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1.01 This section provides an overall description

of the State of California Automatic Tele-
communications Switching System arranged for
Data Services (ATSS/DS). :

1.02  (Reserved for future use)

2. INTRODUCTION

2.01 The State of California ATSS/DS is part of

the Statewide Data Switching Network
(DSN). It utilizes the DSN to interconnect digital
terminals/stations and computer ports located at
various state agencies and colleges throughout
California (Fig. 1). (Complete description of the
DSN is covered in Sections 314-900-918PT thru
314-900-999PT.)

202  There are 19 campus locations throughout

the state that connect to the network. Each
campus location interfaces with the network via a
(M3212-1) multiplexer. The trunk feeds between

San Francisco-- 611 Folsom Street, 5th Floor

2,03  The trunks between switches are initially a

combination of voiceband 209-type data
set links at 9600 b/s and a wideband 303-type data
set link at 230.4 kb/s via T-carrier.

2.04 The Network Manager System (NMS) de-

scribed in Section 314-900-918PT will be
colocated with the (M3201-2) data switch at the
Sacramento location. (See Fig. 2).

2,05 Figure 3 is a typical campus configuration

used throughout this system. Both asyn-
chronous and synchronous terminals are used.
Asynchronous terminals are Teleray cathode ray
tube (CRT) and Model 33 ASR Teletypewriters
(TTYs) that are input to the network via voice-
grade data sets to the (M3212-1) multiplexer.
Synchronous terminals are known as RJE (Remote
Job Entry) terminals. The various manufacturer
types presently being used at the 19 campus loca-
tions are listed in Table A.
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2.06 The synchronous terminals will interface to

the network via the (M671) Remote Ter-
minal Interface Unit (RTIU) covered in Section
314-900-956PT. The RTIU and RJE terminals are

located adjacent to the (M3212-1) multiplexer

(within 50 feet EIA cable). ‘

TABLE A
SYNCHRONOUS TERMINAL TYPES
LOCATION MANUFACTURER
1 Humboldt Control Data 3150
2 Chico Control Data 3150
3 Sacramento Control Data 3150
4 Sonoma (2 terminals) | NCR Model 200
5 Hayward Control Data 3150
6 San Jose Control Data 3150
7 San Francisco Control Data 3150
8 Fresno Control Data 3150
9 Stanislaus IBM 360/20
10 San Luis Obispo IBM 360/40
11 Los Angeles Control Data 3150
12 Bakersfield IBM 360/20
13 San Bernardino IBM 360/20
14 Fullerton Control Data 3150
15 Long Beach Control Data 3150
16 Dominguez Hills Honeywell Model 200
17 Northridge Control Data 3100
18 Pomono Control Data 3150
19 San Diego IBM 360/40

3. SYSTEM DESCRIPTION
(A) GENERAL

3.01 ATSS/DS provides a network capable of in-

terconnecting digital data terminals and com-
puters. The system utilizes data switches to concen-
trate, multiplex, and route traffic. These switches
are connected via high speed data lines (4.8 to
56 kb/s). Time division multiplexers are used at
remote locations to provide efficient use of facili-
ties by concentrating access lines required to sup-
port the network. A network control center (NCC)
provides system management, diagnostics, and con-
trol. Data is normally transmitted over the shortest
available route, or if this route is busy, any other
alternate route connecting the various switches.
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3.02 Terminals or stations are typically TTYs,

CRT devices, and RJE terminals. Terminals
may be connected to switches either directly, by
appropriate data sets and lines, or via remote mul-
tiplexers. The multiplexers provide remote con-
centration of several terminals, combining the out-
put of these terminals over one or more synchro-
nous data lines to the network data switch.

3.03 The system allows for expansion and addi-

tion of data switches and multiplexers.
Multiplexers may be converted to switches as re-
quired by growth.

3.04 Security is provided by partitioning. This re-

stricts user terminals from making improper
connections. Partitioning is provided by assigning
terminals to originating access groups and restrict-
ing these to specific terminating stations or compu-
ter ports.

