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(Technical Description for No. 1 A ESS)

FWERLE
& % wH*

AN A I A SR A THIE A ATE A i1 A ATE A S wA AT A A A1 A ST A AT A S A AT A A 1T wA AL A AT A A1 A aHll A, AHI~A ANy -wA 11 wA 11T vA

3. 1 A processor Area.

(8= SPC A9 Central processor /v 7}
A gEe aEla oS HE e R EEs
BEzA WERrl 4 “1 A Technology” R o 2
BAZESE 19761 Chicago ¢ Illinois Bell Co.ol]
A BE AEEAN & Az o Mgl W
el EEAY SPC THAHAP M4 vl ¥R
S 72w glem 7 Demension & g3t 7+
o}
¢ Down time objectine 2 minutes/year

System Outage Allocation

1) Recovery Deficiencies 0.7

2) Procedural Erros 0.6

3) Soft ware Deficiencies 0.3

4) Hardware Reliability 0.4

Total 2.0 minutes
¢ Intermediate Maintenance Objectives
1) Diagnostic Fault Detection 95%
2) Trouble Location to With in 3 Replacable
Modules 90%
o1 A ESS “Line” Capacity: 57,344 Lines/

Office ~129, 024 Lines/Office

o1 A ESS “Call” capacity

i Bes - (BHE)

1D BHC (Busy Hour Calls) 180, 000
2) Peak BHC 240, 000
¢ CCS (Hundred Call seconds)
1) Current Network about 210, 000 CCS
2) Future Network about 366, 000 CCS
e Less Power required

e Less Floor space required

17 . —

|No. 1ESS PS 1.153. 433 bitsl

[No. 1ESS §KCS 196. 608 bits[

‘No. 1 ESS 32 KCS 2.359. 296 bits’

‘ No. 1A ESS Semiconductor 256 K 40. 894. 504 bits \

e Faster Processor Cycletime
1) Cycle time Comparisons
Program Fetching

No. 1 ESS | 5548 - [
No. 1A BSS| 709ns |

CS memory reads

No, 1ESS |5.5#58 |
No.1 A ESS| 790 ns t




PS memory reads

No. 1ESS | 16.548 ) |

No.1A ESS %%‘Ons |

® Three Program Language
1D 1 A Assembly Language
—Call Processing Programs
2) Diagnostic Language—“DL—1"
—Diagnostic Tests
3) ESS Programming Language—“EPL”
—High Level Language
o Constrains for 1 A Processor Lay out
1) Critical Bus Timing
a, Call Store Bus 30FT
Prog. Store Bus 30FT
Aux. Unit Bus 50 FT
Data Unit Bus 235FT
Peripheral Bus
CDD ENABLE 425 FT
CODED ENABLE 450 FT(No. 4 ESS)
2) Normal Switching Environment
a. Temperature 5°C to 38°C
b. Humidity 20% to 80%
3) Compatibility
a. No, 1 A ESS
b. No. 4 ESS
=3 1 A Processor Community & oh-&3} 7
o] 7HEe] EEEEHEI S o2 ST .
1) CC; Central Control
2) PS: Program Store
3) CS: Call Store
4) FS: File Store
5) ADS: Auxiliarly Data System
6) I/0 Interface: Input/Out put Interface
7) PPIl: Peripheral System Interface
3-1-1. Central Control [
2f@el 1 A Processor (Active & Standby)7}
2B H 5% (Peripheral Community)S  4fisk
of #HiiE BEAY & #EES Btd &% mem-
ory(PS, CS, FS & TU)S] M=l Instruction
5} Data & B}
CC = Control Program & read 3}o] decode

[ T

execute dh=ul] JEIE-S 700n sec HER JE
s 280 CCr} PR A—{FEE AR
Babepsb 1fES] CCrF =" H#e 2 Out
of service ¥ 3 nonmatching mode & SEH
2
CC7l vF& Unit o} HHEEE el FH
HE HEBERFEKE 48 Basic Bus &,
1) PS Bus: CC ¢} PS 7}k
2) CS Bus: CC 9} CS 7+
3) AU Bus: CC ¢ AU (Auxiliary Unit)zk
4) PU Bus: CC ¢ PU (Peripheral Unit)zk
o] slvh.

o] Bus & AT HHEEIEF =

1) Coded enable ® Address signal & Add-
ress Bus & &3l CCol4 % Unite] B
W3

2) FEse] enable ® Unitel] Write Bus&
Eiled Data® 3y KUM= 527
Unit 28] CCdl

3) Reply Bus & @sled ASW (All Seems
Well) Signal & »u £r},

3-1-2. Program store ¥ Call Store

Store Unit ##¥}+ Semiconductor & {E]s}
] Store Capacity = 256 K 2 kg &1k, HH
{b=la glch.

