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PREFACE

This manual contains logic diagrams of tape opera-
tions, Simplex interface operations, and directdata
operations. A brief description of each of these
operations precedes the diagrams in each major
section. A detailed description of the operations
diagrammed can be found in Channels B, C, D, E
CE Manual of Instruction, Form 223-2755.

Your ideas and comments concerning Customer
Engineering manuals are of value to Product Publi-
cations. Please use the comments sheet at the back
of this manual.

SAFETY

Accidents do not always happen to ''the other fellow."
Be smart! When servicing any equipment, remove
rings and watches, roll up your sleeves, and tuck in
your tie. Put on your safety glasses! If power must
be on when working on power supplies, probe with
one hand only; keep the other hand off the frame.
You know the safety rules--follow them!

MAJOR REVISION (December 1963)

This edition, Form 223-2712-1, obsoletes Form 223-2712-0 and all
earlier editions. The "Tape Interface" section‘has been updated and
the "Simplex" and "Direct Data" sections are new.

Copies of this and other IBM publications can be obtained through IBM Branch Offices.
Address comments concerning the contents of this publication to:
IBM Corporation, CE Manuals, Dept. B95, PO Box 390, Poughkeepsie, N.Y. 12602

© 1963 by International Business Machines Corporation
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FRAME CONFIGURATION

The 7904-1 and 7904-2 are packaged in a standard
rack and panel frame (Figure 1). The frame is di-
vided into four panels that provide space for thelogic
circuitry required for two channels. Panels 1 and 3
accommodate the logic circuits for one channel, and
panels 2 and 4 accommodate the circuits for the
second channel.

The frame is identified as frame 02. In a system
where two frames are used (more than two channels),
the frames are designated as frames 02 A and 02 B.
This designation would be used, for example, in a
system containing two 7904-2 data channels.

To locate cards, pins, or components, eachpanel
is divided into rows (A through K) and columns (1
through 28) as shown in Figure 1. The two adjacent
rows identified as Y and Z are used to jumper card
connections from panel 3 to panel 1, and from panel
4 to panel 2, respectively. Row Z of panels 3 and 4
provide connections for dot OR'ing signal lines from
the two channels to the I-O connector panel.

Logic cards are on the rear side of the panels and
are accessible through the rear of the machine.

I-O CONNECTOR PANEL

Cables containing the data and signal lines from the
CPU and associated I-O units are connected to the
I-O connector panel (Figuresland2). The I-O con-
nector panel consists of two rows of connectors des-
ignated as the upper row (U) and the lower row (L).
Each row has 52 positions. Figure 2 shows the con-
nector positions grouped according to functions.

POWER
Power Supplies

The dc power required for the operation of electronic
circuitry in a 7904-1 or 7904-2 is furnished by five
self-contained power supplies on a sliding gate at the
rear of the frame (Figure 3). The dc power supplies
are numbered 1 through 5, and in that order provide
the following voltages: -12v, +12v, +6v, +12v, and
+6v.

A -12v (mc) output from power supply 1 is used for
marginal check purposes. A connector is provided
so that a portable +3-volt marginal check power sup-
ply may be connected in series with the -12 vm out-
put. Refer to Figure 4 for the location of the mar-
ginal check connector.

Located on each dc power supply are two circuit
breakers designated as CB1and CB 2. CB2is a

PHYSICAL DESCRIPTION

thermal-type circuit breaker connected to the input
of the power supply to protect it from damage in the
event of a component failure within the supply. The
contacts may be operated manually by means of a re-
set plunger, which resets the circuit breaker. The
plunger has a white ring around its base that is ex-
posed when the circuit breaker is tripped. CB 1 is
connected on the output of each power supply and pro-
vides overload protection. This circuit breaker may
be operated manually with an on-off switch used to
reset the contacts.

Input power to the five dc power supplies is sup-
plied by a 1,250 watt ferroresonant power supply that
regulates the input voltage. The ferroresonant supply
is also on the sliding gate at the rear of the frame,
and provides a regulated output of approximately
133 vac.

Power Switches

Two power switches and a power on lamp are on the
upper right portion of the front of the frame (Figure
4). The switches are the remote-local switch and
the power on-off switch.

Input power to the 7904 is distributed from the
CPU. With the remote-local switch in the remote
position, input power to the 7904 is controlled solely
by the CPU power switches. With the remote-local
switch in the local position, input power may be lo-
cally controlled with the power on-off switch. Local
power control is used primarily for off-line opera-
tion of the 7904. The power on-off switch is ineffec-
tive when the remote-local switch is in the remote
position.

The power on lamp, when on, indicates that dc
power is up.

Tape Drive Power Gate

The tape drive power gate is essentially a junction
box from which 115 vac and 208v, 3 phase power is
distributed to tape drives associated with a particular
7904. The tape drive power gate is mounted on the
front of the frame (Figure 4), and is hinged so that

it will swing out to permit access to the wiring direc-
tly behind it (panel 3). Four separate power outputs
are available from the tape drive power gate. Each
output provides power for a bank of five tape units.

A circuit breaker for each separate tape power out-
put is in the tape drive power gate. Input power to
the tape drive power gate is supplied from the CPU.

7040-7044 Channels B-E, CEMM (12-63) 5



Power Input And Output Connectors

There are six connectors for attaching power cables
to a 7904 (Figures 1 and 2). The connectors are
numbered 1 through 6 and are on each side of the
I-O connector panel. Input power from the CPU is
fed through connectors 1 and 2 to the 1,250 watt fer-
roresonant power supply and the tape drive power
gate. The four power outputs from the tape drive
power gate are fed to connectors 3, 4, 5, and 6.

CHANNEL INDICATOR LIGHTS

Neon indicators that show the status of various con-
trol triggers, error triggers, and register positions
are on the wiring side of the panels associated with
each channel. The location of the indicators and
their Systems page reference are shown in Figure 5.

BASIC CABLE ARRANGEMENT BETWEEN CPU AND
CHANNELS

This section describes the basic groups of intercon-
necting cables between the CPU and 7904 data chan-
nels. This information is not intended for use as a

guide or as instructions for connecting the cables; a
cable chart should be referred to for this purpose.

The interconnecting cables consisting of signal
and data lines may be divided into three groups: the
channel to CPU lines (Q lines), the CPU to channel
lines (Q lines), and a group of mixed control lines
(C lines). Q lines are distributed lines, or lines that
are shared on either end. Two examples are shown
in Figure 6. C lines are point-to-point lines as illus-
trated in Figure 6.

The three basic groups of cables are shown in
Figure 7. Two 7904-2 data channels are used as an
example in the figure. The channel to CPU lines are
in eight cables that are divided into two banks, with
each bank consisting of four cables from each 7904-2.
Each bank of four cables contains the channel to stor-
age bus lines, trap identification bit lines, and cer-
tain control lines (such as B cycle demand) for the
two channels in the respective 7904-2, These lines
are jumpered (dot OR'ed) in each 7904-2 and are
shared by the two channels. The cables are attached
to module C of the CPU.

The second group consists of five cables that con-
tain the CPU to channel lines (Q lines). These lines

6  (12-63)

are shared by all four channels and generally consist
of:

Storage bus to channel lines.

Tape unit address lines.

Primary and secondary operation decoder lines.
Interface select (address) lines.

. Clock pulse lines.

6. Miscellaneous control lines.
The method of distributing the lines contained in the

five cables is shown in Figure 7. The lines from the
CPU are attached to channel 1, where they are jump-
ered internally to channel 2, and then routed to the
second 7904-2 by cables. The lines are internally
distributed to channels 3 and 4 in a like manner. In
the last channel, the lines are terminated with ter-
minating resistor loads. The sequence in which the
channels are connected to the lines establishes the
relative remoteness of the channels with respect to
the CPU. Therefore, the sequence determines the
channel priority status for B cycle and trap requests.
The channel with the terminating resistor loads
(Figure 7), in this case, channel 4, is always the
most remote channel and thus has priority over other
channels for B cycle and trap service. Channel 3
has second priority, and the remaining two channels
are connected in the order of decreasing priority.

The third group of cables contains mixed control
lines (C lines): control lines from the CPU to channel,
and lines from the channel to CPU. There is one
cable for each channel in the system, and each cable
contains control lines that are not shared by other
channels. These lines are:

CPU to channel 1. Channel select.

2. Trap enable lines.
3. Tape density switch lines.

Channel to CPU 1. Channel in use.

2. Direct data interrupt.

3. Channel trap demand.

4. Channel check indicator.
The specific connector locations for attaching these
cables to module C of the CPU are shown in Figure
7. These locations determine the identification (B,
C, D, or E) of the respective channels, and thus the
trap store location. Each location consists of two
edge connector positions for attaching a cable.

Note: A channel's designation, B, C, D, or E, is
not indicative of its priority status for B cycles and
trap servicing. The priority status (remoteness from
the CPU) is determined by the sequence in which the
channels are connected to the CPU to channel lines.

.
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TAPE INTERFACE LOGIC

WRITE TAPE OPERATION (Figures 8-24)

Words are transferred (in parallel) from storage toa
7904 channel, and then sent a character at a time to

the 1414 attached to the tape interface of that channel.

The word counter in the 7904 channel determines
the number of words transmitted. It is initially set
for the desired number of words, and reduced by one
as each word is transmitted. When the counter
reaches zero, transmission stops.

Figure 11 shows the sequence of the write tape
operation.

Write Selecting the Channel (WRS)

The address portion of the WRS instruction selects
channel B, C, D, or E, selects the tape interface of
that channel, and selects a particular tape unit on
that interface (Figure 12). The operation portion of
the WRS instruction sets up the channel for writing;
that is, it conditions certain circuits in the channel
that will allow writing to the 1414 (and on to the tape
unit) through the tape interface. During the WRS
operation, tape motion is started. The WRS opera-
tion ends and the program goes on with the next in-
struction while the tape unit is getting up to speed.

Command Word Loading (RCH)

An RCH instruction for the channel just selected is
executed, causing a command word to be sent from
storage to the channel. The command word, when
entered into the channel, sets the word counter and
address counter. The RCH instruction requires an
I cycle and an E cycle, after which the CPU proceeds
with the next instruction.

The word counter not zero and the data register
not loaded cause a B cycle demand. See Figure 13
for actions in the channel caused by the RCH,

B Cycle

The word counter not zero and the data register not
loaded cause a B cycle demand to be sent to CPU
(Figure 14). The next CPU cycle following the re-
quest becomes a B cycle, during which the first word
to be transmitted is sent from storage to the chan-
nel's data register. During this first B cycle, the
first word immediately moves on to the assembly
register.

Because the data register is now empty, another B
cycle is requested; during this B cycle, the data reg-
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ister is loaded with the second word. At this point,
the tape unit is nearly up to writing speed, the first
word is waiting in the assembly register, and the
second word is in the data register.

Character Transmission

While the first word is in the assembly register, the
first character of this word is being gated to the write
bus (by the character counter). When the tape unit
gets to writing speed, it writes the first character
and sends a write strobe signal to the channel. The
write strobe signal tells the channel that the tape unit
has written a character and will soon need another one.

Each write strobe trips off a series of three single-
shots in the channel (Figure 16). The single-shots
check each character sent for the proper parity, and
control the character counter (make sure each of the
six characters is gated out of the assembly register
in the proper order). After each group of six char-
acters is transmitted, the next word (always waiting
in the data register) moves to the assembly register.
This action causes a B cycle, which again fills the
data register.

As words move from storage to the data register
on B cycles, the word counter is stepped down. When
the word counter reaches zero, no more B cycles are
allowed. The last word moves into the assembly reg-
ister and is sent to the tape unit. After the tape unit
writes the last character of the last word and sends
the write strobe to the channel (firing the single-shots
for the last time), all conditions are present in the
channel to end the write operation. The channel initi-
ates the ending of the write operation by sending a
write disconnect signal to TAU.

End Operation and Disconnect

The disconnect signal at the 1414 causes the tape unit
to write the check character, read-check the check
character, and then turn off the write trigger in the
1414 (Figure 17). When this trigger goes off, the TAU
busy line drops to the channel. In the channel, the
fall of TAU busy turns on the disconnect call trigger,
which subsequently turns on the channel disconnect
trigger. The channel disconnect trigger resets the
triggers that were maintaining the channel in awrite
tape status, and sets up trap sync triggers for any
trap conditions that might have occurred during the
write operation. The channel is now not busy and
may be used by CPU for another read or write.



7904
Data
Channel

Unit Number Lines (10) to TAU

Write Bus Lines CBAB421

Set Tape Select Register

Call Lines (7)

Odd Parity OP to TAU

Computer Reset to TAU

Write Disconnect to TAU

Reset Tape Unit Selects

Turn Off Tape Indicator

Density 556 and 200 to TAU

MDensity T

. ]
| Lines from 1y i 800 and 556 to TAU
LCPU_ _ A

Data Lines CBA8421

TAU Busy Line

Tape Sel and Ready from TAU

Write Condition from TAU

Tape Select at Load Point

Select and Tape Indicator On

TAU Error

TAU Write Strobe

TAU Read Strobe

Tape Select and Rewind

FIGURE 8.

Note: 7904 line nomenclature shown.

14141, 11,
or VII
1-O

Synchro-

nizer

Refer to Systems 06.03.01.1 for 1414 line nomenclature.

TAPE INTERFACE SIGNAL LINES

7040-7044 Channels B-E, CEMM (12-63)
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1

(£9-21)

1 | 2 3 | 4 | 5 | 6 |

CPU 7904 TAU TAPE UNIT

1. 1-O MF End Op 06.20.01.1 60.68.41.1
2. Ready Test 06.20.11.1
3. Block Turn On  06.30.00.1

of Tape Select
Tgr

(any channel) (1414-1) (729-4)
Instruction Word Address (5 digits) ' I I
| I I | ! | l |
[ 20[21]22]23]24] 25] 26 27] 28[29]30[31 [32[33[34]35] Storage Bus Tape I I
| Select ‘
()
) [ | on | I
| Off ’
[28]29]30[31]32[33]34]35] Storage Reg |
l 06.30.00.1
@B) I |
(14) |
CPU Set l
Chan Select
[28]25]30[31]32[33]34 35| Adder | Selected and N
| oris " 06.30.00.1 | I
(15, POD 7X) | (1D) I |
[1o[n]i2]1a]14]15]16]17] shift Counter | |
| Channel Select (E) | R |
. Channel Select (D) X \ |
Channel Select (C) [ ) '
" Channel Select (8) | )
\ f ! [ Select TUO Tape
SC 17 ’ | l Connectors Add
SC 16 ) Unit 0 to TAU _j>‘ On Select
scI5 Unit Address 12| > 60.68.50.1 ShonDise 1 oy \ Switch
SC 14 [ 06.30.01.1 | 4A) |t \
@A) [ 60.68.50.1 LN 10
02.04.41.1 | (38) | 3 2
(3F) | [ I }—\4
| | Select TU 1 ,__/ 56 b
sC 17
SCT6 Unit 1 10 TAU :>——' On | A7 ®1% 4000
o s ] AN Unit Address 1 | A oy 63.50.1 Chan Disc | S 9
SC T4 / Voo 06.30.01.1 | ‘up) Off /
2 | @8) 068501 |
02.04.40.1 S I | (E) Mechanically
(38) 50 = | I 2 | Ready
- 6
7 On
sC 17 1? : | l N se'“(')w ’ : 00.01.01.1
SC T8 ) A _Unit 9 to TAU n Off
sc1s A Unit Address 11 i o 55,531 Chan Disc o 00T o
SC 14 06.30.01.1 @A) I
LA | an 60.68.53.1
.04.41. (38)
@) ] Tape Sel « Rdy ca
l

|
from TAU | w
Condition for: } Al Not CE O
|
|
|

I
) [
|
|

FIGURE 9. TAPE UNIT SELECTION



CPU

Instruction Word Address (5 digits)

"~ | | | 1 "
___[I21]22]23]24]25]26] 27] 28] 29[ 30] 31]32[33]34] 35] storage Bus

S

7904

( Example, Channel B)

|
|
|
(13) I
Program |
Req 24]25]26] 27 (13) |
[28]29]30]31]32]33[34]35] *Storage Reg }
{l;iii‘iiw |
28129130]31{32[33]34]|35| Adder
(15, POD 7X) | To Other
10{11]12]13}14]15]16]|17| Shift Counter I Channels
SC 12 | Tape
< Tape Address Select
9 (Select Tape Interface) Not (Tape Sel + Rdy) from TAU A on
| To Other
02.10.07.1 N .
(4A) | Channels 06.30.00.1 Chan Disc orf
2
! Direct Data Address l (48) DD Select.
sc 10 (Select DD Interface) | To Other A On ——@ 06‘23)‘00']
02.10.07.1 | Channels (
) | 06.51.02.1 Chan Disc .
SC 10 SI Address (48) SI Select " ©f
02.10.07.1 (Select Simplex Interface) Chan Secondary Ops A o :___,@ 06.51.02.1
RZE { $5°d ol i (38)
rite .
PR 25 | Oé.(iOA,)OZ.I Chan Disc Off
PR 24 A | I o
POD 76 - Not Reset PR A/ e ET Chan B 06‘(‘;%')02"
02.04.48.1 Not Chan Busy
02.04.48. . 02.04.48.1 | | farl Sel » Not Busy
(3G) @R (IF | —L———= /AIDI | A
2 Not Chan Disc —> At LID1
PR 26 b ™ 06.20.01.1
PR 25 I 06.20.01.1 (38)
PR 24 l (8)
Select Chan C
Not Reset PR A I
02.04.49.1 02‘((’343‘)49'] 02.04.49.1 |
(4A) (2B) | @ @ @
PR 26 1
PR 25 | Condition for: Condition for: Condition for:
|
PR 24 Select Chan D Write Cond from TAU 06.20.10.1 DD Output Data Bus 06.51.00.1 Service Resp and Stop
. Not Reset PR__| A I Ready Test 06.20.11.1 DD Demand 06.52.00.1  Sery Req, End, Un End,
02.06.49.1 l Odd Parity Op to TAU 06.20.02.1 DD EOR (disconnect) 06.20.12.1 S| Busy
02.04.49.1 '(3E.) : 02.04.49.1 Tape End 06.15.00.1  Write 1st Word Tgr 06.20.24.1  Write and Control Commands
(4D) (2E) | Chan Redundancy Chk 06.15.02.1 1-O MF End Op 06.20.01.1 Read and Sense Commands
PR 26 | Chan Char Parity Gen 06.18.00.1 DD Word Parity Error 06.18.02.1 |-O MF End Op
. | Chan RDS, WRS 06.20.00.1  CDR to DD (C bit) 06.10.12.1 Block CC Step on
| 1-O MF End Op 06.20.01.1 Chan RDS, WRS 06.20.00.1 WR 1st B Cyc
PR 24 A Select Chan E Chan Disconnect 06.20.12.1 DD Trans Loss 06.20.10.1 Chan RDS, WRS
_— Not Reset PR | A >->S-ect Chan Unusual End 06.20.29.1  WC 0 to DD 06.12.15.1 Ready Test
02.04.4 | Set Tape Select Reg 06.03.01.0  Reset DD Interrupt 06.51.03.1 S| Disconnect
02.04.49.1 "Gt 9.1 02.04.49.1 | WC 0 to DD on Chan Reset 06.12.15.1 End Response
(4G) @H) | Set DR LDD 06.52.00.1 Chan Read Translator
| DD EOF 06.15.01.1  Chan Write Translator
Chan Redundancy Chk 06.15.02.1

FIGURE 10. CHANNEL AND INTERFACE SELECTION

7040-7044 Channels B-E, CEMM (12-63)

06

06
06
06
06

06

06
06
06
06
06

=—0

.40.01.

.40.00.
.40.01.
.40.01.
.30.00.

.20.27.
.20.00.
.20.11.
.20.12.
.20.29.
.11.02.
.11.05.
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WRS

(FIGURE 12)

Decode
WRS Inst

L Time in
Selected Channel

Tape

Sel and Rdy

from TAU
?

Turn On Tape Select
Tgr (Select Tape Inter-

face)
Y

Turn On Tape Unit Select
Tgr in 1414 (Select
Particular Tape Unit)

Two or More L Cycles

Tape

Sel and Rdy

from TAU
?

Turn On [-O MF
End Op Tgr

1

1. Reset CWC, CAC,
Asm Reg, CDR

2. Turn On Chan WRS
Tgr

3. Reset CC to 1

4. Turn On BCD Mode
Tgr if SC T3

5. Turn Off Tape
Indicate

1

Turn On Chan Busy Tgr
(Send "Chan in Use" to

CPU)
1

Turn On Main Frame
End Op Tgr

(CPU Goes to | Time of
Next Instruction)

1

Write Call to TAU
(Start Tape Moving)

FIGURE 11.

WRITE TAPE OPERATION SEQUENCE

(FIGURE 13) (FIGURE 14)
— ~
l B
Decode I Wgnj 0
RCH Inst ‘ DR Not Loaded
Reset CWC, CAC ’
1 Note 2
Hold B v,
Did a WRS Precede Cycle Tgr On A
the RCH? ?
2
Chan WRS ) S No
9]
Tgr On jo}
? a
' S Turn On B Cycle Demand
£ Tgr (B Cycle Request to
2 CPU)
Turn On [-O Check
Tgr in CPU
Storage Bus to Storage Bus to
CAC, cwC CAC, CWC ‘ This Chan No
Have Priority
?
T Note 1 ’
Turn On Write Tst Word Yes
Tor |
E (Reset at End of First B
Cycle) I Gate CAC to MAR
CPU End Op on RCH CPU End Op on RCH Turn On Chan
Instruction Instruction I B Cycle Tgr
CPU Continues with CPU Continves with
Program Program I
' Reset CDR
No J
— SB to CDR
Turn On DR LDD Tgr
Yes Note 3
Turn On Write Ist
Turn On [-O Check B Cycle Tgr
Tgr in CPU
‘ Parity
Block B Cycle Demand; Error from Yes
Wait On Tape Unit to Memory
Send Write Cond to Chan; ° 2
Then Reset TAU, Stop < No
Tape, and Disconnect 9
Channel ; Turn On Word
S Parity Error Tgr
Note 1: Allows word obtained on first B cycle to be put into
assembly register. Word
Parity Trap
Note 2: The Hold B Cycle Tgr turns on with the Chan B Cycle Enabled
Tgr and prevents the occurrence of successive B cycles; ? <
B cycles are permitted to occur no faster than once s
every three CPU cycles.
Force WC Zero to Block
Further B Cycles
Note 4
/
If First B Cycle:
1. CDR to Asm Reg
2. Step CAC, CWC
3. Set Up Write Odd
Count Trg According
| _toCBitinCDR |
1 4. Tun OFf DRLDD Tgr |~ = — ~ — — ——

RCH

B CYCLE

This distance would have to be 10 feet to represent the time between

write call and the first character written on tape.

