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FUNCTIONAL DESCRIPTION

AUXILIARY MEMORY TRANSFER UNIT (AMTU)
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Figure 1-1 Auxiliary Memory Transfer Unit



SECTION I

PHYSICAL DESCRIPTION
1-1 GENERAL
The Auxiliary Memory (AMTU) is housed in a single cabinet
de51gnated Bay 3 (See Flgure 1-1) . The functional printed circuit
boards which contain the logic for the AMTU are located within
twe racks of Bay 3. Each rack has 33 board locations. The
two’racks are mounted one above the other in Bay 3. The top rack
is de51gnated 3Al1 and the bottom rack 1§ des1gnated 3A2 All
input and output signals to each board enter from the rear through

a spec1a1 136-p1n Elco flngertype connector. Interconnecting

w1r1ng between the functlonal boards ef both racks 1sweffected
by means of termlnals mounted on a solid plane behind the card
racge anu wﬁteh connect eleetrleallf to the fangerswof the Elco
Type eennectors.- Located directly below rack 3A2 is a cable
eenneetet paneiva;e;éneé‘reference des:.gnat1c:;3AZ;:.~ On this
panel are mounted seven Burndy-Type connectors, four of whieh
dnterface with the Drums and Disks, one of which interfaces with
a control Processor (AMCP) and one of which interfaces with the
Fast Memory. A single RG58 coaxial connector is also mounted on
the connector panel and carries the System Clock into the AMTU.
From these connectors\t&eﬂiignals interface with the AMCP through
8ix cable cards located in the center portien of the rack designated

&g

3A2, See figure 1-2 for nore detail.



j=2 RACK ORGANIZATION

A This vack ) L .
RACK 2M Rack=32d is divided into three distincé functional blocks. Jack

R e ﬁ"

N _locations 33 through 20 are dedicated to the functional boards
which implement the logic functions’associated with the Drum

MTransfer Subunit designated TSU@. - Jack location 19 through
14 are dedicated to the functional boards which implement the
logic functions associated with the Transfer Unit Interface
Multiplexor (TUIM). Jack locations 13 through 1 are dedicated
to the functional boards which implement the logic functions
associéted with the Disk Transfer Unit designated TSU2.
1-2-2 RACK 3A2 This rack is also divided into three distinct
fuqctional blocks. Jack locations 33 through 20 are dedicated
to the functional boards which implement the logic functions
aésociated with XXEX TSUl. Jack locations 19 through 14 are
dedicated to the cable boards which connect the functional

boards - to the Burndy connectors on the connector panel 3A3.

1-3 FUNCTIONAL BOARD TYPES

There are fifteen different functional board types serving
64 of the 66 available Jack locations on racks 3Al1 and 3A2.

Boards “ofthe same type are interchangeable except for the

external jumpering required as specified XXX in the following

analysis.
e
tay

1-3-1 DRUM TSU The two Drum TSU's require the following

seven basic XNKEXAWKRXX board types:

%
‘.

2



S "___MMCONTRQL REGISTER TYPE # 700606
Each Drum TSU requires five of these boards, one
[ each in Jack locations J33 through J29. The five
)ﬁééigg '~ boards are completely interchangeable. This
e “- interchangeability extends to the Jack locations
in XXEXEEREXXERERE all EAWBXABKREXX four TSU's
wherein this board is used.

CONTROL LOGIC TYPE # 700687

Each Drum TSU requires one of these boards_in Jack
location J28. This board can be used in Jack location
J7 of either Disk TSU with some external jumpering
required. External jumpering is also required to
adapt this functional board to the two different

Drum types used in this System.

POSITION COUNTERS TYPE # 700624

777 Each Drum TSU requires one of these boards in Jack

location J27. This board can be used in Jack location

J8 of either Disk TSU with some external jumpering
required. _

DATA BUFFERS TYPE # 700687
-~ - Bach Drum TSU requires three of these boards, one
each in Jack location J26 through J24. A different

external jumper configuration is required for each

‘of~thL three Jack locations.

 JUE——
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WEQRMA? GENERATOR CARD NO. 2 TYPE # 700725-2
EEXK Each Drum TSU requirés one of these boards
in Jack location J23.
FORMAT GENERATOR CARD NO. 1 TYPE # 700725-1
~Each Drum TSU requires one of these boards in
Jack location J21.
1-3-2 DISK TSU Each of the two Disk TSU's require the following
eight basic functional board types:
T CONTROL REGISTER TYPE # 700606
Each Disk‘TSU requires five of these boards, one
each in Jaékvlocations J6 through J2. The five
boards are completely interchangeable. This
interEangea:bllity extends to the Jack locations in
. all four TSU's wherein this board is used.
CONTROL LOGIC TYPE # 700687
Each Disk TSU requires one of these boards in Jack
location J7. This board can be used in Jack location

L4
J28 of either{?isk TSU with some external jumpering required.

-
I

POSITION COUNTERS TYPE # 700624
Each Disk TSU requires one of these boards in Jack

location IAXIKHEXEAX J8. This board can be used in

]

Jack location J27 cof either Drum TSU, with some

external jumpering required.

4



FORMAT CONTROL TYPE # 700636
| Each Disk TSU requires one of
Jack location J1l.
DATA BUFFERS TYPE # 700763
Each Disk TSU requiré; two of
each in Jack locations J7 and
external jumper configuration
of the Jack locations.
TRACK POSITION TYPE # 700621
Each Disk TSU requires one of
Jack location J11.
DISK CONTROL, A TYPE # 700708
Each Disk TSU requires one of
Jack location J12.
DISK CONTROL B TYPE # 700711
| Each Disk TSU requires one of

Jack location J13.

[ 4

these boards in

these boards, one
J8. A different

is required for each

these boards in

these boards in

these boards in

1-3-3 TUIM The TUIM located in rack 3Al requires the following

Aree E
¥® basic functional board types:

MEMORY INTERFACE TYPE # 700589-1

The TUIM requires three of these boards, one

each in Jack locations J14 through J16 of rack

3A1. A different external jumper configuration

« is required for each of the Jack locations.




-CLOCK TYPE # 700630-1
The TUIM regquires one of these boards in Jack
location J17 of rack 3Al.

PRIORITY LOGIC TYPE # 700609-1
The TUIM;requires two of these boards, one each

in Jack locations J18 and J19 of raék 3A1.

1-3-4 CABLE BOARDS The following two basic cable board types are
required: |
Q”DRUM AND DISK INTERFACE CABLES TYPE # 700694
Four of these cable boards are required, one
each in Jack locations J19 through J16 of rack
3A2. The four boards are completely interchangeable
among Jack locations J19 through J16 of rack 3A2,
NOTE
Jack locations J22 on carxd racks 3Al‘
and 3A2 are not available for future
expansion. The associated space within

each rack is requirdd to accomodate the

ERXXIERK oscillator
package mounted on the XX functional

board in Jack location J23.



SECTION IT
FUNCTIONAL DESCRIPTION
2-1 INTRODUCTION
The Auxiliary Memory Transfer Unit (AMTQ? is controlled by
amct

the Auxiliary Memory Control Processorkwhich in turn is
(Sec Ficsut 2"1_),

supervised by routines stored in Central Memoryﬁ\ The AMCP

issues I/0 commands to the AMTU which interpets these commands
de;eggﬁ?g,ﬁ%ggﬁﬁex'&qutb/ané”d&reé%%pn

to select a dev1ce and a Central Memory address between which

transfers are to take placeXX¥¥Xand to determine transfer 1ength

and direction. Within this section the interface between the

AMCP and the AMTU will be discussed on a functional basis and

then the interface between the AMTU and Cenﬁra& Memory (Fast

Membry and Core Memory) will be discussed.

2-2 DISCUSSIONAL TECHNIQUE

When appropriate this handbook will cover functions according

to a real time sequence of events happening within the SYstem.

As each‘logic implementing device is introduced in the discussion

€or the first time,ample reference into the logic documentation

will be made within the text. However when the device is referenced

again reference into the 1ogic'Will not always be provided. In

like manner when a function is introduced for the first time it

will be discussed in detail but if the function is'referenced XX

,later it will be in IXI¥X general terms only EEEEXAKXERHK or in

some cases the paragraph in which the function is discussed in

detail is referenced for the eonvenience of the reader.

7
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2-2 I/0 CONTROL (BASIC CONCEPT)

The following paragraphs discuss on a concept level the

majof actions taken between the AMCP and the AMTU; -actions
Whiqh can best be referréd to as I/0O Control.

2-2-1 ATTENTION Communication between the AMCP and the AMTU

is ‘initiated by the AMTU. When power is first applied to the
AMTU, it assumes a Reset condition which enables the generation
of an Attention éulse (ATTN) by Unit @ BX within each of the

four XX TSU's. The four ATTN lines are OR-gated and enter the

AMCP on a single line. The AMCP has an option , once communication

begins, to disable any one or all of the four ATTN pulses. The
ATTN pulse is generated repeatedly in synchronization'with its
rate of angular rotation. The pulse is actually a marker
referenced to a space of one record length, a record being the
space required to store 512 data words XAIX eg;p consisting of
24 data bits. After communication beginsithe/kx ATTN pulse
continues to be generated but not necessarily for every sector
‘ which will generate

and the unitén

*E of AMCP coﬁtrol.

B

~2-2 PRESELECTION STATUS MONITORING The AMCP responds to

the ATTN pulses by generating a command to one unit in one of

the four TSU's, which causes the commanded unit to report its

‘shgular position four times per sector and

in the case of a Disk , to report its present track position,

Y

a

: . 8

the ATTN within each TSU becomes a function



The unit is aleo requested to indicate wh%@er or not itRXX

is engaged or is about to engage in a transfer XBXAXXX from
Central Memory . In the initial stage of communication the response
will be negative. However, as communication proceeds the

AMCP X¥EXRX generates command instructions which will eventually
ATAARAEX bring a positive response.

2-2-3 OPERATIONAL INSTRUCTIONS The AMCP uses the preselection

status information to select a Device for ah operaﬁidnai instructidn :
by loading various Control Reéisters withing one of the four
TSU's of the AMTU. The operations .that can be performed by
the AMCP are discussed in the'following subparagraphs:

2-2-3-1 Position Only This XAXXNXXKEXA®N operation applies to

a Disk device only. The operation involves the mechanical
positioning of the read/write elements (heads) on the Risk. The
instruction is executed Within one sector of #ngular rotation by
the Disk, However, the actual mechanical positioning involves

on the order 9f So‘milliseconds for execution. A Bbsition

Oonly operaEion is indicated only after all X¥E®XR¥ space on

,all availabie surfaces for the operating tfack are exhauéted

Ed

or would be exhausted by a transfer under consideration.

2-2-3-2 Read Data And Class Code This operation applies to

both Drum and Disk. It is.used to transfer data from the

o : ,
Device to Central Memoryggy as indicated by the Read Data portion

of the operation. The Read Class Code portion of the instruction

indicgtes that the class code (an information field used by the

q



AMCP to classify the data field which it precedes) is to be

read and stored in a registerKEXXXIXXKEXX until the end of the

record at which time the AMCP may interrogate the register.

2-2-3-3 Write Rata And Class Code This operation applies to

both Drum and Disk Devices. It is used to XXX transfer data
from Central Memory to the Device, as indicated by the Write
Data portion of the operation. The Write Class Code portion
of the operation, indicates that the class code which has been

= s\ 6s ?av(\ S« l,\\e o{?wf\\\m’\/
loaded into a register XﬁXXKhXKKKXXKﬁXXXKX by the AMCP\lS to

be XEB® shifted out of the register onto the Device surface

EXXKEBRRXRAKK preceding

into a space XEXXKH
within the record :
the spacejwhere the data is XX¥X to be written.

2-2-3-4 Compare Class Code And Write Data If Equal This operation

applies to Disk Devices only. The Compare Class Code portion

of the operation that the Class XX Code which was
loaded into a register AWXEXX by the AMCP, as part of the
‘operation, is to be compared with a Class Code written into the
space pre¢eding the data field space within the record to bevﬁx
written. When the comparison is equal the Write Data portion

of the operation causes data to be transferred from HXEEREXAIX

Central Memory to the selected Disk Device.

i72-2-3-5 Write Headers This operation applies to the Disk

fﬁévice only. The Write Header operation causes a header field

to be written in to a space on the surface of a Disk , just
D
preceding the Class field and Data field of a record. The

3} a



content of the header field is the complete Disk Address
of the record in which the header is located.

2-2-3-6 Operational Instruction Modifiers The basic-operatiens--

just described can be modified by additional instructions
from the AMCP as described in the following subparagraphs:

(a) Drum or Disk Policy This modifying instruction

T———~*applies to both Drums and Disks. Drum Policy indicates

XRAEXEHEXENE that‘the AMCP is using the angular position report
obtained from preselection moﬁitoring, to generate®’X a

a starting address, which begins with the record space,
ﬂxxghxxxmxxxxpxxxxxﬁaxxxxxﬁ which should pass under the heads

of the selected Device immediately after the operational
instructions from the AMCP are received by the AMTU.

A Disk Policy signifies that the starting address is not
necessarilyfthe XX¥X¥ sector arriving under the selected
heads after the AMIU receives the operé£ional instructions
from the AMCP, Disk Policy must always be specifed on a
Position Only operation, since Drum Policy imposes conditions

-

that can not be met by the execution of a Drum Policy operation.

(b) Continue This operationdl modifier applies to both
Y,__*n Disks and Drums. Continue is generated by the AMCP XX when

a transfer will extend beyond word 512 of a record. XK=

e

v Continue XWEXXWFEAWK BEEXHEABNKX advances the Central Memory

Address and the Device Address sequentially into the next

x&ﬁ§g§xxxxxx record of the transfer and resets a record length

11



B

counter to a full record count of 512.

(c) Disable Check Code Cvcle This operatiohal modifier

applies to the Disk only. Disable Check Code Cycle

is used to alter slightly the wayXX in which a longitudinal
parity check of data is performed. This modifier is
generated by the AMCP following the QEESRéﬁipn of a
longitudinal parity error which is judged to be caused

by a defective read/write'element (head) . R Disable

Check Code Cycle helps to identify which of ﬁﬁe six

heads within the selected band is defective.

{2



2-3 I/O CONTROL (IMPLEMENTATION)
Communication between the AMCP and the AMTU takes place over
a 24-bit input bussand a 24-bit output buss. The information

on the two busses is controlled and interpreted by means of

the following Control Lines from the AMCP.

ACTC Kctivate Command (Select AMTU register)
(Load AMTU
WTPC . Write Parallel Command XIWHERXKX register)
RDPC Read Parallel Command (Sample output buss
, . £from AMTU)
PDS Parallel Data Strobe (Strobe data on either
buss )

The AMTU acknowledges the recéipt of signals on any of the
first three above Contrcl lines with an ACK signal XEXHXEREEXX
retprned over a separate €ontrol line to the AMCP. The EMX®XX
AMTU also communicates with the AMCP by means of the attention
(ATTN) signal. This signal is generated by one unit in each of
the four TSU's. The ATTN signal is referenced to a specific
time within a record and is used by the AMCP g; determine when
to send operational instructions to the AMTU.

;—3-1 ATTENTION When power is first applied to thﬁiMTU;tﬁKX

a reset puise is generated. Thevreset pulse is generated through
the circuit on BXKEEXX the Priofity Logic board at Jack location
3A1 J19 (Sheet 19 Dwg 700903). With power on the TURESET signal
EEEAX exiting the board through pin 6 stays at ground level until

‘the capacitors charge to a five-volt level causing the TURESET

signal to go high.

3



NOTE
Signals within the AMTU which are common
JVcn\
to all four TSU's are’ gibyn mnemonics
prefixed with TU.

2-3-1-1 Enable Atteantion TURESET is used to reset the AMTU logic

and to enable the ATTN signal. The latter function is accomplished
by‘routing TURESET into the Control logic boards for each TSU.

The following discussion is referenced to TSUZ. However,
implementation is the spme for all TSU's. TURESET enters the
Control Logic board at location 3A1 J28 (Sheet 28 Dwg 700903)
through pin 92. After inversion the continuity of our concern

is to logic continuity symbol Al6. Following this continuity

path it is seen that the RESET* pulse is used to XEXA set a
latching flip flop producing the enable Attention level (ENATTN).
Using the continuity symbol Cl5 as an aid, ENNATTN can be found
gated with three other signals to produce a sgt pulse for a
latching ¥lip flop. The signal identified by continuity symbol

99 signifies the conditions when the ATTN pulse may be generated,
beginning.with initiation. The actual signals producing the
condition§ are first, BSY¥*, indicating the TSU is not engaged in an
operation (This is the condition operating when power is first
applied to the AMTU), and secondly, EOSWP, wh1ch11nd1cates that <; 2%
an operation has just been completed. EOSWP which literally means
End—Of—SwaP, is a function to be discussed in detail in later

paragraphs.

JH



The signal‘at the gate being discussed, identified by continuity
symbol A9, represents , inconjunction with the signal identified
by continuity symboleX A21, a specific time just following
EOSWP, a time well in advance of the actual time the ATTN signal
will beXXX produced. The output of the gate latches a flip
flop wﬁich enables a J-K flip flop. The clock input to the J-K
flip flop is generated as a function of angular rotation of the
brum selected within TSU@. When power is first applied to the
AMTU, Drum Unit @ is automatically selected since the Unit Register@
controlling Drum selection is automatically reset. This clock
pulSe:énféring the Control ngic board through pin 13 is given
mnémoﬁiC'TﬁSSTRQ or Strobe-Start-Request.

» o a NOTE

Signals pertaining to TSUZ only, are

given mnemonics prefixed with Td.

2-3-1-2 Generate Strobe Start Request The continuing discussion

¢is referenced to the logic on Format Generator board No. 1, at
location 3Al‘&21 (Sheet 22 Dwg 700903). A prerecorded clock
track on Drum @, identified by mnemonic BCZ and operating at a
frequencg equal to one-~fourth the data-bit frequency, drives an
eight-stage counter. The counter is initially reset by an index
?pulse genérated from another prerecorded clock track on Drum 4.
Yy

This pulse occurs once pﬁfS:iZi}ution and is identified as TACH{Z.

%5



used to reset the eight-stage counter. The counter is also reset
at the end of each record as determined by a decode of the

output of the counter. The mnemonic for this reset is End—
Of-Record-Pulse £§§£;7. A count decode from this counter marking
the end of a gap following each record is used to produce the
SSTRQ pulse. 1In the Disk TSU the pulse is given mnemonic GATTN.
In the Disk TSU the Format Generator board called Format Control
operates slightly different but a discussion of these differences
will be deferred until a later paragraph dedicated to Angular

Position Monitoring.

2-3-1-3 Synchronization Of ATTN With The Svstem Clock The continuing

discussion refers back to the Control Logic board at location

3A1 J28 (Sheet 28 Dwg 700903). The J-K flip flop operated by the
TPSSTRQ pulse enables another J-K flip flop operated by the down-
edge of the System Clock identified by the cgntinuity symbol

A32. The System Clock enters the AMTU throug£ the Coax Connector
(at location 3A3 J38l , and is routed to the Clock board at
location 3A1 J17 (Sheet 18 Dwg 700903). The System Clock enters
the Contrél Logic board of TSUQ through pin 134 under mnemonic
(T¥MC*-5) The Attention signal leaves the Control Logic board
under mnemonic TPATTN* and enters thel%emoryglnterface N

board of the Transfer Unit Interface Multiplexor (TUIM) at

-

‘#¥% location 3Al J14 (Sheet 15 Dwg 700903) through pin 123
where it is OR-gated with Attention signals coming from the

othg; three TSU Control Logic boards. The output of the OR-ﬁa e

179



is gated with the System Clock (MC) to release the RXXXX TUATTNN
pulse in synchronization with the 25—@%%@—sécond MC pulse.
TUATTN* is routed through the cable board at JF¥EKXlocation

FXX 3A2 J15 (Sheet 48 Dwg 700903) and KA®X through connector

3A3 J380, to the AMCP. -

2-3-2 PRESELECTION STATUS MONITORING This function is implemented

by loading certain status information regarding a Device

selected by the AMCP onto the EXXX input bﬁss to the'AMCP.

The function consists of two steps. First an activate step is
generated by the AMCP or

in which the registe?f,éounteré-aﬁg indicator{ to be monitored
¥¥BX within the AMCP €¥% selected for monitoring. The activate
step actually gates the outputs of the registeri,couﬁnterﬁ—am%; s
indicatof{ onto the buss. The second step AEX generated by

the AMCP is implemented for the most part within the AMCP- and
consists of strobing the buss lines into the "MCP for sampling.
This step is referged to as RDPC.BX The AMCP begins by raising
SXEARKEEEEXBBHEEBIOEARRAIKAKX the ACTC signal. This signal- enters
the AMTU ;hrough the cable board at location 3A2 J15 (Sheet 48"
Dwg 700903). The signal is distributed to all four Control Logic
boards under mnemonic TUACTC.LEPe continuing discussion will be

which

referenced to TSUJZ,®Ki¥K comprises the logic in board locations
;QAl J20 through EX 3Al J33 as documented in Sheets 21 through

33 of Dwg 700903. Coincident with the raising of TUACTC the

AMCP piaces data on its 24-bit output buss. The output buss
ente®s the AMTU through the cable board at location 3A2 J15

/7



(Sheet 48 kX“Dwg 700903). From the cable board the buss lines

are routed to the Priority Logic X¥8&X No. 1 board of the TUIM

in location 3A1 J19 (Sheet 20 Dwg 700903). The first two bits

of théiguss are ignored during the ACTC step. Bits three and
four are used to decode one of thé‘EX four TSU's. This decode
takes place on the Priority Logic No. 1 board. The remaining

19 bits of the output buss are distributed to the Control Logic
boards of the AMTU, XX The distribution path is through the Control
‘Register boards of each TSU. When TSUZ is decoded as the selected
TSURXX the T@TSUZ line is raised on the Control Logic board

of Tsﬁﬂ.

2-3-2-1 Activate Control Logic TUACTC enters the Control Logic

board of TSUg at location 3Al J28 (Sheet 28 Dwg 700903) through
pin 40. T@TSUYS enters the same board through pin 19. Bits 5
through 23 of the output buss enter the same board through pins
ébagggéﬁgh 38. TUACTC and TPTSUZ control a latching circuit
yhich is one stage inEX a latching Register-Select Register.

