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[57] ABSTRACT 
A stored program controlled electronic switching sys 
tem provided with large capacity economical periph 
eral memory equipments, such as magnetic drums, in 
which a part of the basic memory content, not subject 
to high speed access time, is stored permanently and 
also continuously varying information is periodically 
copied for the purpose of backing up the random ac 
cess main memory devices to decrease the number of 
the main memory devices. The switching system com 
prises data channel devices consisting of channel multi 
plexer and sub-channel equipment in order to obtain a 
standard interface scheme between the central control 
units and various input-output devices. The system fur 
ther comprises four-wire type trunk link network to be 
controlled by the same central control units for obtain 
ing wider system ?exibility for the application of ac 
commodating data switching facility, trunk switching 
facility, etc. 

4 Claims, 22 Drawing Figures 

IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 1



IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 2



PATENTEUSEPY 8M 3'. 760, 354 

saw 02 HF 12‘ 

Pg 2. 

54%” 9046/ 
5/9450 

IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 3



3.760.364 PATENTED SEP 1 8 I975 

SHKET 03 0F 1 2 

MWBO H6 3 M50 SPABO SPWBO 

CD3 
lCM 

H64 

ADDI 

19B 

IGAR 

IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 4



IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 5



IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 6



IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 7



IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 8



PATENTEDSEP18l975 3.760.364 

SHEET 08 0F 12 

FIG. IO 

IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 9



IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 10



IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 11



IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 12



IPR2013-00292, IPR2013-00293, IPR2013-00294 and IPR2013-00295 
Petitioner Microsoft Corporation - Ex. 1108, p. 13



3,760,364 
1 

ELECTRONIC SWITCHING SYSTEM 

BACKGROUND OF THE INVENTION 

l. Field of the Invention 
The present invention relates to an electronic switch 

ing system, more particularly to a stored program con 
trolled electronic switching system used, for example, 
in telephone exchanges, data exchange services, etc. 

2. Description of the Prior Art 
Various types of stored program controlled elec 

tronic switching systems are known. These conven 
tional systems operate primarily in what is termed the 
synchronized operating mode due to the stringent rela 
bility requirement. In the synchronized operating, the 
central control units and the memory devices of the 
system are made duplicated to provide systems redun 
dancy. [f a fault should occur in either ofthe duplicated 
devices, the other device, operating in synchronism 
with the defective device takes the place of the faulty 
device so that the system continues substantially unin 
terrupted. 

In a stored program controlled electronic switching 
system, connecting process which occurs when a tele 
phone call is made is analyzed in detail and a plurality 
of the same kind of processes are treated in a short 
time. The system which carries out this connecting pro 
cess is termed a multiplex processing system. In the 
multiplex processing system, a small quantity of data 
are frequently transferred between the central control 
units and the memory equipment. This frequent trans 
fer of a small part of the stored data and programs re 
quires that the such data and programs be stored in 
high speed random access main memory devices. 
Therefore, the known systems have disadvantages in 
that the system cost is high by a reason of the need to 
provide at least several sets of such costly random ac 
cess high speed memory devices, each having a capac 
ity of some million bits where their only function is to 
control the basic switching operation. Moreover, the 
number of required memory devices is doubled in the 
completely duplicated operation scheme so that the 
cost of the memory devices in proportion to the overall 
equipment cost becomes very high. 
Recently the demand for expanding service facilities 

in an electronic switching system has increased. For in 
stance, new services for telephone subscribers, such as 
call transfer, call waiting, etc., video switching service, 
data communication service, etc., which were not in 
cluded in conventional concept of telephone switching 
service are now available. The introduction of the these 
services requires an increase in the capacity of memory 
equipment. 
Furthermore, as the reliability of the electronic com 

ponents has been increased, the redundancy provision 
of a system such as complete duplication seems exces 
sive in view of economy. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
stored program controlled electronic switching system 
in which the conventional surplus redundancy of the 
system is avoided while obtaining very high system reli 
ability as well as an expansion of the operating modes 
for muIti-object utilization of the system, A further ob 
ject is to improve upon the conventional systems 
whereby various input-output devices can easily be 
connected to the switching system. 
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2 
To accomplish the above objectives, the invention 

provides a stored program controlled electronic switch 
ing system which includes; 

duplicated central control units; 
duplicated data channel devices; 
a plurality of main memory devices being accessible 

to any one of the above units or devices; and 
a pair of peripheral memory devices operating in 

asynchronized mode and connected to each one of the 
duplicated data channel devices and being able to 
transfer information contents from/to the main mem 
ory devices via respective data channel devices. 
By the provision of the above elements in the switch 

ing system, the information to be processed is dupli 
cated by periodically copying a part of the information 
stored in the main memory devices, alternately into re 
spective one of the peripheral memory devices and 
thus, in the case of data mutilation, copied information 
can be read out from one of said peripheral memory 
devices by transferring the copied information into the 
main memory device. 