3.05 The system is transparent to all data trans-

fer; that is, the individual character codes
will have no effect on the transmission after a con-
nection is established. Initially, neither speed nor
code conversion will be provided. Therefore, all
terminals and computer ports that are assigned to
the same access group must be compatible with
each other.

3.06 The system uses standard EIA-RS232C in-

terfaces for connection to communications
terminals and lines. Provisions to interconnect with
the “Dataphone®” Digital Service (DDS) are also
incorporated into this network.

3.07 Other features which are available in the
System include sign-on queuing, autobaud
and echoplex for the user ports as well as error
detection, retransmission, and automatic alternate
routing on the trunk lines between switches.

3.08 The system is capable of establishing traffic

priorities between switches. Top priority
would be provided by reserving a spectrum on the
line for a select access group. This group would
then have service equivalent to a private line re-
gardless of other traffic usage on the same line. In’
addition, asynchronous terminals can be assigned
priority over synchronous terminals. Under this
condition, as more asynchronous terminals are
assigned line spectrum the traffic from the syn-
chronous terminals will be restricted.



3.09° A minimum of 300 bauds of line spectrum
" will be reserved for each synchronous ter-
minal to prevent it from timing out under heavy
load conditions. Traffic from such synchronous
terminals will be controlled by the RTIU.

310 Theé simultaneous assignment of asynchro-
" nous terminals to line spectrum is limited
t6' that available. This will prevent system overload
under normal operatmg condltlons '

3f,1‘1 ) Dlagnostlc reports of any major failures will
e L., be automatlcally recéived ‘in printed form
'for rev1ew by the System Manager. In addition,
‘error rates exceedmg preset threshold levels will be
‘reported automatically. Cumulative error totals for
the’ current day and hour will be transferred to the
NCC and summaries will be avallable to the System
Manager on demand ' ‘

'(B) FEATURES

3.12 ATSS/DS provides two modes of switching
-7 data traffic, the packet mode and the cir-
¢uit switch'mode. The packet 'mode provides error
detection' and retransmission between calling and
‘called switches, and provides maximum line utili-
zation for interactive type traffic. This is the most
‘efficient scheme in the current state of the art.
‘Data from 'user’ terminals or host processors is as-
sembled in ‘"packets at the originating switch ‘and
disassembled at the terminating switch.

3.13  Circuit switching is used for high density

traffic that maintains its own error detec-
tion and correction scheme’ (ie, synchronous traf-
‘fic). ‘Using the “circuit switch mode reduces trans-
‘mission delay and maximizes line utilization by
directly connecting the host to the transmission
terminal.

3.14 Systern security is provided by partitioning.

This prevents user terminals from placing

unauthorized connections. Partitioning is provided
by assigning terminals to access groups. Assign-
ments are resident in software tables, in each data
switch, for all terminals and computer ports served
by that switch. These assignments may be changed
only from the System Manager’s terminal in the
NCC. The tables define all access groups with
which each terminal or computer port is permitted
to establish a connection. Both calling terminal
switch and called terminal switch must verify the
table assignment before the connection is estab-
lished. All tables will periodically be checked
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against the NCC master file. This check will serve to
verify changes, giving constant background surveil-
lance ‘of unauthorized attempts to modify tables.
Up to 60 access groups are avallable for partltlon-
ing. :

3.15  Security from casual monitoring of data on
~ the trunks between switches is provided by
the use of variable length packets. Characters from

‘ohe terminal are interleaved with characters from

other terminals on a c'ontinUOusly varying basis.