The output of this latching circuit is used to enable the output
of the Register. The input to the XXXEXX nineteen other stages
of the-Register is produced by the gating of the nineteen least
siQKiiiganﬁ»bits of the output buss with a pulse generated by
_gating TUACTC with the Parallel-Data-Strobe-pulse (PDS). XX The

h%y

TUPDS pulse enters the AMIU through the cable board at location

3A2 J15 ié_dist@ibuteé&b;JjMLizm;;Eositieaerﬂ%e&n%e&%@%mﬁ%}»
(A \’_“w\eg

andﬂ&o the Priority Logic No. 2 board at locationWSAlfdlS.ofmtheXXKXXX~
. 3



_TUIM. The TUPDS pulse is inverted X&XK to TUPDS*on the

Priority Logic No. 2 board.X¥{ TUPDS* enters the four Control
~Logic boards through pin 39 (See Sheet 28 Dwg 700903 for the

Control Logic board at location 3Al J28 serving TSUﬁ);

The nineteen léast significant bits of the AMCP output buss

operate in TSUZ under mnemonics T@CI15 thoough T@YCI23). Any

one or more of these nineteen bits being set causes an associateé
latching circuit of the Register to latch set causing its associated

output gate to produce a ground level.

2-3-2-2 Angular Position Monitoring

Refer to Sheet 80 of Specification A3£é33 for the format of the
output buss from the AMTU to the AMCP during this function¥X and
the other functions aséociated with Preselection Monitoring. When
the AMCP desires to monitor the angular position of Unit @ within
TSUZ, output buss bit from the AMCP designated (T@CIll will be
set during ACTC, causing a ground level to appear on the Select-
Position-Counter-g (SP@) line. Th%gasignal exits pin 56 of

¢

3A1 J28 and enters Position Counter Board at location 3Al1 J27

through piﬁ 84 (Sheet 27 Dwg 700903). With SPJ operating the

&DXEBXXXXX of the Position®XX®X Counter

for TSUZ is placed on the output buss to the AMCP (OBl5 through 0B23).
Once selected the output of this counter remains on the buss

%6 be sampled by the AMCP whenever it chooses to do so. The

pCTC

counter is deselected by the AMCP issuing anotherAcommand in which

the TYCI11 bit is reset



e
l;fJZ *ECEF

(a) Drum The following subparagraphs are concerned with
detailed aspects of the implementation of the Angular
Position Monitoring function for the Drum Devices.

1. Position Counter Incrementation-The -following

_— discussion is referenced to TSUZ. The Position

Counter in TSUZ (Sheet 27 Dwg 700903) is incremented
by pulses operating under mnemonic PCLK@. The
PCLK@ pulse occurs with each end of record pulse
andeith each of three pulses representang a point
in time within the record, as descriled on Sheet
54 of Sﬁecification A3ES33.XX The clock pulse which
indicates the end of the gap and the beginning of
the first third of a record is synchronous with
the SSTRQ pulse generating ATTN as discussed in
paragraph 2-3-1-2. The PCLK@Z is decoded from the
<§}stage counter on the Format Generator No. 1 board
at location 3A1 J21 (Sheet 22 Dw§‘700903). XKE This

introduced
is the counter previously HAXKXXXER in the discussion
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2. Clock Specificatipns For detailed information

regarding the prerecorded clock tracks for the
two types of Drums used in the System, refer to

the following listed Drawings:

DRUM TYPE DRAWING NO.
BXREY XXX

201920 B700898
1851024 B700852

3. Clsok Routing The bit clocks (BC@ through BC3)

knd index clocks (TACHﬁ through TACH3) enter the

AMTU through the cable board at location 3A2 J19
(Sheet 52 Dwg 700903) for TSUZ and identical bit
clocks and index clocks from the Units of TSUl

enter the AMTU through the cable board at location

3A2 J18 (Sheet 51 Dwg 700903). From the cable boards
the clocks are routed directly to the Format Generator

No. 1 boards.

(b) Disk The following subparagraphs are concerned with

] detailed aspects of the implementation of the Angular

Position Monitoring functlon for the XX Disk Devices.

-

1. Position Counter Incrementation The following

discussion is referenced to Disk Type TSU (TSU2).
In a Disk type TSU, Angular Position Monitoring is

essentially the same. However, since the rotational

2\



""““' the orientation of theée pulses in regard to the

‘Disk record format,refer to Sheet 56 BB of Specification
A3ES33. The XAXEX PCLKJ occurringKX between the -
gap and the first third of the record is synchronous
with the Génerate Attention XBRIXYXPRIXEEXHWHAKK (GATTN)
pulse,referred to in paragraph 2-3-I-2. The same

‘ : - is used
counter decode on the Format Control boardﬁfor both

)~ the GATTN pulse and the PCLK occurrlng at the end of gap.

2. Clock XX Specifications For detalled informatdaon

regarding the prerecorded clock tracks for the Disk,
refer to X8 Drawing No. B700769.

3. Clock Routing The bit clocks (T2Bﬂ through T2B3)

'and 1ndex clocks (T2Td through T2T3) enter the AMTU

‘through the cable board at location 3a2 J17 (Sheet

SO Dwg-700903) for TSU2 and identical bit clocks and

index tlocks from the Units of T.U3 enter the AMTU

through XX the cable board at location 3A2 J16

(Sheet 49 Dwg 700903). From the cable boards, the
- clocks are routed directly to the Format Control

Al

boards.

2-3-2-3 Track Position Reporting This function applies to Disk

type TSU's only. When the PositionEX & ounter for a Unit w1th§ 3
6

5\&‘\?0\.* o{ oA os‘\lov\ \Qfsh\"‘ é g\(‘a e
a Disk TSU is selected thepeuzxant Track ﬁddffﬁﬁing that unit is also

loaded ont the output buss to the AMCP. Refer to Sheet 80 of

Specifiéation A3ES33 for the format of the output buss from the
This

AMTU " to the AMCP during this function. fbﬁ;&rack Ao S AT
L . 5z



Position Register is a latching registef, loaded from the output
of the Track Address portion of the Disk Address Control Register.
In the performance of an operational command{ﬁot to be confused
with Preselection Selection Status Monitoring) the Control Register
.output is compared with the Track Address already contained in
the Position Register. If the two Track Addressés are different,
the command Track Address is loaded into a Track Control Register
within the I%X] R/W/S of the Disk File.

e’ﬁgigfj:4!5The discussion which follows concerns itself with the
initial application of power to the AMTU and Disk File. When
power is first applied, the Disk File may be at a different position
than is XAB®X indicated by the Position Register in the AMTU. Therefore
if the output of the Position Register were sent to the AMCP
immediately after power was applied, as part of the Preselection
Status Monitoring function, the Track Position reported would not
reflect the true position of the Disk File}iTo elimintate the
Possibility of this erroneous report, the AMCP must generate
a Track Position command, which causes the Disk File to assume

" latched

a position which will also be IEKX¥HER into the Position Register,

and X¥EX this command must precede Preselection Status Monitoring

for any and all Disk Units.

reemphasized that the command Track Address from the AMCP is not

ad

o
loaded into the Disk File if it is the same Track Address already
latched

ESNEAN®¥A in the Position Register. This qualification prevents

the finnecessary strobing of the Track Control Register in the

R/W/S when the Disk File is already at the commanded track.



’ speed of a Disk is slower than that of a Drum and
since a record on a Disk in six-bit parallel format

as opposed to 24-bit parallel XX format on the Drum

a different method of producing an incrementation

pulse is used in the Disk TSU than that discussed
for the Drum TSU. In the Disk prerecorded clock
track pulses are also used to produce a pulse train.
These pulses are given mnemonic B@ through B3 to
identify Units g through 3“withinﬁ a TSU. The TSU
R KX R X R B KK S KOS R KKK controlling a Disk
-is -identified by adding the prefix X¥EK T2 for TSU2
or T3 for TSU3. The Tibﬁwéibck'pulseé'enter the Disk
AEXHHEEKEERELSE Format Control board IX at location 3AL JZ1l to be
%afed with the Unit 2 Ready siénal (T2RDY@Z) entering
the board through pin 132. The T2B@ clock operates

a four-stage counter. A decode of decimal 15 from

Fﬁ(
the output of this ¥¥¥¥ counter XX signifies the éf

»

" word for Unit JZWF\WDIJ) . A format

énd of a format &
word is defined aé two 50-bit data words. Since the
number of 50-bit data words in a record is 286,

there are 143 format words in a record. Format

words are counted in an eight-stage counter on the

Format Control board. A tap from the 8-stage counter

J © signifying 32 format words, produces a PCLKZ pulse

four times for each record. For information concerning
29



However, when Power is first applied td the System, the Position
Register does not reflect the Disk XX File's actual Track position,
and if a command Track Address from the AMCP contained in the
output of the Track Address portion of the Disk Address Control
Begister happens to agree with the Track Addresslatched in the
Position Register, the command Track Address is not strobed into

the Track Bontrol Register in the R/W/S of the Disk File. To

prevent this sitmmtion—from occureing the AMCP musf generate
each Fo a B8N T AMdiess

at least two Positioning commands\for each Disk Unit to assure

that the Disk File is brought into the command_loqg with the

AP, DNOTSIGSNNGHTPOEKMNN Once sstablished, this

3}Q6P can only be BX®XER broken by removing power from the Disk

‘File or the AMTU or both.

-2-3-2-5 The Track Address portion of the Disk Address Control

"Register is located at 3A1l 32 through J4 (Shcets 3,4,and5 of

Dwg 700903 for TSU2 and at 3A2 J2 through J4 (Sheets 35,36,

The Trﬂ(‘.( ?cc\ 1t pfﬁ"‘(\"; are \oca\eé a* 3A1 8—\\
‘and 37 Dwg ,700903) for TSU3. iscussien—of—the

Sor T892 ol 342 30 g0 T3, A Selald siscucsin o€ dhe
-logic implementing the concepts described EXX in thisXpXX
paragraph, is‘contained in paragraph 2-4-1, which is dedicated
to the Position Only operation. It shall suffice to séy here,
that the output of one of the Position Registers is gated onto
gghe output buss to the AMCP with the Select Position Counter
‘bit (T2SPg through T2SP3 for XEBKRX TSUZ)(Sheet 12 Dwg 700903)
or (?3éPﬂ through T3SP3 for TSU3) (Sheet 44 Dwg 700903) which

%S
was selected by the AMCP as described in paragraphs 2-3-2-1

-~ m m - ™ &



2-3-2-6 Position Not Valid This function applies to both

Disks and Drums. Each time the PCIK operates to increment
the‘position counter dedicated to the unit selected for
Preselection Monitoring , the AMCP is informed by the
setting of a dedicated bit on the output buss. This bit
is referred to as Position-Not- //Valid (PNV) and goes onto
the output buss in bit position OB12. The logic involved is
illustrated for TSU@ on Sheet 27 Dwg 700903. The Position-
Not-vValid-Clock (PNVCLK) used in the logic is generated
cew*'n\. \ock(cc

by halving Xk® through a flip flop XKEXKRAWK a ‘high frequency%sX §
stesk (3.4MHZ for the 1851024 XX Drum and 4.4 MHZ for the
501920 Drum )] produced by an oscillator on the Format Generator
Board at ‘Jack location 3Al1 J23 (Sheet 23 Dwg 700903). In the
Disk TSU the PNVCLK is generated by an 0301llator on the

(Shers 2 mf.\, 34 Dw5 700%ﬁ
Format Control board at location 3Al Jg1 or 3A2 gﬂl% The
osciéllator on the Format Control board is slaved to XK&X a
prerecorded clock track and produces an output sixteen times
€. - . . ﬁ‘
the frequencyg of the prerecorded clock input. The output of +h e
= S o g‘ﬁil\'@ﬂu '“\ i -
ﬁke oscillator is Y .2#& on the Format Control board to produce «

, <b£3wﬁk approximately . its associated
uk*w\c)mkA a frequency ofA8.2MHZ before being routed thEE§ Position

Counter board.BOREXRAXXD wﬁ«&gjmfx:'g The setting of the

PNV bit signifies that the actual ¥EXAXARIXKBEXEREXWKXXX angular
Position of the Device being monitored is‘XK IREARNKRR ambiguous
until the bit is reset, since the Position Counter}§4%¥, is in

the process of changing state in one or more of its stages.

2¢



2-3-2-7 Busy/Write This function applies to both Disks and Drums.
Sdatus
If the unit selected for preselectionﬁgonitoring has already

=

been selected for a functional operation by a process to be
discussed in detail in later paragraphs, then, two other bits

of information are returned to the AMCP over the EYEXENEEXX

oﬁtput buss . EBXEREXKMRRXX These bits of information are Busy,
:i?%lating‘that the unit beiﬁg monitored has acceph&an operational
instruction, and Write, indicating that the XXX the operation
XKXﬁXXXEXKXX is to perform a transfer from Central Memory to

XX a Device. The generation of an operational instruction and
;éécifically for this discussion , the generation of a write

instruction, will be discussed in later paragraphs. However for

now; it should be noted that the inversion of %:ﬁ instructional
decod;?z?gnifying a read IKFELRXEEX instruction is actually used
in éhe logic (Sheet 27 Dwg 700903 for TSUZ). It should also

be noted that READ is produced from a decode of two bits from
¢he output of XX an Instruction Register. The two stages of

?he Instru;tion Register and the decode of READ are found on the
Control Register board at location 3Al J30 (Sheet 30 Dwg 700903)
for TSUﬁ. The signal BSY, it shall suffice to say here, is
produced when the last register XBXXEXXESHER inua register

p

ﬁi?ading sequence associated with any operational instruction

is loaded. This Register is always what is referred to as the

;Heldiné Unit Register. When it is loaded from the AMCP its outpht

XX identifies the Unit which has been selected for the

27



commanded operation. The logic for producing BSY is on the
Logic Control board location 3A1 J28 (Sheet 28 XX Dwg 700903)
for TSUZ. BSY and write (WR) go ontg/éﬁe output buss in bit
positions OB13 and OBl4, respectively (Sheet 27 Dwg 700903).

RR 2-3-2-8 RDPC Control Logic GRXKXKI

¥RXXKX The data associated with the XgX preselecéion status of
the unit being monitored remains on the output buss to the AMCP
until the AMCP deselects the unit being moﬁitored by resetting
bit 11 on the output buss from the AMCP while raisin§ the ACTC
signal. The data is I¥BXER sampled by the AMCP when the RDPC
signa; is raised by the AMCP. The strobing of data takes place
in the AMCP. However the RDPC does enter the AMTU through the
cable board at location 3A2 J15 (Sheet 48 Dwg 700903). From
tﬁe cable board the RDPC signal enters the Priority Logic board
at location 3Al1l J19 where the signal is OR-gated with the ACTC
and WI'PC signal. When any of these three siégals are generated
by the AMCP the logic on the Priority Logic board returns an
;cknowledge signal (TUACK) to the AMCP. Other than the X®X
generatioﬁiﬁﬁx of the RRRIXEANHRAXXKE TUACK signal the RDPC

signal has no significance to the AMTU during the Preselection

Status Monitoring function.

2%



2-3-3 OPERATIONAL COMMAND LOGIC The discussion which follows

is concerned with the generation of operational commands by

the AMCP and the logic required within the AMTU which translates
the commands into the detailed functions required for their
execution.

2-3-3-1 XEKXRIKXREEARIERZX Control Registers Each operation to

be performed by the AMTU is initiated by the loading of at least
three and usually more Control RXX Registers within the AMTU. The
formats of these registers are shown on BKEK Sheet 79 of Specification
A3ES33. The Control Registers are physically located on the
five Control Register Boards KX comprising part of each TSU. Of
the thirteen registers shown on Sheet 79 of Specification A3ES33,
the following listed registers, only, are Control Registers:
CLASS g
CLASS 1
DEVICE ADDRESS
CENTRAL MEMORY ADDRESS
INSTRUCTION
MAP
UNIT NUMBER
WORD COUNT

NOTE
The remaining registersvand counters shown on
Sheet 79 of Specification A3ES33 are located on the
Position Counter board of each TSU, with the exception

of the Register Select latching register, which is

located on the Control Logic board of each TSU.

29



(a) Control Register Board Bit Assignment Each Control

Register board handles up to five bits of each Control

Register according to the following assignment:

BIT NUMBER CONTROL REGISTER BOARD
B

23-19 #1

18-14 #2

13-9 #3

8-4 | | #4

3-g #5

NOTE

- Control Register'Boards are physically identical.
The functional diﬁferences are implemented through
back plane output input wiring. When a Control
Register board does not require certain bits from
the AMCP output buss for a given Control Register,
the Control Register stages assigned to those bits
are simply non-functional.

(b) Control Register Load Sequence To perform an operation

with the AMTU, the Control Registers used must be loaded in a
specific sequence. Every operétion requires the generation

of an Instruction command and the Instruction Control Register
in which the command is stored must always be the first
iéontrol Register tc be loaded. The unit within the selected
TSU whiph is to perform the ope;ation is determined by a

unit selection command. The Unit XXXKEEX Number Control Register

in which this command is store must always be loaded last in the
-3¢



load sequence. The order in which the other Control Registers
are loaded is of no concern to the AMTU.

2-3-3-2 Activate (ACTC) Control Logic The AMCP selects one TSU

for the execution of.an operational command. It begins by
raising ACTC to select one of the four TSU's as described in
paragraph 2-3-2. The TUACTC signal combines with the signal
identifying the selected TSU to select one of the eight Control
Registers by setting one of the latching flip flops comprising
the Register-Select Register (Refer to paragraph 2-3-2-1). Since
an operational command depends on data from the AMCP, which will
be loaded into the selected register the register selected must
be clééred during the activate step, to prepare it for loading
with the data to follow on the subsequent load step KX (WTEC).
This is effected.from the AMCP by setting bit 7 on the output
buss from the AMCP, during the ACTC step. This bit being set
i;iifo latches a flip flop in the Register-Select latching register,
which stores it for additional gating during the WIPC step. Since
‘the Instruction Register must be EEIEKXEEXXAXEXXX loaded first,
bit 23 on the output buss from the AMCP must be set during the
first ACTC and as stated before bit 7 on the output buss must
also be set to generate a clear. Using the selection of TSUZ as
an example, refer to Sheet 28 Dwg 700903, XX®X for the continuing
giscussion. For ease in identifying the logic functions discussed,
ty
the mnemonics associated with the logic continuity E¥¥X symbols

ﬁormthe~gating involved is provided in the following list:

2 |



X10 TTSUZ (TSUZ Select Bit)
X11 TdcId7 (Enable Load Bit)

B4 SWP (Swap Signal --Reset in This Gating)
B3 EOSWP (End-0f-Swap --Reset in This Gating)
Cl7 PDS (Data Strobe Pulse)

X1 TUACTC (XX Activate Signal)
X9 XX T@CI23 ( Instruction Register Select Bit)

X12 ( Load Sequence Flip Flop Set)

™SX2 WTPC ( AMCP Load Signal)
(o]5) ( Enable Load Bit Latched in ¥& Register)
X14 SHUN ( Unit Holding Register Select Bit Latched

in Register Select Register)

. (a) Clear Instruction Register With the enable load bit

Yt e e e

and the Instruction Register select bit set and the activate
gTUAC?gﬁgiqqgl ra%sgdt the data strobe pulse generates a clear
pulseMfor,the”Instruction Registgr,‘(CLRI). Two other signals
involvéqv%n thg‘gep?raﬁ%on of&X _QLgéwésyshown in the logic
ga?ingfqanheetv28 Dwg 700903,”are Swap (SWP) and End-Of-Swap
(EOsWP) which signify sggcifiqﬂtimes’wit@iqéla functionXxX not
¥thd%§gus$§d.v'Th¢ signa}s_arewgated inhibitively here and prevent
the generation of CLRI when the Swap function is taking place or

EX_immediatelyrafter.

€227 (b) Set Load Sequence Flip Flop The same gating of signals
except for the Swap inhibiting signals
‘that produced CLR%\is used to set a flip flop which shall be

referred to as the load sequenée flip flop. The ERA¥XEAKREIRKX

HEEEXSEERX set output of this flip flop identified by the continuity
-symbol X12 becomes a reset enable for the loadusequence flip
aflop and also enables the generation of the other seven Control
Register clear pulses. Thekgeneration of the clear signal for

?iﬁY’other Control Register aléo depends on the gating of another

) ‘
ACTC® and PDS, represented by the signal identified by continuity
3



symhol c3 aud the enable load bit being set during ACTC time.
The activate signal would have to be one occurring subsequent
to the activate which set the load sequence flip flop, and of
///;course it would'have to occur prior to the reset of the load
';7/;eduence flip flop. The Control Register to be cleared would
be determined by the Register X®X Select bit set on the AMCP
output buss diring the activate step. |

2- 3 3 3 Load (WIPC) Control Logic The activate steplis followed

by a load step. The load signal from the AMCP (WI'PC) enters the
AMTU through the cable board at 1ocat10n 3A2 JlS (Sheet 48
Dwg 700903) XRX The s1gnal is dlstributed to all four Control

Loglc boards under mnemonlc TUWTPC. When the load 51gnal operates

R e -

the data strobe pulse (PDS) strobes the data on the AMCP output

- po,

buss into the Control Register cleared during the preceding
activate step. 1Its selection for loadingwis;remembered by X¥E a
latching flip flop in the Register-Select register. This register

_remembers the selectlon until the next activate EXERPXXRREEEXKKX
vsignal resets the selectlon bit of the just loaded register and
sets the selection bit of the register next to be loaded.

(a) Generate Load Pulse (POT) The Control Register load

pulse (POT) is produced by PDS strobing WIPC at a gate which also

aeontalns the TSU select blt XXﬁEEKKXKXX (TﬂTSUﬁ) for TSUd

2
(Sheet 28 Dwg 700903). Also at the gate are the load sequence
flip flop set output, and the output of the enable load latching

3
flip “flop of the Register Select register. The two inhibit signals
o v, - 33 . j’; e - -



~associated with the Swap function are also present at the gate.