_I Tape Unit Gets up

CHARACTER WRITING

(Figure 16)

Tape Unit
Writes
Character

Write Strobe from TAU

to Writing Speed

Complement Write Odd
Count Tgr if Odd
Character

bth Character
Just Written
?

Is
CDR Loaded
?

No

Tgr in CPU

One More
Word to be Write Disconnect
Written _
1. Step CAC, CWC Note 3:
2. Reset CCtol
3. Reset Asm Reg

T Note 5

Test Status of Write
Odd Count Tgr (For
Parity Error)

Note 4:

1. CDR to Asm Reg

-9
3. Set Up Write Odd
Count Tgr
According to C Bit

Note 5:

in CDR

First Word

(Xmission Loss)

Turn On [-O Check

DISCONNECT

(Figure 17)

Tape Unit
Stops and
Drops TAU
Busy

Reset:
1. Tape Select Reg in
1414
2. Disc Call Tgr
3. Chan Busy Tgr

1

1. Turn On Disc Sync
Tgr

2. Turn On Word Parity
Sync Tgr if Word
Parity Tgr Is On

3. Turn On Rdny Check
Sync Tgr if Rdny
Check Tgr Is On

!

Reset:
1. BCD Mode Tgr
2. Chan WRS Tgr
3. Tape Select Tgr

Reset Chan Disc Tgr

to TAU - J

The Write Ist B Cycle Tgr on indicates that
the first B cycle occurred early enough. If
the tape unit sends write condition to the
channel before the first B cycle occurs, the
1-O Check Tar is furned on in CPU, TAU is
reset, tape is stopped, and the channel is
disconnected.

A word count zero condition is simulated in
the word count decoding circuit; the word
counter itself is not changed.

This forced "WC zero" blocks further B
cycles. The remaining words in the channel
are transmitted before the stop signal is sent
to the [-O device.

If the Write Odd Count Tgr is on, no parity
error exists. |f the Write Odd Count Tgr is

off, the Word Parity Error Tgr is turned on.
With the Word Parity Error Tgr on: if word
parity trap is enabled, the WC decoder is forced
to zero; if word parity trap is not enabled, the
write operation proceeds unaffected.

Second Word

Write Call

oAU

Y
T
||

R
WRS [c

H
B Cycles

—————————————————————— M

< ol >l

> TTsE 2nd 3rd 4th 5th 6th i Tst 2nd
Char Char Char Char Char Char Char Char

22 + + —+ +— # ¥ ¥ ¥

16 (12-63)

7107 CPU Cycles
approx 2.3 usec Each

M ——————— e — —



1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9
| (CHANNEL B) ' (MODEL 1) | (729 IV)
l+0 71616l  lol2l2]1]2] | | l
S,1,2(3 1] 121 35| Storage Bus
24|26 ‘ | l
Program En.n | I
Reg POD 76
sopos |2 35 |
Secondary Storage Reg | ‘
02.04.45.1 Op Decoder
2 35 l
Adder 1
Secondary = ’
Op Write 1 17 \
Shift Counter 1 ‘
— — 10 Triggers
SC,14,15,16,17 1 10 And Circuits ‘
10 And Circuits Tape
Unit Address 12 | I o Z Unit 0
T A Unit 0 to TAU X I 7 Address
To Oth | Select Switch
02.04.41.1 o Other
(3F) Channels | %?ZOA())I -1
sC 12 Tape | A
Tape Add Select (4A)
sC 10 @ Gpe Address ! | hnd ° 60.68.50..¢
02.10.07.1 o 4-,A\ Set Tape Select Register | (38)
laAY To Other | .
@A Channels —_.Chnn Disc
PR Not Reset PR | Off
24, [ A Chan Sel B) 06.30.00.1 I
% 1 Not Chan Busy 06.20.01.1 (38)
st %.)43 T LEarly A (8) | Mech Ready
02.04.48.1 '(2,;) : Not Chan Disc L 3 Chan Sel + Not Busy at L3D3
3G) > A3D3
06.20.01.1 |
‘ 48) 06.30.00.1 Not CE Op
(4D) Tape Sel « Rdy from TAU TC 21
| /‘L |- Select - Ready, Mod IV
Sel - Not Busy 1-O MF End OP 60.68.41.1 QJ‘ l
Sec Op Write | in L Time Tape Select | » on | @, Reset CWC, CAC, osm reg, CDR e 0.20.01.1
Read \ A2D1_JA | @H) ﬁ
Bksp o ).Chen Sec Ops 06.20.01.1 AIDV_ o
REOF 06.20.01.1 D) Chan Busy |
Rj: 28 (5D) 06.20.01.1 on ] \
l | 06.20.09.1 @8 AdD] a0 \
(2G,3H) .20.02.1 =henBle
To Other | ‘ 0 (4A) Off With Write Strobe: |
Channels 06.20.02.1 Step Character SS's, I
Chan in Use (2B) Gate Write Bus to Tape
02.10.06.1 - Tape Select Gate Write Disc to Tape
(turns on ''chan in use'' console | Channel
indicator for selected channel) Write Select 06.20.00.1
| 1 ® (2D) Write | c5
Sec Op Write _‘A/ On 4“\A TAU Write Call A on Go
Chan Disc " —_——:‘/ Not Busy | >
| 06.20.00.1 ———> O
(4A) 06.20.09.1 , 60.60.30.1 Off
4 06.20.00.1 @30 (48)
l Tape Select A\ @8)
A5D2 ]
06.20.01.1
! )
TC 35
Select « Ready, Write
I Chan Select (B) TSI s Y
End Op A4.5D1 Busy
On Not Sense Inst Oéf]oF)Ol Bl [ on
02.15.39.1
. cc4 cc2 cci 06.20.12.1
Off @A) 02.15.35.1  02.15.36.1 off wny
02.15.39.1 an (3D) 02.15.36.1 On On On
@8) 66) | 06.20.12.1 | I
(28)
Off Off Off
, 06.17.00.1 l '
BCD Mode I
i —_ ®  Even Parity l
sC 13 A On - l Tape
i Indicate
06.20.02.1 Chon Dise f g | .
(4F) On
! 06.20.02.1 Not CE Op |
G, ! > >
! A 6e) Turn Off Tape Indicate A Off
Tepe Select | 60.68.31.1 | 00.01.05.1
| 06.15.00.1 | “n |
(1A)

FIGURE 12. WRS, WRITE TAPE OPERATION

7040-7044 Channels B-E, CEMM (12-63)
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Next Instruction

Force WC =0

Reset CDR

Reset CWC, CAC

__ Test for I-O Check |
(make sure channel _’_‘_‘_L_I_ 1 |
|

is selected)

Set CWC to All Ones

$B to CDR

|
-

—— — __-__._—_]_J—_'_————.—

e
o
roro |
[ |
Il I |
F—t— 1 | |
I Pl !
B SBto CWC via CDR, | | | | | | | '
SBro CAC LN [ ! | ‘|r T ! k l X I Reset at
oy P | | Ao of Chan
Write First Word L [ B Cycle
Trigger J T | I i T | N | |
[ Loy - | | | I |
[ ! b
End Op . b | Pl
(POD 5X, Not RCHA) 1 1 1 1 l L |
_ Blocks B Cycle
,[} Force WC =0 Demand, Blocks
’U Transmission Loss
06.12.15.1 1-O Check
(3C)
I-o\ Reset CDR Holds CDR Reset
'U for Duration
c 06.20.07.1 of RCH
(48)
2501 TR Reset CWC, CAC
I Late
06.20.07.1
(4F)
1 Not Chan Rd or Wr b IROCHECK o
Not Pos Reg 17 Reset-Load A5D3
From CPU Channel 06.%;:.;0.] 06.20.10.1
Chan Select (B) (3F)
06.20.08.1 AID1 A Set CWC to All Ones
(28) E Early
06.20.07.1
(4D)
A3D3 lA\ SB to CDR Uses CDR as
Chan E Time Transfer Path
b 06.20.05.1
< (50) SB to CWC via CDR,
A4D1 A sBrecac
ETime Late |
06.20.04.1
(5B)
Not DD Select Write First Word
[ Allows First Word
Chc.ln WRS A On | to be put into
— E Time Late Assembly Register
AIDT off
06.20.24.1
Chan B Cycle  (4B) 06.20.24.1
E Not Chan B Cycle Demand ®C)
06.20.24.1
(4D)

FIGURE 13. RCH, WRITE TAPE OPERATION

] 4 | 5 | 6 | 7 I 8
lorE B lorE
lol'|213l“l5i°|’ Izl3l4|5|°l'|2|3|4|5|
N N U A A S RN N EE N R RO N R R BN N B
I | |
I | |
B Cycle Demand Tgr |———d | L | I
CPU B Cycle Tgr I—’———' L———-L——— [
Channel B Cycle Tgr : ! I l
|
Reset CDR I i i | l
SB to CDR } + | |
Data Reg Loaded Tgr | J (‘"l‘ Trst Word |
| .
Write First Word Tgr i On from RCH ] I— [
|
CDR o Asm Res, i . T : | Chan WRS ] S (62) Reset CDR
Step CAC, CWC A2D1 |
Hold B Cycle Tgr | | | 06.20.07.1
(BA)
1™ Chan WRs P NED) SB to CDR
A4D1 |
06.20.05.1
(5A)
Not Command Resp :/rc'.'illes'
Not Write Cond from TAU 4 f“”: C‘Z’
8 Cycle Demand Chan WRS On o
from Next Channel < 54 .
More Remote AD1 | A /\( ), TAU Write Strobe off
06.19.02.1 06'(226)27'| T oty N O Check
.(ZF.) : .(33.) " NotTgr 14, A (results in
Word Parity reset to TAU)
. Error 06.20.10.1
Parity Error from Mem .
A \ 4G
CAC to MAR Not Suppress Par Error on DD A On ue .
800 ns Write Cond
Not Ready Test from TAU
off
06.18.02.1 v
e (%hur(i_)?nycle B Cycle (3F) 06.18.02.1 06.20.710.1
2H
ChanWRs | = Demand_ Channel (@F) (2H)
Not DR LDD ormirea A ® o yele DR Loaded
———————ﬁ lot cle
Not Algha Time Early ————'——y—‘—’ " On |- Chan WRS jA\ (84) On ®
e 1IN 06.20.03.1 | LI
06.20.03.1 06.20.03.1 06.20.03.1 4G) 06.20.03.1 off 06.20.06.1 Off
GA) “9) @8) 06.20.03.1 @H) T “h
(2C) “oH) 06.20.06.1
(2D)
AIDI (87)
—_— e — Not B Cycle
CPU Demand Tgr B Cycle Demand Tgr Off (B5, First Word)
) i B Cycle Requested A5D1 A ™ . CDR to Asm Reg
A
A5D2
| 02.15.39.1 Write 1st |06,20.24,1 | SCher Tar 06.20.24.1
l '4F' . l Word (3E)
(4F) y On from RCH ° Write Odd
| B Cycle | o) — on 06.(2&)24.1 Counr
on Master B | 06.20.03.1 B Cycle Demand Tgr Off N off DR C Bit On
| A5D1 Beta Lat B Earl 0 Ao 06 12.02.1 06.18.02.1
ate. arly | 5C .18.02.
e
Off Beta Early T 06.20.24.1 06.20C.24.| 60 (5A) off
| 02.15.39.1 02.15.39.1 | (D) 89 06.18.02.1
3G 1G (48)
L &e) e _J Not DR C Bit
06.18.02.1
Remote B Cycle Demand
to Next Channel Nearer MF Step CAC, CWC “D)

FIGURE 14. B CYCLE, WRITE TAPE OPERATION

18 (12-63)

(Block B Cycle for that channel
and block its CAC —> MAR)

06.20.07.1
(41)



CHANNEL B

CHANNEL C

CHANNEL D

CHANNEL E |

|A5Q >

B Cycle B Cycle . B Cycle Channel
Demand Channel Derr)l'und Channél %hg"“‘li I | Demand B Cycle
B Cycle — B Cycle y<
On A @ On A On A On On On I
A0 DI On A0 DI On _A0DI | A0 D1
‘ I off 87 | I Off ‘ | off . | | Off 87 o
Off 87 ol Off B Off l
B Cycle Requested ‘/ ‘/ J |
| Lo I | | |
B Cycle l |
Master B | I l l | l
il B SN J |
Beta Late, T——»’\ B Time Early ) B Time Early ) L B Time Early , X B Time Early /A
A . ! , s
Off Beta Early | I I I T l 'I {
— > —_— —_— —_—
. | || | |
.15.39. .20. 06.20.03.1 06.20.03.1 _‘
_oemsw o emea T B . L SN
Note: Any channel's B Cycle Demand trigger on requests a B cycle

FIGURE 15. B CYCLE PRIORITY

of CPU. The next CPU cycle becomes the B cycle, the
B cycle being granted to the requesting channel.

If more than one channel requests a B cycle at the same time,
the B cycle is granted to the most remote requesting channel.

7040-7044 Channels B-E, CEMM (12-63)
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1st B Cycle

2nd B Cycle

cc1

cCc2

| 2

| 5 | 6 | 7 | 8 | 9
Character counter set to 1 on WRS Reset Write Ist B Cycle Tgr
Load CDR with first word,
turn on DR LDD tgr,
CDR to Asm reg, TAU Write Strobe 800 ns 800 ns 800 ns
turn off DR LDD tgr
Write Tape ss1 ] ss 2 1 1
Load CDR with second word
turn on DR LDD tgr ! 06.20.26.1 06.20.26.1 06.20.25.1 06.20.25.1 06.20.25.1
“4A) (38) 6A) (4A) BA)
Tape unit writes first char from asm reg, Charact er Counter
TAU Write Strobe
. . 1 2 3
sS 1 S5 2 ss 3 After Tape Unit Writes Each ol o sl ] I [ ]
tenet 6 son e Character 1 = 5 1 Reset 6th Char Tgr Chan WRS A Step CC M On r On r On
se! ep Not STWrit
Char tgr, g F,° Z f v > off |l off e off
.20.25.1 ist BCycle  06,17.00.1 06.17.00.1
Complement @F) (56) 6H) 06.17.00.1
odd count tgr
\ if odd char Write
d
Tape unit writes second char from asm reg, 4 N Qdd Count
TAU write strobe hChun WRS: : Write SS 1 ! On
SS1 Ss2 SS3
221 222 229 06.20.25.1 fi R
@) om Asm Reg 54 15.02.1 17 _OF
Complement Step CC (58) 06.18.02.1
odd count tgr 48)
if odd char
—_——_— — — e — e — e — e s
Tape unit writes third char from asm reg,
TAU write strobe
ss1 ss 2 ss 3 ccs CDR to Asm Reg
— Reset CC to 1 Write 1st Word e
Complement Step CC and B5DI1
odd count tgr Step CAC,CWC N S
if odd char . l 4
Xmission 6th Char Tgr A
After Tape Unit Writes b 055 Chan 1-O Check 06.20.24.1
Tape unit writes fourth char from asm reg, 6th Character (to CPU) 06.20.24.1 GF) Reset DR LDD Tgr .
TAU write strobe 06.20.10.1]  06.20.10.1 @n
©A) @F)
81 52 53 WR 6th SS 2 Reset CC to 1 J'\
6th Char Tgr o o
OCdoénplemenf Step CC Chan WRS not DD I_/
count tgr Tape Select
if odd char ladhaibadd 06.20.25.1 06.20.25.1 06.17.00.1
06.30.00.1 (4Q) (18) (5A)
Not Service Req (4G) Tur.n On
Tape unit writes fifth char from asm reg, cce DR C Bir Write Odd Count Tgr
TAU write stobe —> Word Parity 06.18.02.1
ss1 ss 2 ss3 o ‘(35%;30' ! J Errer (5¢) 06.18.02.1
. . Write Odd Count Tgr Off On (5A)
Complement Step CC Write Disc to TAU
odd count tgr (e} 06.18.02.1 Off
if odd char Not DR LDD 3 . 06.?20‘:.)00.1 (2B) Torn OFf
06.30.00.1 el 060021 Write Odd Count Tgr
Tape unit writes sixth char from asm reg, (4F) Not DR C Bit
TAU write strobe 06.18.02.1
551 ss2 553 sth )
Character
Complement Reset CC CDR to asm reg WRSS 1, CC 6 JO\~ Reset Asm Reg >
odd count tgr  to 1 (2nd word) cC 6 . On u
if odd char
Reset asm reg Turn off DR LDD tgr 06.20.25.1 off 06.%;)':;2.1
Test for Step CAC,CWC (2E)
xmission loss Turn on odd count
tgr if data reg 06.20.25.1
Tumon éth  Sample odd hos C bit (E)
char tgr count tgr for
word parity

cc3
2
2  cc4
IS
cCs
CcCé
A
3rd B Cycle
;
=
2
8
B3
J] cc1

error

Load CDR-with third word,
turn on DR LDD tgr

Tape unit writes first char from. asm reg,
TAU write strobe

ss1 $S2 $$ 3
Reset 6th

char tgr

Step CC

Complement
odd count tgr
if odd char

FIGURE 16. CHARACTER WRITING, WRITE TAPE OPERATION
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1 | 2 [ 3 | 4 | 5 I 6 [ 7 [
Not DR LDD Transmission 7 904 | '4 I 4
—_—
—Wﬁ—ss—lﬂ we#0 A Lo .O\ Chan 120 Check fony chemel) I Reset Write Condition
s |~ (to CPU) |
> 06.20.10.1 06.20.10.1 |
.20.25. 3F,
%407 NatorLoD G P | bhconnecr wiite
Not Service Req A Write Disc to TAU Disconnect Call Disc Delay
. l o\ On
cce A 06.30.00.1 | WC 14 |A On
06.30.00.1 (3F) 06.30.00.1 | Off
06.30.00.1 (4F) 2F) 60.30.11.1 oFf
(5G) Tape.Select | (5F)
60.60.31.1
Ch | Word Write S5 | ; (3D) 60.30.11.1 Write Check Character
ianne O =
WC=0 @F) Reset Go T
Count Zero < 06.30.00.1 | Sreas: RDT) g;unrer
06.12.15.1 Block B Cycle Demand (o) | Write
m TAU By Tape Busy /OL A " Sel « Rdy, Write On 1 usec
! l‘ Al Tape Select ! U \ 4 RDD 144
06.20.12.1 I 60.60.02.1 60.60.30. 1 Off q E
4A I e @c)
e | 60.60.30.1 60.60.20.1 60.30.54.1
(38) 2A)
Disconnect Reset TI-SI Busy Tgr at A2D1 |
Tape Select | B Call |
T1-51 Busy MVl X N ° ~ |
06.20.12.1  06.20.12.1 O | Not Chan 8 Cyelg |
4C SE .20.12.1
(4C) @E) 06 (35) off |
Chan 06.20.13.1 |
Bus 06.20.12.1 5A) |
Y
[ " I
On Channel Reset . .
WC =0 or DR Not LDD or Write § D et eset Tape Unit Selects Reset Tape Select Register
Off Not Rd Last Word °
A2DI A On Reset Disc Call Tgr (06.20.12.1)
A3D3 _|A >
06.20.02.1 Not Reset-Load Chan During Ready Test AID1 /
@8) oe.200a1 Lo 06.20.13.1 Reset Chan Busy Tgr (60.20.02.1)
(50) 06.20.13.1 &
(4C) Word Parity
Sync
A4D3 A o Parity Trap if
/ Word Par Error A On |—> Enabled
(to CPU)
06.20.13.1 06.16.01.1
@3D) 56) off
06.16.01.1
(4G)
Redundancy
Check Sync
o Redundancy Check
Redundancy Chk _} A On |——> Trap if Enabled
(to CPU)
06.16.02.1
. fi
(D) off
06.16.02.1
(4D)
Disconnect
Sync

FIGURE 17. END OPERATION AND DISCONNECT, WRITE TAPE OPERATION

AODI1

06.20.13.1
(3F)

>

Off

06.16.02.1
GA)

Reset BCD Mode Tgr (06.20.02.1)

Reset Tape Select Tgr (06.30.00.1)

On pF—>

Disconnect Trap

if Enabled
(to CPU)

Reset Chan Write Select Tgr (06.20.00.1)

!
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
I
|
|
|
l
I
|
|
|
I
I
I
I
|
|
|
I
I
|
I
[
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CPU

Core
Storage MDR
s || s
1 1
2 2
—> ——
01.20.01-08
35 35
C C
- -

FIGURE 18. DATA FLOW, WRITE TAPE OPERATION

Storage
Bus

02.05.00-36

Channel Data
Register

06.10.00-12

oR

¥

To Parity Checking
Circuits (06.18.02)

60.40.51

Write Pulse

Write Check Char

| 9

TAPE UNIT

A

(729-4)