‘Such assignments within' packets will vary with'the

number of connections‘between ‘the same serving
switches, and is also dependent on the act1v1ty of
those termmals

3.16  The system- is transparent to the codes and

protocol used by the terminals or compu-
ter ports at each end of a connection, thus, if the
two 'devices are compatible, and would success-
fully communicate with each other back to back,
with the appropriate modems in between, they can

-also successfully ‘communicate: w1th each: other

through the DS network

3.17  Automatic alternate routing is avallable for

- traffic ' between:'switches whenever more
than one trunk route is provided. Alternate trunk
routes may be*direct or via other switches (tan-
dem). Alternate routes may be assigned for auto-
matic load levelmg, 1f the State SO spec1f1es

3.18  Users b1dd1ng for service to asynchronous

switch ports will be connected to the extent
that the aggregate asynchronous traffic offered
does not exceéed the trunk capacity. Bids exceed-
ing this level will be placed in queue and users will

be connected on a first-in, flrst-out ba51s

319 For packet sw1tch1ng, error detectlon and

correction is provided by the system for
asynchronous traffic between switches. This is ac-
complished by collecting into packets the asyn-
chronous traffic from all ports on a switch which
have the same destination switch, and transmitting
these packets with two appended CRCs (error de-
tecting codes). In the event of a faulty transmis-
sion, a negative acknowledgement is returned from
the destination switch and the packet is retrans-
mitted.

3.20 If desired, a switch port or a multiplex port

will be configured to echo characters as re-
ceived from the terminal, providing a second error
detection capability. This feature is available only
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for full duplex terminals. connected over full duplex
facilities. A .terminal served by a switch port will
have the character returned from. that switch port.
A terminal served by a multiplexer. port has the
character echoed from the multiplexer. ‘

3.21. Switch or multiplex ports can also be con-

figured to monitor the parity bit, appended
to. each: character, from terminals directly termi-
nated on that switch or multlplexer Both even and
odd: parity are supported.by the system. A tem-
porary record is maintained in the switch each time
a parity error is detected. The switch will notify
the NCC whenever a certain parity error threshold,
measured in parity errors per unit time, is exceeded
by any terminal. The System Manger may then dis-
-able the offendmg termmal at the customer’s op-
tlon . .

.3.22, - No error correction is provided by the Sys-

-tem for synchronous traffic, as synchronous
terminals. generally have built-in error detection
and retransmission. If ATSS/DS were to duplicate
error correction, the line ‘utilization would be de-
creased and transmission delay mcreased

3?23 The System estabhshes and maintains on
- magnetic tape a record, available weekly, of
the following information on all calls: :

Attempt time . Called Station.
Connect time Calling Station
Holding time Initial Routing (for
Date .- . interswitch calls)

3;24' An asynchronous port can be conflgured to
: support - terminals of dlfferent speeds via
‘autobaud capablllty ; :

3.25 The packet mode of transmlssmn between
-switches has an error rate objective in ex-
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cess of one: error in 108 bits. The error rate objec-
tive for the circuit switch mode of transmission is

equal to that of existing facilities. . .

3.26 The transmrssron turnaround delay is mea-

sured, beginning at the time the last bit of a
test character is received at the originating switch,
continuing as the test character is transmltted to
the terminating. switch, looped back through the
EIA interface at the terminating switch, and ending
as the first bit is received back at the originating
switch. Transmission delay in the packet mode,
caused by.the packing and unpackmg of data for
error detection, is not expected to exceed 300 ms
in 90% of all transmissions, The . circuit switch
mode, used for a single sw1tch or for intermediate
switches on a tandem link, or for synchronous traf-
fic, is characterized by mmnnal delay of 3 to 4 ms
dependmg on line speed. Transm1ss1on delay. in-
creases in order to maintain high reliability (low
error rate), when increased system loading causes
degrading line conditions.

3.27 Sw1tches are des1gned to meet an ob]ectlve

of better than 98% ava.l.lablhty Terminals

-or computer ports directly served by a sw1tch can,

therefore, expect this type of reliability. Terminals
of computer ports served through :a, multiplexer
may experience more frequent fa11ures because al-
ternate routing and retransmission faclhtles are. not
provided between multiplexers and switches..

4. MAINTENANCE PROCEDURES

4.01  Procedures and responsibilities for the over-
© . all maintenance of the State of California

ATSS/DS System are- covered in detail in Section

314-900-901PT. ‘ . 3