(b) _Data Routing Fer—the-convenience—ef the-readerethe

The 24-bit output buss enters the AMTU through the cable board

a,»locationHBAZ J15 (Sheet 48 Dwg 700903). XK From the cable

W

<

board the buss lines are routed to the Priority Logic board of
the TUIM in location 3A1 J19 (Sheet 20 Dwg 700903),' From the
Priority X¥¥E Logic board the data lines are routed to the
Control Register boards according to the bit assignmnet XETALHER
specified in paragraph 2-3-3-1 (a). The data lines enter the
Control Register boards under mnemonic (TUCI@Z through TUCI23).

“(¢) Typical Control Register Clear Load Gating The continuing

discussion is based on the logic on Sheet 29 Dwg 700903 and
uses the Unit Control Register as an example. XXKXX The Unit
Register clear pulse from the Control Logic board (CLRI) enters

the Control Register board for the least EANKALAWKHEX significant

bits of the AMCP output buss, through pin 100 at location 3al J29.
€
The pulse operates on the Control Register board under mnemonic

T@CLRUN for TSUZ . This pulse resets the two-stage Unit Control

3

Register. This occurys during the activate step. When the WTPC

signal-is raised the POT ¥A¥X pulse operates. POT enters the

same board through pin 49 and is gated with the data at every

o~ . Jam-sé

Control Register f4i%e% control gate on the board. A third signal
XX operating is the signal representing register selection. This

signa% is the outputKXXX of XX a flip flop set in the latching

Register Select register on the Conhrol Logic board. WhenEDC{'%kQ
4



Unit Regisfer has been selected during the activate step the

TPSHUN sigﬁ;i is raiéed and the jam-set control gates to‘which
TPSHUN is presented are enabled and the POT pulse strobes data

into the register stages controlled by T@SHUN. In the case of

the Unit Register, XX the data biés involved are TUCI23 and

TUCI22 entering the Control Register board through pins llé

and 112, respectively. When a data bit is high, the Control Register
stage with which it ié associated, sets, and when a data bit is

low, the Control Register stage with which its is associated,
remains reset. The other Control Registers operate in an AREXXd
identical manner. The only things which differ are the clear pulse,
the register select bit, X#X and the assignment of data bits.

(d) Reset Load Seguence Flip Flop To reset the load

sequence flip flop , which was set with the Instruction RE®RX
Register selection, (Refer to paragraph 2-3-3-2(b) ) a Unit
Register selection must be made. The gating of WIPC with the
gnable load signal and the Unit Register Select (SHUN) signal
generates a K-enable for the load sequence flip flop (Sheet

28 Dwg 700903 ) for TSUZ. The down-edge of the PDS strobe pulse
occurring in the WIPC following the latching of these two signals
into the Register Select register, causes the load sequence flip

Wflop to set, signifying the completion of the load sequence.

(e) Set Busy and Registers Full Flip Flops ihe POT pulse

35



which strobes data into the Unit Register is gated with the Unit
Select bit stored in the Register Select Register (SHUN) to
produce a jam-set for a Registers Full (RFUL) flip flop and a
clock-set for a Rusy (BSY) flip flop. It is significant to note
that XB¥X both of these'flip flops are set at the end of the load
L.«—"""-"
sequence. The resetting of these flip flops is produced by the
Swap function, which is discussed in later paragraphs. The

logic for these flip flops which is identical for all four

shown for TSUZ on Sheet 28 Dwg 700903.

2(C
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2-4 IMPLEMENTATION OF OPERATIONAL COMMANDS
The discussiqn which follows is concerned with the implementation
of each of the possible operational instructions given by the
AMCP to the AMTU. Since the interface with the AMCP is of
prime concern for this part of the discussion, data flow
from Central Memory and data requests to Central Memory will
be covered é2;§§ﬁx its)most KEREXHEIX general aspects while
the detailed discussion will be dedicated to the cohtrol
am b e sz\ea\ \ uo\1§ ’

aspects of each operation which interface with the AMCPJ Beginning

with paragraph 2-5, the data request logic

is KB discussed in detail.

2-4-1 POSITION ONLY FUNCTION This function applies to Disks only.

The discussion which follows will concern itself with TSU2 only .
Implementation of Position Only for TSU3 is accomplished in

an identical manner. Refer to Sheet 80 of Specification A3ES33
for the instruction format. Bits 15 through 21 on the output buss
of the AMCP are used in generating any instruction. B Bit 21 is
set for a gosition Only function. The Drum Policy bit and the

Continue bit must be reset. Bit 17 an 18 have no significanee

during a Position Only functlon andithe control functions with
S
which they are identified will be inhibited by the Position Only

St

bit being set.

37



2-4-1-1 Position Only Load Sequence The Instruction Register is

loaded first as always with bit 21 being set and bits 16 and 20
being reset. The state of the data loaded into the other stages
of the Instruction Register is of no significance to the AMTU.

The logic for loading the Instrucfion Register for TSU2 is shown
on Sheets 7 and 6 of Dwg 700903. When the Instruétion Register
has been loaded the AMCP generates another ACTC signal during
which the Instruction Register Select bit in the létching Register

XKRAXKX

Select Register is reset and the Device Address

Select flip flop in the X&¥X¥X Register Select register is set.
This is bit Zlfon the AMCP output buss and produces the output
[
(sDA) out of the latching flip flop as it clears the Device
Address Register under mnemonic XRZX T2CLRDA (Sheets 6 and 7
Dwg 700903). The WIPC following ACTC loads the Device Address
Control Register with the data on the AMCP output buss. When a
Position Only command is operating, only the Track Address
PBEX portion of the Device Address is of KBEXKXEXX concern. The
Track Addrgss portion of the Device Address is ¥¥ shown on Sheets
3,4,and 5 ﬁwg 700903. The AMCP. follows with another ACTC signal
during which the Device Address Register KX Select bit is reset
and the Unit Register Select bit is set and a clear pulse is
‘generated for the Unit Register on the Control Register board at
i;cation 3A1 Jg6 (Sheet 6 Dwg 700903). The clear pulse enters

this board under mnemonic T2CLRHUN. When the AMCP follows the ACTC

with%fhe'WTPC, the data on the AMCP KX output buss.loads- the Unit
39



Register.¥] IEEXEA The Unit Select bit from the
Register Select register enters the Unit Register board at

Tocation 3A1 J@6 under mnemonic T2SHUN.

2-4-1-2 Swap Function (General) The Control Registersfare iTplemented

.in pairs. The Control Register ofﬂeachxxg pair, which is loaded
from the AMCP is referred to as the Holding Register. At the
end of the load sequence and BXXX at other times(to be discussed
as appropriate) the contents of the Holding Register is loaded
into the second Register of each pair referred to as the
Functional Register, and the contents of the Functional Register
is loaded into the Holding Register. This cross-loading between
Control Register pairs, is referred to as swapping. The great
advantage of a duplicate set of Registers for each function is
that the AMCP can load the Holding Registers required for an
operation anticipated, while the Functional RegisterskKXxXX hold
px the information required for the current operation. The
Functional Registers are also swapped back into the Holding

[ 4

Registers at the end of an operation. This enables the AMCP to
interrogate these registers by selecting them with an ACTC and

/<$§§£§X it enables the reading of the contents of the registers

by following with an RDPC.J Toed vne Fior

Ne
t (a) Generate Swap /ZAIn the Position Only xﬁk operation the

g%apping function begins at the end of the register loading

Fae)

sequence. The gating of the reset state of Busy (BSY*) and a
signal produced by the WIPC during which the Unit Holding Register

is loaded with the SHUN signal, produces a signal when BSY* goes

P )



low. This signal sets a flip flop which X¥¥&X shall be referred
to aé the Swap Required (SWPRQ) flip flop. For the logic just
discussed,refer to Sheet 8 Dwg 700903. The gate controlling
the flip flop is on the XAX left hand side of Sheet 8. The

BSY* signal is identified by the continuity symbol Al2 and

the load Unit Register WIPC is identified with the continuity
symbol Al3. The SWPRQ signal is gated with a pulse signifying
the end of a record on the Disk (EORP).

(b) Generate End Of Record Pulse For the following discussion

refer to the Format Control board at location® 3A1 J@1 (Sheet 2
Dwg 700903). The format word counter discussed in paragraph
2-3-2-2(b) 1l , generates a pulse which latches a fliﬁ flop to the
set state at the end ofll41 format words. This marks the end

of the space dedicated to the data field for each record. Six

EHE (accounted for

format word times later XXERXERE
by the two format words filling out the sector space to 143

W3t secNec Rovm X
format wordsaand the decode of four from the format word counter
in a new count cycle for a new sector format) the end of record
pulse (EORf) is generated (See figure 2i5 for the Format Control
Timing). ”

(c) Swap Counter The EOR signal enters the =Immat Control ho%f(

board through pin 87 (Sheet g Dwg XHAX 700903) and sets a flip

gglop.The output of this flip flop enables another flip flop

’ the :
which is set by g high freguency clock pulse (CC) which X@ctkEx

was discussed in paragraph 2-3-2-6. When the second flip flop
setsikhe*EORP signal is produced. EORP enables a XKxXX third flip

40
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flop , which sets on the following XX CC pulse. The output of
this third flip flop enables the CC pulses from the Format Control
board to operate the Swap Counter. This counter is a Johnston
counter which produces nine significant periods during a

complete cycle before resetting.

(d) Swap Flip Flop The SWPRQ and EORP signals are gated

to produce an enable for another flip flop, which shall be
referred to as the Swap Flip Flop. This flip flop sets with

the first CC pulse after the EORP signal. When set,this flip

flop EXXXERERHEXARKARXKXXAKBWEEXX generates the Swap (SWP) signal.

el

NOTE
The Swap counter operates at the end of each
record without regard to the B¥&X Swap (SWP)
signal. However most of the decodes of the
Johnston counter are gated with SWP to produce
the pulses associated with the Swap function.

(4

2-4-1-3 XX Swap Function During Position Only Operation The

continuiné discussion shall consider the nine decodes of the

a1

Swap Counter as far as they relate to the Position Only function.

(a) Swap Count 1 The decode of 1 out of the Swap Counter

is gated with SWP, the reset state of a Continue flip flop
ﬁ(éONF*) and the CC clockXXX to produce the Swap Device

Addresg(SWDA)pulse. The Continue flip flop was AX¥X inhibited

from setting by the Continue bit (bit 16 in the Instruction

Registe%)being reset,as required in a Position Only command).
al '



SWDA is a clock pulse which loads the Functional Device Address
Register with the contents of the Holding Device Address Register
and loads the Holding Device Address Register with the contents

of the Functional Device Address Register. Only the Track Address
portion of the Device Address Register is of concern during a

Position Only operation (Sheets 3,4, and 5 Dwg 700903).

(b) Swap Count 2 This decode of the Swap Counter is not
used in the Position Only operation.

(c¢) Swap Count 3 The decode of 3 out of the Swap Counter

is gated with SWP, CONF*, and CC to produce the Swap Unit Register
and Swép Instruction Register (SWUNI)pulse. The SWUNI pulse is
used to swap the contents of the Unit and Instruction Holding
Registers with the Unit and Instruction Functional Registers (Sheet
7 Dwg 700903). The output of the Functional Unit Register is used
to decode a Unit selection. The decode is located on the Control
Register board at location 3Al1l J6 (Sheet 7 Dwg 700903).

The decoded outputs (T2UZF-T2U3) are dedicated each to a separate
Disk File Qpit.

(d) Swap Count 4 This decode of the Swap Counter is not

used in the Position Only operation.

(e) Swap Count 5 This decode from the Swép Counter is

gated with the Registers Full (RFUL) flip flop set output,
o ,

signifying that the load sequence has ended but that the Swap
sequence is in progress. (The’ﬁfUﬂﬁflip flop is reset at the
quLLdéthe.Initial Instruction Swap Counter Cycle by the CC clock.).

A2



An additional signal gated is the new unit (T2NEWU) signal
produced by a comparison of the outputs of the Holding Unit
Register and the Functional Uhit Register. The logic for
the generation of T2NEWU is on the Control Register board at
location 3Al1 J@6 (Sheet 7 Dwg 700903). When a new unit has
been selected T2NEWU is raised, and this gate kroduces the
SETNUN* pulse. The SETNUN* pulse sets a latching flip flop
(NUN) causing its.reset.output to go low. The NUN* reset output
of this latching flip flop is presented to a gate controlled
by Swap Count 9. The function of NUN* at that gate will be
the
discussed in paragraph dedicated €&-Swap Count 9. 2.~ A4- -4

(f) Swap Count 6 This decode of the Swap Counter is not

used in the Position Only Operation.

(g) Swap Count 7 This decode from the Swap Counter is

gated with bit 20 from the Instruction Register, which is reset
on a Position Only operation. The bit 20 output operates under
Ehe mnemonic Drum—Poiicy-Not (DPOL*). The output of this gate

kepresenting count 7 during a Disk Policy Instruction, is gated
with the SﬁAP and RFUL signals. The RFUL signal indicates that
the Swap Cycle in effect resulted from a new instruction. The

output of this gate produces a Transfer-Track-Address (XTA)

pulse.

42



1 Track Address Latched This pulse loads the output

of the Track Address portion of the Device Address Functional
Control Register into one of four latching Track Position
Registers on the Track Position board at location 3A1l Jl1l1
(Sheet 12 Dwg 700903) for TSU2. The Position Register loaded
¥X is dependent upon the Unit selected. These four latching
Position Registers serve to hold the Track Address of each of
the four devices assigned to a given Disk TSU, allowing the

AMCP to monitor Track Address with angular position as part

44



of Preselection Status Moniteoring.

2 Track Address Compare A second function served

by the Position Registers is a comparison of present Track Address

with the Command Track Address to determine ¥X if a strobe

pulse must be generated to load the command Track Address in

the Device Address Coptrol Reglster into a Track Control Register
s e wat

in the R/W/S of tneADlsk Files ThlS compare function is implemented

by gating the Track Address (T2TAZ through T2TA7) with the Track

Address from the Position Register 5f the Unit:selected (Sheet

12 Dpwg 700903). The output of this gating is Address-Not-Equal

(T2ANE) . If the addresses are not equal, this signal is high.

Actuaily, the comparison is taking K¥X place constantly , but

the comparison is strobed by T2XTA of the selected Unit (signified

by the Cl continuity symbol in the logic. The strobe takes ¥THEXW

place while T2XTA is high and a Positioner-Strobe-Pulse (T2POSP)

is produced if the addresses are not equal. It should be noted

X¥¥X that the down-edge of T2XTA loads the command Track Address

Anto the Positibn Register dedicated to the selected Unit and

thereforeqthe comparison gate will produce an equal compare

indication until a different Track Address is loaded into the

Track Address portion of the Device Address Control Register.

3 Track Address Routing to R/W/S The Track Address

out of the Device Address Control Register (T2TAZ through T2TA7)

?L’

is routed through the Disk Cable card at location 3A2 J17 (Sheet

5 7Dwg 700903) out of the AMTU into the ?eazté§é3§ Control

Y
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SAeN o
Register in the R/W/S of th?APiSk Fileax The T2POSP pulse is

routed through the same cable board out of the AMTU into the
[N Q\t‘\' \) ﬁ.\k -
R/W/S of thehDisk Filepand loads the Track Address into*the-\\s

Track Control Register as it operates.

(h) Swap Count 8 This decode from the Swap Counter is

gated with SWP to generate the Reset-Swap (RSWP) signal. The
RSWP signal is used as a J-enable for an End-Of-Swap (EOSWP) flip
flop which sets on the next CC clock.uv\k a R- Q“’\\“\'L Lo *\‘e Sm(,

CSW N‘?» Q\\? Q\u\s wlas (ese\s on Ve V\Q’C‘\ cc Q\bt\(,
' (1) Swap Count 9 When the CC clock operates to produce

this decode the RFUL signal is still raised and the RSWP signal

is high from Swap Count 8. A gating of RFUL and RSWP produces

a J-enable for a flip flop which sets with the CC, producing

Swap Count 9. The output of this flip flop remembers the condition
wﬁere RFUL was raised, signifying a new instruction, and the

¥X¥ generation of RSWP, until the information is no longer required.
This flip flop shall be referred to in text as the Swap-Complete-
New-Instruction (RX SCNI) flip flop. The set output of the SCNI
}1ip flop is required for the generation of the Equal-Strobe-Pulse
(EQSTRB) to bevdiscussed. The RSWP signal is gated with the reset
state of a Continue Switch (COﬁ&SW*) signal which is always reset
except when operating the AMTU in a maintenance mode. This gating
produces a reset for the RFUL flip flop. It should be noted that
*the same clock which resets the RFUL flip flop also sets the SCNI
flip flop, This same CC clock sets the EOSWP glip flop enabled

by RSWP during ix?pcéou t 8, thereby producing the End-0f-¥WX Swap-
, w QT also .
Pulse XX (EOSWP) aw) Y«u«,\s ér\/(:a SWAT ‘S}\\Q Q\b?,
+



2-4-1-4 Generate Equal-Strobe (EQSTRB) Swap Count 9 is gated with

the set output of the Swap-Complete-New-Instruction(SCNI) flip
flop and the NUN¥* signal. If the Unit number in the Functional
Unit Register agrees with the Unit number in the Holding Unit
Regiéter, the EQSTRB puflse is generated at this time. If the
Unit-number loaded into the Holding Unit Register does not agree
with  -the Unit number in the Functional Register XEXEEHREAXARNKX
fhe NUN* signal will be lbw inhibiting the generatioh of EQSTRB. The
¢ontinuing discussion is based on the case where the Unit numbers
do not agreé. The significance of the Unit numbers not agreeing
isuin~£hat~the»EOR pulse-which initiated the. Swap Counter Cycle
uﬁééf'discussion is associated with the Unit number selected by
the Functional Unit Register prior to-Swap Count 3 and has no
reéerence to the End-0Of-Record time for the Unit selected by

the output of the Functional Unit Register after Swap Count 3.

Therefore the EOR of the new Unit selected by the Functional

Register is X¥ u tg eset the NUN latchlng egister an to \
Counter Cyde NoSWAP %}“ Be SWA g Ny Decizen, res; "‘“\“{‘\“}E \q s“”‘??‘“ﬁ A )
< LAY va
initiate amother Swgﬁ.Counter,cycle.h When‘Sﬁ%ELCount 9 is Gov KNS
N~ Sway ey cle,

reached again in thlsAcycle the EQSTRB pulse is produced since
the NUN* signal is high. If the EOR pulsé generated by the New
Unit EXEEEARREEX selected by the Functional Uni£‘Register ). 8.9.0.4
foccurs during the Swap Count Cycle which generated the Unit

Register Swap (Swap Count 3 of a new instruction from AMCP) it

Tgﬁignored The AMTU,then, has to wait for the next EOR of the

New Unlt to reset NUN and to produce the EQSTRB pulse. The logic
Vi,



for ignoring the New Unit EOR during a Swap Count cycle,

involves the setting of a flip flop with the EOR occurring

before the Swap Count Cycle and using the reset output of this

flip flop-teAinhibit the generation of EORP, which is required

‘ﬁo reset the Swap Counter and to enable its incrémentation by

the CC ciock; The Swap Coﬁnt decode of 9 is ﬁeed as a K-enable

for this same flip flop and the CC clock following Swap Count 9
resets tﬁe flip flop permitting the next EOR ( New.Uhit EOR

;f New Unitvhas been selected) to initiate anotheg/ﬁﬁﬁz Count Cycle.

- ~ RS\'\W"\
2 4 l 5 Generate End Of!Operation Swap Required When the EQSTRB

e e i s

pulse is generated, it strobes a gate at which the Position Only
(POSIT) eig;;iﬁiempresent, thereby producing a jam set for the
;er ieq;irea flip flop. This EOR generates EORP as previously
discusseé. E®X EORP is gated with SWPRQ to produce a K-enable
for the SCNI flip flop and the following CC ciock resets the

flip flop. The SWPRQ signal waits for the next EOR pulse which
%eheratee EORP and consequently another BWXX SWP signal.

2—4-1—6’Endwdkwééefation Swap Count Cycle The continuing discussion

is based on the assumption that no new instruction from the XXX

AMCP was received while the .Bx3f % 2 IREEARN RS operation
FL" ?os\“\\‘e‘-\ O \\,’ y

was being executed.

(a) Swap Count 1 The SWDA pulse is produced again causing

the Functional Device Address Control Register to swap its
contents with the Holding Device Address Control Register.

Sincé the output of the Holding Registers are gated onto the
AQ



~input buss tc the AMCP, the Device XXX Address of the just
completed operation is available to the AMCP, and can be monitored

-by-the generation of an ACTC selecting the Device Address

Register followed by a RDPC which permits sam ling the buss by 3
' Load -S4atus - Evvor ~ LK X

.+ the AMCP, Swop Cound A aler qribaces  Ahe )

A R F ) . : - " 2, 3 Y {“ p

D) pabee which w0 iy o TR S RAL R @)
(b) Swap Count 2 This decode is ot used inmthe—Position :
o -« ;.qu, "\‘\'\l £a = aNE ¥ ' ,' =% = _ . [~
r@ﬂ;ﬁ’—veﬁe? ration. C\ez¢ - Everns- vx\‘\.‘\ Cq\owv S WM CC LEKK) ?“\:i ;_‘_,\“e_{"\ ,’?A
\rfsc’\“i A\ sVNaluws 2vcor \V\.X\CKQ\O?'R, (s3adas s );.\scuv,;pl t ~
s vansagh 2 - . . ) . : .
<dadd (e “Swap Count 3 The SWUNI pulse is generated again - y;
. -0
causing a swap of the Unit ¥R Registers. The Unit operating >
) b

>
during the just completed operation thus becomes available to 2
‘ 5
the AMCP upon request. N
. |

(d) Swap Count 4 This decode of the Swap Counter is not

used in the Position ohly operation. N

N

(e) Swap Count 5 Since the Registers'Full (RFUL) flip

flop is reset the SETNUN* pulse is not producéd.'

{f) Swap Count 6 This decode is not used in the Position
Only operation.
€

"(g) Swap Count 7 Since the KXXX Registers Full (RFUL)

-

flié flop is reset, the Transfer Track Address (XTA) pulse is

"%

not produced.