Write Trigger C

On |—>

Off >

Driver

Write Head C

Character Count

4 | 5 | 6 |
(any channel) ,
» To Parity Checki ’
06.18.00 Circuits (06.18.02)
Assembly B Parity
Register A Tree I
8 Odd-Even
4 Write |
2 Tape BCD C-Bit
Choar 1 1 G or
Invert Write Parity 06.18.00 I
Char 2
| 60.40.51
Char 3
| Le
B B B 77\ B Read
: A wire |2 1 A Write
8 8 | 8 Regist
Chard |4 4| Xlator " 4 o
2 2 H
2 —>]06.11.05 f 2 60.40.51
~_—/
I H |
Char 5 Not Si Select I
BCD Mode Write Bus I
. Write
4 I Not Write TM Gate
] wC 2 A
Char 6 Not Freeze
06.11.20-31 R-W Reg 60.40.52.1
(5C)
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Write Condition

—[o| oo ||

Write Pulse

Write Check Char

|

Write Trigger 1

Write Head 1

1>
I o

Driver

| 3-




1 | 2 | 3 4 5 | 6 | 7 I 8 I 9
U | 7904 1414 .
| Condition
Write Condition from TAU
‘ On
800 ns I
Off
SS Late RCH
Chan WRS ate or
Late RCH o wI . N;"T ” WC =0 Computer Reset fo TAU ‘ 60.60.30.1
.20.10. gr > 3G)
(2H) Not Write st B Cycle Tgr
’ 06.20.10.1 i
Reset-Load Chan “c)
Not Chan Rd or Wi
‘ RCH and No WRS A;’D on Reor W A 39——‘ 06.20.10.1 ‘
& @R
| 06.20.10.1
Not DR LDD ©F) ‘
1 ission L WC #0 A Write Disc to TAU
T on Loss >
l Write SS1, CC6
06.20.10.1 l
| (5A)
Console I I
Indicator
1-O Check | \ Error
Test Inst - On
> skip Syne A Ere | Ao Detay
L6D1, 1-O Test Inst Off A o1 |A On o i A Tape Select Not Wr Delay Off e
02.10.75.1 0 10.75 ,M L4p1 | A Step IC 60.50.50.1 A Reg VRC
02.10.74.1 (4H) GR A2D1 (Skip next 06.15.02.1 (2) 60.50.50.1 R-W Reg VRC
) 02.10.74.1 ——> Off 02.12.36.1 instruction) “8) (38) Skew
(4E) oI 6P 02.12.36.1  02.12.36.1 ns No Echo
'(31:') : (4F) @E) Wr Delay Noise
Write Compare
‘ 06.15.02.1 Redundancy LRC
(2B) Check
Chan Busy A on l Write Errors
Not Tst Char TM A Force WC 0
in Bin Mode 06.15.02.1 @—N Off (to stop data transmission
‘ (4D) Enoble ToT | 06:16:021 from storage) ‘
able .-
06.15.02.1 . (2D) Trap Priorit,
@D) and Word Parity Y Manual Reset
. nd TAU Reset
Tum On Channel Check ‘ Enabled and Chan Disc, Ao see | ©On Wd 30 or Rd 30
Console Indicator Note 06.16.02.1 Backspace
for Selected Channel | Off an Erase Call
T | Rewind Call
06.16.00.1 Rewind and Unload Call
3C) Redundancy _
Check Sync rT 1 |
® 1Trep |
A o Pri=
Chan On ot A I ority [
‘ Disc A4 @_. off Chan Busy L_Cictilg
06.16.02.1 06.16.02.1 06.16.03.1
| D) 06.16.02.1 @n |
Channel X Trap Demand | (4D)
02.13.02.1 = =
(starts CPU trap procedure) l I
Redundancy Tra
02.13.11.1 Y TP { | |
(puts bit into pos 16 of store loc) 06.15.04.10_o Indicator
I (54) Sync ‘
TRC Instruction | POD TRC LoD1 A On
02.16.07.1 —_—
1 Chan el A Chan TRC 1301 l
I e off 06.15.04.1
06.15.04.1 C Ry
06.15.02.1 P . 06.15.04.1 (2E) > 0
| “e) @B |
i 06.15.02.1
Transfer to Location Specified by TRC Instruct . . .
02.10.06.1 - ranster to Location Specitied by nsfruction | Condition Met e l

FIGURE 19, 1-O CHECK AND REDUNDANCY CHECK, WRITE TAPE OPERATION

* Note: Turned on by enable instruction (mask bit lé)l
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1 | 2 | 3 4 I 5 | 6
(any channel)
Write Odd Enable TCT
Count and Word Parity
(]
Odd Byte > ©On On
* See
b Off Note off
06.18.02.1 06.16.00.1
(48) @<)
Word Parity
Error
Wr §S 2, 6th Char Tgr On A ° A Force WC 0
On (to stop data transmission
06.18.02.1 06.16.01.1 from storage)
(28) Off 41
06.18.02.1
02.05.45.1 > Memory Parity Error Parity Error from Mem (2F)
Not Read DD with Suppressed Par A
B4D] e
06.18.02.1
(3F)
Turns on Channel Check Console -
"
_ Indicator for Selected Channel ITrop I
> o Pri-
—lority [
Eircuﬁ]
Word Parity 06.16.03.1
Sync
. A
Chan Disc A4 On Not Chan BUSy A\
Chan Disc, Ao 06.16.01.1 Off Trap Priority >—
>_‘ 56) 06.16.01.1
06.16.01.1 @n 06.16.01.1
06.16.01.1 (“4G) an
(16)
Trap E4DI
D
06~}56-)0'-1 Enable CWT, EOF, End, Unend On
| )
Enable TCT, Word Parity On o
06.16.01.1
(2H)
Word Parity Trap
02.13.12.1 <=
(puts bit into position 14
of store location)
h
02.13.02.1 = Chan X Trap Demand

(starts CPU trap procedure)

FIGURE 20. WORD PARITY ERROR, WRITE TAPE OPERATION
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* Note: Turned on by enable instruction
(mask bit 16)




CPU

7904

(any channel)

1414

TAPE UNIT

(729 1Iv)

l
l
|
|
|
Note: If ETT instruction is executed with tape end l Active Select
trigger on, tape end trigger is turned off |
and program does not skip. | Write Status
1 Not File Protect tope 1U.09.55.1
If ETT instruction is executed with tape end | I End-of-Tape Photo Cell A Indicate -(] E)' '
trigger off, program skips the next instruction. |
On
| c3 TU.((Z).)SS.]
Ti Off T Indicat
| Tape Select _[A = P ch’e 7¥ Off
| 06.15.00.1 |
PN 06.15.00.1 l TU.09.55.1
| 24) (1A) | : (3E)
' Tgr 14 or I l
} M 1.0 usec Tape Select
A e TC 23
| SS _'“‘__< Sel and Tape Ind On ! \\ Select and Tl On
06.15.00.1 | 4
! (3C) 06.15.00.1 06.15.00.1 I
| (38) (5B) | I
| | |
1 Tape End ] l
| o 12 | |
II Off I l
| 06.15.00.1  06,15.00.1 |
(4E) D) | |
Secondary l Ind Sync I I
Op Decoder | 02.04.45.1 | |
| o
| L, Indicator Sync l |
| Sec Op ETT o1 | 2 o |2 I |
Chan ETT np1 A
| Chan Select A T —> ! |
—> 06.15.04.1 13D1 Off
| 06.15.00.1 (5C) 06.15.04.1 | I
| (4F) 06.15.04.1 @5 I |
| @8) ; I
| l | Condition Met | I
) [ | |
| I |
Skip Sync | l |
ETT [ Early | | |
a1 A On
02.10.06.1 290 \ 1 I
(BH) 02.10.74.1 A2D1
(4E) | off l I |
0z.10.74.1 | l |
(3F)

FIGURE 21. ETT, END-OF-TAPE OPERATION
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1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | n

FIGURE 22. DISCONNECT TRAP, WRITE TAPE OPERATION

| 1 E
CPU | 7904
| CHANNEL B O|1(2[3[4[5]|0{1]2|3/4]|5[{0|1[2]{3]4]|5[{0|1({2[3{4(5[0(!1|2[{3/4/65|0]1(2/3]/4/5]|0/1/2{3 4
From Next More |
I Remote Channel | eqrly]
| Disconnect Trap A ! |
ate]
Momory ssl7<—-(:|<—<A |
A Protect | 06.16.02.1
Trop I3D1 « Not Higher Priority Trap or Priv Inst oS R0 L chntropE | ) Remote Trap E porl
A le Mem Prot Mode €e) Priority Requested
On le——1 ToT Aot | Word Par Sync ) E Jate
o . Not Chan Bu
off | 02.13.05.1 sB14 ‘_—<:l'—< A | Word Parity Trap__~le A ey \
(4F) | o
02.13.05.1 02.13.05.1 02.13.12.1  02.13.12.1 | 06.16.01.1 : s834+33 432+ 41 ENB CWT,EOF,END,UEND (06.16.00)
@n ) (20) GA) | o6 Tsor-! an 06.16.01.1 A
(2H)
Chan B Trap Demand |
- Chan C Trap Demand | fha B <I>;cﬁlle2 -;I 1 fchan disc (06,20 A1|31))]
isq call, *
Starts CPU Trap Procedure < Allow Chan Traps o Chan D Trap Demand | WC+0 4 DR LOD-
) Not IT Trap Req Chan E Trap Demand |
-~ — i
Ch I 02.13.02.1 han disc disc $yng (0f.16.0R) Ch trap.
Tap 26 13D1+ Not Higher Priority 02.13.02.1 | D3 Al yict
Trap or Priv Inst (4E) SB 34 | |
- On A | Sample 1-O Trops A 02.05.34.1 1 Enable CWT, disc synce disc syne
Not Mem Prot Mode | EOF, End, Unend enabled « X
Off 02.13.06.1 02.13.05 I A5D1 ® . not chan bus_y:_l .
B (5H) -13.05.1 E Time Late A On disc request « -] tepp prigrity] (06.16.08) X _chan frap:
02.13.06.1 “8) | > allow chan traps « — E(late"AID
Tan chan trap demand « =
@n | 06.16.00.1 06.16.00.1 Off —__ﬁ
POD Enable i (5H) . 4A) remote trap pri req ek raquest dlse ru;J (04.16.09) | dile dequlst
02.04.45.1 | 06.16.00.1 trap |priorit]
E Time Earl BA)
Channel Store Location I Soor— A word parity error ord pdrity| trdp (06.]6.p1) |cH trdp-E4D
| chan busy + enb cwt+_ja P/
2 :2 | 06:461)00] trap priority ——+4
_ D 20 | T y |
E 22 | Disconnect ralp priorifly < < chanpel [trap (02.1B.06) ,l;;ac;‘ y*
Channel Sync | lgte=A3D1 - ~
. A4D3
| Disconnect —> @ Disconnect Request
1
Ld A > chan trap- : 7
| On On Not Chan Busy ] EOF Req ) —ohen rap: — re? AR bif 32 (0:.11.01)
| o “-f;’[;;a-' off 06.16.02.1 Att Req Trap Neay
| 06.16.02.1 e Uneng Re ° Plortly chan trop:—_| AR bi{ 33/ © 14 %)
.16.02. T i 2.13.
Trap | 06.20.13.1 3A) Wd Par Req A 201 A On ® cho;\sgzor C rege
. Control | <) Rdny Chk Req [06.16.03.1
—_— > . . .
On 06.16.03.1 B) > off |
latesgn . + 02].15]. 34}
l E4DI Enable Inst (58,5C) 06"366?3'] edlos :;‘: T e 34
Off | Trap Priority Tgr On A A Chan Busy » Not Att Req ( 06‘1266())3‘]
02.13.03.1 | Tean 616020 06.16.03.1 ‘fsc o ‘_N:J\ 12 (02.18.10)
(28) I 06. o (5€) (1H) chltrap*E early T
:jA/ Allow Chan Traps 9;
I . e Word ity|*~ S 14 (02.13.1Q)
The | cycle is the cycle of the first instruc- fore}| Pafttyl " ~— PO
- FI':r':.:iam‘el 02.13.03.1 I I 06.126AO3.I tion found after the trapping. This instruc- ch trqp“H eafly
Control (10 | To other @A) tion cannot be executed because "CHANNEL
| channels TRAP" gives "FORCE TRAP" which blocks ahy fra IC 3R (02.[12.05)
. | the main gates of this instruction. E eprly-AQD1
ahy frap E lpter | AR bit 35 {02{13}09]
Off | o 502
| To other Remote Trap Priority Requested
02.13.03.1 channels %
(26) | E late* POD OX Ehd gp (D2.115.85)
D I | l : : Not Chan Trap Demand ‘
I E Time Late FIGURE 23. DISCONNECT TRAP TIMING
| AID1 A \
| Chan Trap MF Chan Trap MF
| 06.16.03.1 Next Channel
i e Nearer MF
| (6F)
|
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WRITE TAPE

1-O CHECK REDUNDANCY CHECK
(Turns on console 1-O check light) (Turns on console channel check light)
Caused by: Caused by:
1. Late RCH or initial WC zero. 1. Tape write error.
(a) Causes computer reset to TAU at write (a) A reg VRC
condition time. (b) R-W reg VRC
(c) Skew
2. RCH and no WRS. (d) No echo
(e) Write delay noise
3. Transmission loss. (f) Write compare
(a) Causes write disconnect to TAU. (g) LRC
Error detection: Error detection:
1. 10T instruction. 1. If not enabled for trap, redundancy check is tested
(a) 1f 1-O check, execute next instruction. by TRC instruction.
(b) If not 1-O check, skip next instruction. (a) If redundancy check, turn off redundancy
check tgr and transfer,
(b) If not redundancy check, proceed with program.
2. If enabled for trap, force WC zero on error and trap
after disconnect.

WORD PARITY ERROR
Urns on console channel check light)

Caused by:

B cycle storage bus parity.

2. Odd-even count of six characters does not agree

with word C bit from CDR.

Error detection:

1.

If enabled for word parity trap, force WC zero on
error and trap after disconnect.

. If not enabled for word parity trap, but disconnect

trap is enabled, store parity flag bit along with
disconnect flag bit when disconnect trap is taken.

TRAPS (Taken after channel disconnects)
1. Disconnect: enabled by "Enb CWT, EOF, End, Unend" trigger.

2. Redundancy check: bled by "Enb TCT and Word Parity" trigger.

3. Word parity: enabled by "Enb TCT and Word Parity" trigger.

2. Bit count of character does not agree with C bit

E ion: i i
rror detection received with character.

1. 10T instruction.
(a) If 1-O check, execute next instruction. Error detection:
(b) If not 1-O check, skip next instruction.
1. If not enabled for trap, redundancy check is tested
by TRC instruction.
(a) If redundancy check, turn off redundancy check
tgr and transfer.
() If not redundancy check, pi d with prog

2. If enabled for trap, force WC zero on error and trap
after disconnect.

READ TAPE
1-O CHECK REDUNDANCY CHECK WORD PARITY ERROR
(Turns on console 1-O check light) {Turns on console channel check light) {Turns on console channel check light)
Caused by: Caused by: Caused by:
1. RCH and no RDS. 1. Tape read error. 1. B cycle storage bus parity.
(a) R-W reg VRC
2. Transmission loss. (b) LRC

Error detection:

1.

If enabled for word parity trap, force WC zero
on error and trap after disconnect.

. If not enabled for word parity trap, but disconnect
trap is enabled, store parity flag bit along with
disconnect flag bit when disconnect trap is taken.

TRAPS (Taken after channel disconnects)

1. Disconnect: enabled by "Enb CWT, EOF, End, Unend" trigger.

Redundancy check: bled by "Enb TCT and Word Parity" trigger.

. Word parity: enabled by "Enb TCT and Word Parity" trigger.

. Unusual end (last tape word incomplete): enabled by "Enb CWT, EOF, End, Unend" trigger.
. End of file (tape mark read from tape): enabled by "Enb CWT, EOF, End, Unend" trigger.

[S I AN

FIGURE 24. ERROR AND TRAP CONDITIONS, TAPE OPERATION

7040-7044 Channel B-E, CEMM (12-63)
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READ TAPE OPERATION (Figures 25-41)

Characters are read from the tape unit through the
1414 into the assembly register of the channel. When
each group of six characters is assembled, the 6-
character word is transferred to the data register
and then to storage.

The word counter in the channel is normally set
higher than the number of words in the record; trans-
mission stops when the tape reaches the inter-record
gap. Figure 25 shows the sequence of the read tape
operation.

Read Selecting the Channel (RDS)

The RDS instruction initiates the read operation
(Figure 26). The address portion of the RDS instruc-
tion selects channel B, C, D, or E, selects the tape
interface of that channel, and selects a particular
tape unit on that interface. The operation portion of
the RDS instruction sets up the channel for reading;
that is, it conditions certain circuits that will allow
data read from the tape unit (through the 1414) to
enter the channel through the tape interface. The
RDS operationends, and the program goes on with
the next instruction while the tape unit is getting up
to speed.

Command Word Loading (RCH)

An RCH instruction for the channel just selected is
executed, causing a command word to be sent from
storage to the channel. The command word, when
entered into the channel, sets the word counter and
address counter. The word count in a tape read
operation is usually insignificant, because if the
tape inter-record gap is to stop the data transmission,
the tape will reach the gap before the word counter
reaches zero. The RCH instruction requires an I
cycle and an E cycle, after which the program pro-
ceeds with the next instruction. See Figure 27 for
actions in the channel caused by the RCH.

Character Transmission

The tape unit reads the first character, puts it on the
read bus, and sends a read strobe signal to the chan-
nel (Figure 28). The read strobe signal trips off a

28 (12-63)

series of three single-shots in the channel. The
single-shots check each character received for proper
parity, control the character counter (make sure each
character goes into its proper place in the ass_embly
register), and control a circuit that keeps track of
the odd-even count of each group of six characters.
This latter job is necessary because a parity bit

must be assigned to the assembled word before the
word is put into storage.

After each group of six characters is received,
the 6-character word moves from the assembly reg-
ister to the data register. The assembly register is
now empty and ready to receive the next group of
characters. Because the data register is loaded, a
B cycle is requested to move the word from the data
register to storage.

B Cycle

On a read operation, the word counter not zero and
the data register loaded cause a B cycle demand to
be sent to CPU (Figure 29). The next CPU cycle
following the request becomes a B cycle, during
which the word in the data register moves to storage.
The data register is now empty and ready to receive
the next word from the assembly register.

As words move from the data register to storage
on B cycles, the word counter steps down. If the
word counter was initially set lower than the number
of words in the record, it will reach zero before the
tape reaches the inter-record gap. No more B cycles
are allowed, but the tape continues to the inter-
record gap.

End Operation and Disconnect

The tape moves into the inter-record gap, causing
the read only trigger in the 1414 to turn off (Figure
30). This action drops the TAU busy line to the chan-
nel. The fall of TAU busy at the channel turns on the
disconnect call trigger. When the last word moves
from the CDR to storage, the channel disconnect
trigger turns on. This trigger resets all the triggers
that were maintaining the channel in a read tape sta-
tus, and sets up the trap sync triggers for any trap
conditions that might have occurred on the read op-
eration. The channel is now not busy and may be
used by CPU for another read or write.



Two or More L Cycles

RDS

(FIGURE 26)

Decode
RDS
Instruction

L Time in
Selected Channel

Tape
Sel and Ready

Turn On Tape Select
Tgr (Select Tape

Interface)

Turn On Tape Unit
Select Tgr in 1414
(Select Particular
Tape Unit)

Tape
Sel and Ready
from TAU
?
Yes

No

Turn On 1-O MF
End Op Tgr

Y

1. Reset CAC, CWC,
Asm Reg, CDR

2. Turn On Chan
RDS Tgr

3. Reset CCto 1

4. Turn On BCD Mode
Tgr if SC 13

5. Turn Off Tape
Indicate

6. Turn On Read
Parity Generator

Tgr
Y

Turn On Chan Busy Tgr
(Send "Chan in Use" to
CPU)

Turn On Main Frame End
Op Tgr (CPU Goes to
I Time of Next Inst)

Read Call to TAU
(Start Tape Moving)

FIGURE 25,

READ TAPE OPERATION SEQUENCE

RCH

(FIGURE 27)

RCH
Instruction

Reset CWC, CAC l

Did an RDS

/ Precede the RCH?

Turn On [-O
Check Tgr in
CPU

m

1

| Storage Bus to 1

CAC, CWC

'

CPU End Op on RCH
Instruction

CPU Continues with
Program

Note 2:

Note 3:

: If a true tape mark was read, no other characters will follow;

the Ist Char TM Tgr will stay on until channel disconnect time.
If the 8-4-2-1 character read was merely the first character of
arecord, the 1st Char TM Tgr will turn off when the CC
reaches a count of 4.

The 1st Char TM Tgr remaining on (true tape mark):

1.

2.

3.

Blocks the turn on of the Redundancy Check Tgr (if in
binary mode).

Blocks the turn on of the Unusual End Tgr during disconnect
time (TM is not considered an incomplete word).

Blocks the turn on of the Read Last Word Tgr during
disconnect time.

The Hold B Cycle Tgr turns on with the Chan B Cycle Tgr and
prevents the occurrence of successive B cycles; B cycles are
permitted to occur no faster than once every three CPU cycles.

A word count zero condition is simulated in the word count
decoder circuit; the word counter itself is not changed.

This forced "WC zero" blocks further B cycles (no more words
are stored in memory). The rest of the tape record is read,

and each character is parity-checked in the channel; the words
merely pile up in the CDR.

(FIGURE 28)

CHARACTER READING

Tape Unit Gets up to Reading Speed

Tape Unit
Reads
Character

Note 1

Turn On 1st
Char TM Tgr

, Read Strobe from TAU J

1

Gate Read Xlator to
Selected Positions of
Asm Reg

Test
Charactey
Parity -

D

Good

Turn On
Redundancy
Check Tgr

Complement Read Par
Gen Tgr if Odd
Character

Step CC

6th

Character

Just Read
?

Yes

DU

Turn on |1-O
Check Tgr in

cPU
!