In one mode of operation, the duplicated central con 
trol units operate in synchronism by matching pro 
cessed information with each other by retrieving identi 
cal data from respective main memory devices. In an 
other operating mode, two essentially independent pro 
cessing systems are realized, 
One processing system consist of one central control 

unit and a part of the main memory devices and oper 
ates to process data independent of the other process 
ing system consisting of the another central control unit 
and other part of the main memory devices also operat 
ing independently. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to give a clear understanding of the present 
invention, reference will be given to the accompanied 
drawings in which: 

FIG. I is a block diagram showing a typical embodi< 
ment of a conventional electronic switching system; 
FIG. 2 is a block diagram depicting an embodiment 

of an electronic switching system according to the pres 
ent invention; 
FIGS. 3-12 illustrate in detail the elements forming 

the switching system of the invention. 
FIG. 13 is a diagram showing a partial of FIG. 2 in de 

tail and more particularly illustrating transfer routes of 
the information signals in the system; 
FIGS. 14a and 14b are simpli?ed circuit diagrams of 

route controlling ?ip-?op circuits for controlling the 
transfer route of the information signals; 
FIG. 15 is a circuit diagram illustrating additional de~ 

tails of the system for controlling the transfer route of 
the information signal; 
FIGS. 16a, 16b, 16c and 16d depict various modes of 

operation of the system in which possible combinations 
of the respective functional units are shown; and 

FIGS. 17:: and l7b depict block diagrams for possible 
embodiments of the power supply system. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

For a better understanding of the present invention 
the construction and operation of a conventional elec 
tronic switching system will first be described. 
FIG. 1 is a block diagram illustrating the essential 

part of a conventional electronic switching system. 
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In FIG. 1, SUB generally depicts the subscriber of the 
switching system. LLN is a line link network and TLN 
is a trunk link network. Networks LLN and TLN con— 
stitute a two-wire speech path system in the switching. 
The blocks denoted TRK generally illustrate trunk cir 
cuits provided for the various networks. The speech 
path system further comprises a scanner SCN, a switch 
controller SC for the networks LLN and TLN, and a 
signal distributor SD for the trunk circuit TRK. The 
block denoted IOU is an input-output unit controlled 
by an input-output controller IOC. The combination of 
IOU and IOC is generally termed an input-output de 
vice. CPD is a central pulse distributor for designating 
a device to be operated among the groups of the above 
mentioned devices SCN, SC, SD and IOC. For in 
stance, if a scanner SCN provided for the line link net 
work LLN is to be seized from a pulse distributor 
CPD”, a designating signal is sent via a designating wire 
1, whereas if the same device is to be designated from 
a pulse distributor CPD, the designating signal is sent 
via a designating wire 2. SPAB is a speech path address 
bus and SPWB is a speech path answer bus, CPDB is 
a central pulse distributor bus, MAB is a memory ad 
dress bus and MWB is a memory answer bus. CCO and 
CC, are central control units for controlling the overall 
system by reading the processing program stored in 
main memory devices MEMO, MEM, via the address 
and answer buses MAB, MWB respectively and for in 
terconnumicating the controlling signal with other de 
vices. 

It is to be noted that the suf?xes 0 and 1 attached 
with the symbols, such as CC, MEM, etc., denote that 
these devices are duplicated in order to secure uninter 
rupted operation of the system even when either one of 
the duplicated device becomes faulty. In such a redun 
dant arrangement, if we assume that the the main mem 
ory must be comprised of n devices, 2n memory de 
vices must be provided for obtaining the redundant 
scheme. 
The central control units CCD and CC, operate simul 

taneously and redundantly and match each other so 
that the processed data in one unit is checked with the 
data in the other. In the normal operating mode, CCD 
cooperates with the memory device in the “0" system, 
i.e., cooperates with MEM“ and CC, cooperates with 
the memory device in the "I" system, i.e., cooperates 
with MEM, and the both units CC,,, CC, operate just 
the same as a single unit by taking the mutual matching 
for the processed data. This mode of operation is re 
ferred to as a synchronized operating mode, which has 
advantages in obtaining a highly reliable processing 
function and a speedy fault detecting function. As 
shown in FIG. I the combination between respective 
duplicated units belonging to the "0" and “ l " systems 
of the various devices directly used for the switching 
operation such as CC, MEM, CPD, SC, etc. may be 
freely switched to form various operation con?gura 
tions. Accordingly, the overall system reliability can be 
made very high. 0n the other hand, as explained previ 
ously, such the completely duplicated system has a 
drawback that it is costly. More particularly, the above 
mentioned duplicated system requires at least several 
sets of random access high speed main memory devices 
for the execution of the basic switching operation and 
such costly memory devices must be provided in dupli 
cate. 
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4 
FIG. 1 depicts only one example of the conventional 

electronic switching system. There are other systems in 
which a part of the programs, such as the fault detect 
ing program, etc., are accommodated in paper tapes or 
in magnetic tape devices so as to prevent an increase 
of the cost of the memory devices. However, as far as 
the processing of the data for controlling the direct 
switching operation is concerned, the arrangement is 
nearly the same as the embodiment shown in FIG. 1. It 
may be said that the known systems for obtaining high 
system reliability are essentially of the duplicated, that 
is redundant type. 
The present invention is concerned with an elec 

tronic switching system in which excessive redundancy, 
are avoided to obtain economical memory systems 
while maintaining the required reliability for a tele 
phone switching service. The system of the invention is 
highly flexible permitting it to be used in a variety of 
modes of operation. In addition, it easily accepts a plu 
rality of input-output devices. One embodiment of the 
present invention will be explained with reference to 
the accompanied drawings and according to items clas 
si?ed below. 