-

(h) Swap Count 8 This decode from the X% Swap Counter is

-

gated Wiéh SWP again to’prodﬁce a J-enable for the EOSWP flip flop.
’?0‘“& Q\’:° gymew}xes '\r\\:, RBS“}»{" ?m‘g%'t, w\nic\-\ xes*t\f‘ %\/\b BQS\ILSS\{) Qﬂt'g\m“
" (i) Swap Count 9 The EOSWP flip flop sets with the CC

The

=57

clock producing Swap bount 9. ._EQSTRB pulse, however, is

£7



inhibited by the SCNI flip flop being reset. Therefore no
SWPRQ signal is produced until a new operational instruction
is. received from the AMCP.

W ROIE
2-4-2 pEpry DATA AND CLASS CODE This operation applies to both

Drums and Disks. The discussion which follows will reference
TSUZ for

the logic implementing +this operation as pertains to DrumsxXXX
and will reference TSU2 for the logic implementing this operation
as pertains to Disks.\[Refer to Sheet 80 of Specification A3ES33
for the instruction format. XX Bit 21 on the MX AMCP output buss

must be reset for both Drums and Disks since Position Only

is a completely independent operation as discussed in ﬁaragraph

2-4-1. Bit 20 on the output buss
AEER XA NS N X R KN XK KRB KB EXE R A I X WX R LRI XA BR X R HE AR KK

may be set to signify Drum Policy or resiF to signify Disk Policy.
Woul) be cese

Bit 19 should be reset. Bitg 17fand;18 should be g¥set to

\#Jr{\ft. b
produce the Zgmat instruction. Bits 15 and 16 should also be

reset.
(4

2-4-2-1 Write XX Data And Class Code Load Sequence For this

operation'the following Holding Control Registers are loaded:

INSTRUCTION

CciAss g

CLAss 1

DEVICE ADDRESS
CENTRAL MEMORY ADDRESS
MAP (OPTIONAL)

WORD COUNT

One Control Register is loaded ¥X from the AMCP output buss, with

each; pair of ACTC and WIPC commands as discussed in paragraphs

£0



2-3-3-2 and 2-3-3-3. The Instruction Register is loaded first
and the Unit Register last,as discussed in detail in paragraphs
2-3-3-2(b) and 2-3-3-3(d).

(a) Generate Swap Required And Start Swap Counter For

this operation a Swap Required (SWPRQ) signal is generated at

the end of the Register Loading Sequence, as discussed in paragraph
2-4-1-2(a) and the End-Of-Record pulse (EOR for Disk and ERPYZ

for Drum) entering pin 87 of the pertinent Control Logic board
(Disk or Drum, as the case may be) under mnemonic EOR, initiates

a Swap XX Counter Cycle, as discussed in paragraphs 2-4-1-2(b,c.and 4)

2-4-2-2 Swap Function RXXA{H¥X During WKXWXXX Write Data And Class

nine decodes of the Swap Counter as far as they relate to a

?bﬁAThe continuing discussion shall consider the

S

New Instructlon of Write Data and Claﬁs Code. Gv\'\'\\\ \“"5"““ ‘: j
w\é D ruwm o‘.'\& Prs®¥ TSUs b w l%e. Ovruma &=z V- \Oo(u'. 2y

\5\,‘ 1% V*) 74}0 263 % <o Wi relereuce e Wt colinatng diccuwestiy

(a) Swap Count 1 The decode of 1 from the Swap Counter

is gated with Swap (SWP) the reset state of the Continue flip
flop (CONF*) and CC to produce the Swap Device Address (SWDA)
;ulse. The Continue flip flop was inhibited XX from setting
by the Continue bit (bit 16 in the Instruction Register) being
XEXX reset. SWDA is a clock pﬁlse which loads the Functional
Device Address Register witﬁ the content of the Holding Device

Register loaded from the AMCP.

1 Drum Device Address Device Address for a Drum

consists of a Band Address and a Record Address.

u

Band Address The Drum Band Address is carried by bits

10 through 16 of the AMCP output buss,‘and is loaded into the
5/



Drum Band Address Register on Control Register boards No. 2
and No. 3 (Sheets 30 and 31 Dwg 700903). The output of the
Drum Functional Band Address Control Register (T@BAZ-T@BAG) is
routed through the cable card at I¥RE location 3A2 J19 (Sheet
52 Dwg 799?03) into the R/W/S of the selected Drum Unit. The
Band Address bits XX are used by the Drum R/W/S to select a
group of 24 parallel read/write elements (heads) for writing
on the Drum surface.

XE Record Address The Drum Record Address is carried by

bits 17 through 23 of the AMCP output buss, and is loaded into
the Record Address Register on Control Register boards No. 1
anq No. 2 (Sheets 29 and 30 Dwg 700903).
NOTE
The carry bit between stages 2 and 3 and
between stages 4 and 5 are brought out of
the Control Register board. Continuity to XX
the next stage is implemented by back plane
wiring when required. The BX¥XHX carry bit
is implemented this way to accomodate those
address register ;tages where a carry bit
is not desired; In the case at ¥X hand,a
breaK~isXXX required between the Record Address
stageé MSB of Record Address and the LSB of the
Band Address Register.®mHXHXXXKEX The brezak is
required since incrementation of XX Drum

Band Address is not a function of the MSB of
Dearn Qecov‘cl A recs £



The output of the Drum Record Address Functional Control
Register (TYRAZ-TPRA6) is routed to the Position Counters
board at location 3A1 J27 (Sheet 27 Dwg 700903) to be
compared with the Position Counter decode of the selected
Dxrum unit.v Since only outputs frgm stage 2 and above of
the position counter are looked at in the comparison, the
decode is equivalent to a sector count. When the Drum sector
count decoded from the Position Counter is equal tQ the Drum
Record Address from the Drum Record Address Functional Registef
(TPRAZ-TPRAG6) Record-Compare-Equal (RCE) is produced. It
is to be noted that the output to the comparator from the
Position Counter is gated by EXAXX a Unit selection bit (UNY)
in)this case, as decoded from the Functional Unit Control’
Register whereas the output to the AMCP from the Position
Counters is selected by a Register Select bit latched during
an ACTC when Preselection Status Monitoring is being performed .
The outﬁut signal being (SP@) in that case.
NOTE

On a Drum Policy Instruction the Record

Address in the Record Address Functional

Control Register must agree with the Position

Counter output of the selected Unit béfore

Swap Count 9 is ¥¥ reached in the Swap Count

Cycle generated by the EOR of the unit which

is selected at SWap Count 3 of the Instruction

Cycle. If the Unit selected is not a New Unit,
-2 ‘



(RCE) must be produced in the Instruction
Cycle. Since the EOR beginning the Instruction
Swap Cycle also increments the Position
Counter, there are eiqht CC clock periods
before Swap Count 9 is reachedyg cu\te\\ dhe sc\ec\tx
Ot v wet & New Ui | |

2 Disk Device Address The Device Address for

a Disk File consists of a Track, Band, and Record Address.

Track Address The Track Address is carred by bits

2 through 9 of the AMCP output buss, and is loaded into the
Track Address Register on Control Register boards No. 3,%& No. 4,
and No; 5(Sheets 3,4,and 5 Dwg 700903). The Track Address¥XXX
Funétional Register output is not looked at until Swap Count 7
l? of the Instruction Cycle.

Band Address The Disk File Band Address is EEEXBEREOOXX

carried by bits 10 through 16 of the AMCP output kuss,and is
loaded into the Disk File Band XERXMEXXX Address Register on
Eontrol Register boards No. 2 and No. 3 (Sheets 5 and 6 Dwg 700903).
The output’ of the Disk File Band Address Register (T2BAl-T2BA6)
is routed through the cable card at location 3A2 J17 (Sheet 50
Dwg 700903), into the R/W/S of the selected Disk File Unit.
$¥ps \pTE
One MSB stage on the Control Register board is

not required for Disk File Band Address.
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\S
Class @ Control Register. The Class g<2%§zg%ayﬁﬁa FAEXRER
carried by bits @ through 23 and is loaded into the Class &

Register located on Register boards No.l through No. 5. XKEXX

ﬁﬂg Class@(Drum) The output of the Drum Functional

Class @ Register is gated out with the Enable-Class-g (ENCL{Z)
;ignal produced on the Drum Format Generator board (Sheet 22
ﬁ%g 700903) . A discussion of the generatioﬁ?&&ENCLﬂ will be
.deferred to a later paragraph. The (T@CL@P through TﬂCL%3)
6ﬁtput from the Drum Functional Class Register is presented
tovgates on the Data BXH Biffer boards at locations 3A1 J24, J25,‘
ahd)J26 (Sheets 24,25, and 26 Dwg 700903). The Class bits

are gated with a level signifying the window or space allocated
to the ¥Ex writing of the Class @ word, just preceding the
data field of each record. This Class window is given XDUHRERA
mnemonic Class Time (CLTM). The CLTM signal is also produced
on the Format Generator board No. 1 (Sheet 22 Dwg 70095%).
;etailed discussion of the generation of CLTM will be deferred
to a 1ater:paragraph. The third and last signal gated with

the #f Class bits is the Write Enable signal (WEN) produced on
the Format Generator No. 1 board (Sheet 22 Dwg 700903). This
signal switches on the Write amplifiers of the selected address

*in the Drum Unit selected3ih and enables the Class @ word to be

written onto the Drum.

g4



Class @ Disk File The output of thg Disk File Functional
Class @ Register (Sheets 2 through 6 Dwg 700903) is gated onto
the C-Buss to be loaded into the C-Register on the Data Buffer
boards BX at locations 3A1 J9 and J10 (Sheets 10 and 11 Dwg
7QQ903). The mnemonic is (T2CBUS@@ -T2CBUS23). The signal
gating the Class g Functional Register output onto the C-Buss
is ¥X given mnemonic T2CLZBUS and is produced by logic on the
Disk Control A and Disk Control B boards at locatiéné 3A1. J12 and
3A1 J13 (Sheets 13 and 14 Dwg 700903). The generation of T2CL@BUS
will be discussed in detail in later paragraphs. The Class #
word iﬁ the C-Register is shifted into tyégiéét 25-bit positions

.,.\*‘nm Sdc\\n’u eb
(1nclu§1ng parity )’ @¥¢(th ‘D“ﬁﬂhiFt Registef¥, and from each
C\!u\:» '\,L U\“‘/‘é? V\S)u(\é\l&,
of the}gﬁ% ‘D”}ﬂﬁz@ﬁ eglsters Fo amdedicated read/write element
as \9*\«3*: K‘?a ?b‘\oi& ﬁ/ww V\‘\b
(head) to be ¥X¥X¥ written in KKXXKXXX;S;f;blt.gxxxX%fﬁx—paﬁaé&ei
f"’ PR 2 1Y

/fééﬁ7on ‘oh the Disk surface. The ’D’<ReglsteL§ are ai;;/

shown on Sheets 10 and 11 Dwg 700903. The timing XXEIBERXLREK

pulses required for this scheme is implemented on the Format
Control board at 3A1 JO01 (Sheet 2 Dwg 700903 and the Disk
Control XX A and Disk Control B boards at locations 3Al1 J12
and J13, respectively (Sheeﬁs 13 and 14 Dwg 700903). The

timing X¥X¥EHEX logic y%;22b¢ discussed in detail 1n4£§E€?’paragraphsﬁ
2 ~4~ <2 ~1i5
g (h) Swap Count 8 This decode of the Swap Counter is gated

oy

with CONF* to generate a Swap Class Register 1 XX (SWPCL1l) pulse.

. : )
This pulse swaps the Functional and HElding Class 1 Control

Y
Register. The Class 1 word is carried by bits @ through 23 =X

r&



on the AMCP output buss and is loaded into the Class 1 Register
located on Control Register boards No. 1 through No. 5. Swap
Count 8 also X¥ produces a Reset-Swap K-Enable signal (RSWP).

} Class 1 Drum The output of the Class 1 Functional

w—

Register is gated with ENCL1 produced on the Drum Format
Generator board XXKEEEXX (Sheet 22 Dwg 700903). This second
Class word is handled in an identical manner tgnglass ﬁ

word except it is processed immediately following Class g%EX in

time.

E:Class 1 Disk The output of the Disk File Functional

Class 1 Register is gated onto the C-Buss with the T2CL1BUS signal
shift~
and subsequently is  Joaded 1ntQ/xh§ f}xfﬂ 25 bit positions

g Yo uw 6 [\% J
(1nc1ud1ng the parity bit) of gmeE;n?Tdﬁég9ﬁtwReglsters From
A s¥ L‘Lwds c’xr ’UJ{ D *‘*?‘jw’ =y
e 8¢ Lﬁh@ n/ﬁ%ﬁ;g}&t@;SG the Class 1 word is shifted into a
dedicated read/write element (head) to be written gggggx&b&t
/p@ﬁ?%ie;;fagﬁiéﬁ oéithe Disk surface. Class @ and Class 1
Wwords form what is termed herein a Disk Word, which is 50

bits in léngth including the two parity bits.

XX (i) Swap Count 9 This counter decode operates as

described in paragraph 2-4-1-3 (i) .

2-4-2-3 Generate-Equal-Strobe (EQSTRB) The EQSTRB pulse is

{generated as discussed in paragraph 2-4-1-4.

2-4-2-4 EQUAL (Drum) In the Write Data and Class Code operation

on a Drum Unit, EQSTRB is gated with several signals which indicate,
3
when'they are in the correct state, that the Drum has reached
rC



the commana starting address loaded into the Device Address
Control Registers by the AMCP and swapped into the Fl¥nctional
Device Address Register with the CC clock during the Swap
Count 1 decode. The signals gated with EQSTRB (Sheet 28

Dwg 700903) are Ready for Unit Selected (RDY# through RDY3),
NO-Register-Loading-Vilolation (RLV*) (Continuity symbol AlS),
KX REEEX Nb—Position—Command (POSIT*), and Record-Compare-Equal

(RCE) (Refer to paragraph 2-4-2-2(a)l Record Address £or a

discussion of RCE). Failure to obtain EQ ¥®¥IX inhibits the
switching on of the Write @ﬁﬁ%ﬁ%@ amplifiery and inhibits
the oﬁeration of the Centrai-Memory—Request logic. Loss of
EQ after once obtaining it, does not switch off the ﬁé%ﬁﬁ@ﬁ
Write amplifier but does inhibit the Central-Memory Réqﬁest
logic and @zﬁb@% Wm hihe Al AL

record following the loss of EQ will be filled with logic zero

that portion of the

bits.

2-4-2-5 Equal (Disk File) 1In a Write Data and Class Code

operatioﬁ.pn a Disk File Unit, EQ is produced by a gating of
essentially the same signals as for a Drum Unit (Sheet 8 Dwg
700903) and two other signals dealing with the XX Track Positioning
portion of the Disk File Address, One of these signals T2ANE¥,
{ﬁyould be low indicating that the Track Address contained in

the output of the Track Address Functional Control Register is
equai to the Track Address coﬁééiﬁé& in the Unit Seledted

iatc%ing”Position“Register (Sheet 12 Dwg 700903). The other

c1rrmal T Maormml Tave £ amded e (MT7Y) Ml T v vt 1™ T A e o~ o o AT Lq



: Disk
by a time-out equivalent to six BX¥¥ revolutions from the

moment T2XTA was FXABHX produced by Swap-Count 7 in the

instruction Swap-Cycle (See Sheet 12 Dwg 700903 for implementation).

TV is normally generated by this time-out after a Position Only
command; A second means of achieving x&xgmx Track Verivication
(TV) is by counting 24 consecutlvelﬁé;a;}!flegagﬁfrom about

the time the read amplifier is switched on within the XX record
- following the End-Of-Record pulse produced by the Unit Selected
in the Write Data Class Code instruction. The logic
implementation for this means of achieving TV is also on
She§£'12 Dwg 700903. The header field and header count is
discussed in paragraph 2-4-2-13., It shall suffice for now to
sééte tﬁat the header-field precedes the data field of each
recoré:and its content is the address of the sector in which

eachkof the six selected Read/Write heads is located. The

fajilure to obtain EQ inhibits the

switching on of the Write amplifier and inhibits the operation
of the«ngéral-Memory—Request logic. Loss of EQ after once
obtaining it, does not switch off the Write XMFEAARK amplifier,

but does—inhibit the Central-Memory Request logic and that

portion of the record following the loss of EQ will be filled

‘withlogic zero bits.

L7A



NOTE
The continuing discussion, beginning with paragraph
2-4—2;6; wili‘concern itself first, exclusively
with the record format logic for a Drum XBXX TSU
and beginning with paragraph 2-4-2-11 the discussion
will dwell on the record format logic for a Disk
File TSU.

~ 2-4-2-6 Enable Drum Bit Counter The End-Of-Record (EORPZ-EORP3)

pulses produced by the four P-CLK decoders (Sheets 22 and 23

ch 700903) are gated with the selected Unit to produce a
Selected-End-Of-Record-Pulse (SERP). This pulse is trapped in

a flip flop (Sheet 21 Dwg 700903) to produce EOR in synchronization
with the CcntFol Qlcck (CC). EOR resets two flip flops,

whlch trap the SSTRQKX (P-CLK) pulse, and synchronize it'with

the XXE follow1ng CC clock. The outputs of these flip flops,
representing SSTRQ, synchronized with CC, enable a four-stage
counter to operate from the Drum-Bit-Clock (DBC). It should be

noted that _the DBC clock is in synchronlzatlon with the CC clock

e T
- ““"mmmwmwm“"ﬂw ey
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2-4-2-7 Drum Bit Counter Decodes The output of this four-stage

counter given ERKXXWRKEXX continuity symbols‘(l through 8) on
Sheet 22 Dwg 700903, is decoded to produce data request initiation
pulses and levels, and other significaht sector format signals

discussed in the immediately following paragrapha.ESQQ—‘S&%““‘ 2-4

Ow\x S\t\ 2 ch-) 3423 So~ “the_ th\‘mu\‘mﬂ étuu_:s\m .
(a) Request Initiation Signals— -SeeFigure—2-4-_and-Sheet (
TN W WRA Mae Q}J“DD)M&%
22°Dwg 700903 for—thecontinuing tiscusstong The decodes of < wy™ a
oY . , . ) ’5“)“6‘5 - !
6 ## 7 from the DBC four-stage counter produces the Low- WS and

EQuAL

Priority Prefetch Generator initiation pulse (SSTL) for the

RXKX half of the

starting odd ;;é even B
Centrél Memory Address (CMA) double word,respectively. The
decodes of 10 a%% 11 produces the Warning Prefetch initiation pulse
(ssTw) for the starting odd or even half of the Central Memory
Address (CMA) double word, respectively.
NOTE

Prefetches by the Low Priority Request Generator

and the Warning Request Generator are made only

he

to even HRAXEREKRK half of double word addresses

within Central Memory. Therefore if the command starting

address loaded into the CMA from the AMCP is the odd

half of a double word, the preceding even half

of the double-word is actually requested by the

Low BPriority and Warning Prefetch Request Generators.

When the starting Central Memory Address is the

odd half of a double word, the lLow Briority XEX¥K
£9



and Warning Prefetch Generators are initiated
one DBC clock earlier than if the XEEXEEANKEX
CMA XX begins with an@ even half word. (See
Figure 2-4).
A decode of 12 by the XX four-stage DBC counter produces an
initiation pulse SSTH for the High Priority Request Generator.
The High Priority Request Generator fetches both odd and even
address double words. The mnemohic OHW gated with the counter
output signifies that the starting Central Memory Address is
the odd half word and BRWKXXX OHW* signifies that the starfing
Central Memory Address is the even half word. The OHW and OHW¥*
signals are set and reset outputs,BX respectively, of a latching
flip flop which is reset by the End-Of-Record (ECR) pulse
of the selected Drum Unit and is set when the LSB of the
Central Memory Address (CMA1l8) stored in the CMA XX®X Functional
Control Register is a logic "1" indicating odd half of double
word. When CMAl8 is at a logic "O0" for starting Central Memory
%ddress, the latching flip flop remaims reset, indicating even
half word. The up-edge of the SSTL and SSTW pulses and the down-
- dedicated
edge of the XX SSTH pulse set \ flip flops producing the STLRQ
STWRQ, and STHRQ levels, reépectivély. These levels remain
until the last word of a Disk Write-Transfer has been fetched as
gsignified by the mnemonic WDCTZ in the X¥X¥X gate ERXEREXXX

controlling the reset of these X¥XEIXflip flops.

¢



(b) Sector Format Signals pecodes from the four-stage
a
DBC counter are also used to generate XEEKXKX format windowXXX

for a preamble and signal for initiating and enabling a Class
and Data Field counter.

1 Preamble Time (PRETM) A decode of XEX seven (7)

from the four-stage Drum-Bit counﬂer}given mnemonic Beginning-
Of-Record (BOR) enables a flip flop which sets on the down-

edge of the Drum-Bit-Clock (DBC) stepping the counter to a

decode of eight (8). This causes a X¥¥ level referred to as

¥X¥R Preamble Time (PRETM) to be raised. A counter decode of
fifteén (15) enables reset of the same flip flop and the down-
edge of the DBC stepping the counter to count sixteen (16)

lowers PRETM. PRETM is a level raised for eight DBC periods
during which a preamble is written onto the Drum surface.

The IFEXEARGKELE lowering of the BOR decode which coincides
with the raising of the PRETM level also¥X generates a clock for
& flip flop, which sets to produce a Write Enable (WEN) level,
which enables the write amplifiers serving the selected write
heads of the selected Drum Unit to switch on at the beginning é:%
PRETM. The only qualification for raising WEN with the BOR
clock is that a Write Mode (WMOD) be in effect. WMOD is produced
‘py gating the Equal (EQ) signal with the Write (WR) command (Sheet
ZE Dwg 700903). A decode signifying the last(eighth) bit during

PRETM, ¥RERKEKEXYKEX produces the (PREDATA) pulse.  PRETM and ®XX

EREDﬁTAmcombine with WEN at a gate controlling the data buss to
74



the Drum Unit (Sheets 24, 25, and 26 Dwg 700903). With WEN and
PRETM raised and PREDATA lowered, seven DBC clock periods of
logic zero NRZ data is released over the 24 Drum Data Buss
(TUDDﬂﬁ—TUDD23)‘1ines. These 24 data lines of the Drum Buss
serve all four Drum Units of each Drum TSU. However, the data
is gated into the selected Drum Unit only. This is accomplished
by gating the WEN signal with a dedicated Unit select line
produced from the Unit Select Decode of the output of the
Unit Functional Control Register. The Unit Select (US) and
WEN gating takes place in the R/W/S_electronics of each Drum
ﬂni;,';The_eight 24-bit words during PRETM are w:itten preceding
the Class and Data fields of each Drum Sector to EE¥EX produce
TR A . . .
zgkmswgn data configuration for synchronizing read strobe
circuits within the Drum Read/Write/Select (R/W/S), when data
‘is to be played back. The eight PRETM data words are not returned
to the Drum TSU. However, the logic "1" word represented by
the PREDATA decode, enables the wordstollo¥ing”PRETM to be
*ngtu:nedugp the TSU during a playback or read operation.