Read Par
Gen Tgr On
?

1. Reset CCto 1
2. Reset Asm Reg
3. Turn On Read Par
| GenTor_  __ _ |
4. Turn On DR LDD Tgr

]

B CYCLE

(FIGURE 29)

Hold B
Cycle Tgr On
?

Note 2

No

Turn On B Cycle Demand
Tgr (B Cycle Request to

CPU)

This
Chan Have
Priority

1. Gate CAC to MAR
2. Send Write Mem Line

to CPU

Step CAC, CWC
Reset CDR

Parity

Error from

Memory
?

Some CPU Cycle

-

CPU B Cycle

Turn On Word Parity
Error Tgr

Word
Parity Trap
Enabled

DISCONNECT

(FIGURE 30)

Tape Unit
Reaches Inter-
record Gap
and Drops
TAU Busy

Turn On Disconnect
Call Tgr

—

Wait for B Cycle to
Send Word from CDR
to Memory

No (Partial Word in Asm Reg)

Turn On Unusual
End Tgr

1

l

Turn On Read Last
Word Tgr

. Asm Reg to CDR

2. C Bit to CDR (if
Needed)

. Reset CCto 1

. Turn On DR LDD
Tor

& ow

-

Turn On Channel
Disconnect Tgr

1

Turn On EOF Tgr if
Ist Char TM Tgr Is On

1

Reset:
1. Tape Sel Reg in 1414
2. Disconnect Call Tgr

3. Channel Busy Tar

—

Wait for B
Cycle to Send
Word from
CDR to
Memory

.

further B Cycles

Force WC Zero to Block|

Note 3

End of B Cycle l

QAR WN —

. Turn On Disconnect Sync Tgr
. Turn On Unusual End Sync Tgr if Unusual End Tgr Is On
. Turn On Word Parity Sync Tgr if Word Parity Tgr Is On
. Turn On Rdny Check Sync Tgr if Rdny Check Tgr Is On
. Turn On EOF Sync Tgr if EOF Tgr Is On

1

Reset:
. BCD Mode Tgr
. Chan RDS Tgr
. Tape Select Tgr
. Unusual End Tgr.

1

| Reset Chan Disc Tgr I

ENEANN I

7040-7044 Channel B-E, CEMM (12-63) 29



30

CPU

L+o | 7162l _ lolzl2l0ls] | 7904 | 1414 ! TAPE UNIT
[sa2ls T Tul o Tr] T T [a5] storage bus | CHANNEL B l | 729 V)
o T 2406 | | !
ogram
JE
Reg 9 | I |
2 35 l |
Storage Reg l | |
Secondary 2 35 | l |
Op Decoder Adder | : |
1 17 |
02.04.45.1 Secondary Shift Counter | 10 And | |
Op Read — == I Circuits !
sC 14,15,16,17 10 And |
| | Circuits |
A Unit Address 3 | ! |
I A Unit 3 to TAU | | Tc 88
0
" 1
02.04.40.1 To Other I 06.30.01.1 ; | >_L 20
6n Channels | (D) | 60.68.51.1 | 3
. (4A) | 4 C
sc12 | Tape —>f | ( . ommon
sc 10 A\ Tape Address i Select | 60.68.51.1 [ 5e  Start Relay |A
/ | [ J . (38) | ) — Mech Rdy | A
| AIDI A On A Set Tape Select Register | 7®
[ 02.10.07.1 To Other Channels | =25 Chon b | l 8y
24, “A) Not Reset PR | 06.30.00.1 Lhan Disc,) | [
Off
;—2’ 06.20.01.1 “B) 06'?1%?0" | |
(38) 06.30.00.1 |
A (38) |
» 02.04.48.1 L Early A A Chan Sel + Not Busy at L3D3 ! I
02.04.48.1  02.04.48.1 (IF) Not Chan Disc ] A3D3_ | |
(3G) (2F) 0 06.30.00.1 Tape Sel + Rdy from TAU Not CE Op 1c 21
| 06.20.01.1 ) ! A Gl |7 Sel » Ready, Mod IV
‘ “ 1-O MF 60.68.41.1 U :
Write I Sel » Not Busy End OP  Turn on Rd Par Gen Tgr (4E) 60.60.01.1
ol |
Sec Op Read int Hime Tape Select | » on | ®_Reset CWC,CAC, Asm Reg, CDR | @H) I
Bk A2D1 A
= o | Chan Sec O 06.20.01.1 AIDI Chan Busy | |
WEOF D) off d | |
Rew 06.20.01.1 ~ A4D1 | A On | |
06.20.01.1
Ron (5D) : Chan Disc
@6 06.20.02.1 “MMDEC L | |
I | [os.2000 () | |
vV oy Y G ,3H) 06.20.02.1 | |
To Other | (2B)
Channels I T With read strobe, step char SS's, I
ape
02.10.06.1 < Chan in Use | Soboct —»‘A\ gate tape to read bus . |
(Turns on ''channel in use' | i I |
console indicator for Channel 06.20.00.1 | |
selected channel) : Read Selest (2H) | |
Sec Op A On | ‘
I Read Chan Di Not Tor 14 | A \,_TAU Read Call_| |
an Dis Not Bu
I 06.20.00.1 =% OFf 06.40.02.1 i o I
| (4B aprarvd @8 06.20.09.1 | |
.20.00. arn
l o | r
! Tape Sel _| A [ l
| A5D2 [
| - | |
| 06.20.01.1 TI-S1 | |
: (1E) Busy TAU Busy Tape Busy 60.?&.\;}2 R |
A
nd Op | Chan Sel (8) >—— On . Tape Select |
A4.5D1 Not Sense Inst 06.20.12.1 |
- . 06.20.01.1 off (44) |
A 1-O MF End Op P I |
02.15.39.1 O| Chan AEnd O 06.20.12.1 |
Off (34) 02.15.35.1 02.15.36.1 26) |
02.15.39.1 an @) 02.15.36.1 | | |
(28) 6B CC4 cc2 cCl | !
[ J [ J @ |
! On On On |
|
| off Off Off | 06.17.00.1 I I
| | I
| BCD Mode
| Even Parity I I
SCT3 A On |
| [ ] I Tn.pe
| 06.20.02.1 Chan Discyf .. | | Indicate
(4F)
I ¢ I On
| 06.20.02.1 ! Inot cE 0p N
| Tope Select ] A @3G) Turn Off Tape Indicate | A \> » Off
tpe Select [ I
FIGURE 26. RDS, READ TAPE OPERATION I 06.15.00.1 | 60.?8.3! 1 I 00.01.05.1
(1A) (4F)

(12-63)

Force WC =0

Reset CDR

Reset CWC, CAC

Test for 1-O Check

(make sure channel is selected)

Set CWC to All Ones

1

_ — 1 —

- RCH : >
0,1, 24L3 14,5 o, 2 IE3 L 4,5 INexf |nsfr:1ction
il T T i T T T T T t i }
CL : RN
[ ' | || | l | | I I
e e N 1
[ | ! | |
T
| I
|
T

il
|
|

-
|

| |1
| [ | |
= |
SB to CDR l I | | | | | |
| | |
[ I R I | |
$B to CWC via CDR I I T | | I | | l
SB to CAC 1 | T T T | | I T |
) IR~
End Op (Pod 5X, Not RCH A t
Cpr T
I T A O O O IO AR B
J\ Force WC =0 Blocks B Cycle Demand,
o » Blocks Tr ission Loss
U 1-O Check
06.12.15.1
(3C)
N Resetcor _ Holds CDR rese for
—IOJ duration of RCH
06.20.07.1
(48)
A5D1 Reset CWC, CAC
| Late
From 06.20.07.1
CPU (4F)
Reset-Load Not Chan Rd or Wr i ) 1-O Check
Not Pos Reg 17 Channel ———.MDS A o To CPU
POD 54 ol L BN
Chan Select (B) 06.20.10.1 06.20.10.1
06.20.08.1 R @R
"2B) AIDI Set CWC to All Ones
E Early
06.20.07.1
(4D)
A3D3 A SB to CDR Uses CDR as
Chon E Timg| " Transfer Path
06.20.05.1
(5C)
SB to CWC via CDR,
AdDI N\ SB to CAC
E Time Late
06.20.04.1
(58)

FIGURE 27. RCH, READ TAPE OPERATION



RDS sets CC to 1, turns on read parity generator tgr, and starts tape moving. 800 ns

TAU Read Strobe 800 ns 800 ns
RCH clears charnel registers, and sets address counter and word counter. Reod Tope > b o )_D—" DSS ) | ws I Reset Tst Binary Tgr
4‘ rTape unit reads first character; puts it on read bus.
06.20.26.1 06.20.26.1 06.20.25.1 06.20.25.1 06.20.25.1

TAU read strobe. (48) (38) (5A) (4A) (3A)
S 1 552 553 Reset 6th Char Tgr

A
Reset 6th Step CC el
char tgr 06.20.25.1
(37 Gate Read Xlator fo
Gate 1st char L Selected Positions of Asm Reg
cci to asm reg Chan RDS, Not DD_[ A
Sel
Test for 06.20.25.1
byte parity (3B)

Character Counter
1 2 3

® (] (]
Step b o B on

7
9

Chan RDS, Not DD Sel

I Off H Off > Off

06.20.25.1
Complement read 36) 06.17.00.1
parity gen tgr (5H) 06.17.00.1

L if odd char

= After Tape Unit Reads Each Not Input Bit C
Tape unit reads second character; puts it on read bus. Character 1 = 5 —

TAY read strobe. Ist Bin Tgr Off Redundancy
SS1 SS2 SS 3 Check

Gate 2nd char Step CC ©Odd, BCD On

to asm reg

06.18.00.1

Test for (2H)
cc2 i byte parity

06.18.01.1 | o
(38)

06.15.02.1
Input Bit C (3D)
Complement read
parity gen tgr
if odd char 06.18.01.1

(4A)

rTclpe unit 1eads third character; puts it on read bus.
TAU read strobe.
SS1 §s2 sS3

Gate 3rd char Step CC - Even Count
fo asm reg -|  Invert Rd Parit

RDS or Read Parity
RD 6th, 553 Generarcr.

> On

cc3 Test for
byte parity

Complement read
it n t

L f}of,'dﬁ "Z:a, < Not invert Rd Parit;

Odd Count

> off

06.18.01.1
(2D)

~
Tape unit reads fourth character; puts it on read bus.

06.18.01.1

TAU read strobe. (4E)

SS1 SS2 SS3

First Word

Gate 4th char Step CC
to asm reg

cc4 Test for . o— e — H- S

byte parity Reset CC to 1

Complement read
L parity gen tgr DR LDD Xmission

Bt opar WEF0 I Loss [ O\ Chon 1-0 Check b
After Tape Unit Reads U (to CPU) (]

(Tape unit reads fifth character; puts it on read bus. 6th Character Char Count 6 oh G T On
06.20.10.1  06.20.10.1 ar Ter

06.20.25.1
(58) (3F) D)

Read Last Word, A2D1

Read Last Word, A2D1

&th Char Tgr

06.10.12.1 06.17.00.1

06.20.25.1 “A) off 06.20.25.1 | 06.20.25.1 (5A)
6oy 1H (1B)

(3D) 06.10.12.1 an

(38) ° Reset Asm Reg

TAU read strobe.
06.20.25.1
SSi s$s2 $s3 (2D)

Gate 5th char Step CC Not DR LDD
to asm reg

Asm Reg to CDR

06.20.23.1
cCs5 Test for (3G)

byte parity Read Last Word, A2D1

06.20.23.1

(2F) 06.20.22.1

(4H) Turn on Read Parity Generator Tgr

6th
Character

E)arity gen tgr ° ! Turn on DR LDD Tgr
if odd char, Char C A On Read Last Word, o
L R r Count A2D1 g
06.20.06.1

Tape unit reads sixth character; puts it on read bus.
06.20.25.1 off (4C)
TAU read strobe. (26)

ss1 css2 ss 3 06.20.25.1
(E)

Complement read

Gate 6th char Sample read Reset CC to 1
to asm reg parity gen

tgr to Reset asm reg
cCé Test for byte assign C bit
parity to CDR Turn on read

parity gen tgr

Complement read
parity gen tgr . Turn on DR LDD
if odd char Tor

Test for
transmission loss

Asm reg to CDR

Y L Turn on 6th char tgr

1st B Cycle
Send first word from CDR fo storage. Turn off DR LDD tgr.

FIGURE 28. CHARACTER READING, READ TAPE OPERATION
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1 I 2 | 3 | 4 | 5 | 6 | 7
lorE B lorE
| oy 12,8 ,4y5]oy1,2,3,4,;,5|l0,1,2,3,4,5
| | | T
| | | |
| l |
Data Reg Loaded Tgr | | ﬁl
L
B Cycle Demand Tgr I ! | l
| | [ l
CPU B Cycle Tgr L | |
I
Channel B Cycle Tgr L i '
|
CDR to Storage Bus ! !
[
Step CAC, CWC | | | |
| |
| —
Reset COR i ’l | B Cycle Dmd Tgr On CDR to Storage Bus
| I Chan RDS 4 -
Test for Parity Error I !
from Memory ! 06.20.05.1
| | | | )
: ) Step CAC, CWC
A3DI A
06.19.02.1
B Cycle Demand from next: (3E) 06.(24(:!.)07.1 06.(%3).07.1
channel more remote
Chan RDS
Write Memory
(to CPU) Chan RDS N 6) IO\ Reset CDR
o A3D1 T o
I A CAC to MAR, 06.20.07.1  06.20.07.1
—* — (5B) (4B)
06.20.04.1
(5H)
WC #0 Chan B Cycle Tgr Off B Cycle
Chan RDS EEE—— Demand ghcannlel RD 6th, SS 3
DR LDD ® > ycle
A Read Last Word, A2D1 o
Not Alpha Time Early 06.30.03.1 %H——BCYCM——» A On AOD1 >—_, On L ead Zast Wor 0 DR Loaded
Dot Alpha Time Early | N :
-20.03.1  A3DI I B3D! [ ]
(48) —» Off 06.20.03.1 06.20.06.1 On
06.20.03.1 06.20.03.1 “G) 06.20.03.1 _AID! (87) off “c)
(58) (28) (3H) Not B Cycle Chan RDS (84)
06.20.03.1 Demand Tgr A Off
(2C) 06.20.03.1 A4D1
@ 06.20.06.1 06.20.06.1
(4G) (D)
‘—' - — — — — — /|
CPU
] B Cycle Requested
A
| ASD2 |
| 02.15.39.1
P | 57 06.20.03.1 A (84) Word Parity
l B Cycle (26) AdDT )~ Not Ready Test fror o
| Master B l 06.19.02.1 Parity Error from Mem A On
On '(ZF.) " Not Suppress Par Error on DD
| A5D1, Beta Late | Off
——t————> Off 06.18.02.1
B Early (3F) 06.18.02.1
| 02.15.39.1 petq Farly | A ! )
@8G) |
| 02.15.39.1
o) |

FIGURE 29. B CYCLE, READ TAPE OPERATION

L

Remote B Cycle Demand

to Next Channel Nearer MF

(Block B cycle for that channel and

block its CAC—MAR)

(12-63)



1 | 2 | 3 4 | 5 | 6 | 7 | & |
(any channel)
i Read Only
TAU Busy
I < |q— o .
I A Tape Select ° " Tape unit
[ ] RDD 144  goes into
D 06.20.12.1 60.60.02.1 Off inrer;;;:)ord
isconnect RSt (5A) 9ap;
Tape Selfect A ‘I-O\ Call (4A) | counter
TI-S1 Busy 1o/ A 60.60.20.1 60.60.20.1 reaches 144
> A On Reset TI1-SI Busy Tgr “8) 6
06.20.12.1 06.20.12.1 ap1 | A Y 9
(4c) @E) 06.20.12.1 off
Channel (2E) 06.20.12.1 If WC is not 0, chan disc must
Busy 06.20.12.1 (3C) wait for “'not DR LDD'*, which [
(1F) occurs when storage takes
On the last word from CDR I
A2D1 Channel
off Not Chan B Cycle A Disconnect
WC=0 or Not DR LDD Read Last Word Tgr Off |
06.20.02.1 Not Reset-Load Chan A On A Reset Tape Unit Selects Reset Tape Select Reg
06.20.13.1 i >
(28) (5(,)A) 3 During Ready Test AIDI! o A3D3 Reset Dise Call Tor
06.20.13.1 06.20.13.1 Reset Chan Busy Tgr _ ’
: (50 06.20.13.1 (38)
d I .20.13.
Note: If word count is less than number of Last Tape Word is Incomplete (4C) |
words on tape, WC =0 blocks B cycles. Not Ready Test Unusual
Tape continues on to inter-record gap, Not 1st Char TM End Unusual End
which causes disconnect. Tape Sl ° $;
ape Select AOD1 A On A T _
If word count is greater than number cc#1 06.20.29.1 A On Unusual End Trap
of words on tape, inter-record gap calls : 46 : 06.20.29.1 if Enabled
for disconnect, but disconnect waits 06.(25%)29" o D) off _‘_'A4D3 p 06.16.01.1 Off
until storage takes last word from CDR. : 06.20.29.1 06.20.13.1 .(5[.)) ’ |
3D
@D D) 06.16.01.1
(3D) |
Disconnect
Used only for incomplete Synve . @
tape word - to move Disconnect Trap
last part-word to CDR On >
if Enabled
Off
WC # 0 and Not DR LDD Asm Reg to CDR, |
CC#1 A Read Last Word C Bit to CDR (if needed), 06.16.02.1
Not Ist Char TM Chan RDS A @ Reset CCto 1, (BA)
Not Ready Test AOD1 On A Turn On DR LDD Tgr Word Parity
A4D1 A2D1 > Sync
06.20.23.1 06.20.23.1 » off ord Parity 1
. . . Q|
A, 58) “8) 06.20.23.1 Word Parity Emor | A on eI, LT
06.20.23.1 (@D) if Enabled
(38) Oéiéé.)ol.l off ‘
06.16.01.1
Binary Mode (4G)
Bl
A ock Turn On of Rdny Chk Tgr Redundancy Check ‘
(TM in Binary Mode gives Sync !
TAU Error)
Redundancy Check Trap
06.15.01.1 Redundancy Check | A On > TAPE
aa) if Enabled |
Block Turn On of Unusual End Tgr 06.16.02.1 Off UNIT
(D) (729-4)
(TM is not an incomplete word) 06.16.02.1 |
(4D) .
Block Turn On of Read Last Word Tgr EOF 2 |
> Sync @ 1_.__._._4
. . EOF Trap
(TM is not an incompiete word) > - A
Tape Select 1.0 usec First Character EOF A On if Enabled l Turn On T ‘__.B..._.. Reg |
Tape Mark - Not A
@ | 06.16.02.1 A je—o
13 ) Off On
Not Tgr 14 A On (5G) Not B
A On e———
and Chan RDS 06.16.02.1 e Not C
06.15.00.1 06.15.00.1 cc 4 06.15.01.1 off 4Gy Off & - I
(58) 38) 06.15.01.1 === 5 o ) 06.15.01.1 l First Char
(4A) (1E) 60.(60.)50.1 L RC6
Turm On Redundancy Check l GH ' ]
06.15.01.1 urn On Redundancy Check Tor PP D\ Reset BCD Mode Tgr _ $0.40.60.1
(38) (if dropped bit makes first Reset Chan Rd Select Tgr | (3‘F SG) | :':ge .
. > ’
character look like tape mark) 06.20.13.1 Reset Tape Select Tgr _ TC1 icate
Tape Select (3F) Reset Unusual End Tgr <——b On
A | TC3
1-O MF End Op |0 | < Off
‘ 06.15.00.1 I
06.15.00.1 1A) |
2A) Select and Tape Indicate On | © 2

FIGURE 30. END OPERATION AND DISCONNECT, READ TAPE OPERATION

7040-7044 Channels B-E, CEMM (12-63)
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CPU 7904 1414 | TAPE UNIT

‘ (any channel) I (729-4)
Storage Channel Data Assembly ! I
Bus Register Register
e
g - | |
] 1 06.11.20-31 RC 7, A Reg Error
2 | 2 Char 1 I I
I
’ Not Freeze R-W Reg Mﬁ
I Read Cond c l
Char 2 Read Only B
I Read Tape I NLC"&_. Read ;‘ I
G Reg  le—y 60.40.10 Cair
l BCD Mod Road Bus | B2 '
Char 3 = ! 3
i \ ¢
.__l____‘, < B L] N [ 60.40.20-22 60.40.20-22 Read Head C
A A . B -
8 Read 8 i A %c;(ie
| Char 4 4 Xlator 4 . 8 Reai
2 2 ] 1 9
] 1 06.11.02 1 ‘ A A 2 60..40.50
! 51
‘ 06.11.00-01 l
Char 5 Invert Read Parity 60.40.50
Parity e Tree ] C
1 d 2 l B
‘ll’v;;fy : Read 2 Read Head 1
35 | 35 Char 6 Generator A ‘ °9 y
c L c 06.18.01 B A5
| ~ 0Odd 06.18.00 l 60.40.20-22 !
02.05.00-36 06.10.00-12 Character Count I Even High Clip ]‘ 60.40.20-22 |
‘ Read C Bit l RC 7, No A Reg Error
Parity -
Redundancy Check Chock fe— Reod SS1Time |

‘ h 06.18.01 | |

FIGURE 31. DATA FLOW, READ TAPE OPERATION

34 (12-63)



CPU

i Reset-Load Chan

7904

(any channel)