I. Embodiment 
II. Central Control Unit (CC) 
"I. Data Channel (DCH) 
IV. Main Memory Devices (MEM) 
V. Magnetic Drum Memory (MDC, MDU) 
VI. Common Channel Signal Equipment (CSE) 
VII. Communication Control Unit (CCU) and Digital 
Converter (LUT) 

VIII. Speech Path Equipment 
I. Embodiment 
FIG. 2 is a block diagram showing the basic construc 

tion of an electronic switching system made in accor 
dance with the present invention. Identical elements in 
FIGS. 1 and 2 are designated by the same symbols. 
Like the conventional system, the central control 

units CC are duplicated In FIG. 2 this is illustrated by 
blocks CC, and CC,. The main memory devices MEM 
are random access memory devices and are connected 
to the duplicated central control units 0 and CC, via 
memory address buses MAB, and MAB, and memory 
answer bus MWB. 
A block, denoted ST-MEM is a standby memory de 

vice provided for a plurality of the main memory de 
vices MEM. According to one aspect of there present 
invention, the is provided only one standby memory de 
vice ST-MEM for a plurality of main memory devices 
MEM. The block denoted as CHM is a channel multi~ 
plexer comprising control elements common to the 
channels between the main memory devices MEM and 
the input-output devices IOU, IOC for controlling the 
information transfer therebetween. SCH is a sub 
channel device provided for a group of channels for 
controlling the respective information transfer to the 
channels. The combination of CHM and SCH is termed 
as a data channel. 
The addition of data channels to the electronic 

switching system is one feature of the present inven 
tion. The interface between the data channels and the 
input-output devices are standardized output device 
having the standard interface may be used. As men 
tioned above, the data channel device of the present 
invention is sub-divided into two devices, i.e., the sub 
channel device SCH and the channel multiplexer CHM 
so that a cost reduction is possible by suitably allocat 
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ing the controlling functions between said two devices. 
MDU is a magnetic drum unit and MDC is a mag 

netic drum controller and they constitute an important 
part of the system of the present invention. 
The magnetic drum unit and magnetic drum control 

ler functions as a large capacity peripheral memory, for 
backing up the main memory devices. 
Although a magnetic drum is illustrated in the draw 

ing, this is merely an example and the present invention 
is not limited to the speci?c embodiment. If the access 
time is agreeable for the processing operation other 
large capacity memory devices, such as a magnetic disk 
unit can be used in the place of the magnetic drum unit 
MDU. 
SGU is a signal unit for a common signalling system 

and SGC is a signal controller provided for a group of 
the signal units SGU. CCU is a communication control 
unit and LTU is a line terminal circuit of the CCU and 
is connected through a hybrid circuit HYB to the trunk 
link network TLN. The devices SGC, SGU and CCU, 
LTU are controlled from the central control unit CC 
via the data channel device CHM, SCH just the same 
as the input-output devices. 
SRD is a signal receiver-distributor which receives 

signal via speech path address bus SPAB and distrib 
utes the signal for the various devices, i.e., for scanner 
driver DV, standby scanner driver ST-DV, switch con 
troller SC, standby switch controller ST-SC, relay con 
troller RC for controlling relays in trunks TRK and a 
standby relay controller ST-RC. 
A further remarkable feature of the present invention 

is the provision of trunk switching facility in the form 
of a four-wire trunk link network TLN-T. As shown in 
FIG. 2, the interconnection between the above men 
tioned four-wire trunk link network TLN-T and the 
aforementioned two-wire network is made via a trunk 
circuit TRK and a hybrid circuit HYB constituting a 
link corresponding to ajunctor in an ordinary switching 
network. 

In a stored program controlled electronic switching 
system, the cost of the required memory equipment is 
a high percentage of the overall installation cost of the 
system. Accordingly, there is a general tendency for en 
larging the capacity of a switching system so as to de 
crease the unit cost of the system per line. From this 
standpoint, the introduction of the four-wire trunk 
switching facility in the form of the four-wire trunk link 
network TLN-T a?'ords a great advantage for the over 
all economy of the system. 
The magnetic drum device and particularly the man 

ner of utilization in the system of the present invention 
will be explained. The magnetic drum is provided in the 
switching system for two main tasks. The ?rst one is to 
accommodate programs and data which do not require 
high speed access and the second one is to provide peri 
odical copies of the contents of the main memory de 
vices for backing up the main memory devices in case 
they fail. 