2 Class Time (CLTM) The DBC producing the last

‘bit of the preamble referred to as (PREDATA), also enables a
flip flop. The down-edge of the next DBC marking the end of
;Pxeamblehsets,therflip‘flop producing a Class and Data Field
*?EADF) level.

" (¢) Class and Data Field Counter The Class and Data Field

Counter (CADF) is pulsed first by the raising of CADF and

then by the DBC clock when WMOD is operating(Sheet 22 Dwg 700903).

12



The output of this counter is decoded to produce windows for

a :
the Class and Data Fields and for £:Check Field and Postamble

Field following the Data Field.

1 class Field The raising of the CADF level,

gated with WMOD is used as the first clock for the CADF counter
(Shéet 22 Dwg 700903) . This clock sets the first stage of the
counter, raising the Enable-Class-g (ENCLYZ signal used to gate
data out of the Class g Functional Control Registef.‘ It also
rgises the Class-Time (CLTM) window. The DBC clock continues E:P
operate the CADF counter with WMOD raised and the DBC clock
f911oWing the CADF clock pulse lowers ENCLZ and raises the ENCL1
s}gn@l used to gate data out of the Class 1 Functional Control
R%gister. CLTM and ENCL1 lower with the next DBC clock. This
is caused by.the setting of the third stage of the CADF counter.
During CLTM the two Class words are gated through the data buffer
gates on Sheets 24,25, and 26 as previously discusséd in paragraphs
3-4-2-2(g) 3 (Class g Drum) and 2-4-2-2 (h) 1 (Class 1 Drum).

e
During CLTM, two DBC periods of XRXXX NRZ data %L released
onto the Drum Data Buss to be written as the Class Field¥X on

the surface of the selected Drum Unit.XXXX

2 Data Field The setting of the third stage of

the CADF counter also raises the Data-Field-Time (DTM) signal
and releases a reset on the succeeding,ten stageagof the CADF
cé\cx\f'\ Yo cotating ol Yhe D‘:A.\ ?\t\k . v

counter{\ Since the LSB stage of these ten stages cannot increment

S

“iak, g



with the same DBC releasing the reset condition,¥% the ten
stages remain reset for one DBC period. This period represents
the first word time in a 512 word data field. At the XX end

DA*A V"‘g\x Pa'«’\\u-\ r% ’\‘Mg CA&M&
of 512 DBC clock K¥X periods, stag%téw-o~f'ﬁﬁsi°m and

‘the DTM level is lowered.

3 Check Field Time (CHKTM) and Postamble Time (POSTAM)

'Da.\u7\;\“‘, govtion % ke
-The setting of stage ten in the/\_CADF counter also XEX¥XXX raises

the CHKTM level and enables the setting of a flip flop, which-
~can set on the next DBC. When DBC sets this flip flop,

CHKTM is lowered and a PBRXEKX Postamble (POSTAM) level is
iraisea. The POSTAM level remains raised until the Selected-
;_‘Enld—Of—Record—Pulse (SERP) é.rr:_i.vesXX and resets this flip flop
,? d the entire CADF counter as v\‘vell, unde%n;nemonic (EOR) . Fey a

eXo\ed  Ovscussien 6 8 The Cueck Rield SUEEE" e fer o ?4““&“‘&\\»&:??"49"

2-4-2-8 -peiie Drum %335‘ Buffers The Drumzmiztxjhas six stages of  'Ce
' ' ; TsSH

data buffering. Eight bits of each of th six buffers AXX are

located on one of the three Data Buffer boards at locations

¢« 3A1 J24,325, and J26. ,:Duz;ﬁing a Write Class and Data Field
o_peratiop, the Low Priority and Warning Request Generators
operate to bring data wordé out of Core Memory into the Fast
Memory, enabling the High Priority Fetch Generator to acquire

the word it seeks with less chance of failure. The Fetch

~ requests FXBXKRHEXEREBHK attempt to

oy

keep the six data buffers filled. Six flip flops (FLOPZ-

FLOP5) two located on each of the three data buffer boards,
. emg\“\’ or Sal\\ s‘\a‘\ug % &«(
aré dedicated to indicating thehmm of the ¥EX six data QYuTteeg

- 2
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(a) Load Buffers When a word requested from Central

Memory is placed on the Input Data Buss to the AMTU (INBUSZ@-
INBUS23) a signal indicating thet the request has been honored,
is raised on a separate control line to the AMTU.This signal is
given mnemonic HAK. HAK is gated with WMOD and the Master-Clock
~-20 (MC20) to produce CLKl for pulsing a data buffer-load-pointer.
The data buffer-load-pointer is a three-stage counter duplicated
in its EAXAXKXEYX entirety on all three data buffer boards. The
three counters produce a six-count cycle in synchronization. Two
different count decodes for the cycle are implemented on each

of thevxx three data buffer boards. The first two EEERXHX count
decsdes INRZ and INRl are load pulses for the first two data
buffers and are located on data buffer board No. 1 (Sheet 24

Dwg 700903)BXXXX . The next two counter decodes INR2 and INR3
are on data buffer board No. 2 (Skeet 25 Dwg 700903). The last
two decodes INR4 and INR5 are located oh data buffer board No. 3
{Sheet 25 Dwg 700903). In addition to X% loading the data on the
In-Buss from Central Memory into the six buffers in a sequence,
the INR@Z through INR5 decodes sét in succession the six data
buffer status flip flops (FLOPﬂ—FLOPS). The six data buffers

are designated as buffers A through F. INRZ loads buffer A,

i§§R1 loads buffer B, etc.j etc.

‘(b) Empty Buffers RXH¥ During a Write operation, each
| o N o
Drum-Bit-Clock (DBC) empties a word in one of the ggx data
buffers (OUTBUSﬁﬁléﬁTBU523) into the Drum Buss gates. Implementation

4



is by means of an empty XX data buffer-pointer, which is a

three stage counter identical to the load buffer pointer. The
clock operating this‘pointer is CLK2 produced by gating WMOD,
DTM and DBC. The six empty buffer pointer decodes (OUTRZ-
OUTR5) gate the output of the six data buffers into the Drum
/gGSS gates. The RESZ through RES5 decodes from the empty buffer
pointer, reset the data buffer status flip flops in a sequence.
In summary, each word placed on the Buss into the AMTU from
Central Memory, loads a data buffer and sets its associated
data buffer status flip flop , IWAKIXARKK and each DBC during
the dafa field gates out the daEa in each buffer, sequentially,

and resets the corresponding data buffer status flip flop.

'(¢) @) Data Buffer Status The outputs of the data buffer
status flip flops are gated in various combinations to determine,
if one buffer is empty (ONE E), two are empty (TWO E), or if
none are empty (EXZE). The EXZE determination lowers the
FETCH level, thereby disabling the Fetch Generator. The ONE E

determihat@on enables the Fetch Generator and produces a Low

Port Priority modifier (LPP), which %

¥B¥XHX is part of the Central Memory request. LPP is used to

establish
HEXEXHAKE the access priority of the Drum Unit to the Fast

Memory Module addressed in the Memory Request. The TWO E determination

Ta

raises the Drum access priority to the port of the Memory Module
:ébeinglxﬁﬂx accessed to High Port Priority (HPP). The logic for-iﬁrd““
—data buffer status during a Write operation is located on‘*he d&wwu &

AR
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NOTE

CLK 3 shown in the logic is produced by

a gating of WEN and DTM, which is actually
a logic level rather than a clock. The
clock mnemonic applies to the generation

of CLK 3 in a Read operationm.



Q\l\"}x’f:ﬁ

Data Paritggm-:‘ral Memory advises the AMIU of the

2-A-1-T4;

parity of each word it sends to the AMTU. The Drum TSU checks

the parity of each word received and compares its findings witlh
parity as advised by Central Memory. This parity cross-check is
a &M monitoring of transmission between Central Memory and the

AMTU. Words written on the drum do not have an associated

parity bit written wfiith tjhemcg“a « ¥ G 2-€ fi ke

Covo\\““;\,\ Sxﬁc\uuc(ous
(a‘)@pData Word Parity Bit Each 24-bit data word is

3

accompanied by a parity bit from Central XEWKEXXXX Mémory,
which enters X¥¥ data buffer board No. 2 XXX under mnemonic
TUP1 (Sheet 25 Dwg 700903). When the parity bit is set it
producés LPAR and when even, it3&sX produces LPAR* XX¥ through
a lé.tching flip flop. This latching flip flop is reset with
each Master Clock Delayed pulse (MCDL). However LPAR a‘:ée only
looked at after MC20 ( appi‘oximately 20 nano-seconds after

MCDL) .

(b)#1Parity Determination Within the AMTU. Each data

Word.loaded into the data buffer is also X¥ presented to a
parity tree (Sheets 24, 25, and 26 Dwg 700903). The output

of the parity tree is gated with the Central Memory Parity

bit (LPAR) which causes PIND to be raised if the parity fromv
ﬁ%ﬁ Central Memory does not agree with the output of the parity
éfee. PIND is gated with CMP which is a timing window extending

from MC20 till the next MCDL pulse (Sheet 26 Dwg 700903). When

-MC70 (70 nano-seconds @after MCDL) arrives a Memory Parity

3
Error- (MPE) status flip flop is set if PIND has been raised (Sheet
“Th Té V\?E z‘:’;?“.\ o X \\\ﬁ Ny &.\‘L‘\. on 'g\'{? ’NGP
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2-4-2-10 Check Field Write Each 24-bit word exits the outbuss

gates shown on the extreme right of Sheets 24,25, and26 Dwg
770903, under mnemonic (T@FFZ-TED23). From the buffer boards,
data is routed to the cable board at location 3A2J19 (Sheet
W52 Dwg 700903) On XX the cable board each bit of the data
word is amplified in an emitter-follower and is gated into the

R/W/S of the selected Drum Unit, under mnemonic (Tdo1g9d-T#D123) .

Data (TZDIZP-TIDI23) out of the emitter followers on the cable-

board at IEKEHIAX
3A2 J19 (Sheet 52 Dwg 700903), is also returned to the data-
buffer boards (Sheets 24,25, and 26 Dwg 700903), where each

bit conditions one stage of a 24-bit Check Field Register to

set or reset with the Drum-Bit-Clock (DBC). The output of

each stage of the Check Field Register is summed in an Exclusive
Or Gate with a data bit from the next word. The half-adder
summation resulting frqm this gating is handled two different
ways, depending upon bit 19 in the Functional Instruction Control
Register. This bit is normally reset producing the Rotation XREEX
(ROT) level (Sheet 29 Dwg XEEﬁX 700903). When this'bit, referred
to as the Disable—Check—Coae—Cycle bit is set, ROT is reset.

(a) Check Code Cycle When ROT is raised the output of the

)Exclusive OR-gate is used to condition setting or resetting of

the next LSB stage of the Check Field Register except for the

exclusive OR-gate follow1ng stage 23, which conditions stage
2

ﬂﬂ, the MSB stage. The ﬁ%ﬁ? DBC pulse then loads the ¥HX

2C |/



half-adder summation into the next stage of the Check-Field
Register, and the output of this stage is exclusively OR-gated
with a different bit of the next data ¥AXX word. This causes
the half-adder summation of each successive word to be ratated
one bit for each word. A£ the end of the data field the Check
Field Register E¥X&X contains a 2BXX 24-bit word representative
of the preceding data field. The Check XXAXX Field Time (CHKTM)
window operates during the DBC period following the data field
as previously discussed in paragraph 2-4-2-7 (c) 3. CHKTM gated
with WEN causes the output of the Check Field Register (Cg@g/-C23)
to’be gated from the data buffer cards through the cable-card

at BAX®X 3Al1 J19, into the RWS to be written in the word space

immediately following the data field on the Drum surface.

(b) Check RBEBXEXEIRXX Code BX Cycle Disable When ROT is

reset (ROT*) the output of each stage is gatéd with a data bit

of the next word. When the output and the new bit are of the

[ 4

same logic stateXXX , the stage enables itself to reset on the

next DBC. If the output and the new bit are of different logic

states the stage enables itself to set on the next DBC.



Insert B
(Place before 2—4—2—12)’i}&/
NOTE
The following discussion beginning with
saragraph 2-4-2-12 and continuing through
a;d inéiuding.parégréph—2—4—2—20 is based on

figure 2-7.
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NOTE
This concludes the discussion of Drum \
éuf‘\i\ Q \IUVE\\Q' Dq&ﬂ alf\& C\Q,SS E‘?em ton,
record formatting A The continuing discussion
is concerned with record formatting for

a Disk File _év\v'\«% a [Uv\\\c_ fDC&XQ U\V\& C\Q‘% OY-QV"’I\\.L%»L{

2—4—2—[5 Disk Format Times Decode The Disk Format time-

) . . .
M s)hECX designated in octal on the logics of Dwg 700903,
are produced by decodes from a Format Control counter which
counts the prerecorded bit clock pulses of the selected Disk

Unity (See Disk Control board at location 3A1 J@1Y K FRESOOOO- -
S he <\ 2 Dw% 270 9073 )
A format time perlod is eo'ulvalent to two Disk words A Disk-
\v\}v\\ Oc\‘\\‘p o z,_y C\agc KJ\\': ,,e.qc\:cfl E%(tuk-/é\)-uﬂ f‘f//{/ \/
~ word is eorulvalent to X8 two 25-bit data words A Write /

oo, —_

Data and Class Jeatyr t»i:om"for‘ a'Disk involves the execution
OPLv\La

of the following subfunctions.

(a) Reading back a prerecorded header field from the Eisk

0wl

and comparlng it with the XX¥¥X Disk File starting address

cg_\\g\ {vu»-x ‘XL\C, ce-‘&**""’"‘?é 1‘13‘\~'u£u\ita-o, /
conta;v.ned _in_the command -instru ctions. \ [ S S
’ P g A f -, a ¥ o
NIY “’ “"‘*\(j?u..\i”«l‘\ﬁﬂ ) e S :\E\ff“l A WL\(“"\% Ui{ ; anal o tied
(J\(}})ertlng aClass Field 1ncfud1ng a dmble.,” 19w \
45 DI Pe Vi

Le}—a} Writing a Data Field,

(X—')d) Writing a Check Field.

2-4-2-1), Format Time (FTd5) At FT@5 agubfield counter is reset

producing a subfield decode of SF@ and a@ata \Mrd Gounter is

reset producing a decode of DWd@, 1In addition, an indicator

T)},\c ~d tl suﬂmx\es 50~ m'\- (’n?\“\,’ Mas \oceu canneA
flip flop 1s setAwhich emabd¥es the,E serial Register)for a serial
Ma f N
S - rd S o *Za;) ;n, .,0\\\ L;\~UL> \"\3‘%&.\&’ ~\‘k ey vy se
ransﬁer/\and an AWD /BWD flip flop is reset produc1ng AWD . (See

-~ LI
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OF

—sheet 13 Dwg 7C0903) mng [ C Re a>\*’f‘ Y"*A\//Fw\\ gkré\\\wa

Mt L adey (erul) fa, by A= W€S{‘\£§\A«e% Y Ouwg 2001030,
2-4-2-13 Format Time (FTZ6) At FTF6 ¥X the starting Disk address

—stored in the REREXWIX¥EX Device Address Control register, the

Position Register and the Position Counter for the selected unit
~%s.loaded XNXEXEX onto the CBUS by means of two successive load
pulses . HACBUS and ¥X HBCBUS. A load pulse (IDC) then strobes

" Vnrd\e $ b CSer Sheels 10 wlf W Pwyett? Ko C~ Rey: s'\e.r\
the C BUSﬂlnto the,C ReglsterA‘HACBUS is produced by gating

FT@6, WID*, and AWD (See Sheet 14 Dwg 700903) WHD* is a level
out of the Instruction Register indicating that as part of the
Write Data and Class instruction for a Disk, the prerecorded
header is to be read for comparison with the starting address
rather than being written on the disk surface, as would ke the
case in a specific Write Header instruction. The AWD signal s »un Aym%
5&_\\\.( :‘}::-_3 25 \n\ P '\\ﬂ-( 50 \a '¥ Qx\q'\\»\k) ;gélti\ wi‘é; ,i
produced by the reset state of the AWD/BWD flip flop produced
by FT@5 as previously mentioned. The IDC pulse is produced
by a gating of ENLDC, DFID*, and CFUL*(See sheet 14 Dwg 700903)
XXX ENLDC is essentially ¥XX the FT@6 time period. DFID* indicates

<

that the data field of the sector has not been reached and CFUL¥*
is the reset state of a flip flop indicator which EXEXIEXKEX
ARXKREKERREEX is set by the IDC pulse as XX the C-Register is
loaded by the ILDC pulse. The first ILDC pulse IXAZRA loads the
AWD .

AWD ‘portion ~6f the startlng address BXXX gated on the CBUS by

HACBUS, into the C-Register. As soon as the C-Register is

CrutL

loaded thexlnd%cat%f flip flop 1s set produc1ng CFUL (See Sheet
(23PN R - e < e
S

14 Dvg;700903.) CFUL e stg it the subfleld counter (>uiluwce s

IVE TUE 3w ddd mb SF
\prednceg a transfer condition ( T2XFR) which enables the contents I



of the C Reglster to be shifted serially into an E-Register.

"?hé/ccmpretefgat;pg‘ivf ‘the production %@pof»??XFR%ﬁéECF

T

sectlons Each section holds a fraction of a 50-bit Disk word i
Lo .

associated with one of the six data réad/write elements (heads)

¥

operating simultaneously on the Disk surface. It should be

recailed,that on the Disk, data is recorded in six bit parallel .
Sinc; EARRXEE the¥E six heads ¥ are located at varying radial
dist%nces BfXfrom the center of the disk.the circumference of

?

NATAES
the tracks to which each is dedicated also ¥drys accordingly.

It 1s immediately apparent that those heads located close to
the center of the Disk can sevice fewer bits of a 50-bit word
thanxthoge located on the outer perimeter of the Disk. Therefore/

?ﬁe bit aiiaéation"for each of the ¥¥ six heads iz Se-follows.

/Beglnnlng with the outer perimeter head is ¥¥XX 12, 12, 10, 8,

.

5, and 3. The E-Register is designed to hold this ratios of blts

Qa y .
for g 50-bit word. A different clock rate is also required to

4 JP——

operéte each section of the E-Register.The six clocks are produced

by x different decodes from a counter XFRX3

o m e

2,

asuwkmmooooonwwqc¢oo‘(T2WC¢ - T2WC5 or T2CLK¢ - T2CLK5) (See Sheet

2 Dwg 700903 Dwg 700903). When wrltlng on the disk the clocks
ar®
operating #s T2WCg - T2CLK5)produced by the output of an oscillator
\ .
HEAEIX®YX slaved to Disk rotational speed since it is driven by
5 [4)



Prerecorded clock pulses from the selected unit. The output

of the oscillator is the input frequency multiplied by sixteen.
‘When recovering data from the Disk surface, the clocksoperating
AXXARKKXX are T2CLKF - XREEKXEX T2CLK5 produced by pulses generated
from transitions of the recovered data previously written ( T2RCH -
XX T2RC5). A D-Register formatted.identically to the E—Regieter

also
RXMXRXIAAX isprequired fdr Disk File operation-.

1N

C-Register Format The C-Register is a 24-bit Register loaded in

parallel by the ILDC pulse for write operation. Its contents

are shifted out into the E-Register (or D-Register) during a

write operation. The C-Register is divided into a left XAEXXXXX
half and a right half. When data is shifted out of the C-Register
it is shifted out of the MSB of each 12-bit half of the C-Register.
Fof the right helf the XXX twelve bits exit stage Cl2 and for

the left half twelgve bits ex1t stage Cgd.
L Q*awhntAéuax xwo) aw®

4\,—«-— g

(_b)'rransfer Processs When T2XFR is raised the 24—b1t?word in the

C-Register is gated into the E-Register in the following manner:
G?\egef . ‘;"\(_;b,w{, 2.-‘3)
Data from the right half of the C-Register (Cl2) enters a 12-bit

section of the XX E-Register designated SR5XX and data from the
left helf of the C-Register (Cﬁﬁ) enters a 12-bit section of the

E-Register designated SR4. SR5 is shown on Sheet 10 Dwg 700903

Swv\-s \\“e ¢ ‘Qc«ys\h 1\0‘;‘- \)wasﬁ\e'
and SR4 is shown on Sheet 11 Dwg 700903. Data is shifted,at the

€ontrol Clock (cC) frequency which is faster than the XEXALXXXNES

frequency at which data is shifted out of the E-Register to be

\ he f;: ‘\nmx'&fr S% %{Ax l’\\\,ﬁ.

written on the disk surface.
D

.

e



pc"i\*Li‘:_,_A'(*h{ ‘ ﬁﬁ.

<A starting addres

‘4wp¢d into the E-Register requires gating for

the XX 24 bits and special gating for including parity as

IA
determlned by logic within the Disk TSU. Eéx this discussion

we w1i§?goncern ourselges with the right half of the starting
address AWD. However XAHX®IXX s1m;1ar gating is required for
the left half of the AWD. Data undér mnemonic le%gs gated
w1th(CHFLD*) and a level representing the 12 clock times
requlred to shift the 24-bit AWD into the right and left

halves of the E-Register. Cl2 is identiféed by continuity symbol
Bl CHFLD* by contlnulty symbol All,and the 12-bit time period

S e W\ aade S
by contlnulty symbol HEXXXEXREX A Mg XEXKKBEEREEEX g¥1l located

at the exteeme left hand lower half of Sheet 10 Dwg 700903 This

o~ -

gatlng produces 12 data blts of the logic state of Clzﬁfor the

EAXKEXX 12 CC pulses during T2XFR time. The output of this

gating X¥XKKX forms one leg of an OR-gate which connects data
SR o€
to/\the E-Register under mnemonic T2SRIR. The left half of the

‘C-Register output (C@FY is presented to a similar gate producing
.Q-r."\ _

data to (KX X2

(ERAXEER SR4 of the E-RegisterXX under mnemonic

TZRRALK T2SRIL (See Sheet 11 Dwg 700903).