1{8 Semiconductor Stored Frame (2 bays)
ol = BAEEE 14H(PS 68, CS 8fE)S Semic-
onductor Store Unit & z3 gt}

PS %= Generic Program & Resident Program
ul-4 Store stz gloo CS¥E —BfY Call Pro-
cessing Data, Parameter, 283 Translation
Data & fywistz glvh.

3-1-3. File Store

PS 2 CS 3o}l Bulk Storage Device 24
e Disk b 26bits word 640,000 words &
frakstz glo= PSel {#HT nonresident Ge-
neric Program 3 CSefjA {FHE Diagnostic
Program Store, Parameter, Translation Data
E Store stx gl rt.

Disk [E1# 8= 1.745 RPM 2.2 Data ¢ Read
out Speed & 8.5ms LiNe] v},

3-1-4. Auxiliary Data System



Magnetic Tape & (A3t Data & Write &
Read & 4 4& BE2A ol F BRL

1) DUS (Data Unit Selectors)

2) TUC (Tape Unit Controllers)

3) TU(Tape Unit) = = o] £l Byik Data =

o AMA(Automatic Message Accounting)
e Program Up Dating

e System Initialization & Reinitialization
o Trouble-Locating Programs 5o]t},

3-1-5. Input Out Put Interface

BEEIES] CC ok KHEEFS] 1/0 device o
A Bes, B#EER (Buffering) & 5= Frame 2
2 BEEd ed 1E9 1/0 Framedl & 2@
4] I0US ¢} 16 S} IOUCE f@masts gow
A1 1/Ee] I0US,(Ek-& IOUS)E CCal 4
Address ¢+ Instruction -% decode s+ Instruc-
tion ¢] Data #:%& % zelsl 8 IOUC
rholl A1 Addressol] ksl EEIE IQUCZE o =
decode ¥ Instruction Data & Xyich, o] =
I0US ¢} 1I0UC 53¢ Synchronization & w37
B3 IOUS«) A Clock Pulse & IOUCe] x:
o},

IOUC = 1/0 device & Hiife] 28 Logic
circuits & Bffdla ¢o=, £ I0UC vle} 3
ports & I/0 Terminals (I/O Device)& 71
At

3 portstpr Port S/ROE BEEREB

o)
e

(Data & Control Signal)¥: ASCII (American
National Standard Code for Information Inte-
rchange) Code & {8 encode 3trc}.
3-1-6. PPI (Peripheral System Interface)
PPI Frame ¢ ##E-& o1&k 2.
1) Interface between 1A Processor and
Peripheral Unit it Controls.
2) Monitor and Control of Power Switches
and Lamps in 1 A Processor Frames.
3) Monitor and Control of Keys and Lamp
indicators on MCC.
3-2. 1A Peripheral Community
Peripheral Area el HIEMMAKES WLk
#(Switching Network)7} BFe]l™ o] & Swi-
tching Network o] #3+ @3t SEH-E ko
&3 24 monitor & Control group ¢} =t
1) Scanner
2) Signal Distributor (SD)
3) Central pulse Distributor (CPD)
3-2-1. Switching Network
8 Steps &] Switching Circuit & A @ik
7} #R S Switch Network System ol =
1) Line to Line
2) Line to Trunk
3) Trunk to Trunk ¢ Kol glow
Network #5 Block -&
1) LLN (Line Link Network)

Pork SO1 Port SO2 & REHMo 2 #Ks o 9) TLN(Trunk Link Network)® 4] o« s}
2 IOUC ¢+ 1/0 Ports 7bef] SIS 5 7o) ek} gluh.
LLN TLN
N\
S o\ S \
) B J \ J “B” ; .
2 —— ﬁwﬂ “A” o €7 [Link Link] “C" |Link| “A” NN e
| bapEi | Lisk || Link Link Lick ™7
Customer PR [MDFI ! ' JGF ‘ TDF
| |1isc | e "o sc TSC

PF: Protector Frame

MDF: Main Distributing Frame
LEN: Line Equipment Number
LSC: Line Switching Circuit
JSC: Junctor Switching Circuit

JGF: Junctor Grouping Frame
TSC: Trunk Switching Circuit
TDF: Trunk Distribution Frame
LLN: Line Link Network

TLN: Trunk Link Network



1A ESS Line Link Network Capacities

Line Concentrator | Concentration Ratio | Maxmum number | Maximum namber |
(Line to Junctor Remark
Ratio (LCR) Ratio: LJR) of LLN of Lines
201 | 201 [ 28 | 57.344 | For heavy Customer
|
211 ] 3:1 | 28 j 86, 016  Usage
4:1 ’ 4:1 \ 28 ! 114. 688 ! For regular Customer
411 | 6:1 | 21 | 129. 024 Usage