Usually speaking, it is preferred to make the access 
time to a memory device as short as possible in a pro 
cess of switching operation in telephone service. How 
ever not all the programs and data provided for the op 
eration require such a high speed access which can only 
be obtained using random access high speed main 
memory devices. For instance, such programs as the 
diagnostic program for locating a faulty point in a 
faulty device, or an administration program such as for 
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6 
observing the operational service status and reading it 
out, etc., may be accommodated in the peripheral 
memory devices and may be transferred to the main 
memory devices when required. Furthermore, in the 
telephone switching operation, information concerning 
subscriber’s data, such as telephone number, accom‘ 
modated location on a switch frame, number of calls, 
the service class to be rendered to a subscriber, etc., is 
to be provided for every subscriber. The number of 
times the subscribers’ data each time a telephone con 
nection is made is about 3 - 5 times, maximum. Ac 
cordingly, it is sufficient to make the access time on the 
order of a few milliseconds. In a system made in accor 
dance with the present invention, such programs and 
data not requiring high speed access are accommo 
dated in the magnetic drum unit. 

In a practical device made in accordance with the 
present invention, the cost of the magnetic drum device 
per bit can be made in an order of 1/50 of that of the 
random access main memory device. In a large capac 
ity telephone switching system, servicing on the order 
of 40,000 subscribers, the required memory capacity 
for only the subscriber data may be nearly ten million 
bits for identifying various service classes. Accordingly, 
the economical merit of the present invention by the 
introduction of the magnetic drum is remarkable. 
The second function of the magnetic drum is that of 

a back up for the main memory devices. This offers a 
cost reduction for memory devices because by the in 
troduction of such a back up memory, the main mem 
ory need not be completely duplicated. in the system 
of the present invention the information contents of the 
main memory devices are copied into the magnetic 
drum. The ?xed programs and data in the main mem 
ory devices are copied in the magnetic drum initially 
and the continuously varying information contents, 
such as data concerning the switching process are cop 
ied periodically into the magnetic drum. More pre 
cisely, the variable data contained in the main memory 
devices is transferred to the magnetic drum once per 
several seconds and the copied information is renewed 
always. Should one of the main memory devices be 
come faulty, the copied information in the magnetic 
drum is transferred to the standby memory device ST 
MEM and the standby memory device ST-MEM takes 
the position of the main memory device which is now 
faulty. In this back up scheme, the varying data re— 
ceived after the copying but prior to the occurrence of 
a fault is lost. However, the subscribers, which are in 
the conversation stage, are not in?uenced substantially 
by such loss of the varying data information for a short 
duration. The subscribers originating calls during such 
an interrupted period will not complete in calls, but the 
number of such subscribers is not large. For instance 
assuming the required time from originating a call to 
the completion of connection is l5 seconds and that 
the variable data during 5 seconds is lost, the subscrib 
ers originating calls during maximum period of 20 sec 
onds are not processed properly. The probability of oc 
currence of the main memory device is assumed less 
than once per several months, therefore the fault due 
to this interruption is tolerable for the service in com 
parison with the fault due to other causes. 

ll Central Control Unit CC 
FIG. 3 depicts a block diagram of a central control 

unit CC according to the present invention. The central 
control unit CC is a device for controlling speech path 
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peripheral devices and l-O devices by successively 
reading out the program stored in the main memory de 
vices and prosecuting the programs, after decoding and 
understanding the instructions. 
The central control unit CC consists from the follow 

ing three main sections. 
1. Main control section CTL for distributing gate sig 
nals for controlling operation of the central control 
unit CC by storing and reading out the instruction. 

2. Arithmetic control section ARITH for making op 
eration. 

3. System control section SYC for controlling trans~ 
fer of data between central control unit CC, data 
channel device DCH, main memory device MEM. 

The main control section CTL further consists of the 
following circuit. 

4. Instruction register lR for storing the instruction 
derived from the main memory device MEM. 

5. Decoder DEC for decoding the instruction from 
the instruction register IR. 

6. Control circuit CTL for distributing a gate signal 
for controlling, storing and delivery of information 
for register groups in the arithmetic control section 
ARITH and system control section SYC by receiv 
ing an output from the decoder DEC. 

7. Timing generator TMG for supplying a series of 
timing pulses required for the control circuit CTL. 

8. General register REG to be designated by the in 
struction. 

9. Latch register, RP, RU, to be used in the opera 
tion. 

10. Buffer register BR. 
1 1. Memory address register MA for storing ad 
dresses of the main memory devices. 

12. Location register LR for memorizing an address 
of an instruction under prosecution. 

l3. Flip-?op group FFG for controlling the system. 
14. Clear shift logic circuit CSL for making logic op 
eration, shift, designation of carry. 

l5. Adder ADD for making an addition and subtrac 
tion. 

16. Find right most one circuit FR for detecting “1" 
bit at the extreme right of l word consists of 32 
bits. 

17. Location adder LAD for adding one for the ad 
dress of the instruction. 

18. Matcher circuit MAT for making collation of the 
matching of the result of logical operation by dupli 
cated central control units. 