K
(_C AParlty Generation T2SRIR and XBXEBRAXXKXRKXXR T2SRIL are gated

Disk
to determine the final state of a gata parlty generatlon flip

wflop. When correspon§1ng bits of each half of the AWD differ

s
in logic state the B=ba Parity Generation (DPG) £flip flop

éompléments. Since the DPG flip flop is reset before T2XFR
A
an &dd number of differences between correspcndingubitsmiﬁﬁqségk

AR e

R &4



XXEXHATLX each half of the AWD would I
the DPG flip flop to be set at the end of the 12 CC clock pulses.
This would cause the DPG signal to be low and the parity bit
associated with the AWD would be at logic "g". The thirteenth
CC AXXFRAAKAEKA in the AWD is dedicated to the parity bit. On
SpggtulB Dwg 700903 a counter driven by CC produces a pulse
pepr?senting parity time (T2P) with the thirteenth CC pulse
_ggeféting in Format Time FT@6. This is the same counter that
ipd}cates AWD and BWD as a function of CC pulse count. This T2P
»Rglge_is gated with the data parity bit DPG at another gate
ﬁeeding the OR-gate producing T2SRIL and T2SRIR. The state
\ggrﬁye bit on these lines AXXHWKEEXHNKKH at TP2 time depends

<% W
on the logic state of DPG.AﬁarityAfor the XXX AWD is EKEXX
;XKXXXEKX placed in the E-Register in the bit position following
rdatgbbit 12 ¥EXXXE from the left half of the C-Register. At the
end of the AWD the parity bit would be located in bitJposition
}}wof SR4 (See figure 2-5).

PR

_Transfer Enable Window When T2XFR is raised it also raises

an enable window which permits data under mnemonici:T2SRIR and

"

XERRAKX T2SRIL to actually be shifted into the E-RBgister. This

window varies¥ERiREKRRKE

parity bit in the E-Register for the X¥HEXX AWD and the BWD.

To be specific, EOSOHRAKKK during the AWD the Transfer Window

identified by continuity symbol Al6 on both sheets 10 and 11
of Dwg 700903, 1% Yuis?& Yor Koo V3-GiAG Se, e



each capable of addressing Central Memory independently. Two of
the three generators are Prefetch Generators, which operate to
bring a double word out of the core XK& portion of Central
Memory into Registers within the Fast Memory portion of Central
Memory. Once the word is in Fast Memory, the third Drum Request
Generator referred>to as the Fetch Generator follows up with a
Fetch Request, which puts the prefetched word X¥XER® residing in
Fast Memory, onto the data buss into the RMXKKX AMTU. .Should
the Prefetch Generators fail to bring a double word into the
Fast Memory the Fetch Generator is capable of bringing the double
word ipto Fast Memory and placing it on the output buss independently.
BfX Since these three generatots are addressing a different ¥&ad
1oc§tion in Central Memory at any given moment, each Gene¥ator
muét ke capable of addressing Central Memory independently of the
L erben Ao
other two. ?@ﬁﬁimplement the independent addressing a second
Central Memory Addreés Register is used. The output of the
Functional CMA Register is dedicated to low priority Prefetch
XEx Requests and the second Address Register referred to as the

B-Register- is dedicated to High Priority Fetch Requests. The

B-Register is initially loaded with the output of the functional

CMA Register and its LSB stages are incremented independently.

@ddress incrementation of the B-Register extends beyond the LSB

stages, the XEBR

¢ output of the MSB stages of the

which hmsaal“

Functional CMA Register ABXIKXHESZ

A - \! 2% ) e — . [
V\m(ﬂ)\previbusly incremented) is loaded into the MSB stages of the
66



- B-Register and the independent LSB stages of the B-Register are
reset. The Warning Prefetch Generator has only anﬂ independent
set of the LSB stages of the Central Memory Address. These
stages are initially loaded with the output of the LSB stages

of the Functional CMA Register and initially the MSB stages for
RAX CMA addressing is provided by the output of the FRREXAWKAIX
MSB stages of the B-Register. When address incrementation

of the Warning Prefetch Generator extends beyond the LSB stages,
the MSB stages from the Functional CMA Register are used. When
the High Priority BXX Fetch Generator increments beyond XKEX its
LSB stages as previously discussed the Warning P;efetch Generator
sw;tches back to the MSB stages of the B-Register,, again. Drum
Request logic is to be discussed in detail in paragrapﬁzi%%;;'The
pfeceding discussion only serves to indicate the reason for a

second address register and the duplication of the LSB stages of

the CMA Registers.

The B-Register and the

[ 4

LSB stages HXKIAKXXERXX of CMA within the Warning Generator

are initially loaded with the output of the Functional CMA Control

Register Dy a pulse developed from Swap Count 7 of the Instruction

Swap Cycle.

6l



(f) Swap Count 6 This decoded output of the Swap Counter

is not used in Write Data and Class Code operationﬁ‘mé’\c\\ SWJY C\{c\t’.

115,09, 2,04
(g) Swap Count 7 Tkis decode of the Swap Counter

produces a pulse for loading the output of the Central Memory
Address REA®X Register. Its mnemonic is IDRQAD and it specific
function varies between Disk and Drum TSU's. Swap Count 7

WX is also gated with SWP and with RFUL which signifies the Swap
Cycle is an instruction cycle and with the Disk Policy modifier
£it (DMPOL*) to produce the transfer Track Address pulse XTA for
Disk File TSU's only. Swap»Count 7 is also gated with CONF*

to generate a Swap Class Register R¥ @ (SWPCLZ) pulse.

1l ILDROAD (Drum ) This pulse strobes the output of

tﬁe four LSB stages of the CMA Register into the HXIEXAWHEBXKHKKX
B-Register and the duplicate LSB stages of the Warning Prefetch
Generator. The LSB stages of the B-Register used with the

high priority (Fetch ) Generator XX are loaded RAXEXEEI¥ initially
%y LDRAQ (Sheet 23 Dwg 700903). The MSB portion of the B-Register
-is loaded!ﬁnitiallyxxx by IDRQAD under mnemonic ILDB which is

produced by an Or-gating of ILDRQAD and an incrementation pulse

representing the setting of the LSB stages of X¥ the B-Register .

EAX (Sheet 21
ﬁxmg 700903) . The LSB stages of the Warning Prefetch Generator

are also loaded initially by the LDRQOAD pulse (Sheet 21 Dwg 700903).

¢z



2 IDRQAD Disk The Disk File TSU does not use

independently operating Request Generators. It issues either
Prefetch requests or Fetch requests at different XX®X priority
levels, but is not capable of generating requests at different
levels, simultaneou%ly, as is possible in the Drum TSU. The
LDRQAD pulse, generated by Swap Count 7, is used in the Disk

File TSU, to load the output of the Functional CMA Control
Bug &» LI T\’\Q LOREBAD Qu\tt s QC\M&‘\\\/

Register‘into a -temporary-Holding Register.\ A& the end-eof—the
O«~ ‘3“\‘\6 with Ahe Vnccemenlalion slce (RF4)Ae e E\s.cwxsfg \&\er) Yo ?va\ucg Yoo \zal Qa\*ﬁ

A%,“W‘Aéﬁaecord following a transfer, the output of the ;%gpgggxy_ﬂﬁiéing
A\ ev

Register is loaded into the CMA Holding Register with the Swap

"\

‘(EobWLq'"‘Q - _*)3\15) (‘HQG@

CMA (SWCMA) pulse. There is no direct load from the Functional
CMA Register into the CMA Holding Register.

2 XTA This pulse is generated in Disk File TSU's
but only when a Disk Policy iﬁ%fruction (DMPOL#*) 1is in effect.
A detailed discussion of the function performed by the XTA pulse
is contained in paragraphs 2-4-1-3(g)l,2, and 3. A Drum Policy

¢

modifier would require that the Disk File effect Starting Address
in the Se;tor following the Sw§p Cycle. XXX This would not be'
possible if a Track Positioning operation were required. Therefore
the XTA pulse 1is only generated with Disk Policy (DMPOL*) operation.
Disk Policy waits for positioning to take XIEEHEEX place before
g%ddressing is complete. N
3 SWPCLF Swap Count 7 is gated with the reset output

of the Continue flip flop (CONF*) , to produce the Swap Class g

(SWCLﬁ) pulse. This pulse swaps the Functional and E$¥ Holding >



) o \N('\S(‘\mx éj(k
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All data shifted out BLIXEXX of the C Register into the D or

E Registers AXXAYRHXXREKXKRKXKX during the Data Field is also presented
to a half-adder circuit to be half-added with the output of a
Check Field Register. The logic for this function is on the
extreme X¥FS upper left of Sheets 10 and 11 Dwg 700903. A signal,
T2ENCH identified by continuity symbol‘gg enables the operation
of the Check Field Register during the Data Field and for &ug>
o Meealhes '
additional Disk Wordgfeferred to as the Check Field. T2cdd
identifiedbby»continuity symbol Bl on Sheet 10 Dwg 700903 XX whiéh is
data out of the lefd ¥s half of the C Register, is gated with & READ y
tovbec§ﬁe'oﬂé”in§ut‘to tﬁe &alf~adder. CHOL the output of the
halﬁ wérd Cﬁeék Field Register, identified by continuity Xkt
symboiugéiéﬁ.Shéeﬁ 10 Dwg 700903, is the other input to the half-
addef;w¢Tﬁé:T2XFRwlevel raised for transfer between the C
Regiséé;méhdsiﬁe 5Aor E Registers,vexcept for parity time,
identified by continuity symbol H6, is gated with CC, identified
by continuity symbol A9. This gating produces shift pulses
}or theviefé:ﬁaif Disk Wordﬁ# Check Field Register which clocks
W M & e

in the half-adder results for each p\left half Disk Word of the

» Daﬁa Field. Sheet 11 Dwg 70090; contains similar logic for the
righf half of each XX Disk Word transferred from the C Register.
Mnemonics T2C12 and CHOR operate for the right half Disk Word. |
{ﬁach_DiskWoréigéﬁihe Data Field is ha}f?addgd with the results \

ok wiqmr\gé\\n\%e'ﬁ\\\‘\"\ Keom e Che Rueld ‘qu,s\w\.

Bf1 of previous half-adderj¥egnis, When an entire Disk word
) \y\kg '\\Ae_ e\h. &K {:'«(\\ ?,Q‘AL’\*E?

/
has been shifted from the C Registi§)" qithe half-adder A the
- ..*)\rbh\) 3
‘ lo %



EOWD pulse‘operates. EOWD is gated with the Rotation (ROT) signal,
which is high when bit.l9 (Disable Check Coae é:ycle) in the
Instruction Control Register is reset and with CC identified by
continuity symbol A9. This gating provides a pulse for shiftig:?
the Check Field Register one mo?éf;osition before the next Disk
/Wgrd. At time of rotation , the output of the right half word
Check Field Register is connected to the input of the left
half~word Check-Field Register and the outﬁut of tﬁevléft halfa
word Check-Field Register is connected%&ito the input of the

right half.word Check-Field Register. Rotation, thereforg,shifts
the eﬁtire 50-bit Check Field Register ongiggsition for each Disk

//ofd processed through the half-adder.

244—2—1§ Check Field Each time the BWD of each Disk Word is

transferred from the C Register into the D or E Register the

EOWD signal is generated. Using the three stuges of the SMX’FRLE
Connecred \"\f varemg DFLD,

Data Word Counter and an additional five counter stage%Aa count

of 256 is decoded, ¥X¥ which marks the end of Data Field and the

beginning -of Check Field. The pulse is given mnemonic CCHFID* (Sheet

13,right side;Dwg 700903) . CCHFLD* latches a flip flop to the

set positioq/gproducing DWOVF, which is gated with WEN and the

reset output of one stage of the Data Word Counter. As the

becobe

Lounter resets XXXXX from the all stages set gewmwt of DW255 to

LN

DW@@, the reset output from the counter stage pulses a gate, which

jam sets a flip flop producing T2CHFID (Sheet 13,ypper right

Ry
Dwg 700903). When T2CHFID is raised, the IDC pulse is generated
/o <



by a gating of CFUL*, T2WEN, and T2CHFID. IDC forces CFUL high,
JZIER

thereby raising i%; ¥¥ (Sheet 14,lower right XX Dwg 700903).
fZXFR except for parity bit time, as identified by continuity—
symbol H6 on sheets 10 and XX 11,left side Dwg 700903, is gated
with the output of the Check Field Register (CHOB ¥® and CHOL)
identified by continuity symbol A5 during the Check Field (T2CHFID)
identified by continuity symbol Al2. This gating produces a
sérial input representing the half adder summation rotated for
the Data Field, operating under mnemonics T2SRIR and T2SRIL,
identified by continuity symbol Al5 on sheets 10 and 11 Dwg
700903. The single Disk Word is processed through the Parity
Generation Circuit and is shift loaded into the D Serial Register
to be written immediately following the Data Field.
L~q~1—9~QPostamble With T2CHFID still raised, the ILDC pulse is generated
twice more after the Check Field has been loaded XXBHX into the
D Register as an AWD and BWD. These pulses cé;se CFUL to raise
(producing T2XFR for first an AWD to the E Register then again
fot a BWD to the E Register. This 50-bit Disk Word loaded into
the E Register , is the output of the Check Field Register, which
still contains the Check Field advanced one bit position. The
EOWD occurring as the E Register is loaded is gated with DW1,
répresenting the Postamble Data Word time,with CHFID and WEN
héo produce R3WEN* which enables the WEN flip flop to reset with
the CC pulse. This also produces a Sub Field incrementation
pulg? (INCRSF) which causes the Sub Field counter to go from

SF3 to SFO. Even though WEN has lowered, WENDL is still latched



in the set position and enables XXX the writing of the Postamble
onto the Disk Surface. When the last bit of the Postamble is
shifted out of the E Register, the EFUL indicator flip flop
resets (Sheet 13 Dwg 700903). DFUL and EFUL are now reset, and
SF3 and WEN are also down. A gatipg of these conditions ¥LEBR
produces a reset for the WENDL latching flip flop and WENDL lowers,
disabling the write amplifiets from further writing kSheet 13 Dwg
700903) . | |
NOTE

Paragraphs 2-4-2-21 and 2-4-2-22,

following, discuss Drums and Disks

together, rather than independently,

since the function discussed in these

paragraphs is essentially the same

for Drums and Disks.
G‘Cv\era___f

2-4-2-21 %F End of Write Data and Class Operation Swap Count Cycle
When no new instruction is received during a recorq)the Swap-&RX
Cycle%-which comes at the end of the record will be the last
Swap-Cycle of the operation. This is true because the Swap-
Complete-New-Instruction (SCNI) flip flop set output identifiied

by continuity symbol X16 (Sheet 28 , Drum, Sheet 8, Disk, Dwg
5390903) is inhibited from rising by the fact that RFUL, identified
by continuity symbol Al8 remains low because of no newvinstruction v

‘having been received and no EQ—Strobe XRRARBYXX (EQSTRB) pulse

is p;Saﬁééd; The final Swap-Cycle during a Write Data and Class

- - e . e B m petes e . e o e e~ - . T



described.‘ The SWPRQ flip flop is set in this case by the
gating of DMPOL* and RCE in the case of a Disk policy'zﬁytype
of operation on a Drﬁm Unit and the same gating plus the Track
Verification (TV) signal for a Disk Policy type operation on a
Disk‘Unit. In the case of a Drum-Policy type operation, the
DMPOL signal is all that is required to produce SWPRQ (Sheet
28,Drum, Sheet 8, Disk, Dwg 700903).

2-4-2-22 End of OperationCWrite Class and Daté)Swap—Count—Cycle

The continuing discussion is based on the assumption that no
new instruction from the AMCP was received while the Write Data
and Ciass operation was beihg executed. Logic discussed is
to)be found on Sheets 8, Disk, and 28, Drum, Dwg 700903.

(a) Swap Count 1 X The SWDA pulse is produced again

causing the Functional Device Address Control Register to swap
its KENEXEWS contents ¥X with the Holding Device Address
Control Register. Since the output of the Holding Registers
care gated onto the input buss to the AMCP, the BEKAEEXR ¥RXX
Device Address of the just completed operation is available to
the AMCP, and can be monitored by the AMCP's generation of an
ACTC selecting the Device Address Register followed by the
AMCP's generation of anRDPC, which enables it to ¥# sample the
Q?utput of the Device Address Register now on the input buss to
the AMCP. The Swap-Count 1 decode also prbduces the Load-Status-
~Regi$%er (LDST) pulse, XKE wﬁi&ﬁwétrobes the output of all status

S
SrTor indicators into a Status Register. (Status is discussed

L Dl 2T 2k enmmemvammanle D \ [G(R



(b) Swap Count 2 This decode is used to produce the Clear-

Error-Indicator (CLERR) pulse, which resets all status error
indicators. (Status is discussed in detail in paragraph 2 .)

(c) Swap Count 3 This count ¥£®XR produces the Swap Map

(SWMAP) and Swap-Unit (SWUNI) X¥¥ pulses, which load the Functional
Map and Unit Register contents into the Map and Unit Holding
Registers. The output of the Map and Unit Holding Registers can
then be sampled by the AMCP.

(d) Swap Count 4 This count produces the Swap-Word-Counter

(swwC) pulse, which swaps the Word Counter/Register count
into the Holding Register , making the word count of the operation
fﬁét"completed available to the AMCP.

{e) Swap Count 5 This count produces the Swap-Central-

Memory (SWCMA) pulse through which, the swap function makes the
Central Memory Address sequential to the last address of the
just completed transfer operation available to the AMCP upon
‘request.

(£) -Swap Count 7 This count produces the Swap-Class-fg

(swcLg) pulse,¥X which through‘the Swap function, makes the
Class @ word of the Class-Subfield available to the AMCP upon
request. '

% (g) Swap Count 8 This count produces the Swap-Class-1

4

ABBXXREHNEIXEXKX  (SWCL1) pulse which, through the Swap-function,
makes the Class 1 word of the Class-Subfield available to the

a
AMCP upon request. This count also produces the Reset-Busy

lpL e



(RBSY) puise, which resets the Busy indicator flip flop. The
significance of the resetting of Busy, is in that it enables the
generation of the Attention interrupt (ATTN) to the AMCP and
also proyides Preselection Status information required for

the AMCP as discussed in paragraph 2-3-2-7. Swap-Count 8 also
préduces the Clear-Check (CLRCH) éulse, which clears the Check-
Field Register in the Drum TSU and resets the Last-Record-
Address and Last-Band-Address XXKXXX,(LSTRA and LSTBA).traps
Afor both Drum and Disk TSU's (Sheet 28,Disk,Sheet 8, Drum, Dwg
700903) . Finally, Swap-Count 8 produces the Reset-Swap (RSWP)
pulse; which enables generation of the End-Of-Swap (EOSWP) pulse
and the resetting of the Swap flip flop as CC operates(Sheet
BERIARKYXRREERKRRKKK 8, Drum, Sheet 28 Disk, upper left, Dwg
700903) .

(h) Swap Count 9 This decode generates the Reset-Counter

(RTC) signal, which enables reset of the Swap Counter.
NOTE

As stated at the beginning of XK¥ this
maljor paragraph, the lack of a new instruction
inhibits the generation of EQSTRB, by
inhibiting the setting of the Swap-Complete
New-Instruction (SCNI) flip flop AREREAXEX
identified by continuity symbol X16, XBKEEERK

Sheets 8 and 28 ,left side, Dwg 700903).

/0¢ J



2-4-3 Read Data and Class The discussion which follows will

rely heavily on references to the preceding discussion of Write

Data and Class operation. Control sequences are much the

same for Read as for Write. However, since data flow is in the

opp081te direction for Read, different control gates operate to

route the data Since Read amplifiers are required rather than

erte ampllflers, Read ampllfler sw1éa§1ng control dlffers also.

As prev1ously stated Drum Request logic is dlscussed in detail,

beglnnlng w1th paragraph 2-5.

2 4 3 l Read Data and Class Load Sequence qu;this%operation,

=

A_the fotlowing_Holding Control Registers are loaded:
| ISSTRUCTION |
DEVICE ADDRESS
CENTRAL MEMORY ADDRESS
MAP (OPTIONAL)
WORD COUNT
cIass *&P‘t (DISKS ONLY)
UNIT
OneVControl XX Register is loaded from the AMCP output buss with
each pair of ACTC and WTPC.commands, as discyssed in paragraphs

2-3-3-2 and 2-3-3-3. The Instruction Reglster is loaded first

i-and the Unit Register last, as discussed indetail in

107



.paragraphs 2-3-3-2(b) and ZXIXRERAREX 2-3-3-3(d).

(a) Generate Swap Required and Start Swap Counter For this

-operation, a Swap-Required XBWERERXX (SWPRQ) signal is generated
at the end of the Register Loading sequence, as discussed in

~paragraph 2-4-1-2(a) and the End-Of-Record pulse (EOR for Disk
and ERPZ for Drum) initiate a Swap-Counter-cycle, as discussed
in paragraphs 2-4-1-2(b,c,and d).

2—4—3—2 Swap Function During Read Data and Class The Swap Counter

decodes are the same for this operation as for the Write Data

*

A
and Class operation, discussed in paragraph 2-4-2-2(a XXX8§ throug@é),

2-4-3-3 EQUAL EQ%%% is effected in this operation just as in a
€

Write Data and Class operation, as discussed in paragraphs 2-4-2-3,

-

2-4-2-4, and 2-4-2-5.
NOTE<
The continuing discussion
is based on the effecting

Read Data and

- Class for Drum is discussed
independently, beginning

/6%
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2-4-3-4 Enable Drum Bit Counter /&he End-Of-Record pulses (EORPZ-

EORP3) produced by the four P-CLK decoders (Sheets 22 and 23
Dwg 706903) are gated with the Unit_Select signal to produce-
the SERP pulse, which is used to trap the X8 SSTRQ (P-CLK) as
discussed in paragraph 2-4-2-6. SSTRQ synchronized with CC
enables the first four stages of the Drum-Bit-Clock Counter to
‘operate.