1414

Not Chan Rd or Wr 1
A
RCH and No RDS A5D3
.20.70.1
(5F)
DR LDD
Transmission Loss WC £0 A 06.20.10.1
‘ Read SS1, CC 6 1 @3F)
06.20.10.1 ‘
| 68)
1-0 I
Console
Check -0 Indicator ! '
02.10.74.1
L6D1, 1-0 On Test Inst “4E) Skip Sync
Test Inst
ort On Error
02.10.75.1 A2D1 Step IC
02.10.74.1 @ = off | 02.12.367 (Skip next TAU Error ot R Delay | ©°
() 02.10.75.1 (5F) 02.12.36.1 instruction) A e
(3F) 02.10.74.1 (4F) A Tape Select l t Wr Dela Off
@R 02.12.36.1 60.50.50.1 Read Errors:
SE; 06.15.02.1
®8 (48) 800 ns 2¢) 60.50.50.1 R-W Reg VRC
@8 LRC
{ 06.15.02.1
Chan B o
an Busy A
n Manual Reset
| Not fixt Cha Th N TAU Reset
4 °6~2f‘6§)2~] [ Wd 30 or Rd 30
Redundancy Backspace
l False TM Check Erase Call
1st Char TM ° Rewind Call
I Read SS 1 A On Rewind and Unload Call
Char Counter 2 Enable A Force WC zero .
@_. Off TCT and (to stop dc;m transmission
: 06.15.02.1  Encbled and Word Pari 06.16.02.1 to storage
Turn On Channel Check Console | Chan Disc, A0 'ord Parity
Indicator for Selected Channel ) “6) _&C'___L__ro-s_ }35‘5?2" * See o [ ] (@D)
< n
| Read S5 1 Note - ‘
Trap Priority
] Off |
" 06.16.00.1 t
Even, Binary @%) 06.16.02.1
| Redundancy (F) I
Check Sync :— ﬂ‘
- ° Trap |
l 06.1 281:101 a Sen e |A On A o—»i Priority
@ e Not Chan | |Circuity
06.18.01.1 06.16.02.1 @ off ||By 0616021 o _J I
I Char Parity D) @) 06.16.03.1
06.16.02.1
Read SS 1 (4D) |
1 06.18.01.1
(4A)
5 )06.15.04.1
h d (54)
02.13.02.1 Chan X Trap Deman !
(Starts CPU trap procedure)
02.13.11.1 ___Redundancy Trap !
(Puts bit into pos 16 of store location) Indicator
| —> Sync
TRC Instruction | POD TRC LoD1 A >——> On
>
02.10.07.1 ‘ N Chan TRC 1301
Chan Select A _D._.. off
06.15.04.1
l 06.15.02.1 (58) 06.15.04.1
(4G) (38)
Transfer to Location Specified |
by TRC Instruction Condition Met
02.10.06.1

FIGURE 32. [-O CHECK AND REDUNDANCY CHECK, READ TAPE OPERATION

* Note: Tumed on by unable instruction

(mask bit 16)
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CPU

7904

(any channel)

| Enable TCT
and Word Parity
o o
* See "
Note
Off
06.16.00.1
. Word Parity (3C)
02.05.45.1 S Memory Parity Error Parity Error from Memory Error
R Not Read DD with Suppressed Par o A > Force WC zero
B4D1 A On (to hasten disconnect)
06.16.01.1
06.18.02.1 > Off “n
(3F)
06.18.02.1
@R ="
. Trap |
Pri-
—— —
Turns on Channel Check Console | °':'f)' .
Indicator for Selected Channel Circuit
< Word Parity L -4
Sync 06.16.03.1
i | : >—————» O
Chan Disc, A0 Chan Disc A4 " Not Chan Busy
. A
—}_, 06.16.01.1 off v Trap Priority >-
—_—
6e) 06.16.01.1
06.16.01.1 06.16.01.1 @ 06.16.01.1
1G) (“4G) an
Trap E4D1 o
A Enable CWT, EOF, End, Unend On
1»—1 e
06.16.01.1 Enable TCT, Word Parity On o
5
Gh 06.16.01.1
(2H)

_Word Parity Trap |

2.13.12.1 <=
02.13 Puts Bit into Pos 14 of I

Store Location

__ Chan X Trap Demand

 (Starts CPU trap procedure)

FIGURE 33. WORD PARITY ERROR, READ TAPE OPERATION
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* Note: Turned on by enable
instruction (mask bit 16)



FIGURE 34, BSR, BACKSPACE OPERATION

1 | 2 | 3 | 4 | 5 | | 7
| (any channel) l l
Secondary
.04.45.1
Op Decoder 02.04.45 ‘ Tape Sel + Rdy from TAU | Tape Ready
[ 60.68.41.1
_ | 1-0 MF )
Write Chan Selected and End Op Channel |
Busy
Read Not Busy in L Time Tape Select On P
Backspace A4D1 A On | |
WEOF 06.20.01.1 AID]
4D —> Off 06.20.02.1
Rew 06.20.01.1 (4D) @A) Off
Ron (D) 06.20.01.1
Py (3E) Chan Disc 06.20.02.1
I (28)
vy v 06.20.09.1
To Other (2G,3H)
Channels l }
02.10.06.1 < Channel in Use l i
(Turns on ''channel in use''
console indicator for l
selected channel) 1 Tape Select
l A5D2
06.20.01.1
(1E)
L | .
I Sec Op Bksp *—j‘A/\ Backspace Call T ;I:lcks;:;ce Call Backspace
| 06.20.09.1 L IS Not LP A on
—_
Note: The selection of channel, interface, (< Not Busy
and tape unit is the same as for Off Off
RDS and WRS. | 60-?26;‘0-‘
60.60.40.1
BSR is not followed by an RCH. | 06.20.12.1 | Busy (4D)
TAU Busy Tape Busy o
| Al Tape Select I
60.60.02.1
06.20.12.1 °‘-f&‘2-‘ (54)
l (4C) (4A)
] Backspace- 06.20.12.1 . ,
. t
Rewind / (3E) (D:Lsﬁonnec
® L—’l\ [e]
I On A A4D1
—> on
Chan Busy
06.20.11.1 Off 06.20.11.1 I
06.20.09.1 (4D) (1) 06.20.12.1 off | 06.20.12.1
(28) @) ah |
l 06.20.11.1
(3D) Computer Reset to TAU l
I Tape Select I
Chan Select A TPese| Loadpoi Select at Loadpoint
End Op A4.5D1 l ape Select at point { ect at Loadpoin! 0.68.41.1
06.20.11.1
On 1-O MF End Op “B) I
Off
BA) 2
o 2356?6] 02.15.36.1 l Torn OFf di
02':255')39'1 (5E) Tape Select A urn Off Tope Indicate () 66.31.1
06.15.00.1
: 06.15.00.1
(2A) (1A

Start delay counter (MS mode);
set Go if in write status.

D50 - reset Go (coast to a stop)

D96 - set backward tgr (puts tape
unit in read status).

D160 - set Go, gate on final amps.

D180 - set read condition (gates
A and B regs).

Read first character encountered,
set first bit tgr, and start the

read clock (first character en~
countered is the check character).

RC7 - set RDD tgr and run RDD ctr.

Read next characier, start read
clock, and reset RDD at RC4.

RC7 - again set RDD tgr and run
RDD ctr.

Keep looking for RDD ctr count of
16; if counter reaches 16, all
characters have passed read head.
RDD16 - reset read condition.
RDD22 - reset Go.

RDD64 - reset backward tgr.

RDD 152 - bring up 144 reset,

reset backspace tgr (drops
busy).

7040-7044 Channels B-E, CEMM (12-63) 37



1 | 2 I 3 I 4 | 5 | 6 I 7 I 8 I 9 |
(any channel) | (CONNECTED TO 729-4)
A |
Tape Sel « Rdy from TAU i
. Y % Tape Ready 60.68.41.1
condary
Op Decoder 02.04.45.1 |
1-O MF
Write Chan Selected and End Op
Read Not Busy in L Time Tape Select on I
Backspace Tape Select
B Write End-of~File [o] 06.20.01.1 Off
Rew 06.20.01.1 @4p) AIDI,) o6 !
Run . (5D) os.g)é)or B BCD ; |
, os.zzg.g:l Mode Tope Selec] Not "'Odd Parity to TAU'*
VY VoYY @G, 3H) Sec Op WEOF On
To Other 06.20.02.1 06.20.02.1 |
—_ Channels l 4G) Off an
06.20.02.1 |
l @G) _l
Note: The selection of channel, interface, ,_
and tape unit is the same as f Sec Op 06.20.01.1 Erase Call
RDS :de WRS ° WEOF (2D) Erase Call to TAU | Frose Ca Erase
c P i Sel » Rd | _h Loadpoint or Erase
WEF is not followed by an RCH. 4 o °
Not Busy 7| ’U
2H,
06.30.20-1 @ l 60.60.31.1 off 60.60.02.1
(4H) (4H) 1)}
Channel 60.60.31.1
Busy l @A)
d wC 2
— I A4D1 On —_j > Force 1,2, 4, 8 Writ
_ rite
06.20.02.1 Chan Disc Off | Into R-W Reg Disconnect
4A) > 60.40.52.1 WC 14 Delay
] 06.20.02.1 (5A) Disconnect
02.10.06.1 < Channel in Use (28) | On 2 On
o Turns on ' f:honnel in use' 60.30.11.1 Go Off
console indicator for l Off (5F)
b selected channel. o Turn Off Tape Indicate . 60.30.17.1
|/ Tape Select | A > 60.68.31.1 60.60.31.1 Write o
D) Delay Write -
06,15A00.1 06.15.00.1 | On Delay Write Check Character,
, (2A) (1A) ms Ctr l Reset Go, I
wC1 Start RDD Ctr
| —> Off {—> Go L e
—_— Write
06.20.01.1 60.30.11.1 -
I (E) : I 3 (30) WD 320 ] Condition )
Sec Op WEOF | A Write Tape Mark Call Wr TM Call Write TM Gate On Wite Clock
2 7 sel - Rd Y Write Not usec A On P
A On > O n Osc Pulse / (write the TM)
06.20.09.1 4 Not Busy Sel - Ry | On off
(D) 60.60.31.1 off 60.2&?0.1 Not Busy | 60.60.30.1
4F) 60.60.30.1 Off 4G) 60.60.30.1
Chan Select l ¢
E  End Op A4.5D1 £0.60.31.1 (4B) @) |
A Not Sense Inst 06.20.01.1 TI-S!I o) 60.60.30.1 usec
On ) Busy (38B) RDD 144
[e} A 1-O MF End Op PY [e]
off ]02.15.39.1 O}, Chan A End O o Busy
BA)  02.15.35.1 " I <¢l Sel« Rdy, Write 60.60.20.1 60.2:§4J
oz.;:ésm D 02.15.36.1 Off 60.60.02.1 60.60.30.1 6C)
_ ) (D)  02.15.36.1 vt GA) (3c)
(6 Disconnect Chan ' 2 B‘) '
Call Busy
[ ] on TAU Busy Tape Busy
- Tape Select
offi | 06.20.12.1 06.20.12.1 06.20.12.1
@) 06.20.12.1 “C) @A)
F 06.20.12.1 @E)
I (IF)

FIGURE 35. WEF, WRITE-END-OF-FILE OPERATION
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| 5 | 6 | 7 8 | 9
I (any channel) ' l 729 IV)
Secondary | l
2.04.45.1
Op Decoder | 92:0 | Tape Sel + Rdy from TAU | Tape Ready
] 60.68.41.1
) I 1-O MF I |
Write Chan Selected and Not End Op Channel
Read Busy in L Time Tape Select A @ Busy | |
Backspace AZD1 A AIDI o AdD1 | A On I I
WEOF o 06.20.01.1 ——> Off 06.20.02.1 |
Rewind 06.?50[;())1 A (4D) .(4/;) . off I
on 06.20.01.1 v |
(3E) Chan Disc ' (25') ' I
I Y v V ' 06.20.09.1 I
G,3H
To Other @ ) |
Channels | | I
Channel in Use I
02.10.06.1 ! |
Turns on ‘'channel in use'' l ‘
console indicator for . |
selected channel. I 1 Tape Select b I
A5D2 I
l Reset Write Status
06.20.01.1 l A
| a8 -»———jA\Rewind Call . Rewind Call l Sel - Rdy Rewind
Sec Op Rewind v‘/ T1=S1 Bus I Sel - Rdy \ Rewind | C9 b Rewind
| 06.20.09.1 on Not LP A On | Read Status |A A ool On Tape Unit
Note:  The selecfio.n ?f channel, interface, I e l Not Busy o V00 TU.(();F.)YOJ 1U.09.10.1 point Off
and tape unit is the same as for Off (1G)
RDS and WRS. | | 0.ty 60.60.02.1 @R T0.09.15.1
06.20.12.1 ‘3e) |TC 37 . (4D)
REW is not followed by an RCH. I , Busy co) Select - Rewind A1 sorees
TAU Busy Tape Busy {/L I TU.09.15.1
° 15)
| Al Tape Select ' U ‘ (
06.20.12.1 06.20.12.1 60.60.02.1
l (4c) @A) l GA)
Backspace |
l Rewind Disconnect |
o 1 A Call
| B > o |
06.20.11.1 Off Chan Busy
4D 06.20.11.1
l 06.20.09.1 D) ) 06.20.12.1 Off I
(2B) 06.20.11.1 (2E)
3D) 06736.12.1 '
! (1F)
1 Computer Reset to TAU t I
l Tape Select I
A i I Select at Loadpoint I
Tape Select at Loadpoint I elect at Loadpoin 60.68.41.1
I 06.20.11.1 l
1 Chan Select “B) |
End Op
A4.5D1 Not Sense Inst l 06.20.01.1 | I
On 1-O MF End Op (R
o oz.g’A';”.l 02.15.35.1 02.15.36.1 chnAEd O J\ I I
an (3D) 02.15.36.1
02.15.39.1 an ) ’ o | Tur Off Tape Indicat
(2B) 68 U Tape Select J\IAf T - T 60.68.31.1
06.15.00.1
(2A) 06.15.00.1 l |
(14) I

FIGURE 36. REW, REWIND OPERATION

|
|
|
|
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| 3 | 4

Rewind,

R then
Unload

Tape Unit

é 7
| (any channel) | l
A I | l
Secondary l I
Op Decoder I Tape Sel ¢+ Rdy from TAU I
d
02.04.45.1 I Tope Ready 60.68.41.1
B I -0 MF , |
Write Chan Sele.cfed tfnd End Op Channel l
Reod Not Busy in L Tu:f Tape Select N [ ] Busy °
n
Backspace A2D1 _IA A4D1 |A on \
WEOF o sl 06.20.01.1 AIPL} off 06.20.02.1
o 06.20.01.1 D) 20,92 off
(5D) (4A)
- Rewind-Unload o 06.20.01.1
(E) Chan Disc oc».fga.)oz 2
N A 06.20.09.1 [
(2G,3H)
To Other
Channels ‘
C
02.10,06.1 hemnel in Use t
Turns on "‘channel in use''
console indicator for
selected channel 1 '
06.20.01.1
- e d Unload Call
Rewind U C i i
Sec Op Run A ewne reee e Rewind Unload fm:j Active Select
> TI-SI Busy Select « Rdy | Unload 1€ 39 3
06.20.09.1 [ ) Not Busy On
(1F) On
60.60.02.1 Off TU'(():F.)IO‘]
(4E)
D Off
i 60.60.02.1 1C 37
| 06.20.12.1 | Busy (3E) | Select Rewind
|
TAU Busy GL
l o ‘ <A Tape Select I w ‘
06.20.12.1 06.20.12.1 60'?5°A'?2"
— (4C) (4A)
Disconnect
Call
06.20.12.1
l (3E) Chan Busy On '
06.20.12.1
) (26 Off
E End Op Chan Select 06.20.12.1
A4.501 Not Sense Inst (1F)
On 1-O MF End Op I
02.15.39.1 Chan A End Op
Off BA)  02.15.35.1 .
02.15.36.1
02.15.39.1 an D) 59 I
(28)
® N\ Turn Off Tape Indicate
A 60.68.31.1
Note: The selection of channel, interface, | 06.15 oovlu M——J/
and tape unit is the same as for .(2/;«) : 06.15.00.1
RDS and WRS.. I (1A)
F RUN is not followed by an RCH. ‘
FIGURE 37. RUN, REWIND UNLOAD OPERATION |
40 (12-63)

8 I 9
729 1v)
Reset Write Status
Rewind Sel - Rdy, .
Unload Rewind
On &) Read Status On
TU.09.10.1 TU.09.10.1 TU.09.10.1 Off
o ) 2F) (G)
TU.09.10.1 TU.09.15.1
(4F) (4D)
A | Select
TU.09.15.1
(1E)



(28)

FIGURE 38. WBT, WRITE BLANK TAPE OPERATION

06.15.00.1
(2A)

06.15.00.1 |
A

1 | 2 3 | 4 | 5 I 6 | 7 | 8 ?
(any channel)
02.04.18.1 02.04.45.1 I
Position Reg Secondary [ }
Pos 14 Op Decoder I Tape Sel - Rdy from TAU [ Tape Ready 60.68.41.1
1-O MF
Chan Selected and End Op Block [-O Check
Writ Not Busy in L Time Y 06.20.10.1
rite Tape Select A on —
Read A2D1 N
Backspace :l A 20.01 Erase
WEOF o 06.20.01.1 Off Computer Reset to TAU
Rew 06.20.01.1 4D) 60.30.31.1
fn o) 062001 06.19.05.1  06.19.05.1 l
"20.09. 68) 19051 06.19.05.
I I Bt
v ! . 800 ns Tape Select
To Other Trigger 14. 79
Channels 1 Write Cond from TAU
PR Pos 14 A On ————T
_ 06.20.10.1 06.20.10.1
- l 06.40.02.2 Chan Disc off (2H) (4H)
4]
| 06.40.02.1 [
To Other (3F) Erase Call to TAU Erase
Channels l _— 06740.02.1  06.36.00.1 Sel - Rd A on
Channe! 2H) (4H) 06.03.00.1 Not Bus
Note: The selection of channel, interface, Write Select (2H)
and tape unit is the same as for [ o 60.60.31.1 Off 60.60.)02.1
RDS and WRS. | Sec Op Write A On (4H) @l
ol . ’ 60.60.31.1
WBT is not followed by an RCH. ‘ 06,?0.)00.1 Chan Dise Off @H)
(4A)
WBT operation starts like a WRS at 06.20.00.1
loadpoint: tape spaces 3-3/4 inches (38) ‘ G°.
before write condition turns on.
Write condition, instead of causing Tape Select A
writing, causes reset to TAU. A2D2 Write Delay W
Write trigger going off causes channel 1 rire
disconnect. 06.20.01.1 Channel —» On Delay
(2D) Busy MS Ctr
[ Off
j A4DI On ‘
60.30.11.1
06.20.02.1
ff
Ay ol (30)
| Chan Disc | 06.20.02.1 ;
02.10.06.1 Channel in Use (2B) Wi
1 .10.06. rite
Turns on ''channel in use'' »f Condition
console indicator for ! ] WD 320
selected channel e T —j N __TAU Write Call J-o\ Write Not usec Osc Pulse [JA >—— On |-
Tape Select .
[ — Hon P or o
06.20.09.1 60.60.30.1  TNof Busy 60.60.30.1
06.20.01.1 @y 6A) 60.60.30.1 off ey 6050 301
e Tisi I “8) e
usy 60.60.30.1
| on ._' (38)
Off ‘
o Busy Go
isconnect 06.20.12.1 Al sel - Rdy, Write
Call Chan Busy A(ZB‘) . L
[ ]
l On A A4D1 TAU Busy Tape Busy 60‘?50/&;72.1 60A?:§)é)30.'|
off 06.20.12.1 Tape Select ) Tope Select
(2E) 06.20.12.1  4.20.12.1 06.20.12.1
06.20.12.1 @6 ) (4A) |
‘ (1F)
‘ Chan Select
End Op A4.5D1
o Not Sense Inst i
n 1-O MF End Op
02.15.39.1 Chan A End O
off @A) 021531 o s ao anprne P Tape Select | for Off Tooe Ind
dl ‘ap) 02.15.36.1 um ape Indicate
02.15.39.1 ( 3D A> 60.68.31.1
o) 6) @ u v
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! 2 | 3 | 4 | 5 | 6 | 7 | 8
l (any channel)
A 02.04.18.1 02.04.45.1 l
Position Second
Regist condary
P:f'] :r Op Decoder Tape Select
Sl Select O)"‘-
06.30.00.1
- l (2E)
| Sel and Not
Write Busy in L Time 1-O MF
Sec Op Read A2D1 _’\ End Op °
Bksp Chan Sec Ops A A On Jo\ R
WEOF o I / Turn Off Tape Indicate
B R Tape Select A > to 1414
Rew 06.20.01.1 —> AID1 Off 06.15.00.1
un : (D) 06.20.01.1 ’ @A) 06.15.00.1
I | | | 0s.20.09.1 (“4G) 06.20.01.1 an
"
IAARAS @G, 3H) @) Reset CDR, CAC, CWC, Asm Reg,Set CC to 1
Channels l
— Channel
l Read Select
1 [ ]
Sec Op Read A On
l »
06.20.00.1 Chan Disc off
(4E)
| 06.20.00.1
C @F)
0 ’ Pos Reg 14 o Trigger 14
[ ] A Ready Test
A On A [¢]
l Tape Select .
1 . 06.40.02.1 ~ —E T (Control line
To Other 06.40.02.1  Chan Disc } o (2G) 06.20.11.1  06.20.11.1 for ready test
— o .
Channels ’ (4E) (5G) (4G) operation)
06.40.02.1
| @)
Block Read Call to TAU
g » 06.20.09.1
Sec Op RDS
D < Pos Reg 14
Tape Address Chan Selected A
02.15.36.1
Tape (48) 02.15.36.!' 06?]0[.:)01.'
Sense 20 usec (5D)
B 1-O MF End Op
On 1 SS
Chan A End Op
- 02.15.36.1 02.15.36.1 o
02.15.36.1 Off @8) @8) 02.15.36.1
S, 68 |
02.15.36.1
(2€) l
; |
End O
- | Channel
A4.5D1  |A On Busy
02.15.35.1
an 02.15.39.1 Off ‘ A4DI1 A On
- o 06.20,02.1  Chan Disc |
02.15.39.1 4A) Off
(28) l
06.20.02.1
) (28)
02.10.06,1  Ghomnel in Use |
Turns on *' channel in use'' I
console indicator for
F selected channel I
FIGURE 39. SEN, TAPE READY TEST OPERATION ]
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| 4 | 5 | 3 | 7 | 8 9
RCH
| ; Next ETime Eorly T2 Set CWC to All Ones
] o|1,2431]4'L5!o]|11rz!3}4|5!01142!3} AT
| l | | 06.20.07.1
Pl || l | o] ‘ Not PR 17 Reset-Load N _up)
T T POD 54 Channel Force WC 0 Block B Cycle Demand ¥ Chan ETi
Reset-Load Channel l | l | | l I —l l | | ‘L_' rov—" se@% A _Lo/ 06.20.03.1) an .:;Da A SB to CDR
|
| | L | | | I | | 06.20.08.1 06.12.15.1 06.20.05.1
1-O Check to CPU | | ( | | I | (28) @c) (5C)
[ | X | | [ T Not Chan Rd or Wr /-0 Check
| | | | | | AsmﬁJA to CPU (02.10.74.1) E Time Late N SB 3-17 to CWC via CDR
Reset CWC, CAC | , Loy ' | | ] A4DY
t
L { | | ; | | { | OéA?SOFA)IO'] 06.20.04.1 SB21-35t0 CAC
| | 8
Set CWC to All Ones [ ! i L | I n Hold CDR Reset
NN R . )
Call
SB 1o CDR Ly [ ! | T || | 06.20.07.1 -—-—:lk”“d’ Test > Chan Busy o
I T i =T | | | | “8) 06.20.11.1] 06.20.12.1  ADI i
) | I | | [ Block Read Last Word Tgr P e 05 30 12,1 Chan Dise [0
B gae v s L N )
SOePOCC to2 I | | ] i [ | Ready Test ¢ 06.20.23.1 Dé,fIOF.)ll]
l | | l | Il___| l | I han Di o Step CC to 2
Disconnect Call [ | | X | L—-————l ] I | Reset by Chan Disconnect block Chan Dise Tor ep CC to 06.17.00.1
4 T } ::1>
1 l | | ' [ | ] | s Assembly
Set Tape Status Bits I | 1 | 06.20.13.1 Register @
into Assembly Reg L BRERE | ] I (58) Tape Select '—j\ ™
[ :IA/ o o |8
| Time Late b p Reset CWC, CAC 06.20.11.1 06.20.11.1 1A
A5D1 H) (1H)
06.20.07.1  06.20.07.1 2 |8
(4F) “4G)
A
e
06.20.11.1
os.(z&)n.l 0A) 4 |2
5 1
—
v 06.20.11.1
FIGURE 40. RCH, TAPE READY-TEST OPERATION (18) M__
34
Not Tape Select and  Tape Select
Sel » Rdy Rewind at Loadpoint
35
from 1414
WC # 0 and DR Not Loaded
Skl Read Lost
Not 1st Char TM Chon RDS Word RD Par Gen Tgr
- ] DR
o~ A4D1
———> Off .20.23.1
06.20.23.1 06.20.23.1 —T % f;’u)m 06'?35)25" Reset CC to 1
A (48) 06.20.23.1 06.17.00.1
(38)
™ Asm Reg to CDR
o
\ 06.20.23.1
(2F) Turn On DR LDD Tge
l 06.20.06.1
Request and Obtain B Cycle
1. Send CDR contents to storage.
2. Tum off DR LDD tgr.
Channel
i on Disconnect
Not Reset-Load Chan > [ X
Disconnect Not Chan B Cycle A2D1 yerrRei _fo\ Reset Tape Unit Selects o 1414
Call Not DR LDD Nl T Reset Disc Call Tgr
A 06.20.12.1
On from RCH 06.20.13.1 1 Reset Chan Busy Tgr
On 06.20.13.1 "B 06.20.13.1 06.20.02.1
Chan DI 06.20.13.1 5C) 06.20.13.1 (2¢)
e off 6A) (4C) Disconnect Sync
1 1® Disc Trap if Enabled
06.20.12.1 A4D1 | A On
e 06.20.13.1 Trap EO Off
(3D)
06.16.02.1
(34)
AoD1 __|A >
Reset Tape Select Tgr 06.30.00.1
082! Reset Chan RD Select Tgr  06.20.00. 1
FIGURE 41. ASM REG TO CDR, B CYCLE, AND DISCONNECT, TAPE READY TEST OPERATION Reset Trigger 14 06.40.02.1
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SIMPLEX INTERFACE LOGIC