19. Interrupt circuit INT for originating interruption 
signal. 

20. Operand bus PBA, PBB, result but RBS for con 
necting various registers and logic circuits and for 
transmission of information. 

2 l. A number of gate circuits for controlling accom 
modation and supply of information in the register 
and logic circuits. 

22. Detector DET for detecting an over-?ow in the 
result of logic operation. 

23. Write buffer register WBR for introducing con 
trolling information into mate central control unit. 

The system control section consists of the following 
circuit. 

24. Memory buffer register MB for temporary storing 
information obtained from the main memory de 
vices. 
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8 
25. Memory control circuit MCTL for controlling ac 

cess to the main memory devices by receiving 
memory access request from the data channel de 
vice DCH and arithmetic control section ARlTH. 

The operation of the main control section CTL and 
the arithmetic control section ARITH is generally the 
same as the well-known operation of the central pro 
cessor unit in the universal type computer or stored 
program controlled electronic switching system, so that 
a detailed explanation is omitted. But, as a general ex 
ample, the content of the general register REG and the 
case of addition of the data in the main memory device 
will be explained. 

In this case, at ?rst the address of the main memory 
device storing the instruction for addition is set in the 
memory address register MAR and is read out from the 
main memory device via the memory control circuit 
MCTL. The result is stored in the instruction register 
lR via the memory buffer register MBR. [n the instruc 
tion register IR, the instruction is read by the decoder 
DEC and the gate signal required for the prosecution 
of the instruction is derived from the control circuit 
CTL. On one hand, the address of the data in the in 
struction used for the logic operation is set in the mem 
ory address register MAR via the adder ADD and again 
the main memory device is given an access via the 
memory control circuit MCTL. The logic operation 
data thus read out is introduced in the latch regiser RP 
from the memory buffer register MBR via operand bus 
PBB, clear shift logic circuit CSL. On the other hand, 
the content of the general register REG being the ob 
ject of the logic operation is introduced in the latch reg 
ister RU via the operand bus FHA and clear shift logic 
circuit CSL. The data in the latch register RP and RU 
are added in the adder ADD and the results are intro 
duced both in the general register REG and in the 
buffer register BR. The buffer register BR is checked 
for the matching with the result of the logic operation 
of mate central control unit and the matcher circuit 
MAT. 
The control of mode of operation of the central con 

trol unit CC, such as active mode, standby mode, is 
made by controlling a particular ?ip-?op in the ?ip-?op 
group FFG by program or by manually operating a key. 
The control of connection between the central control 
unit CC and the data channel device DCH is also con 
trolled by the content in the corresponding ?ip-?op of 
the ?ip-?op group FFG. in other words, the central 
control unit CC is provided with a flip-flop for control 
ling connection of each respective sub-channel SCH. In 
the synchronous operation mode, the content in the 
two ?ip~?op for controlling sub-channel into the cen 
tral control unit is identical with each other and the 
data channel DCH is operated by the OR logic in both 
the central control units CC. in the separate operation 
mode, the content of the ?ip-?op for controlling sub 
channel in the on-line central control unit CC and off 
line central control unit CC should be in composite re 
lationship. The combination between the main memory 
device MEM and the central control unit CC is con 
trolled by the corresponding flip-?ops in the ?ip-flop 
group FFG. In the synchronous operation mode, only 
the active central control unit is allowed to write in the 
main memory device. 
The request to obtain an access to the main memory 

device is also sent from the data channel device DCH 
which effects data transfer autonomously between the 
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main memory device MEM and other l-O device from 
the central control unit CC. Such request is received by 
the memory control circuit MCTL of the system con 
trol section SYC, and the main memory device MEM 
is given an access according to the priority sequence of 
data channel device DCH“, DCHI, and central control 
unit CC. 
At the time of fault of the central control unit the op 

eration of the system is interrupted and the system is 
once separated from both of the central control unit 
CC and by means of hardware devices a combination 
ofa central control unit CC and a main memory device 
MEM are established and the necessary test program is 
loaded from the drum of data channel device DCH in 
the same system with the central control unit CC by the 
hardware device and the test is effected If the test is not 
succeeded within a certain time period, the combina 
tion is successively changed by an emergency circuit 
EMA The emergency circuit EMA is started by a faulty 
0R logic in both central control units in the synchro 
nous mode, and is started only by a fault of on-line cen 
tral control unit in the separate mode. 

lll Date Channel DCH 
FIG. 4 illustrates a block diagram of the data channel 

DCH according to the present invention. 
The data channel DCH is started by an input-output 

instruction from the central control unit CC and con 
trols data transfer operation between the main memory 
MEM and the input-output device [0 and controls data 
transfer autonomously in parallel with the operation of 
the central control unit CC so as to effectively utilize 
operating function of the central control unit CC. 
The data channel device DCH consists of channel 

multiplexer CHM having aggregated function for the 
function common to a number of logical data channel 
devices DCH and a function to use one at a time, and 
sub-channel SCH function-ning each independent 
function. 
Channel multiplexer CHM comprises; 
1. instruction register 1R for storing input-output in 
struction from the central control unit CC, 

2. condition code CDC for indicating operating mode 
of DCH to the central control unit CC, 

3. IC memory lCM for storing control instruction of 
DCH. 

4. adder ADD for counting instruction address and 
transferring words, and 

5. latch register L-REG for temporary storing result 
of the logic operation. 