- The output of this four-stage

counter identified by continuity symbols (1 through 8) on Sheet
22 Dwg 700903, is decoded to produce the following significant
sector format signals.

. (a) Read Enable REN A decode of seven (7) from the four-stage

Drum—Bit counter (DBC), given mnemonic Beginning-of-Record (BOR)
is gated witﬁA£hé Déc pulse to produce a clock which sets the
Read Enable (REN) flip flop raising the REN leyel. The J-enable
for this flip flop is the Read Mode (RMOD) levél produced by a
gating of READ and EQ (Sheet 22 Dwg 700903).

. -

(b) Load Class Pulses and ¥X¥REWX Class Window REXXAEXXXX

TAAKER Wheﬁ REN is raised , theEPreamble written on a previous

Write operation is read back and the End—of—Pféamble (EOP) Dbit

BREXRE opens a gate releasing previously written data and a clock
ﬁé@ﬂderived from the-data. The clock(gcl is gated with REN, to produce
éaélock for incrementing the XX Class and Data Field portion of

the Erum7Bit—Counter(DBC). The down-edge of the first RC in this

gate %gts the first stage of this portion of the DBC and the

" up-edge of the following DBC produces the up-edge of the Load 167



(e) Check-Field (Read) Data being read back from the Drum

enters the Drum TSU from the R/W/S under mﬁemonié (DDIﬁﬁ—DDIZS;:d
to be presented to the same Check-Field half-adder circuit

as described in paragraph 2-4-2-10. At the end of the Data-
Fieid, the Check-Field-Register should contain the same Check-Field
»wérd, which was produced during the KXXXRX Write operation.

" When each bit of the Check-Field word is read intofX the half-
adder circuit with its associated output Eit stofed'iﬁ the
‘Check-Field Register, the result should be a logic zero for

" every stage of the Check-FieldvRegister (Sheets 24,25,and?26,

- Dwg 700903). The output of this Register after this half-adder

»ﬁbﬁeration is strobed into XXKEXX¥®XXa Check-Field Holding Register
by the load pulse ( ) XXXEXKAKXX (Sheet 27 Dwg 700903).

This same pulse strobes a gate BX at which a signal referred

to as Check-Not-Zero (CHNZ) is present

CHNZ is the result of collector OR-gating of the output of
¢ ug"‘k 77 D 6100?63

« the Check-Field ReglsterA At the time the ( ) pulse
operatesgfhe CHNZ'signai should be low. If any one or more bits
of the Check-Field Register output is high, CHNZ goes high and

sets the CHNZ status indicator flip flop (Sheet 28 Dwg 700903).

P ;‘é’nt@ o2\ e, Té CHNZ
- 0":\?"\(\ o *\'\\5 \“\—\\chx\»‘a' x\ \s (13 Qa S‘\O\§MS (’Buz\,’li\ﬂho
uymaXt aum\a\o\se JY{\Q\V\C\’ N «\\\t emé e Ahe TQM‘“}
(RN u\)\!\\t&\ \’\ s ﬂ\ec\: "y as B\smsgel ER%N

? C(\r‘d.%m\?»\ lz\'(o"gi

*»
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2-4-3-5 Drum Data Buffers In a Read Data and Class operation

the Store requests to Central Memory attempt to keep the six

- - A
data buffers eﬁmpty R—: iﬁ’r %c Xusw-e 2-% \(m \A-L_

< * IS S
Co“.*\\v\u\\g 13 CAS S Ay ,

(2) Load Buffers When a word is read from the Drum, the

- agsociated Read Clock (RC) gated Q&th REN, produces a CLK 1 pulse
(Sheet 25 left side Dwg'700903). fhe CLK 1 pulse incremenfs a
three stage counter ¥X duplicated on each of the three data
vedewoed L as “\"\t‘(?ch“\er
buffer boards (Sheets 24-26 Dwg 700903}« The three. counters
produce a six-count cycle;;mgynchronlzatlon. Two different
count decodes of the cycle are implemented on each of the
three data buffer boards. The decodes,given mnemonics (INRZ-
INR5) are load signals for strobing data into the six data buffer
boards. In addition to loading the data into the buffers in
a sequence, the decodes (INRﬁ- INR5) also operate six data-— 2 2
buffersxx Empty/Full status flip flops (FLOPﬁ—FLOPSM. The

six data-buffers are designated A through F. INR@ loads A,

JANR1l loads buffer B, etc. etc.

f(b&vEmpty Buffers During a Read operation (RMOD) a

Store request produces a High-Request to Central Memory (HCM)

pulse,which is gated with RMOD to produce a CL% 3 pulse, \ (
N mifb“a{nwg ‘\ 0 Segdence Lcn'\‘ve\ \b‘i an m,f*gm.\ Pou r :\yuuas‘:w

ex
which strobes data out of the data buffersA\ The request is o

”acknowledged by the return of a signal from Central Memory
with mnemonic HAK. The HAK signal is gated with RMOD to produce
TN CE2M NS AN 0w el\\‘ Po\\ o ol c

XxxxﬁzXﬁkxxkxxzssksx CLK 2, whlchhfesets the data buffer

' 24-26 Dwa 700903) .



(c) Data Field The setting of the third stage of the

Class and Data Field (CADF) portion of the Drum-Bit-€@ounter
raises the Data-Field-Time (DTM) level and releases a reset

6n the succeeding ten stages of the CADF portion of the Drum-
Bit-@ounter. At the end of 512 DBC clock periods, stage ten of
the Data Field portion of this counter sets and DTM is lowered.

(d) Check Field Time (CHKTM) and Postamble Time (POSTAM) The

setting of stage ten in the BATA Field portion of the RERXXKKIN
Drum-Bit-@ounter, raises the CHKTM level and enables the setting
of a flip flop. When the next DBC pulse operates, this flip
flop éets, loweréng CHKTM and raising a Postamble Time (POSTAM)
lééél. The POSTAM level remains raised until the Selected-End-
BX® Of-Record-Pulse (SERP) arrives and resets this flip flop
and the entire CADF portion of the Drum-Bit-€ounter as well.
| NOTE

The Daté Field, Checkfield, and Postamble

Times are produced in a Read Data and Class

operation the same way as in a Write Data

and Class operatibn, except the DBC clock is

produced by the Read Clock(RC) derived from

previously written data when reading, and by

a prerecorded clock XLIRXXMKER (DBC) when KXX

¥¥X writing (Sheet 22 Dwg 700903).

ol



Class Z (IDCLZ) pulse. The down-edge of this same clock then
increments the DBC lowering LDCLZ and raising the second stage
.of the DBC. The up-edge of the next RC then produces the up-edge
éf the Load Class 1 (IDCL1l) pulse. The down-edge Qf this same
méibck théh increments the DBC lowering IDCl. An Or-gating
of these two XEXX pulses produces a Class-Time (CLTM) signal
representing a window for the two class words being read back
from the Drum at this ﬁime.>C1ass Word & enﬁers the brum R/W/%;
ig readland placed on the input buss to the Drum TSU to be
presepted to the Class @ Functional Control RX Register under
mnemonic (DpﬂﬁkDD23). At this time the IDCILZ pglse strobes
Wgréwﬂ ipﬁo the Clags Rggi§t¢;x KX Immediatelyilelowéng,Class
Word 1 is _strobed into Class Word Register 1 by_the_LDCLl pulse(Sheets
29 through 33 Dwg 700903).
NOTE
Thé Class Words thus loaded
into fhe Functional Control
Registers are swapped back

into the Class Holding

W

Register ‘at the end of the

record. This allows for
¥

sampling by the AMCP f§

desired.

e



(c) Data Buffer Status The outputs of the data buffer

Status flip flops are gated in various combinations to determine

if one“?pffer is full (ONE F), two are full (TWO F) or if none

are full (EXZ F). The EXE¥K Exg;F determination lowers the
’;étofe level, thereby disabling the Store request EXXk generator.

The ONE F determination enables the Store request generator

and produces a Low Port Priority (LPP) modifier for the request.

The‘TWO F XXBRYEEX determination produces e High Port Priority

(HPP) modifier for the Store request. The HPP and LPP modifierﬂ%ﬁ%%

establish the access priority of the XX Drum Unit to the Central

Memofy'Address word being requested. The logic for Drum data

buffer status during a Read operation (RMOD) is located on

Sheet 25 left side Dwg6399903

e
2-4-3-6 Data Parity,/gg;;\eata word read back from the Drum

Sor C\\ex\(\m\ ?“"‘*V BUW\V\Q '\"‘*‘Q
is checked for parity in the same parity tree usedfé£m~§ar

\M f\*-ﬁ, YV\OBQ
gene:aéienf Data is presented to the tree under mnemonic

« (INBUS@@- INBUS23). The buffer load pulses (INR,G—INREi)

'\;a? vighA and \\'('Q.\ h \\1‘5 ° e“QLl Lasr e
strobe” parlty determlnatlonAlnto - XK £1lip flop.$
W el‘é "1'1&% 0'\1 avzesftnl\sq 4o IHM
corresponding to the/\¥EX®X buffer into which the word being

checkeéd, is loaded. When CLK 3 operates to load data BXX®

e e

XX¥ into Central Memory, it also strobes the parity stored in

.each of them;%%ﬁ'Parlty flip flops/ throughgf gate enabled
i" ‘{4“\ — -
by the RMOD level. The parity bit for eac‘»word (TUD024?%4§ ov \UGCL‘
e ‘Do\Xt\ Awv ke TTom 3\\2& 14 DW 1009 3) J?O rq-.h.lri..x,\ smgkz Pq,_‘ﬁ
~,()0u¢; ’returned to Central Memory with its correspondlng data wordg -

Kot RSN e A Rquceq

-2 »% Ser N iy “‘3
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NOTE
This concludes the BAXKEXSEARKXKX discussion
of Drum record formatting during a
Read Data and ClassAQperation. The
continuing discussion is concerned with
BRABKKFAARK record formatting for a
Disk File, during a Read Data and Class
operation. |

PisK Tsu
2-4-3-7{Read Data and Class Subfunctions A Read Data and Class

operation for a Disk involves the execution of the following

subfunctions: »
v(a)aReeding back a prereeorded header field from thewDiekxXX

and comparing it with the Disk File actual address effected

from the Read Data and Class instruction.
(b) Achieving Track Verification (TV) if the instruction

was qualified as Disk Policy.

(c) Flndlng the Startlng Address contained in the instruction.

,,Cra Lan) '%\l\{ Q\R‘K
(d) Readlng a Class Flelqﬂand comparing it with the
\\A&Q\JW\ © as Qow-‘\ S

Class Fieldﬁ&@ the Functional Class Regieterﬁwé&%@?'the
Read Data and Class instruction.

(e) Reading a Data Field and transferring each word to an

address in Central Memory.

(f) Generating a Check¥ield with the Data Field being read

and comparing it w1th the Check Field generated darlng the

A
* Write operation during which the FIE¥NAXKKKNEX Data Field

asn < Ay X 1§\7\T=\ BNA &(‘\Q %\ 3K < - e \\L\



NOTE
" The following paragraphs make references
to the discussions of Write Data and Class.
Refer to figure 2-10 for the continuing
discussion.

2-4-3-8 Format Time FT@#5 At FT@5, the Sub Field €ounter

'is reset, producing a decode of SFZ, a Data Word Counter is

D/E -
reset producing DW@Z. The EMwRegister indicator flip flop<%
+e E, A
is set) the AWD/BWD indicator flip flop is reset raising the
AWD level (See Sheet 13 Dwg 700903) and a C Register Eﬁﬁbty/Full
~
status indicator flip flop is reset producing CFUL*{Sheet 14
Dwg 700903),

2-4-3-9 Format Time FT@6 FT@P6 produces HACBUS which loads the

BB C buss with the RXEEEKX AWD portion of the actual

Disk address as described in detail in paragraph 2-4-2-12.
SiééeDﬁheMCFUL flip flop is reset,}ﬁ% CFUL* is high#y and is

gated with T2ENIDC, signifying FT@6, and DFID*, signifying

Sub Fielé Time. This gating produces a C Register load pulse
(LDC) which loads the Disk Address on the C‘bﬁss into the C
Registé?f"”With”éFUL raised, T2XFR is raised and a serial transfer
takes pia;é between the C Register andbthe E Register. The |
left and right half of thisdﬁ% AWD are transferred simultaneously
i; 12-bit serial fashion into the E Register. The transfer

& e

clogk is CC. The Parity of this word as all wcrds transferred
‘between-the C Register andAD or E Register s gc&fr“«“*fi

I



by comparing corresponding bits of the left and right half of

the word. The thirteenth CC pulse then resets the T2XFR level{i
and the CFUL level and strobes the Parity bit for the AWD into

the E Register, and switches the AWD/BWD indicator flip flop

to BWD. The BWD is loaded from the C buss to the C Register,

and from the C Register to the E Register in a manner simiflar

deacei'o e\o

to thatAfor the AWD. The thirteenth CC strobes the Parity of the
' BWD into the E Registef}resets T2XFR, resets the AWD/BWD indicator
flip flop to AWD and generatesXXKXXEKR EOWD which advances the

Sub Field Counter from SF@ to SF1.

Cq”) Generate T2CL@CBUS A gating of AWD, KR Write Not (WR*) and SF1
produces the T2CL@BUS level (Sheet 14 Dwg 700903) which loads
ﬁhe output of the Class @ Functional Control Register onto the
C buss (Sheets 3-7 Dwg 700903).

2-4-3-10 Format Time (FT@7) At FT@7 REN is raised as described

in detail in paragraph 2-4-2-13, and the D/E indicator flip flop

is jammed to E after having complemented to D at the EOWD of

the BWEX&XXXKKX header X BWD transfer from the C Register to

the E4Register. With REN raised, the R/W/S circuits in the

Disk File synchronize on the Header Field Preamble, and when the

End-Of-Rreamble (EOP) bit is read, data is released to the Disk
ﬁﬁTSU, synchronized with the Read Clockgé%@? generated from the

Réad Data bit—transitions. TheARC_from each of the six data tracks,

shlft§out the contents of the six E Registers into a comparator
\\
T gld
circuit to be compared with the prerecorded ﬁkader.wmmd bits ne




being read from the Disk File.

—2+=4-3-11 Header Count and Header Word Not Equal For a detailed
 discussion of these functions, refer to sub paragraphs of
~paragraph 2-4-2-13. These functions are the same for Read

Data and Class as for Write Data and Class.

XEXHXKXXBEXKNEXXKXKXKXKEEXEXEXX

2-4-3-12 Load Class AWD into ¥®XX C Register The down-edge

of the CC producing the EOWD of the Headerﬂﬂbrd C to E transfer
also lowers the EFUL indicator flip flop and lowers the ﬁ@’CFUL
indicator flip flop, which enables the next CCA%% pulse to

prodﬁce LDC, which loads the C buss, containing the Class ¢

~word into the C Register. ﬁ@% No transfer takes place to the

E Reéister until the EFUL indicator is raised again. This takes 8
place only after the last bit of the Header-Word is read back

from the six Disk racks, producing the T2L@B through T2L5B pulses.

These pulses complement D-type flip flops enabled by REN(Sheet
13 left side Dwg 700903) . when these flip flops set, they produce
the EFFUL through E5SFUL levels, which are gated with REN to

“

prodiggwgwg%set for thelzi.EFUL indicator flip flop. With EFL;W
j:ﬁ%éﬁfiﬁQXFR“is raised and the AWD of the Class word is‘serially
txansfefred into the E Register. The thirteenth CC pulse

lowers CFUL and strobes AWD Parity into the E Register. The
AWD/BWD indicator flip flop switches to BWD, Ehg§3LlBUS

pulse is generated, which loads the output of the Class 1

“Functional Control Register onto the C buss. LDC operates



With the EFUL and CFUL indicator flip flops now set, T2XFR is
my\'\ N :

0
4£aisedAand the BWD ¥F class is transferred/Ei%# into the
E Regiéter. Th§;OWD following the BWD produces a clear pulse
MJQLRFCL) which resets the Functional Class Registers (Sheet ;%_

exteeme right Dwg 700903ﬁ§§; This EOWD is also giféf-With REN
) SUTW S

aha‘kREN,m31gnifying SF1l, in this case, to producenan increment

pﬁlse(iNCRSF) stepping the SubField counter to SF2, e WXRHRICANEK

SCuwsl .
and, to produce upon the arrival of the next CC pulse the reset

of REN and the D/E indicator flip flop. When REN resets the

Read Data and Read Clockgﬂ@%? are gated off by reset of the
Eﬁd;bf-Pfeamble'(EOP) bitsin the R/W/S. Another Preamble must
be read and REN must be raised again, before Read Data and the

ﬁeédibioékb(ggg enters the TSU again. The thirteenth CC in
» [
e m\"\
the Class BWD transfer from the C;to E Register loads the BWD
Parity bit into the E Register and generates an LDC pulse,

which loads the C buss into the C Register. Since no data is

on the C buss, logic zeroes are loaded into the C Register.

2-4—3-15 Format Time FT12 REN was reset before FT1ll and is set
again for reading the Class Field back from the Disk File at

FT12. The gating is FT1l1l,EOFWD,EQ,and WHD* producing S2REN

S

‘which sets the REN flip flop through its clock input. When

synchronization has taken place on the recorded data and the

‘ ave
End-Of-Preanble (EOP) levels #z generated in the R/W/S, the Read

Data and Read Clocksﬁgéj/enter the TSU in synchronization. The ———

A.

output of the E Register is shifted into the same comparator used —

2 s



Read (o -

for Header Word comparison by theﬁ&@. The Read Data.from the

Disk is the other 1nput to the comparator. The same Read Lata
is also shifted into the front end of th~ E Reglster./%%
The results of this comparison is of no significance on a Read
instfuction and the Class-Not-Equal (CNE) level is inhibited
from raising. However, at thé end of the Class Word the EFUL
~indicator flip flop is set by the ietection of the last bit
5141\ e
of the Class KX Field (LﬁB-LSB)Aby the setting of the six D-type
flip flops on the extreme left side of XX Sheet 13 Dwg 700903.
Witb EFUL set and CFUL set during SF2, XX the T2XFR level is
raiéed and CC pulses shiff the C Register output of logic zeroes

Tea

into the front of the E Register while the Class Fieldﬁ@ﬁ%the
: ] 'ng W '“Ae. B\'SK
E Register&is shifted into the front of the C Register. The data

entering the C Register is identified by continuity symbol Al8

and the shift pulse serially loading the C Register is identifded

S

by continuity symbol Al9 (Sheets 10 and 11 left side Dwg 700903).
¢ At Pari£§f51£ timefﬁ% (T2P) , a load pulse T2XCCLZ is generated

by a gating of T2P, WR*, SF2, AWD, and the up-edge of CC.WXAKKX

ARXHKX XﬁkXXX This pulse is used to load the output of the

C Reglster into the Class ¢ Functlonal Class Register. The logic
i "m_xcups .

for generating@%%@%ﬁ is on Sheet 14 Dwg 700903 and the Class

.~ Registers are on Sheets 2 through 6 Dwg 700903. The down-edge
*y .
v CC
of the same CC lowers CFUL and the next!@own—edge generates LDC

=nafwaga1n, clearing the C Reqlster by loading in the empty C buss.

A ase S rses .
The‘T;YFR level sraises again as CFUL,&a:Séj7and the BWD of the

824



¥

Lot
g&ﬁg% Class Field is transferred into the C Register. A
(T2 xeedt )
similar loadﬁﬁ%%ﬁ&’pulse Yty for this BWD is generated
with the up-edge of the CC during Parity time. This pulse loads
the output of the C Register into the Class 1 Functional Register.
NOTE
At the end of record the Class Field is

swapped into the Holding Class Register XBX

making it‘available for sampling by the AMCP.

2-4-3-14 Sub Field 3 A gating of REN,RREN%Signifying SF2 X

in this case, and EOWD increments the Sub Field Counter to SF3 and
resets REN on the down-edge of the next CC pulseifiifity (Sheet

13 bpwg 700903). ﬁi As the Sub Field ERXKXXEXX Counter increments
lto SF3, the CFUL indicator is reset on the down-edge of the CC
pulse occurring during (T2P) which corresponds to EOWD in time.
When SF3 operates}ggthe T2ENLDC level, which enables the generation
of LDC during the Sub Field period, is inhibited and no ILDC pulse

is generated and CFUL remains reset.

2-4-3-15 Format Time FT15 REN is set again for reading of the

%

Data Field at FT15. The gating is FT14, TZREAD,WDCTﬁ*gsignifying

the word counter was loaded to some word count during the
instruction from the AMCP, and EQ, and EOFWD. This gating

» produces S3REN, which sets the REN flip flop through the clock
input and jam sets the Dataijeld flip flop raising the DFID level.
:§3REN also resets the first three stages of the Data Word Counter.

e e e e
3

DFID inhibits the Sub Field decodes of these three stages of the
§2.0



) connects .
Data Word Counter and]an additional five stages to these three

original stages to give the Data Word Counter a capability of

counting out the Data Field.

(:&} Read Preanble and First Disk Word The Preamble is read and

‘the read circuits in the R/W/S synchronlze The End—

level ‘WLKDQ-TlR“ﬁ)

Of-Preamble (EOP)AlS generated and Read Datahand,ﬁ’Read Clocks

("FZ?\QQ T2 Res)
enter the TSU from the Disk through connector 340 and

through the cable board at location 3A2 J17. The EOWD associated

with the transfer of the Class Field enabled the D/E indicator

flip flop to complement from E to D, and the data being read

is assembled in the six serial sections of the D Register. The

mnemonics operating are:%%%%ﬁ T2D@-T2D5 signifying the D Register

(1] D

is operating, XRRRE¥NRNRX T2RDP-T2RH5 signifying Read Data entering

the D Register, and T2CLK@Z-T2CLK5 signifying the Read Clocks

for the six sections of the D Register used to shift the data

into the D Register. These clocks are derived from data transitions

¢« by the Read Strobe circuits of the R/W/S.