SIMPLEX INTERFACE WRITE OPERATION
(Figures 42-47)

Words are transferred (in parallel) from storage to
a 7904 channel, and then sent a character at a time
to the I-O device attached to the Simplex interface of
that channel.

The word counter in the 7904 channel determines
the number of words transmitted. It is initially set
for the desired number of words, and reduced by one
as each word is transmitted. When the counter
reaches zero, transmission stops.

Figure 43 shows the sequence of the write Simplex
operation.

Write Selecting the Channel (WRS)

The WRS instruction initiates the write operation
(Figure 44). The address portion of the instruction
selects channels B, C, D, or E, and selects the
Simplex interface of that channel. The operation
portion of the instruction sets up the channel for
writing; that is, it conditions certain circuits in the
channel that will allow writing to the I-O device
through the Simplex interface. If the device is ready
to receive data, the WRS operation ends, and the
program goes on with the next instruction.

Command Word Loading (RCH)

An RCH instruction for the channel just selected is
executed, causing a command word to be sent from
storage to the channel. The command word, when
entered into the channel, sets the word counter and
address counter. The RCH instruction requires an I
cycle and an E cycle, after which the program pro-
ceeds with the next instruction.

The word counter not zero and the data register
not loaded cause a B cycle demand. See Figure 13
for actions in the channel caused by the RCH. Al-
though this figure is in the write tape section of the
manual, it is valid for RCH, Simplex interface write.

B Cycle

The word counter not zero and the data register not
loaded cause a B cycle demand to be sent to CPU
(Figure 45). The next CPU cycle following the re-
quest becomes a B cycle, during which the first
word to be transmitted is sent from storage to the
channel's data register. During this first B cycle,
the first word immediately moves on to the assembly
register, and a write command is sent to the I-O
device.

Because the data register is now empty, another
B cycle is requested; during this B cycle, the data
register is loaded with the second word. At this
point, the I-O device has been told that the channel
wants to write, the first word is waiting in the as-
sembly regiser, and the second word is in the data
register. The channel now waits for the first service
request from the I-O device.

Character Transmission

Characters are transmitted on demand of the I-O
device. The device asks for a character by sending

a service request signal to the channel. The channel
places the proper character on the write bus and tells
the I-O device to take it by sending a service response
signal to the device.

Each service request trips off a series of three
single-shots in the channel (Figure 46). The single-
shots check each character sent for the proper parity,
control the character counter (make sure each of the
six characters is gated out of the assembly register
in the proper order), and generate the service re-
sponse signal. After each group of six characters is
transmitted, the next word (always waiting in the data
register) moves to the assembly register. This action
causes a B cycle, which again fills the data register.

As words move from storage to the data register
on B cycles, the word counter is stepped down. When
the word counter reaches zero, no more B cycles are
allowed. The last six characters are sent to the I-O
device. The I-O device does not know this is the last
word and asks for another character (service re-
quest). Because the word counter is zero and the data
register is not loaded, the channel sends a stop signal
to the I-O device in place of a service response. The
stop signal causes the I-O device to start the pro-
cedure that will end the write operation and discon-
nect the channel.

End Operation and Disconnect

The stop signal is received by the I-O device. The
device checks to see that the transmission was cor-
rect, and if it was, sendsthe end signal to the chan-
nel (Figure 47). The end signal in the channel gen-
erates end response, which is sent to the I-O device.
If the transmission had not been correct, the I-O
device would have sent unusual end instead of end.
Unusual end would have also generated end response,
but, in addition, would have caused an unusual end
trap.
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End response at the I-O device makes the I-O

device write circuits inactive.

This action results

in command response being dropped. The fall of
command response at the channel turns on the dis-
connect call trigger, which subsequently turns on
channel disconnect. The channel disconnect trigger

Write Bus Lines C,B,A,8,4,2,1

Operational Out

Command Lines (Read, Write , Sense , Control)

Service Response

Attention Response

Stop

End Response

7904
Data
Channel

Read Bus Lines C,B,A,8,4,2,1

Command Response

Operational In

Attention

Service Request

End

Unusual End

FIGURE 42. SIMPLEX INTERFACE SIGNAL LINES
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7631
File
Control

resets the triggers that were maintaining the channel
in a write Simplex status, and sets up trap sync trig-
gers for any trap conditions that might have occurred
during the write operation. The channel is now not
busy and may be used by CPU for another read or
write.
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FIGURE 45. B CYCLE, SIMPLEX INTERFACE WRITE OPERATION
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FIGURE 47. END OPERATION AND DISCONNECT, SIMPLEX INTERFACE WRITE OPERATION
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SIMPLEX INTERFACE CONTROL OPERATION
(Figures 48, 49)

A control operation is almost identical to a write
operation. The difference is that in a control opera-
tion, a control command is sent to the I-O device
instead of a write command.

The CTR instruction has a bit in position 14; the
WRS instruction does not. Bit 14 causes trigger 14
to turn on during the channel selection portion of the
write operation (Figure 48). The control command
is issued during the first B cycle. Words are trans-
ferred to the I-O device in the same manner as for
a write operation; transmission stops when the word
counter goes to zero.
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For CTR instruction, add to Figure 44, For CTR ins.truction, add to Fig.ure 45, .
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FIGURE 48. CONTROL COMMAND, SIMPLEX INTERFACE CONTROL OPERATION
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FIGURE 49. ATTENTION, SIMPLEX INTERFACE

trap priority (turn on priority trigger)
and send a trap request to CPU even
though the channel is in use (channel
busy trigger on).

Other trap sync triggers may obtain
priority (turn on priority trigger) only
after the channel goes not in use

(channel busy trigger off).

56 (12-63)

B T e ———

Attention Response

Operation

Attention

37.20.00.1

(3A)

Attention 1

D

37.20.00.1
(@A)

On

Off

le——

51.90.47.1

(4G)

A

51.90.47.1

Fed by attention circuits that
denote an |-O device requiring
service, such as: buffer full,
buffer empty, error, etc.

(3F)

Attention Response

Attention 2
X On A Search Time
L 51.90.47.1
51.90.47.1 off 569
3E) 51.90.47.1
(4H)



SIMPLEX INTERFACE READ OPERATION
(Figures 50-55)

Characters are read from the I-O device attached to
the Simplex interface into the assembly register of
the channel. When each group of six characters is
assembled, the 6-character word is transferred to
the data register and then on to storage.

The word counter in the channel is normally set
higher than the number of words in the record; trans-
mission stops when the I-O device reaches the end of
its record.

Figure 50 shows the sequence of the read Simplex
operation.

Read Selecting the Channel (RDS)

The RDS instruction initiates the read operation
(Figure 51). The address portion of the instruction
selects channel B, C, D, or E, andselects the Simplex
interface of that channel. The operation portion of the
instruction sets up the channel for reading; that is, it
conditions certain circuitsinthe channel that will allow
reading from the I-O device through the Simplex inter-
face. If the device is ready to send data, the RDS
operation ends, and the program goes on with the next
instruction.

Command Word Loading (RCH)

An RCH instruction for the channel just selected is
executed, causing a command word to be sent from
storage to the channel. The command word, when
entered into the channel, sets the word counter and
address counter. The word count in a Simplex inter-
face read operation is usually insignificant, because
if the I-O device is to stop the data transmission, the
I-O device will reach end-of-record before the word
counter reaches zero.

The RCHinstructionrequires anl cycleandanE cy-
cle, after whichthe program proceeds withthe next in-
struction. Duringthe E cycle of the RCH, aread com-
mand signal is sent tothe I-O device. The channel now
waits on the first service request from the I-O device.

See Figure 52 for channel actions causedby the RCH.

Character Transmission

The I-O device reads the first character, putsit onthe
read bus, and sends a service request signal to the
channel (Figure 53). The service request signaltrips
off a series of three single-shots in the channel. The
single-shots check each character receivedfor proper
parity, control the character counter (make sure each
character goes into its proper place in the assembly
register), and control a circuit that keeps track of
the odd-even count of each group of six characters.
This latter job is necessary because a parity bit must

be assigned to the assembled word before the word is
put into storage. The single-shots finally send a serv-
ice response signal to the I-O device; this signal tells
the I-O device that the channel has received the char-
acter and that the I-O device may send the next one.

After each group of six characters is received, the
6-character word moves from the assembly register to
the data register. The assembly register is now empty
and ready toreceive the next group of characters. Be-
cause thedata register isloaded, a B cycle isrequested
to move the word from the data register to storage.

B Cycle

On a read operation, the word counter not zero and
the data register loaded cause a B cycle demandtobe
sent to CPU. The next CPU cycle following the re-
quest becomes a B cycle, during whichthe wordinthe
data register moves to storage. The data register is
now empty and ready to receive the next word from
the assembly register.

See Figure 29 for B cycle actionsinthe channel. Al-
though this figureis in the read tape section of the man-
ual, it is valid for B cycle, Simplex interface read.

End Operation and Disconnect

The I-O device reaches the end of its record, checks
to make sure that the transmission was correct, and
sends an end signal to the channel (Figure 54). The
end signal in the channel generates end response,
which is sent to the I-O device. If the transmission
had not been correct, the I-O device would have sent
unusual end instead of end. Unusual end would have
also generated end response, but, in addition, would
have caused an unusual end trap.

End response at the I-O device makes the I-O
device read circuits inactive; this action results in
command response being dropped. The fall of com-
mand response at the channel turns on the disconnect
call trigger. When the last word moves from the CDR
to storage, the channel disconnect trigger turns on.
This trigger resets all the triggers that were main-
taining the channel in a read Simplex interface status,
and sets up the trap sync triggers for any trap condi-
tions that might have occurred on the read operation.
The channel is now not busy and may be used by CPU
for another read or write.

As words move from the data register to storage
on B cycles, the word counter steps down. If the word
counter was initially set lower than the number of
words in the record, it will reach zero before the I-O
device reaches its end-of-record. In this event, no
more B cycles are allowed, and a stop signal is sent
to the I-O device. The I-O device then sends an un-
usual end signal to the channel, starting the channel
disconnect procedure.
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(FIGURE 52)
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The Stop Tgr on blocks further service response signals to
the [-O device. The 1-O device sends no more characters
to the channel.

The Hold B Cycle Tgr turns on with the Chan B Cycle Tgr
and prevents the occurrence of successive B cycles; B cycles
are permitted to occur no faster than once every three CPU
cycles.

A word count zero condition is simulated in the word count
decoder circuit; the word counter itself is not changed.

This forced "WC zero" blocks further B cycles (no more
words are stored in memory) and turns on the Stop Tgr on
the next service request.

FIGURE 50. READ SIMPLEX OPERATION SEQUENCE
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FIGURE 51. RDS, SIMPLEX INTERFACE READ OPERATION
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FIGURE 52. RCH, SIMPLEX INTERFACE READ OPERATION
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FIGURE 53. CHARACTER READING, SIMPLEX INTERFACE READ OPERATION
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0 [ I T A T P A O O O [ | Redundancy Check
L B [ [ | | Lol e Redundancy Check Tra
I [ T A I e A O O I o |® i Encbled "
N [ T N o Foror Redunda )
[ N N et | [ T I ol 0616021 Off
Command response has Send last part-word to CPU Send last word to storage; Channel goes not busy . Reset channel 06.16.02.1
fallen; turn on disconnect CDR; request B cycle. grants okay now fo disconnect. Set up trap sync tgrs if control tgrs. y 4D') . Reset BCD Mode Tgr (06.20.02.1)
call. B cycle. frap conditions exist. (¢ Reset Chan RDS Tar (06.20.00. 1)

FIGURE 54. END OPERATION AND DISCONNECT, SIMPLEX INTERFACE READ OPERATION

Reset Unusual End Tgr (06.20.29.1)

> . Reset Sl Select Tar (06.40.02.1)
A0 DI

06.20.13.1
(3F)
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WRITE SIMPLEX

1-O CHECK
{Turns on console 1-O check light)

Caused by:
1. RCH and no WRS.
2. Transmission loss.
(a) Sends stop signal to [-O device.
Error detection:

1. 10T instruction.

(a) 1 1-O check, execute next instruction.
(b) If not 1-O check, skip next instruction.

WORD PARITY ERROR
(Turns on console channel check light)

Caused by:

1.

B cycle storage bus parity.

2. Odd-even count of six characters does not

agree with word C bit from CDR.

Error detection:

1.

If enabled for word parity trap, force
WC zero on error, send stop signal to
1-O device, and trap after disconnect.

. If not enabled for word parity trap, but

disconnect trap is enabled, store parity
flag bit along with disconnect flag bit
when disconnect trap is taken.

UNUSUAL END
Caused by:

1. Error or unusual condition in 1-O device.

Error detection:

1. If enabled for unusual end trap, trap after
disconnect.

2. If not enabled for unusual end trap, error
is not defected.

TRAPS (Taken after channel disconnects)

1. Disconnect: enabled by "Enb CWT, EOF, End, Unend" trigger.

2. Word parity: enabled by "Enb TCT and Word Parity" trigger.

Attention Trap

The channel attention trigger may be turned on at any time by the attention

signal from the 1-O device. If the channel is enabled for attention trap
(Enb Attention trigger on), CPU executes a channel trap, storing the atten—

tion flag bit.

3. Unusual end: enabled by "Enb CWT, EOF, End, Unend" trigger.

READ SIMPLEX
1-O Check REDUNDANCY CHECK WORD PARITY ERROR

urns on console [-O check light) (Turns on console channel check light) (Turns on console channel check light)
Caused by: Caused by: Caused by:

1. RCH and no RDS.

2. Transmission loss.
(a) Sends stop signal to 1-O device.

Error detection:

1. 10T instruction.

(a) If1-O check, execute next instruction.
(b) If not 1-O check, skip next instruction.

1.

Bit count of character does not agree with C
bit received with character.

Error detection:

1.

If not enabled for trap, redundancy check is
tested by TRC instruction.
(a) If redundancy check, turn off redundancy
check tgr and transfer.
(b) If not redundancy check, proceed with
program.

. If enabled for trap, force WC zero on error,

send stop signal to |-O device, and trap
after disconnect.

1. B cycle storage bus parity.

Error detection:

1. If enabled for word parity trap, force WC zero on
error, send stop signal to 1-O device, and trap
after disconnect.

2. If not enabled for word parity trap, but disconnect
trap is enabled, store parity flag bit along with
disconnect flag bit when disconnect trap is taken.

UNUSUAL END

Caused by:

1. Error or unusual condition in 1-O device.

Error detection:
1. If enabled for unusual end trap, trap after
disconnect.

2. If not enabled for unusual end trap, error
is not detected.

TRAPS (Taken after channel disconnects)

1. Disconnect: enabled by "Enb CWT, EOF, End, Unend" trigger.

2. Redundancy check: enabled by "Enb TCT and Word Parity" trigger.

3. Word parity: enabled by "Enb TCT and Word Parity™ trigger.

Attention Trap

The channel attention trigger may be turned on at any time by the attention

signal from the 1-O device. If the channel is enabled for attention trap

tion flag bit.

4. Unusual end: enabled by "Enb CWT, EOF, End, Unend" trigger.

(Enb Attention trigger on), CPU executes a channel trap, storing the atten-

FIGURE 55. ERROR AND TRAP CONDITIONS, SIMPLEX INTERFACE OPERATION
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SIMPLEX INTERFACE SENSE OPERATION

The sense operation is essentially the same as aread
operation. The main difference is that in a sense
operation, the 7904 sends a sense command to the
1-O device instead of a read command.

The SEN instruction has a bit in position 14; the
RDS instruction does not. Bit 14 causes trigger 14
to turn on during the channel selection portion of the
operation (Figure 56). The sense command is issued
during the RCH. Words are transferred from the I-O

device to storage in the same manner as for a read
operation; the I-O device stops the transmission.

Trigger 14 on holds the BCD mode trigger off,
forcing binary mode; the sense words are transferred
to storage without translation.

If the sense instruction is executed for an I-O
device that is not ready (operational in line inactive),
a bit is put in assembly register position 0, and the
disconnect call trigger is turned on. The channel
disconnects after the word in the assembly register
is stored in memory.
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FIGURE 56. SENSE COMMAND, SIMPLEX INTERFACE SENSE OPERATION

For SEN instruction, add to Figure 51,
RDS, Simplex Interface Read Operation

(

v ! v v 3 v 4 v ’ v v
| I
| |

End T
I Block Unusual End Tgr — 06.20.29.1 |
| Hold BCD Mode Tgr Off e 06.20.02.1 |
1-O MF
02.04.18.1 02.04.45.1 ‘ £nd Op Operational In |
Position R LJ
osition Reg Secg;,dary On
Pos 14 Decoder | Not Command Response |
Off
I 06.20.01.1 |
©8) Sl Select This Trigger has no
06.40.02.1 Name in the ALD's
06.40.02.1 (2B)
( Channel @A) / |
| Read Se'“'. Reset-Load Chan
L Sec Op Read A On — 11 D1 A On l
| 06.20.00.1 . 06.40.01.1 |
f .01, _——
| o ~ (50) off
06.20.00.1 06.40.01.1 Sense Command l to |-O Device
| Chan Disc, A0 @F) (4C) A T
1 A 1
06.40.01.1 1
I 06.40.02.1 (3E)
(20) l
| Trigger 14
Block Read Command
1 Pos Reg 14 A On -
1 Chan Busy Disconnect
I 06.40.02.1 L o \ Call I
“ Reset-Load Chan, E4D1 Az D1 A On
et=Loa
| 06.40.02.1 — S e |
l (3F) S Select A { o) oo Off |
06.20.11.1 06.20,12.1 ‘@8
06.20.11.1 (4F) (3E) 06.20.12.1 |
I 06.20.11.1 (4G) (iF)
i (E5) I
Assembly
I Register '
——1 0
| 06.20.11.1 06.20.11.1 1_ I
(2G) (1 H) 2
| : |
Not Operational in
| (1-O Device Not Ready) b I
| |
| oy
. |
L=
| 06.11.20.1 |

For SEN instruction, add to Figure 52,
RCH, Simplex Interface Read Operation
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DIRECT DATA LOGIC

DIRECT DATA WRITE OPERATION (Figures 57-66)
Words are transferred in parallel from the CDR of
the writing computer's channel to the CDR of the
reading computer's channel. (The reading computer
is assumed to be another 7040/7044 System.) When
a word is sent to the reading computer:

1. The writing computer's channel requests a B
cycle to fill its CDR with a new word from memory.

2. The reading computer's channel requests a B
cycle to store its CDR contents into memory.
The write operation ends when either computer's
CWC goes to zero.