The sub-channel SCH comprises; 
6. data buffer DB for reciprocating a data in word 

unit with CHM, 
7. l0 buffer for reciprocating the data in byte unit 
with IO, 

8. data register DR for effecting word to byte conver 
anon, 

9. I0 address register lOAR for storing [0 address 
and making comparison of the [0 address, 

10. byte counter BC to be used in the word to byte 
conversion, 

I l. adder ADDI for renewing the conttent of the byte 
counter DC, and 

I2. latch register L for temporarily storing the result 
of the arithmetic operation. 

The operation of the data channel will be explained 
by referring to FIG. 4. 
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10 
The operation of data channel DCH may be subclas 

si?ed as start control, transfer control and termination 
control. 
The start control is started by the receipt of input 

output instruction from the central control unit CC in 
a channel multiplexer CHM. This instruction is stored 
in an instruction register IR. The channel multiplexer 
CHM reads out the instruction from the main memory 
MEM and sets the channel command word CCW cor 
responding to the equipment number of the data chan 
nel DCH into [C memory and starts [0 device desig 
nated by the channel command word CCW via sub 
channel SCH. Normality of the starting operation is re 
ceived via the sub-channel SCH and the normality and 
operation mode in the data channel DCH are combined 
and set into condition code CDC and then sends back 
them to the central control unit CC. The central con 
trol unit CC discontinues the operation and being 
placed in a waiting condition after sending the input 
output instruction until the receipt of the condition 
code CDC, but after the receipt of the condition code 
CDC the connection control of the data channel DCH 
is interrupted and CC initiates another operation and 
the data channel DCH autonomously commences in 
put-output operation. 
Thus started [0 sends out transfer request signal to 

the data channel DCH at the completion of transfer 
preparation and the transfer control is started. The 
transfer control, at the time of transfer of data from the 
main memory MEM to [O is made in word unit and 
being read out by the data buffer DB. The data is trans 
ferred to data register DR and is further transferred 
from the data register DR to 10 buffer [OB in 1 byte 
unit by the byte counter BC. The data is sent from [0 
buffer 108 to [O of which address is designated by ID 
address register lOAR. On the other hand, when the 
date is to be read in the main memory MEM from the 
[0, the ?ow of data is made in reversal way. The word 
of transfer is controlled in the designated way by sub 
tracting word counter in the channel command word 
CCW by the adder ADD and at the same time the ad 
dress of the main memory MEM is renewed and is read 
out for controlling writing area. The [0 address register 
[OAR checks whether or not only the designated 10 is 
accurately functionning among a number of [0 devices. 
When the data of designated words are transferred, 

the termination control is started and the data channel 
DCH indicates termination indication with the [0. The 
IO by the above designation terminates input-output 
operation and supplies termination report to the data 
channel DCH. The data channel DCH, upon receipt of 
this report, originates interruption with the central con 
trol unit CC and completes termination report. 
W Main Memory Devices MEM 
The main memory devices MEM consists of a num 

ber of independent main memory devices MEM. Each 
main memory device MEM is a random access memory 
comprising direct peripheral portion including incom 
ing information section, normal operation section, and 
core stack and further comprising maintenance control 
test section and an outgoing information section. 
FIG. 5 shows a block diagram of an embodiment of 

an independent main memory device MEM. 
The main memory device MEM operates under an 

instruction of the central control unit CC. 
The main memory device MEM is volatile read out 

type memory being read out and write in in a certain 
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time cycle by an access from the central control unit 
CC. 

Further detail of each block in FIG. 5 will be ex 
plained. 
The incoming information section comprises bus se 

lection gate lBSELO, lBSELl for selecting either one of 
the two memory address buses at a time of reception of 
the transfer information from the central control unit 
CC via memory address bus MABO or memory address 
bus MEBl and an OR circuit OR. 
The normal operation section comprises the follow 

ing registers and circuits for storing the instruction 
from the central control unit CC. 

I. Synchronous register SYNC for storing synchor 
nous information for starting the timing circuit 
TIM for initiating memory timing cycle. 

2. Nonnal order register NOR, address register AR 
and order decoder ODE for originating control sig 
nal for controlling the core stack and its circuit. 

3. Key register KR for protecting the memory con 
tent. 

4. Normal name register NNR for designating one of 
the independent main memory devices. 

5. Data register DR for storing data at the time of 
write in. 

6. Timing circuit TIM for delivering timing for pro 
ceeding the operation of each section in the given 
sequence. 

7. Key compare circuit KCP for comparing key infor 
mation at a time of writing in. 

8. Normal name check circuit NNC for comparing 
the content of normal name register NNR and the 
content of the variable name register VNR. 

