR-

4 67 SET 1 SET JNK

5 70 SET D 12 2 JNK

é 71 SET 2 JNK

7 72 2 JNK

A 73 2 ACT INP CR

11 74 2 JNK

12 11 15 D 3 S JNK

13 76 JNK

14 77 D 2 3 ACT IMP SIR

15 100 2 JNK

4 102 2 SON (Fa NORM
.23 143 2 CT 1IMP NORM
25 227 2 ACT IMP NORM
27 170 2 ACT INMP NORM
k31 147 D 14 12 SJ‘QV'*' ACT IMP NORN

N
1%
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