Figure 59 shows the sequence of the direct data
write operation.

Write Selecting the Channel (WRS)

The WRS instruction initiates the write operation
(Figure 60). The address portion of the instruction
selects channel B, C, D, or E, and selects the DD
interface of that channel. The operation portion of
the instruction sets up the channel for writing; that
is, it conditions certain circuits in the channel that
will allow writing to the I-O computer through the
direct data interface. The WRS operation ends, and
the program goes on with the next instruction.

Command Word Loading (RCH)

An RCH instruction for the channel just selected is
executed, causing a command word to be sent from
storage to the channel. The command word, when
entered into the channel, sets the word counter and
address counter. The RCH instruction requires an
I cycle and an E cycle, after which the program pro-
ceeds with the next instruction.

The word counter not zero and the data register
not loaded cause a B cycle demand. See Figure 61
for actions in the channel caused by the RCH.

B Cycle

The word counter not zero and the data register not
loaded cause a B cycle demand to be sent to CPU
(Figure 62). The next CPU cycle following the re-
quest becomes a B cycle, during which the first

word to be transmitted is sent from storage to the
channel's data register. The 37 outputs of the writing
channel's CDR are immediately available at the input
AND circuits of the reading channel's CDR. The word
is not set into the reading channel's CDR, however,
until certain transfer controls are activated.

Data Transfer

The controls for transferring words from the writing
to the reading computer are shown in Figure 63.

The reading computer's channel must have been
previously read selected by an RDS instruction, and
must have had its CWC and CAC set by the RCH in-
struction.

The data register loaded trigger on in the writing
channel (word waiting in the CDR to be transmitted)
causes a ready write signal to be sent to the reading
computer's channel. The data register loaded trig-
ger off and the CWC not zero in the reading channel
(reading channel ready to accept the word) cause a
ready read signal to be sent to the writing computer's
channel. In the reading channel, ready read and the
receipt of ready write cause the 37 bits from the
writing channel's CDR to be gated into its own CDR.
In the writing channel, ready write and the receipt of
ready read indicate that the word has been taken by
the reading channel, and that the writing channel may
now request another B cycle to get the next word
from memory. When the reading channel gated the
word into its own CDR, it also requested a B cycle
to store the word into its memory.

When the B cycles for both computers have been
completed, ready write and ready read are again
generated and the next word is transmitted. This
process continues until the CWC of either channel
(transmitting or receiving) goes to zero.

End Operation and Disconnect

Either channel's (transmitting or receiving) CWC
going to zero initiates the disconnect procedure that
results in the disconnection of both channels. Norm-
ally, the CWC of the writing channel goes to zero be-
fore the CWC of the reading channel. This is the as-
sumption here. Refer to Figure 64.

The CWC is stepped on each B cycle, and when
stepped to zero, the CWC indicates that the last word
to be transmitted is in the CDR. After each word
is transmitted, the DD EOR gate trigger tests the
CWC for a zero condition. If the CWC is zero on this
test, the last word has been transmitted, A WC zero
signal is then sent to the reading channel, ttirning on
that channel's disconnect call trigger. A DD EOR
signal is returned to the writing channel, turning on
the writing channel's disconnect call trigger.

The disconnect call triggers subsequently turn
on their respective channel disconnect triggers. The
channel disconnect triggers reset the triggers that
were maintaining the channels in their respective
read and write statuses, and set up the trap sync
triggers for any trap conditions that might have oc-
curred during the DD operation. The channels are
now not busy and may be used by their CPU's for
another read or write.
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Output Data Bus (37 Lines)

DD Read Select

DD Write Select

DD Ready Read

DD Ready Write

WC =0

7904 Sense Output Lines (10 Lines) >

Data PSL Reset

Channel SSL Reset
Input Data Bus (37 Lines)
DD Demand
EOR
EOF
Sense Input Lines (10 Lines)
Suppress Word Parity Error
DD Redundancy Error
DD Interrupt
FIGURE 57. DIRECT DATA CONNECTION SIGNAL LINES

Direct
Data
Device

Output Data Bus (37 Lines)

Input Data Bus (37 Lines)

DD Ready Read

Remote Ready Read

DD Ready Write

i SN S S,

Remote Ready Write

WC=0

EOR

Sense Output Lines (10 Lines)

Sense Input Lines (10 Lines)

PSL Reset

Interrupt

Word Parity Error

Redundancy Error

DD Read Select

Input Data Bus (37 Lines)

Output Data Bus (37 Lines)

Remote Ready Read

DD Ready Read

Remote Ready Write

DD Ready Write

|
|
|
|
|
|
!
|

EOR WC=0
Sense Input
Interrupt PSL Reset

Suppress Word Parity Error

[
f

Suppress Word Parity Error

FIGURE 58. DIRECT DATA SIGNAL LINES FOR 7040-44 AND 7090-94

7040~ 44 To 7090-94 Computer Connection

DD Read Select » Not Used
DD Write Select » Not Used DD Write Select
7904 > ot Hsed = 7904
Date SSL Reset > Not Used <« SSL Reset Data
Channel EOF > Not Useq «—EQF Channel
No. 1 Suppress Word Parity Error > Not Used <€ Suppress Word Parity Error No. 2
DD Demand > Not Used < DD Demand
Input Data Bus (37 Lines) | Output Data Bus (37 Lines)
T
Remote Ready Read | DD Ready Read
T
Remote Ready Write | DD Ready Write
EOR | WC=0
< Sense Input Lines (10 Lines) 1|, Sense QOutpyt Lines (10 Lines) |
Interrupt | PSL Reset
il T
Redundancy Error | Word Parity Error
R
7040~ 44 To 7040-44 Computer Connection
Output Data Bus (37 Lines) ! Input Data Bus (37 Lines)
1 >
DD Ready Read | Remote Ready Read
DD Ready Write | Remote Ready Write -
WC=0 | EOR
Sense Output Lines (10 Lines) | Sense Input Lines (10 Lines)
PSL Reset i Interrupt
|
DD Read Select > Not Used =€ DD Read Select
DD Write Select > Nof Used < DD Write Select
7904 SSL Reset Not Used SSL Reset 7607
Data Demand T Dl Demand Data
Channel > Not Used <= Channel
EOF EOF
» Not Used
Not Used = Word Parity Error
Werd Parity Error Not Used
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Turn On DD Select Tgr
(Select DD Interface)

L Y
Turn On 1-O MF

End Op Tgr
[

1. Reset CWC, CAC,
CDR, Asm Reg, DD
Status Tgr

2. Turn On Chan WRS

Tgr

Turn On Chan Busy Tgr
(Send "Chan in Use" to
CPU)

Turn On Main Frame
End Op Tgr

(CPU Goes to | Time of
/ Next Instruction)

— §

l

Storage Bus to
CAC, CWC

| | Storage Bus to _‘
CAC, CWC

— |

Send WC Zero Signal
to DD Device; DD
Device Disconnects and
Returns DD EOR

Signal

CPU End Op on RCH
Instruction;

CPU Continues with
Program

Note: The Hold B Cycle Tgr turns on with the Chan B Cycle Tgr and
prevents the occurrence of successive B cycles; B cycles are
permitted to occur no faster than once every three CPU cycles.

FIGURE 59. DIRECT DATA WRITE OPERATION SEQUENCE

72 (12-63)

CPU B Cycle

v 1 v 2 v 3 4 v
WRS RCH B CYCLE
(FIGURE 60) (FIGURE 61) (FIGURE 62)
T 7/ — = 7 T f__—_—_j
! [ , 1
Decode Decode I WC#0
WRS RCH and
Instruction Instruction I DR Not Loaded
|
Reset CWC, CAC | Hold B v Note
T es
s L Time in Cycle Tgr On
elected Channel Did a WRS ° ?
Precede the RCH? l > )
- S No
| =)
o
] Turn On B Cycle
g Demand Tgr (B Cycle
Channel Yes ' 3 Request to CPU)
Busy Turn On 1-O
? Check Tgr in
o CPU l

This Chan

Have Priority
?

Yes

Gate CAC to MAR

Turn On Chan B
Cycle Tgr

Y
Turn Off DD EOR
Gate Tgr

|
|
|
|
|
|
|
g |
|
:
|
|
|
|
|

Turn On DR LDD Tgr

Parity

Error from

Memory
?

Word

Parity Trap

Enabled
?

Send WC Zero Signal
to DD device; DD
Device Disconnects
and Returns DD EOR
Signal

A

I End of B Cycle

s v
DATA WRITING

(FIGURE 63)

DD Status Tgr
Off

Send Ready Write
Signal to DD Device

Remote

Ready Write from

DD Device
?

Turn On Unusual
End Tgr

Unusual
End Trap
Enabled

Both Computers
Write Selected ?

Yes

No

Remote

Ready Read from

DD Device
?

Turn On DD Status Tgr
(Drops Ready Write)

DD Device Drops Remote
Ready Read (Turns Off
DD Status Tgr)

Send WC Zero Signal
to DD Device; DD
Device Disconnects
and Returns DD EOR
Signal

Both Channels
Hang U

One or More Words Yet
to be Transmitted

DISCONNECT

(FIGURE 64)

DD EOR
Signal from
DD Device

Send WC Zero Signal
to DD Device; Starts
Disconnect Procedure <
in Reading Channel

Turn On Disconnect
Call Tgr

Reset:
1. Disc Call Tgr
2. Chan Busy Tgr

1. Turn On Disc Sync
Tor

2. Turn On Word
Parity Sync Tgr if |
Word Parity Tgr is On

3. Turn On Rdny Check
Sync Tgr if Rdny
Check Tgr is On

4. Turn On Unusual
End Sync Tgr if
Unusual End Tgr

is On

Reset:
. Chan WRS Tgr
. DD Select Tgr
. Unusual End Tgr

Reset Chan Disc Tgr

W N -




FIGURE 60. WRS, DD WRITE OPERATION

v ! v z v 8 v 4 v > v é
sC 12 I
'A\ Direct Data Address L
SC 10 |
Note: The DD Select and Channel Write Select triggers
02.10.07.1 condition various Direct Data write functions.
(4B) To Other
Channels | Note
R Not Reset PR \ I
Select Chan B
R
PR 25 A > DD Select 1-O ME
—> A | Not Chan Busy Select and Not End O
PR 24 Busy in L Time > ® P
02.04.48.1 I Not Chan Disc A A On ® Reset:
02.04.48.1  02.04.48.1 G o Al DI A On » CWC, CAC, CDR,
(3G) (2F) l —ﬁr—‘/————-—ﬂ o 06.51.02.1 off DD Status Tgr
06.20.01.1 06.51.02.1 (48) 06.20.01.1 off
| (48) 58) Chan Disc | 06.51.02.1 (4c)
(38) AID1 06.20.01.1 Channel
| (3E) Busy
A
| A4D1 > > ©n
Secondary Op Write ° ! *[O\ 06.0(24.A0)2.1 Off
06.20.09.1 Chan Di. 06.20.02.1
02.04.45.1 To Other ' (1A) an Disc 25)
Channels |
| »—’-@ r'A\
5 09 ﬂ—* Channel
| 06(.22G;2H.)'| 06.20.01.1 Write Selecf.
l (50} >—ﬂ On p—— Note
| 06.20.00.1 off
(4A)
| Chan Disc | 06.20.00.1
I (38)
__, Channel in Use
02.10.06.1 "~ (Turns On "Chan in Use" I
Console Indicator for
Selected Channel) l
A
| Chan Select (B) :
| 06.20.01.1
Turn On MF End Op Tgr an
02.15.36.1 —e—m N INCTP 9 |
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from CPU

FIGURE 61.

2 v 3 v

Block B Cycle Demand

‘B Force WC =0
1%

06.12.15.1
39

during RCH Execution

Hold CDR Reset for

*~  Duration of RCH

"3 Reset CDR
>

06.20.07.1
(4B)

! v
Not Pos Reg 17
POD 54 A\ Reset-Load Channel
Chan Select (B
06.20.08.1
(2B)

RCH, DIRECT DATA OPERATION

A5 D1 A Reset CWC, CAC

| Late

Not Chan Rd or Wr 1-O Check

to CPU
A5 DS 06.20.10.1
06.20.10.1 (F)
(5F)
Al DI 'A\ Set CWC to All Ones
E Early
06.20.07.1
(4D)
A3 D3 A\ SB to CDR Uses CDR as
Transfer Path
Chan E Time
06.20.05.1
(5C)
SB to CWC via CDR,
A4 DI A SB to CAC
E Time Late
06.20.04.1
(5B)

Write DD, SS 3

DD EOR
Gate Sends WC 0 Signal
ends ignal to
_@_S_elﬂ‘_» A On .‘> DD Device if Word
Counter is Zero (See
E1 D1 Late Figure 64)
06.12.15.1 Off
(Chan Disc, AQ) or (5H) 06.12.15.1
(Write DD and Chan B Cycle) '(4}.]) ’

74 (12-63)

v 5 v é v
o RCH
02152;3!4!5 0.1=2=E3|4!5 o, 1,2, 3
EERENERREEEREE
R Ll L
Force WC = 0 ___l_l_’__] I ! R M 1 | 1 | I
I [ | L
Reset CDR | I I L if T !
T o ] |
Reset CWC, CAC L | | J‘— | ‘ X |I ! | I !
Test for [-O Check I I [ ! | | I l I ! ‘
(Make Sure Channel | ) 1 ] | 1 | l | [ 1 l
[
Is Selected) T | | l l T I + l -
Set CWC to All Ones | | l"-| | I | l | ]
e e
SB to CDR et - | |[ T | J] :
R e E EEmme il -
DD EOR Gate Tgr l | ! ! ! | I 1 For Write, Reset during First B Cycle;
| | [ | i ' 1 1 | for Read, Reset at Chan Disconnect
* an
(EI%EC)) EX, ot RCH A) i JI i I[ } | i i | i | { |
IR B |
bbb

Note:

The DD EOR Gate Tgr determines when the word counter is tested
for a WC zero condition.

For the reading channel, the DD EOR Gate Tgr is on from the
RCH until disconnect time; therefore, if the WC goes to zero
anytime during the read operation, a disconnect occurs.

For the writing channel, the DD EOR Gate Tgr tests the word
counter immediately after the RCH (for an initial word count
of zero), and thereafter as each word is sent to the reading
channel. If the WC is zero at any time it is tested, a dis=
connect occurs.

A WC zero signal from the transmitting channel to the receiving
channel (or vice versa) results in a disconnect of both channels.



1 2
v v v s
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0y 142,3 4,510,142 34,510, 142,3,4,5
i e S i e e S
Lo —_— [ T
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| ' L o
CPU B Cycle Tgr __1_1___‘_{__,—-—‘—|—|—|—-1X . [ P
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Channel B Cycle Tgr N ! T ] L .
oo [ T R | 1!
R T H Lo . P
DD EOR Gate Tgr On by RCH or 553 | | o e e ! ! : P
| I |
[ ! o | ! I
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Reset CDR T ﬁ L : : Lo
| | ! |
Step CAC, QWC Lo T o W P j !
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| | | | : : | | | | 1 } | !
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| | | 1 | | |
Test for Word Parity Error L I Dol p— !
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DR LDD Tgr | | | | | | | |
T T T | |oOffbyss2 ! | !
I | I | | ! | | I I ' ' 1 | |
I | ! ' [ 1 I | I | I | | I |
B Cycle Demand from
Next Channel More Remote
N\, CAC to MAR
06.20.04.1
(5H)
B Chan B Cycle T, B Cycl
an B Cycle Tgr yele
Chan Wrs ™ B Demand
Not DR LDD A e) A Mon 1®
Not Algh Tine Eorly .2, etHeldb Crele "
20081 a3 i 83 D1 A0 |
06.20.03.1 (48) off
) 06.20.03.1 06.20.03.1
(28) 06.20.03.1 (4G)
(20)
06.20.03.1
CP—U - — — — — —I @] (26) AIDI (B7), Not B
Cycle Dmd
B Cycle Requested Cycle Dmd Tor

— A
| A5D2 '
02.15.39.1 ’
| (4F)
l B Cycle I
Master B
On
‘ A5 DI, Beta Late
————® Off I
A
| 02‘(]356':;9.‘ Beta Earl;
02.15.39.1 I
1

(1G)
I —

FIGURE 62. B CYCLE, DD WRITE OPERATION

Remote B Cycle Demand to Next

Channe!l Nearer MF
for that channel and
to MAR)

(Block B Cycle
block its CAC

Channel

v 5
WRITING COMPUTER

Reset DD EOR Gate Tgr

06.12.15.1
(4G)

Chan WRS | A

(B2) Reset CDR

A2D1 R
06.20.07.1
(5A)

DD Select

06.20.07.1
(5H)

‘F{ :}—F‘ ~
1A \)»Step CAC, cwC

6 v 7

DD Interface

v

READING COMPUTER

|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
l
|
|

@) 0520071 06.20.07.1
06.19.02.1 (4H) (41 Logical, Not Actual
(3)
WC+# 0
Chan WRS (84) SB to CDR
A4DL |
06.20.05.1 Turn On Channel Check
(54) Console Indicator
Turn On Channel Check
S— Console Indicator
+ (B4) Word Parity
A4 D1 . Error .
e Parity Error from Mem 'Y DD Word 800 ns
06.19.02.1 por o R, Parity Error DD Redundancy Error
iy Not Suppress Par Error on et A - Redundancy
Not Ready Test 06.16.02.1 DD Select Check o
06.18.02.1 @) 06.15,62.1 06.15.02.1 Chan Busy A on
@3F)  06.18.02.1 (4<) (28) Mot Tase O
ot Tape Op.
0 Off
06.15.02.1
4 (4D) 06.15.02.1
(3D)
DR Loaded
Chan WRS { ] Note: A parity error from memory during a B cycle
- A On of the writing computer causes a word parity
error indication in the writing computer and
MBRL__ a redundancy check error indication in the
06.20.06.1 Off reading computer .
(4F) 06.20.06.1
DD Sel, 552 (20)

06.20.06.1
(4H)