9. All seems well circuit ASW for inspecting normal 
ity of operation. 

l0. Variable name register VNR for rewriting desig 
nated number of the device according to the pro 
gram. 

ll. Lock register LR for storing key for protecting 
memory at each 2" word of the memory. 

12. Normal control circuit NCTL for checking nor 
mality of writing in the memory, reading out from 
the memory. 

The outgoing information sect_ion comprises outgo 
ing information selection circuit OUTSEL for selecting 
transfer information such as signal from A_SW and 
reading out data, etc., and a selection gate OBSELO, 
OBSELl for selecting memory answer bus MWBO and 
MWBl. 
Core stack and its circuit comprise core stack and re 

lated circuit such as driver for reading out and writing 
in. As the construction of these devices is well known, 
further detailed explanation may be omitted. 
Maintenance test control section comprises memory 

control register MCR for storing information for main 
tenance operation, maintenance name register for 
memorizing number of maintenance devices, mainte 
nance register MR for storing information for designat 
ing maintenance operation and maintenance control 
NCTL for selection control of the maintenance opera 
tion and the buses. 
The main memory device MEM introduces the infor 

mation from the central control unit CC sent through 
memory address bus into various registers via bus gate 6 
IBSELD or IBSELl and an OR gate OR designated by 
maintenance control MCTL. The various registers are 
normal address register NAR, normal name register 
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NNR, key register KR, normal order register NOR, syn 
chronous register SYNC, data register DR, mainte 
nance register control MCR, maintenance name regis 
ter MNR and maintenance register MR. 

If the content of normal name register NNR and that 
of variable name register coincide with each other in 
normal check circuit NNC, then the normal control cir 
cuit NCTL is started. The normal control circuit NCTL 
reads out the instruction for writing in and reading out 
in the normal order register NOR by order decoder 
ODE and distributes controlling signal for initiating 
aforementioned instruction operation in the timing of 
timing circuit TIM started by the synchronous informa 
tion. 

In the reading out operation, the read out informa 
tion from the core stack and its circuit is selected by the 
outgoing information selection circuit OUTSEL and 
sent to the central control unit CC either from memory 
answer bus MWBo or MWBl via selection gate OB 
SELO and 08551.1 under control of the maintenance 
control circuit MCTL. 

In the writing operation, the content of key register 
KR and already stored content of the lock register LR 
are compared in the key compare circuit KC and when 
the coincidence is con?nned, the normal control cir 
cuit NCTL is started and the content of the data regis 
ter DR is stored in the memory according to the ad 
dress of the normal address register NAR. When there 
is no abnormal condition located, the all seems well sig 
nal is transferred from the all seems well circuit ASW. 
On the other hand, in the maintenace operation the 
maintenance control MCTL is started when the con 
tent of the maintenance register MR is "l" and accord 
ing to designation of the maintenance control register 
MCR control of memory address bus, control of mem 
ory answer bus and rewriting of variable name register 
VNR are effected. In this occasion, the coincidence of 
the content of the maintenance name register MNR 
and the content of normal name register NNR is re 
quired to be identi?ed by the maintenance control cir— 
cuit MCTL. (V) Magnetic Drum Memory MDC, MDU 
The magnetic drum memory consists of a magnetic 

drum controller MDC and a magnetic drum unit MDU. 
This magnetic drum memory is a large capacity drum 
memory of ?oating head type having its memory capac 
ity 848 K words. 

in the illustrated embodiment in FIGS. 6 and 7, the 
magnetic drum controller MDC reciprocates the infor 
mation between the data channel in the byte unit infor 
mation at the transferring speed of 270 KB/S and con 
trols information check in the magnetic drum system 
and reproduction of information record having 4 bytes 
as one word unit. 

The magnetic drum unit MDU having its feature that 
average access time of 10 MS, 840 tracks (1 track 1024 
words) as shown in FIG. 6. The magnetic drum control 
MDC comprises the following circuits. 

l. Interface controller FCTL for controlling interface 
signal between channels. 

2. Data buffer DB to be used at a time of data transfer 
between data channels. 

3. MDU drive-receive circuit for the interface with 
magnetic drum unit MDU. 

4. Command register CMR for storing command 
code and its decoder CMDEC. 
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5. IO address register IOAR for storing magnetic 
drum address at the start of magnetic drum con 
troller. 

5. IO address controller IOACTL for effecting con 
trol with respect to device addresses at time for 
coupling the magnetic drum controller and the 
magnetic drum unit. 

7. Data register DR for making series parallel conver 
sion of the information between the data buffer DB 
and the magnetic drum unit MDU. 

8. Fix pattern generator FIX for adding stable infor 
mation and drum parity for the transferring infor 
mation to the magnetic drum unit. 

9. Matcher MAT for making comparison and identi 
fying coincidence of the read out information from 
the magnetic drum unit with the content of the data 
register DR. 

10. Home position detector HPD for detecting home 
position from the index track. 

1 1. Timing circuit TIM for establishing timing by the 
content of clock-track from the magnetic drum 
unit. 