2 Switching Network ¢l] {#ifi¥ & Switch-
ing Components = Remreed 2 #HRS o glo
o R A e BEVRRES
Hol glrh

LSColl #iE= = mAE Traffic &
9] 4%/ Bl Line Concentration Ratioe] =}
Hop zro] BMLIA FEtd 5 U

3-2-2. Scanner

Customer Line ¢] {#RS1A] ol =& #I53}
2 Dial pulse & B&4n3led CC & input inform-
oo Fx #%EE 3o Scanner 9
Scanning Pointe] 3= Components + 1
Y3k o] 3 MN& Ferrite Rodan Control Win-
ding 5] 313 Loop 3] 2 MEELTA =2t Pulse
FES R

7t 5 O
B

ation &

Voo DMER DNEL JUari TN
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3-2-3. SD (Signal Distributor)

EFHEES E3tx 42 No. 1A ESSRFY
BRES REHES O #FH"

SD = Trunk, Services Circuit, Junctor Cir-
cuit z8j 3z 3Lfh Control Circuitsol] gl+&= MLR
(Magnetic Latching Relay)E4 EEslz #
EA 7l FHozd AL glon, =iy
£ second & BHfEL & CCo m sec®] BHE

4 3l Relay [819 Buffer &S ).

SD &,

1) Wire spring relay & =

2) Triac & {#H% SD 7} g

Triac-& 2 fEHstZ gk

3-2-4. CPD(Central Pulse Distributor)

CColl 4 Peripheral Community & {#i£s =
S wol4 Distributing A7 %
Equipmentd4] CCeof] o2t = s
Control 3} 78%1& 3he}.

CC2¥H enabled CPD: CC 238 Ad-
dress 7} %3+ ) HE#esle) Pulse & Perip-
heral Community &) 2.3z}

Pulse = Unipolar t} bipolar ## Unipolar =
£ 2 Scanning Device, SD, Network Frame,
Control Device %8 @A Zlt}l. enable pulse
2 uke Peripheral Community = o]d] 3}
Verification Pulse & CPD 2 &Rt o] &
2= Verification Pulsed] &3l CPDolA =
decode 3}of CC 2 Blth.

=3 bipolar £ HEEMT/CMT)2 By
o] =2 Circuit 49| Flip-Flop ¢ kfEE ¥ 3}
A}t Logic Circuit & EfEA 7l ol (HHAH

o] =} bipolar pulse & 2+-& Circuit &= CPD
2 Verification Pulse & &&= serh

SD ¢}
o

=
2=

=
L=

No. 1 A ESS Processor/peripheral Interface

PU

R Unipelar| 1,SC, LJC, TJC

cC ]—] PPI || CPD [— TSC, MS, SD

[ S B ‘ J CMT, MUT, JF
Set/Reset

bipolar __i}&_‘

MT/CMT }

|

|
1
|
;
j
|

|



3.3 Maintenance & Administration
Control Area

ESS EWE MEFPIRSFE o RFER o] Hiksh
E BHEE4 MCC(Master Control Console)
E EMSt glor R & System & Re-
mote control 3}7] H3 SCC(Switching Control
Center System)-2 %Est7| . g},

MCC & #ksh= #iEe o3 2o

(Processor and peripheral Community)
|

v

|

] TLTP | AMA | TTY | c&D |

TLTP: Trunk Line and Test Pannel
AMA: Automatic Message Accounter
TTY: Telety Pewriter

C&D: Control and Display

3-3-1. TLTP
daf Line 348 Pannel € %3ERY MAZH
s g Line & FABRSH7] B3 HKjiie] =t
3-3-2. AMA(Automatic Message Accoun-
ter)

EEWTE] BEEES H&HERE BT K
SR FogEEEe] o

3-3-3. TTY

Operator 7} Computer(l1 A processor)el] ¢]
o o8 FiRk(input)dA v, Computer 7} Ope-
rator o] Al HEPRSl AREEE ¢ & (out put) Data
T 2%ehe wRERE R A RZ(EHAEL 1200 Band
o] “Data Speed 40”-& {Ffisted mEETE 2

ol =}

3-3-4. C&D

A 9 FREEEZA Service kAo 9=
it o

a8 = Hardware v} Software & £k
Button & {#Hste #ElAYe. 2 Control 3
FIR2

ey

5=
Out of Service #f& REEANeE £
X
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BSP (Bell System Practices)

Student Work binder for BSCTE

The 1A Processor of The Bell System Technical
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