Wiite DD >
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v ! v 2 v 3 v 4 v 5 v 6 v 7 v 8 v
(ANY CHANNEL) INTERFACE (ANY CHANNEL)
1
Test for Remote Ready Read Remote Ready Read | Ready Read Ready Read
05,20, 29,1 nosel End £ |
7T T See Note, and Figure 65) DD Select |
06.52.00.1 |
4G)
| Read DD
e
| 800 800 DR LDD Tgr Off
Write DD 800 ns 800 ns 800 ns 1y On 800 il U A leWC 70
DR LDD Tgr On $5 1 I }—' ss 2 } ,]] \ },__.4 ss 3 DD EOR Gate Tgr | % $s1 A | ¢ Chan Busy
Chonbuy L fA | 06.20.25.1 06.20.25.1 06.20.25.1 06.20.26.1  06.52.00.1 06.51.02.1
06.52.00.1  06.20.26.1 06.20.25.1 06.20.25.1 06.20.25.1 A ) 5 25 2H) e, an
- (2G) (38) (5A) (4n) (3A) |
06.51.02.1
“c) DD Status l DD Status
(]
On ] On DD Select
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Condition for | Condition for WC Zero Test 0657001
06.52.00.1 off WC Zero Test off <—|I|-—‘ 36)
(30) l
06.52.00. 1 | 06.52.00.1
(1H) (1H)
| .
| 06.20.06.1 Turn On DR LDD Tgr Read DD
| (DR LDD Tgr On WC# 0
| Requests a B Cycle) e
Write DD A, Tun OF DR LDD Tor 06.20.061 | 06.52.00.1 DD Select
(DR LDD Tgr OFf requests (2D) A |« Read DD
06.20.06.1 B Cycle) l 06.52.00.1
(4H) | weoe (28)
06.52.00.1
| (3D)
Ready Wri Ready Write ; Remote Ready Writ
eady Write y |, Remote Ready Write omote Teady e N Test for Unusual End 06.20.29.1
| DD Select (See Note, and Figure 65)
| 06.52.00.1
| Input Data Bus to CDR (4H)
St l . Note: If both data channels are read selected, or if both
sim MDR Burs CDR | This Gate Common to Storage Core data channels are write selected, the Unusual End
rege AlL AND Cireuits CDR Bus MOR Storage Tgr is turned on in both channels. If either channel
s s 1) ) | 510 3R S S (or both) is enabled for unusual end, a disconnect
1 1 1 1 1 1 1 occurs. [ neither channel is enabled for unusual
2 2 2 2 I 37 AND Ckts 2 2 2 2 end, the channels hang up.
.
> > > )!2 37 lines >
; | 06.10.00.1-12.1
35 35 35 35 | 35 35 J 35 35
cl) q) cl) <l I cl) c C c
. This transfer made by writing computer
This L’?C,‘,‘;?{ng"gfm"},y.,{"efy"e L "Ready Write" - reading computer "Ready Read" This transfer made by B cycle of reading computer
>t
FIGURE 63. DATA TRANSFER CONTROL, DIRECT DATA OPERATION
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FIGURE 64. END OPERATION AND DISCONNECT, DIRECT DATA OPERATION

v ! v 2 v 3 v ‘ v ° v
(ANY CHANNEL) DD INTERFACE (ANY CHANNEL)
DD EOR DD EOR
55 3 Gate | Gate
A [ [ J o On from RCH
. — n
e P o Not Load Logical, Not Actual | Logical, Not Actual / ot Lood
ogical, Not Actua . = i
06.12.15.1 Off wC=0 A £ Al wc=0 of Chan Disc, Ao
(5G) DD Status Tgr Off I DD Status Tgr OFf
Write DD, Chan B Cycle °6~‘f'_-‘15~1 02.12.15.1 06.12.15.1
(4H) 02.12.15.1 l /'I"‘ (2G) (4H)
(2G) ! WC 0 to DD ‘ WC 0 to DD
DD Select 06.12.15.1 06.12.15.1 ~ DD Select
A @ | A clect
A A
06.20.12.1 06.20.12.1 (See Figure 65) 06.20.12.1
(41) (21) l V) 06.20.12.1
(4n
DD EOR l DD EOR
Disconnect ] Disconnect
Call | Call
On g l b On
Off ' Off
16.(210':.)12.1 l 06.20.12.1
(1F)
Disconnect
Call
o
On >
Chan Disc, A3 o Not Chan B Cycle D'Chanm'r
A isconnec
Not Rd Last Word Tgr \ P Reset Disc Call Tgr,
06.20.12.1 A2D1 A On Reset Chan Busy Tgr
(1F) 06.20.13.1 AID1 A3D3
- . (5A) > Off 3
WC =0 or DR Not LDD or Write 06.20.13.1 06 2(23)]3 1 Disconnect
(5C) 06.20.13.1 Sync
Not (Reset~load Chan - Rdy Test) (4C . .
) @ Disconnect Trap if Enabled T
AdD3  |A On o CPU
06.20.13.1 Off
(3D) W .
06T ord Parity
(3A) Sync
> ® Word Parity Trap if Enabled
T F— Word Parity Error A On . > To CPU
Note:  This disconnect circuit applies to ~Lore Tartly Ber
both the writing and reading computers. 06.16.01.1 Off
(56) Redundancy
06.16.01.1 Check Sync
(4c) A @ Redundancy Check Trap if Enabled
Redundancy Check / On »To CPU
06.16.02.1 off
(59) Unusual End
06.16.02.1 Sync
(4D) : .
U End A On @ Unusual End Trap if Enabled
Reset Chan RDS Tgr (06.20.00.1)
Reset Chan WRS Tgr (06.20.00. 1) 06.16.01.1 off
AOD1 A Reset DD Select Tgr (06.51.02. 1) (50)
- Reset Unusual End Tgr (06.20.29.1) 06.16.01.1
06.20.13.1 Reset DD EOR Gate Tgr (06.12.15.1) (3D)
(3F) '
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> 1.0 usec
DD Select Tgr Turns Off |
> SS
Word Parity
Error 06.12.15.1 e
See Figures 62 and 69 (3A) 12,15,
ee Figures an: On (2A)
OFf Chan Reset
(See Fig. 74)
A 06.18.02.1
@) :j> Force WC =0
06.16.01.1
(41)
Enable TCT
Word Parit
- | —P—
4
06.12.15.1
Off (30)
06.16.00.1
(3C) 06.12.15.1
X Force WC =0 A
06.16.02.1
(2D)
B -
Redundancy
Check
See Figures 62 and 69 o Ll
n
Off
06.15.02.1 DD Select
o) LN
» lo
g =d 06.12.15.1
logical, (2€)
Not Actual
Both 7904's Note:
Ready Write Write Selected
Remote Ready Write
c 06.20.29.1
“A) Unusual
End
N (]
jo} On
>/
logi Off
ogical,
[_Not Actual
06.20.29.1
Ready Read o
» Remote Ready Read
06.20.29.1 06.20.29.1
(48) (1F)
cobrbls U
Both 7904's s e, Fnen
Read Selected [ J
On
Off
D
06.16.00.1
(3A)

FIGURE 65. ERROR CONDITIONS, DIRECT DATA OPERATION

WC 0 to DD
(See Figure 64)

06.12.15.1
(2F)

These error circuits apply to both
the reading and writing computers.

A WC zero signal from the transmitting
channel to the receiving channel (or vice
versa) results in a disconnect of both
channels.
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WRITE DIRECT DATA

1-O CHECK
Turns on console 1-O check light)

Caused by:

1. RCH and no WRS.

Error detection:

1. 10T instruction
(@) If 1-O check, execute next instruction.
(b) If not 1-O check, skip next instruction.

UNUSUAL END

Caused by:

1. Channel of receiving is write selected

instead of read selected.

P

Error detection:

1. If enabled for unusual end trap, force WC zero to
block further B cycles, send WC zero signal to re-
ceiving channel, and trap after disconnect.

2. If not enabled for unusual end trap, no data is
transferred and both channels hang up.

REDUNDANCY CHECK
Turns on console channel check light)

Caused by:

1. B cycle storage bus parity in channel of receiving
computer .
(a) Writing channel receives signal on DD
redundancy error line, which turns on
redundancy check tgr.

Error detection:

1. If not enabled for trap, redundancy check is tested
by TRC instruction.
(a) If redundancy check, tum off redundancy
check tgr and transfer.
(b) If not redundancy check, proceed with program.

2. If enabled for trap, force WC zero on error, send
WC zero signal to receiving channel, and trap after
disconnect.

WORD PARITY ERROR
Turns on console channel check light)

Caused by:

1. B cycle storage bus parity.
(a) Sends DD word parity error signal o channel
of receiving computer, which turns on re-
dundancy check tgr in that channel.

Error detection:
1. If enabled for word parity trap, force WC zero

on error, send WC zero signal to receiving channel,
and trap after disconnect.

N

. If not enabled for word parity trap, but disconnect
trap is enabled, store parity flag bit along with
disconnect flag bit when disconnect trap is taken.

TRAPS (Taken after channel disconnects)

1. Disconnect: enabled by "Enb CWT, EOF, End, Unend" trigger.

2. Redundancy check: enabled by "Enb TCT and Word Parity" trigger.
3. Word parity: enabled by "Enb TCT and Word Parity" trigger.
4.

DD Interrupt Trap

Unusual end: enabled by "Enb CWT, EOF, End, Unend" trigger.

The DD interrupt trigger may be turned on at any time by an interrupt signal
(PSL instruction) from the 1-O computer. The DD interrupt trigger on and
enabled (Enb DD Interrupt trigger) results in @ CPU DD trap.

READ DIRECT DATA

1-O CHECK

Tforns on console 1-O check light)
Caused by:

1. RCH and no RDS.

Error detection:

1. 1OT instruction.
(a) 1f 1-O check, execute next instruction.
(b) If not 1-O check, skip next instruction.

UNUSUAL END

Caused by:

1. Channel of writing computer is read selected instead
of write selected.

Error detection:

1. If enabled for unusual end trap, force WC zero to
block B cycles, send WC zero signal to writing
channel, and trap after disconnect.

2. If not enabled for unusual end trap, no data is
received and both channels hang up.

REDUNDANCY CHECK
(Turns on console channel check light)

Caused by:
1. B cycle of storage bus parity in channel of writing
computer.

(a) Receiving channel receives signal on DD
redundancy error line, which turns on re~
dundancy check tgr.

Error detection:

1. If not enabled for trap, redundancy check is tested
by TRC instruction.
(a) If redundancy check, turn off redundancy
check tgr and transfer.
(b) If not redundancy check, proceed with program.

2. If enabled for trap, force WC zero on error, send
WC zero signal to writing channel, and trap after
disconnect.

WORD PARITY ERROR
(Turns on console channel check light)

Caused by:

1. B cycle storage bus parity.
(a) Sends DD word parity error signal to channel
of writing computer, which turns on the
redundancy check tgr in that channel.

Error detection:
1. If enabled for word parity trap, force WC zero

on error, send WC zero signal to writing channel,
and trap after disconnect.

N

. If not enabled for word parity trap, but disconnect
trap is enabled, store parity flag bit along with
disconnect flag bit when disconnect trap is taken.

TRAPS (Taken after channel disconnects)

1. Disconnect: enabled by "Enb CWT, .EOF, End, Unend" trigger.

. Redundancy check: enabled by "Enb TCT and Word Parity" trigger.
. Word parity: enabled by "Enb TCT and Word Parity" trigger.

. Unusual end: enabled by "Enb CWT, EOF, End, Unend" trigger.

s W ON

DD Interrupt Trap

The DD interrupt trigger may be turned on at any time by an interrupt signal
(PSL instruction) from the 1-O computer. The DD interrupt trigger on and
enabled (Enb DD Interrupt trigger) results in @ CPU DD trap.

FIGURE 66. ERROR AND TRAP CONDITIONS, DD OPERATION




DIRECT DATA READ OPERATION (Figures 67-70)
Words are transferred in parallel from the CDR of
the writing computer's channel to the CDR of the
reading computer's channel. (The writing computer
is assumed to be another 7040/7044 System.) When
a word is received by the reading computer:

1. The reading computer's channel requests a B
cycle to store its CDR contents into memory.

2. The writing computer's channel requests a B
cycle to fill its CDR with a new word from memory.
The read operation ends when either computer's
CWC goes to zero.

Figure 67 shows the sequence of the direct data
read operation.

Read Selecting the Channel (RDS)

The RDS instruction initiates the read operation
(Figure 68). The address portion of the instruction
selects channel B, C, D, or E, and selects the DD
interface of that channel. The operation portion of
the instruction sets up the channel for reading; that
is, it conditions certain circuits in the channel that
will allow reading from the I-O computer through
the direct data interface. The RDS operation ends,
and the program goes on with the next instruction.

Command Word Loading (RCH)

An RCH instruction for the channel just selected is
executed, causing a command word to be sent from
storage to the channel. The command word, when
entered into the channel, sets the word counter and
address counter. The RCH instruction requires an
Icycle and an E cycle, after which the program pro-
ceeds with the next instruction.

See Figure 61 for channel actions caused by the RCH.

Data Transfer

The controls for transferring words from the writing
computer to the reading computer are shown in
Figure 63.

The writing computer's channel must have been
previously write selected by a WRS instruction, and
must have had its CWC and CAC set by an RCH in-
struction. The writing channel would then have ob-
tained a B cycle, setting the first word to be trans-
mitted into its CDR. The 37 outputs of the writing
channel's CDR would have been immediately available
at the input AND circuits of the reading channel's
CDR. The data register loaded trigger on in the
writing channel (word waiting in the CDR to be
transmitted) causes a ready write signal to be sent
to the reading computer's channel.

The RCH in the reading channel sets the CWC to
some value. The CWC not zero, the data register
loaded trigger off, and the ready write signal from

the writing channel cause the 37 bits from the writing
channel's CDR to be gated into the reading channel's
CDR.

In the writing channel, ready write and the receipt
of ready read indicate that the word has been taken
by the reading channel, and that the writing channel may
now request another B cycle to get the next word from
its memory. When the reading channel gated the word
into its own CDR, it also turned on its data register
loaded trigger.

B Cycle

The data register loaded trigger on and the word
counter not zero cause a B cycle demand to be sent to
CPU (Figure 69). The next CPU cycle following the
request becomes a B cycle, during which the word
just received is sent from the channel's data register
to storage. This action also turns off the data register
loaded trigger; if the CWC is not zero, the reading
channel again generates ready read. When ready
write is again received from the writing channel, the
next word is received into the reading channel's CDR.
This process continues until the CWC of either chan-
nel (receiving or transmitting) goes to zero.

End Operation and Disconnect

When either channel's (receiving or transmitting)
CWC goes to zero, it initiates the disconnect pro-
cedure that results in the disconnection of both chan-
nels. Normally, the CWC of the writing channel goes
to zero before the CWC of the reading channel; this
was described in the section ""Direct Data Write
Operation.' In this current description of the reading
channel disconnection, however, assume thatthe reading
channel's CWC goes to zero first. Refer to Figure 64.

The DD EOR gate trigger in the reading channel,
as in the writing channel, tests for a word count zero
condition; but unlike the writing channel, the reading
channel's DD EOR gate trigger is turned on during
the RCH and left on during the entire read operation.
Since the CWC is stepped during B cycles, any B
cycle during which the CWC steps to zero becomes
the last B cycle for the reading channel. A WC zero
signal is sent to the writing channel, turning on that
channel's disconnect call trigger. A DD EOR signal
is returned to the reading channel, turning on the
reading channel's disconnect call trigger.

The disconnect call triggers subsequently turn on
their respective channel disconnect triggers. The
channel disconnect triggers reset triggers that were
maintaining the channels in their respective read and
write statuses, and set up the trap sync triggers for
any trap conditions that might have occurred during
the DD operation. The channels are now not busy and
may be used by their CPU's for another read or write.
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RDS RCH DATA READING B CYCLE DISCONNECT

(FIGURE 68) (FIGURE 61) (FIGURE 63) (FIGURE 69) (FIGURE 64)

DR LDD Tgr Of

Decode Decode we# o .DD EOR
RDS RCH and and Signal from
Instruction Instruction OD 5“’;:2 Tgr Off DR Loaded DD Device
WC #0

L Time in
Selected Channel

Reset CWC, CAC

Note Send WC Zero Signal
to DD Device;

Starts Disconnect
Procedure in
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Hold B
Cycle Tgr On
?

Both Computers
Read Selected?

Rem
Ready Write from

DD Device

Did an RDS
Precede the RCH?

Remote

Ready Read from

DD device
?

No

No Chan RDS

Channel Tgr On
?

Busy
?

Turn On B Cycle

|

I et
l (B Cycle Request to CPU) Disconnect Call Tgr

l

|

l

Turn On I-O
Check Tgr in CPU

|
|
|
|
|
|
|
|
|
|
|
Turn On DD Select Tgr I —%
|
|
|
|

Turn On Channel
Disconnect Tgr

This

Channel Have

Priority
?

Unusual
End Trap
Enabled

No Yes

(Select DD Interface) Storage Bus to
CAC, CWC

Reset
1. Disc Call Tgr
2. Chan Busy Tgr

1

1. Turn On Disc Sync Tgr

Gate Input Data
Bus to CDR

Turn On [-O MF

End Op Tgr

Turn On DD Status
Tgr (Drops Ready

Read) 2. Turn On Word Parity
1. Reset CWC, CAC, Send WC Zero i::lcf T?’;r‘iswg:j
CDR, Asm Reg, DD Signal fo DD Device; 3. Turn )E)n Rdny Check
Status Tgr DD Device Discon- —_——_—— —_— —] ’ Sync Tgr if R)cl:{
2. Turn On Chan RDS ts and Ret urn ©n 9r yne Tgr if Rdny
E nects and Returns ' CDR to Storage Bus Check Tgr is On
Tgr DD EOR Signal | 4. Turn On Unusual End
r RDD Device Drc\)/zs‘ I Zzzc-r;?r;s‘folinusuul
Send WC Zero Signal emote Ready Write 1. Reset CDR
?5:1 do,f‘CE::“i:ﬁsY:,?’ to DD Device; g”:"s ?‘f) DD | 2. Step CAC, CWC I
to CPU). DD Device Disconnects atus T9n |
and Returns DD EOR Reset:
‘ Signal I—— —————— 1. Chan RDS Tgr
Turn On Main Frame 2. DD Select Tgr
End Op Tgr —J 3. Unusual End Tgr
(CPU Goes to | Time |~
y of Next Instruction) Parity
CPU End Op on RCH Memory
Instruction; ?
CPU continues with Turn On Word
Program No Parity Error Tgr

Note: The Hold B Cycle Tgr tumns on with the Chan B Cycle Tgr
and prevents the occurrence of successive B cycles; B cycles
are permitted to occur no faster than once every three
CPU cycles.

lord

Parity Trap

Enabled
?

Send WC Zero Signa
to DD Device;

DD Device Disconnects
and Returns DD EOR

signal

No

I End of B Cycle 1

FIGURE 67. DIRECT DATA READ OPERATION SEQUENCE
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! v 2 v 3 4 v 5 v 6
‘ (CHANNEL B)
l Note: The DD Select and Channel Read Select triggers
I condition various Direct Data read functions.
SC 12 l
SC 10 A I |
02.10.07.1
(48) To Other |
Channels l Note.
— Not Reset PR
—:E—zé—-———b- VA\ Select Chan B ! o5 sl
2 Select and Not elect 1-O MF
L — .
PR 74 A L | Mot Chan Bus Busy in L Time End Op
02.04.48.1 02’8‘::‘)48'] Not Chan Disc A > A On PY Reset:
02.04.48.1 (2F) I Al D1 A On - g\g%, CA(T:, CDR,
(3G) L Eorly 06.51.02.1 off tatus Tgr
l 06.20.01.1 06.51.02.1 (48) 06.20.01.1 off
(48) (58) Chan Disc 06.51.02.1
(38) 06.20.01.1
A1 D1 36) Channel
I Busy
A On
| aon S>>
Secondary Secondary Op Read | k[\ 06.20.02.1
Dornd ; ! gV Oy off
ecoder
02.04.45.1 | 06.20.09.1 Chan Disc 06.2;).02.‘
To Oth (1A) = (2B)
Channels |
I —»
> A
l 1 | O> A2 D1 I
B anne
06.20.09.1
06.20.01.1 Read Select
| (2G, 3H) {5D) Note
| A On
| 06.20.00.1 Off
(4E)
| Chan Disc 06.20.00.1
| (3F)
02.10.06.1 —€ Channel in Use ‘i‘
(Turn On "Chan in Use"
Console Indicator for |
Selected Channel) |
A
Chan Select (B)
I 06.20.01.1
I (R
_,_ Turn on MF End Op Tgr
02.15.36.1 —% l
I

FIGURE 68. RDS, DD READ OPERATION
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v L v 2 v 3 v 4 v 5 v 6 v 7 v ¢ v
lorE B lorE ’

|0 12 3 4 5]0 1 2345'0 12 3451

11

READING COMPUTER WRITING COMPUTER

B Cycle Demand Tgr

CPU B Cycle Tgr

Channel 8 Cycle Tgr

|
!
.
|
|
|
I

Reset CDR

Step CAC, CWC

|
, !
Data Reg Loaded Tgr On\by R(IZH orl Readl DD,}SS 2 |
[ I |

Test for Parity Error
from Memory

|
|
|
|
|
I
|
I
!
|
|

.
|
|
.
|
T
|

CDR to Storage Bus |
‘
|
}
|
|

|
|
1
|
I
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1
[
|
L]
|
1

__T_L

Note: A parity error from memory during a B cycle of the
DD Interface reading computer causes a word parity error
indication in the reading computer and a redundancy
check error indication in the writing computer.

B Cycle Dmd Tgr On A CDR to Storage Bus

B Cycle Demand from Chan RDS
Next Channel More Remote I ———

06.20.05.1
(5F)

Chan RDS

Write Memory
(to CPU)
06.20.04.1 Chan RDS A\ _E2) O\ Reser cr _

M)
CAC to MAR A3 DI

A

I 06.20.07.1 (48)

06.20.04.1 (5B)
(5H)

A
\(,:\/}f: RODS Chan B Cycle Tgr Off ?)Cyc!s A_____,!/ ° Step CAC, CWC
It e Channel ,
o) ° D L |

06.20.07.1

DR LDD Tgr On A o B Cycle 06‘(’395')02'1 06.20.07.1  06.20.07.1
- - U Not Hold B Cycle Tgr | A On A ® .20.07. .20.07.
Not Alpha Time Earl, — > (4H) (41)
06.20.03.1 AsDL | B3 D1 A0D1 | On DD Select
06.20.03.1 (48) B3DI 1 of g
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A1 D1 (87) DR Loaded
™ 1 Y 06.20.05.1 Not B Cycle Dmd Tor RCH or Read DD, S5 2 on
CPU | o) " Turn On Channel Check
. Chan RDS A (B4) Off Console Indicator
< : A4D1
! A5D2 _ A4 .
I B— | 06.20.06.1
02.15.39.1 20.06.1 (2D) Redundancy
4F) -2 Chanbuy | Check
Turn On Channel Check NotTape Op A On ,
Console Indicator o r)
B Cycle I
Off
l on | g Moster B e A ®4) Word Parity 064(145[)-)021 =
e AERh Parity Error from Mem Error @0y
A5 D] Beta Late (]
} 9 Off s for 06,(12?:.)0241 Not Suppress Par Error on DD _|A On o0 sel *I\ DD Word Parity Error DD Redundancy Error
ar elect
ozA(xaséa)‘),l Beta Earl A Not Ready Test o e l DD Select | A
l 02.15.39.1 } oc.(lasF.oz.l e o 06.15.02.1 06.15.02.1
(1G6) ) 06.(128#)0.21 | (4C) i (28)

Remote B Cycle Demand to Next
Channel Nearer MF

(Block B cycle for that channel
and block its CAC to MAR)

FIGURE 69. B CYCLE, DD READ OPERATION
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FIGURE 70. PSL AND SSL, DIRECT DATA OPERATION
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DIAGNOSTIC INSTRUCTIONS AND RESETS

Figures 71 through 73 show the logic and circuits of
the diagnostic instructions LDL, SDR, and SCH.
Figure 74 shows the reset logic.
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FIGURE 71. LOAD DATA REGISTER AND LOOP (LDL)
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Instruction

CDR to
Storage Bus

CDR to Storage Bus

FIGURE 72. STORE DATA REGISTER (SDR)
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FIGURE 73. STORE CHANNEL (SCH)
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FIGURE 74. CHANNEL RESETS
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