12. Variable frequency oscillation VFO for generat 
ing 8 times higher harmonic pulses synchronizing 
with the drum clock. 

13. Demodulator DEM for reproducing read out in 
formation by means of variable frequency oscilla 
tor VFO and timing circuit TIM. 

14. Drum control DCTL for controlling start of com 
mand, transfer and report of the same. 

15. Echo check circuit ECHO for making collation 
between the write in information, track selecting 
information and echo signal. 

The magnetic drum unit MDU comprises IO control 
gate circuit, magnetic drum and related known circuit 
as shown in FIG. 7. 
[0 address is sent from the central control unit CC to 

the magnetic drum controller MDC via data channel. 
The magnetic drum controller MDC at the receipt of 
the above IO address stores its data buffer DB and initi 
ates operation at a time of selection of its device by IO 
address control IOACTL by starting interface control 
FCTL. Furthermore, under control of the interface 
control FCTL the content of data buffer DB is trans 
ferred into IO address register IOAR. 
Then, at a receipt of command from the data channel 

the content is transferred into command register CMR 
via data buffer DB and record it in command decoder 
and starts the drum control DCTL. According to the 
result, the drum control DCTL sends out the combina 
tion designation clock to the magnetic drum unit MDU 
via magnetic drum unit drive/receive circuit and the 
coupling is completed. The magnetic drum unit MDU 
transfers the information on the magnetic drum surface 
in clock track and in index track to the magnetic drum 
controller MDC via read ampli?er MRA, peak sense 
ampli?er PSA and I0 control gate circuit. The mag 
netic drum controller MDC receives the information in 
magnetic drum unit drive/receive circuit and places it 
in pull-in condition by variable frequency oscillator 
VFO and starts timing circuit TIM. The timing circuit 
TIM further starts drum controller DCTL. 
After coupling, the control data including location 

information from data channel is received by data 
buffer DB and is transferred into data register DR 
under control of the timing circuit TIM. In this occa 
sion, the data are converted from byte unit to word 
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unit. Then, the content of data register is transferred 
into magnetic drum unit MDU via MDU drive/receive 
circuit. As a result, the magnetic drum unit MDU stores 
the information [0 control gate circuit for selecting 
track address and returns the same information. This is 
confirmed by an echo circuit. In the magnetic drum 
unit MDU, the following operations are made indepen 
dently. By track address information, X decoder 
XDEC, Y decoder YDEC, X switch circuit XSW, read 
out switch RSW are started and head matrix is oper 
ated. In the magnetic drum controller MDC, the loca 
tion address stored in the data register DR and index 
track information sent from the magnetic drum unit 
MDU are compared in the matcher MAT. After com 
parison, if coincidence is detected, a request is sent to 
the data channel to operate the drum control DCTL 
and to commence transfer operation. 

In the writing in operation, the data from the data 
channel is sent via data buffer DB and the data register 
DR to the magnetic drum unit MDU and on its mag 
netic surface via ?x pattern generator FIX for adding 
fixed information on the magnetic surface on the drum 
unit. The magnetic drum unit records the information 
in the magnetic drum via [0 control gate circuit, XY 
decoders XDEC and YDEC by write ampli?er WA. 
Then, in the reading operation, the track name is read 
by read out gate ROG, read ampli?er MRA, automatic 
gain control circuit, peak sense ampli?er PSA, [0 con 
trol gate circuit and sent it to the magnetic drum con 
trol MDC. On the other hand, in the magnetic drum 
controller MDC the information is demodulated by the 
demodulator DEM and made series parallel conversion 
in data register and sent to data channel via data buffer 
D8. The termination condition of the operation is 
found at a time of delivery of termination condition sig 
nal from data channel and of a de?nite information 
from index track of the magnetic drum unit namely at 
a time of detection at last address home position by 
home position detector. 
Vl Common Channel Signaling Equipment CSE 
FIGS. 8A and 8B show block diagrams of a common 

channel signaling controller SGC and a common chan 
nel signaling unit SGU for constructing a common 
channel signaling equipment CSE according to the 
present invention. 
The signaling controller SGC is a device for distribut 

ing the data sent from the sub-channel SCH to the sig 
naling unit SGU, for receiving and programming the 
data and status from each SGU, and for transferring the 
thus received and arranged data and status to the sub 
channel SCH, and it is an interface device between the 
signaling unit SGU having an intrinsic interface as an 
10 device and the sub-channel SCH having a standa 
rized interface. The signaling unit SGU is a device for 
delivering a request of transmission to the signaling 
controller SGC in case of transmission, sending a trans 
mitted data transmitted from the signaling controller 
SGC to MODEM after converted it from parallel to se 
rial, converting a receiving data from MODEM from 
serial to parallel in case of reception, and transmitting 
the data by sending a request of reception to the signal 
ing controller SGC. 
The signaling controller SGC substantially consists of 

two sections, that is: 
1. Interface controlling section F-CTL and 
2. Device controlling section D-CTL. 
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