(}g Transfer AWD From the D Register into the C Register When the

last bit of the first word is BEXAX¥®X shifted into the D Register,
the D type flip flops shown on the extreme left ¥¥R® side of Sheet
14 Dwg 700903, produce the DZFUL through D5FUL levels, which are
gated with REN and CC to set the DFUL flip flop through theXK®X
élock input. With the DFUL level raised during DFID, the

i3
TfXFR 1evel is raised (Sheet & Dwg 700903) and the AWD portion -

2t



(d) Disk Parity Error Each 24-bit word shifted out of the

D or E Register under mnemonic T2SROL and T2 SROR is checked for
parity in the same way parity was generated. T2SROL and
T2SROR ére gated to enable a Disk-Parity-Check flip flop
to complement whenever correspondiﬁg bits of each half of a
24-bit word differ in logic state. The Disk-Parity-Check flip
flop is held off except during T2XFR.XXEFEEKX At the end of
a 24-bit word, the output of this Disk-Parity-Check flip flop
(T2DPCH) indicates the parity of that word. The logic just
discussed is on Sheet 11 Dwg 700903¥X. NKEKX¥KXEX®X When an
AWDiis written, the Parity-bit is located in bit thirteen of
the left half-word. When a BWD is written its Parity-bit is
located in bit thirteen of the right half-word. AWD is gated with
SROL and the output of this gate is gated with DPCH at bit
thirteen time to see if Parity as written for the AWD agrees
with Parity as checked on play-back . The logic X¥8X being
discussed -is on Sheet 10 Dwg 700903. A similar gating of BWD
and SROR is found in this logi¢ to check for Parity in the BWD.
X®RX Parity time (T2P) or bit thirteen is represented in the
logic by continuity ¥ symbol H5. This check takes place
a@uring a READ for all words in the Data-Field and X¥EXX Check-
Field, as signified by the mnemonic ENCH in the logic. If
:Parify‘as written differs fromvPa}ity determined on play-back,

R
the bisk-Parity-Erro¥ (T2DPE) latching flip flop is set. The



XX T2DPE output of this indicator flip flop is a status condition

made available to the AMCP at the end of the record in which
2-t~ 2:[ -




of the wofd in the D Register is shifted into the C Register.
Data exits the D Register serially as a left and right half word.
Théﬁnemonics operating are SROL and SROR which produce data
for the C Register which can be identified by continuity symbol

. Al8 (Sheets 10 and 11 Dwg 700903). The shift pulse operating
cén be identified by continuity s&mbol Al9 on sheets 10 and
11‘Dwg,790903. The shift pulse is derived by gating T2XFR
with CC and inhibiting the gate with T2P signifyiﬁg'Périty time.

ﬂq\( weu\ ?cn-\\\ H.dl"F 'Uﬁ'é
: Eaarare AParity is generated by XXEXEXXXWYX presenting

C o)

the -left and right half data-bit tralns (SROL and SROR) to

l“\‘ﬂ \o SY‘& wct;? unnﬂ

identical flip flops, which arepﬁese%abo&aze-T2XFR Each logic
“}" data-bit enables the flip flop to complement with the CC pulse,

and each logic "@" data-bit inhibits the flip flop from complementing.
u“‘;,\'\ ‘c '\i‘\'?

At the end of”T2§FR;.the ﬁ}“%left and right Parlty flip flops
“The ou} g\s oS Miese \'t‘ Fleps gre

lndlcate ﬁﬁleft and right half AWD Parlty,\whwéh ¥8"loaded into

\q\ Q\\ ia
hn&&wé% flip flops by the CC pulse during T2P at the end of the

AWD-. This load pulse is identified by continuity symbol H10 on

Sheets '10_and IRXXX 11 Dwg 700903). The output of the parity

ace
flip flopsAdesignated LP and RP.

(vfaggg,Load A Register When T2P is raised during the Data Field XK®XXX
of a Read operation the CFUL indicator flip flop is raised (Sheet

.4 Dwg 700903). A gating of CFUL, DFLD, READ,AWD, and AFUL*

th
produces a load pulse (LDA) for the A Register. The AFUL indicator

. 35 .
flip flop is initially reset at PZ¥/% time. LDA strobes the output

of the C Register (C@P-C23) into the A Register and loads the
[ 2T



/LéftwﬁériﬁykaP) and Right Parity (RP) bits,determined by
the précess discussed in the preceding paragraph, from XXXX
_ﬁﬁiﬁXngxxxxXg Holding Parity flip flops into another set
of flip flops.

(%%*Transfer BWD from D Register to C Register The KXXX T2P

pulse following transfer of the AWD, sets the AWD/BWD indicator

pulse

flip flop to BWD and XX
gated ¥a$%X with READ , resets the CFUL indicator flip flop.
T2XFR raises--and the BWD portion of the first BEXEESOMEX RAKK
data Disk word is transferred from the D Register into the C
Regiéter in the same way as described for the AWD. Parity

for the BWD is generated in the same way as for the AWD.

(3) Load B Register At T2P following the BWD, the IDB pulse is
generated. IDB .is produced by a gating of CFUL READ, DFILD and
BWD. The IDB pulse loads the B Register with the BWD from
the oufpﬁt of the C Register, and KAXX loads XEX the BWD Parity

«bits into @ Parity flip flops:

2-4-3-16 Enable Store Request The DFID level latches a flip flop
which supplies one condition for enabling Store requests to a

gate Other conditions for producing the Enable Request (ENRQ)

are! KRRAXX WDCTﬂ#% once again signifying some word

. count has been XREXALER specified in the instruction from the

n'
AMCP, and EQ signifying the correct Starting Address has been
effected. In addition, the A and B Register must be full or

—_— wken}

elther A or B must be full WXENXEKEXEXKXEX fig the Store Request

273



is to and odd Central Memory Address as signified by CMAl8 in the
logic (Sheet 14 ,extreme lower left,Dwg 700903). The twb
mnemonics RF3*% and KXX RF4* are inhibiting signals when low,
and ﬁﬁﬁg@7operate after the first word of the data field has
been transferred. These signalgwinhibit the generation of
ENRQ for a period of time during'which the data.bufferthhrough
which each word is processe@ are in a transitory state andgﬁgﬁﬁ?/
consequently not able to accept another word. |
NOTE
A detailed discussipn of Disk
Request Generation Circuits is
deferred until paragraph 2-6.
With the A and B Registers filled,the Store Request is generated
by the raising of ENRQ. Both the A and B Registers are £filled.
However, there outputs are inhibited until either T2ACBUS or
T2BCBUS is raised. These levels are produced by gating the
. output of the A/B indicator flip flop with READ and DFLD. Since
the A in@icator flip flop is initially reset and since gﬁ%ﬁg@ no
acknowleagement to the Store request has as yet been received,
the A level is raised now,. and the output of the A Register XX
EXSKIRAX and its associated AWD Parity flip flops are enabled.
. (See Sheet XX 14 Dwg 700903 for generation of T2ACBUS and T2CBUS)
%“The request is looked at by the TUIM, which assigns priorities

for the use of the Central Memory Xngxxx'bata buss shared bf—

theéfour TSU's. When a buss is assigned to this request and-
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the request is not regjected,subsequently, by the Central
Memory, within a specified time period,a signal with mnemonic

RF1l is raised. (The logic generating RF1l will be discussed

in detail in paragraph 2-6 dealing with Disk Request Generation.)
RF1l,gated with READ, produces a signal (CBM) which gates the
output of the A Register into Central Memory(Sheet 14 Dwg 700903).
Data leaves the output gate on the data buffer boards under
mnemonic XEREX TUDOZP-TUDO23. The Parity bits leave the data
buffer boards under mnemonics TUDO24 and TUDO25. The two

Parity bits TUDO24 and TUDO25 are gated in the TUIM to produceb

a single Parity bit (TUDO24) (Sheet 19 Dwg 700903). This bit and
the data 5its are lafched by Master Clock (MC) and leave the
TUIM under mnemonic XX TUDOZPL*-TUDO23L* and TUD24* (Sheets 19
and 20 Dwg 700903). From the TUIM, the Data and Parity bits

are jumpered througha XEXKEX Cable board (Sheet 47 Dwg 700903)

and leave the AMTU through connectors 382 and 383. The EOWD
produced at the end of the BWD }jf transfer from the D Register %ié
the C.Re;ister, enables XE the D/E indicator flip flop to compiement
to E on the CC pulse. This connects the C Register to the E
Register, into which the next Disk word will be shifted from the
Disk File. It should be noted that the Disk word is broken up
~into two 24-bit words and Parity, and each of these words require

a Store request for its transfer back to Central Memory.
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(Iﬁ Check Field Generation by Reading of Data Field All data

shifted out of the D and E Registers into the C Register during

the Data Field , is also X¥ presented to a half-adder-circuit—
to be added with the output of a Check—Field Register. The
loglc for this function is located on the extreme upper left side

of Sheets 10 and 11 Dwg 700903. A 31gnal TZENCH identified

by contlnulty symbol H4, enables the operatlon of the CheckéKX&d

s - - —— e - o

Fleld Reglster durlng the Data Fleld and for the Check Field

which follows. T2SROL and T2SROR representlng serial data forming

left and rlght half words from the KE D or E Register and identified

by contlnulty symbol A4 33 gated with READ to produce one input

-eaw- M‘-& -~ wb -
to. ﬂ@e half adder c1rcu1t CHOL and CHOR represents the other

1nput to the left and rlght RETARRER half—word half-adder

T s s P —— -

c1rcu1ts. TZXFR 1nh1b1ted by the Parlty bit tlme (T2P) and

1dent1f1ed by contlnulty symbol H6 in the loglc, is gated with

CC to produce shift pulses for the Check Field Register. Each
Dlsk word bit of the Data Fleld is KEX half—added w1th the results

« "o o _ . -

of prev1ous half—adder blt summatlons ex1t1ng from the output
o;wthe dheck Field Reglster and the results of this half-adder
summation dre shifted into the Check-Field Register. When an
entire Disk word has been shifted XXEHXEXNEXEXREFAKEEL through
the half;adder ihto the Check Field Register, the EOWDpulse |
joperates. EOWD XXXX®X is gated with the Rotation (ROT) signal,
which is high when bit 19 (Disable Check Code Cycle) in the

Instruction Control Register is reset, and with CC identified

by continuity symbol A9 (Sheets 10 and 11 Dwg 700203). This /2 ¢



gating provides a pulse for shifting the Check-Field Register

one additional XWAXXKEXEAXABKKXK bit position for each Disk
MQQ?&.;Méﬁ time of ratation, the output of the right half-word
Check-Field Register is connected to the input of the left
“half-word Check-Field Register, and the output of the left
XK half-word Check-Field Register is connected to the
input of the right half-word Check Field Register. Rotation,

therefore, shifts the entire 50-bit Check-Field Register one

bit position for each Disk word processed through the half-adder.

2-4-3-17 Check Field Each time the BWD of each Disk woxd

is tfansferred from the D or E Register, ;he EOWD signal

is generated. Using the three stages of the Sub-Field Data
Word Counter and the additional five stages connected to these
stages by raising DFID, a count of 256 is decoded, which XEXHEX
marks the end of Data Field and the beginning of Check Field.

B

The pulse is given mnemonic CCHFID* (Sheet 13, right side, Dwg
¢ 7oogd§?ﬁ' CCHFID* latches a flip flop to the set position,
producing DWOVF, which enables a D-type flip flop to set.

When the IDB pulse operates to transfer the BWD of the last

wordja?mihe Data Field ¥¥¥X into the B Register, the
BX¥xE D-type flip flop sets producing the T2CHFID level (Sheet

§ 13,upper right Dwg 700903). When T2CHFID i§ raised, the
previously written Check-Field is read into the D Register.

When the D Register is full the T2XFR level is raised (Sheet

A :
13 Pwg 700203). The D Register output (T2SRCOL and T2SROR}identified

—— o e e e T A e MM T TA e T Tenw TTAMNAASD & 127
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shifted into another half-adder circuit with the output of

the Check-Field Register (T2CHOL and T2CHOR} identified by
continuity symbol AS. The‘Check—Field Register output at
Check-Field time, which is the half-adder summation of each
bit of each word of the entire Dgfa-Field, should agree bit-for-
bit with the Check-Field word being transferredvfrom the D
Register, since this word was formed by the half-adder summation
éf ﬁhetSame’ﬁxxXXEXEXﬁx Data-Field, when it was written on the
BAEX¥ Disk.

Transfer Check-Field Comparison Results’to C Register (AWD) XRXX

The AWD output of ¥KE this half-adder circuit identified by
continuity symbol Al8 (Sheets 10 and 11 Dwg EREREX 700993) is
’Eﬁffﬁéﬁfxxkintd'the C Register by thé”ééiébéfafihg while T2XFR

=X i§ raised. The shift pulse is idéhfified by continuity symbol
A19 (Sheets 10 and 11 Dwg 700903).

Load“Check—Field Status Register With AWD of‘Check~Field When

the XXRX T2P pulse BX following the AWD operates at the
thirteenth bit-time, the CFUL indicator flip flop is set by the
down-edge of CC. The gating of CFUL, AWD, T2CHFID, READ and CC
(1200 cng)
then produces a load Check @ pulse AF2EB¢HPS (Sheet 14, right
side, Dwg 700903). The T2SDCH# pulse strobes, the output of
the C Register (C@F-C23) into a holding Check Field @ Register
(Sheet 9 Dwg 700903). The output of this Register is routed

through a EXKEX cable card (Sheet 49 Dwg 700903), and out

connector 380 to the AMCP, which can sample the datz if it desires.
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(jﬂ BWD _ Wken CFUL lowers again after T2P time, the T2XFR window
raises again, and the BWD portion of the Check-Field word from
the Disk is compared EXX with the BWD portion of the Check-Field
¥X word from the Check-Field Register. The results are transferred
AX into the C Register. The CFUL indicator flip flop sets and
produces,when«gatéd with T2CHFID,  READ and CC, the ILDCH1l pulse,
which strobesrfhé BWD portion of the Check Field word now in
the C Registefﬁiﬁtowa KEXXX holding Check-Field (1) Register (Sheet

‘>9 Dwg 700903).V Tﬁe output of this Register is routed through a

cable card (Shéét‘4§ Dwg 700903), out connector 380 to the
AMCP, which can sample the data if it desires.

(:4) Set Check Not Zero XﬁXﬁ Indicator The LDCH1 pulse is not

conditioned b¥ AWD or BWD and XKX®EX therefore actually operates
each time CFUL is raised during the Check-Field. Each time

the IDCH1 pulse operates, the C Register is full with, first,
the AWD of the Check-Field and next with the BWD of the Check-
Field. Each time the LDCHl operates every bit in the %

€

C Register should be at logic zero. The individualfijf bits

of the C Register are collector OR-gated after one inversion.
The results of the OR-gating is called Check-Zero (CHZ),
should be at logic "1" as long as all bits of the C Register

are low at %

@ ILDCH1 time (Sheet 9 Dwg 700903). After one
"rinversion to CHZ*, this signal is gated with the LDCHL pulse

(Sheet 8, middle bottom, Dwg 700903), to set a latch if one

blt in either the AWD or BWD Check-Field from the Disk and

4;-—————~w~. e

Check-Field Reglster fail to match, thereby raising the CHZ* line.
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Paragraphs 2-4-3-18 and 2-4-3-19
following, discuss pruﬁs and Disks’
together rather than independently,
since the function discussed in these
paragraphs is essentially the same |

for Drums and Disks.

2>4f§sisz:End~e£—Reaémaata~and~Class&Qpeaa%&on'swapﬂzcunt—eycli\\\

fWhen no-new- 1nstrucfio ~has-been received  from the ANMCP during”

e ———
T T

_.2.record—the~swap-Cycle=which-comes~ at«mC“t}fev-enambfsfﬁé“xgEEEa"

e,

2% 2-4-3-18 End of Operation (Read Data and Class) Swap-Count-Cycle

When no new instruction is received from the AMCP while the

Read Data and Class operation is in progress, a Swap-Count-Cycle
will be generated which swaps the Functional Regésters into the

Holding Registers in order to make information available to the

AMCP upon request. For a detailed discussion of the End-Of

Operation Swap-Count-Cycle, refer to paragraph 2-4-2-22, which

P

LI
discusses the End -Of-Operation XXXE (Write) Swap-Cycle. The

Read End-Of-Operation Swap-Cycle operates in an identical manner.



2-4-4 Write If Class Is Equal This operation applies to Disks
BRK o

only. Essentially, this operation is the same as a Write

previously written on the Disk, is compared with the Class
loaded into the Class Registers during the Instruction sequence.
If there is agreement, the TSU logic proceeds wifh a normal
write Data Field operation. If there is not agreement no

data transfer takes place.

2-4-4-1 Write~-If-Class~Equal Load Sequence For this operation,

the following Holding Control Registers are loaded:

INSTRUCTION

DEVICE ADDRESS

CENTRAL MEMORY ADDRESS

MAP (OPRIONAL)

WORD COUNT

CLASS

U
One Control Register is loaded from the AMCP output buss with
(each pair of ACTC and WIPC commands as discussed in paragraphs
2-3-3-2 and 2-3-3-3. The Instruction Register is loaded first,
and XX the Unit Register is leeded last),as discussed in paragraphs
2-3-3-2 (b) and 2-3-3-3 (a)}

(a) Generate Swap Required And Start Swap Counter For this

ﬂbperation, a Swap-Required (SWPRQ) signal is generated at the

end of the Register loading sequence, as discussed in paragraph

2-4- l 2 (a) and the End-0Of-Record pulse 4ﬁ0§)ﬁ%@kﬁég%?é@éﬁéggﬁ~//
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initiatesa Swap-Counter-cycle,as discussed in paragraphs

2-4-1-2 (b,c. and 4d).

2-4-4-2 Swap XX¥XK¥EX Function During Write If Class is Egqual The

Swap Counter decodes are the same for this operation as for the
Write Data and Class operation, Qiscuesed in paragraph RXXdxX
XXX RXAXAKX 2-4-2-2 (a through i).

2-4-4-3 Equal EQ is effected in this operation just as in a
Write Data and Class operation,X®X as discussed in paragraphs
2-4-2-3, 2-4-2-4, and2-4-2-5.

2—4—4—4 Format Time FT@5 At FT@5, the Sub-Field Counter is

reset/,produc1ng a decode of SF@, a Data Word Counter REXXXXX

is reset produc1ng Dwﬁ The D/E Reglster indicator flip flop

is set to E, the AWD/BWD indicator filp flop is reset raising
a,ﬂg '\"Ae, EWL \x&\cj\\q, 3\'\1Q :\at s 3"\'\& 2 >

the AWD levelA(Sheet 13 Dwg 700903) aaﬁté C Register Empty/Full
A Laank he -

Q

9—4 4-5 Format Time FT@F6 FT@6 produces HACBUS, which loads

the C buss with the AWD portion of the actual Disk Address as
described in detail in paragraph 2-4-2-12. T2ENLDC enables

the LDC pulse to be generated and the Disk Address is loaded
from the C buss into the C Register. CFUL raises with the ILDC
ﬂgglse and XRXXXKX T2XFR level goes up enabling a serial transfer
between the C Register and the E Reglster The left and right
fhalf of this AWD are transferred simultaneously in 12-bit

serlalefashlon into the E Register. Parity is determined by
/32



serial comparison of corresponding bits of the left and right
half-words. The thirteenth CC reséts T2XFR and strobes the
Parity-bit into the E Register. The BWD is loaded from the C
buss into the C Register, and from the C Register into the

E Register in a manner similar to that described for the AWD.
The thirteenth CC strobes thé Parity of the BWD into the E
Register, resets T2XFR, resets the AWD/BWD indicator flip flop
to AWD and generates EOWD, which advances the Sub-Field Counter

from SFZ to BEXXX SF1.

(a) Generate T2CL@BUS A gating of AWD,WR* and SF1 generates

the T2CLPBUS level (Sheet 14 Dwg 700903 ( which loads the output
of the Class @ Functional Control Register onto the C buss
(Sheets 3 through 7 Dwg ZRRERX 700903).

2-4-4-6 Format Time FTF7 At FTF7, REN is raised by the

S1REN pulse as described in detail in paragraph 2-4-2-13, and the
D/E indicator flip flop is jammed to E after having complemented
cfo D at the EOWD of the header BWD transfer from the C Register
to the XXﬂE Register. The S1REN pulse also jams the EO through E5
latching flip flops (Sheet l3,mupper left side, Dwg 700903)
enabling the E Register for'transfer. Finally, S1IREN pulse jams
the Data Word Counter to DW7. With REN raised, the R/W/S/
ﬁéircuits in the Disk File synchronize on the Header-Field
Preamble, and when the End-Of-Preamble (EOP) bit is read,
data is released to the Disk TSU, synchronized with the Read

Clocks generated from the Read Data bit-transitions. The RC



~from each of the six data tracks shifts out the contents of
each of the six E Registers into a comparator circuit to be
“compared with the prerecorded Header Field bits being read

from the Disk File.

w2-4-4-7 Header Count and Header Word Not Equal For a detailed
discussion of these functions, refer to sub paragraphs of
paragraph 2-4-2-13. These functions are the same for Read Data

and Class as for Write Data and Class.

2-4-4-8 Load Class AWD Into C Register The down-edge of the

CC producing the EOWD of the gea@gr—WPrd;glggg}sée%»toE»§egister
transfer, also lowers the EFUL indicator flip flop and loWers

the CFUL indicator flip flop, which enables the next CC pulse

to produce ILDC, which loads the C buss, containing the Class @

word into the C Register. No transfer takes place to the E

Register until the EFUL indicator is raised again. This takes
place only after the last bit of the Header-Word is read back

from the six Disk tracks, producing the T2L@B through T2L5B

€

pulses. These pulses complement D-type flip flops enabled by
REN (Sheeéhié; left, side, Dwg3700903). When these flip flops
set, they produce the EJFUL through E5SFUL levels, which are
gated with REN to produce a set for the EFUL indicator flip
flop. With EFUL raised, T2XFR is raised and the AWD o%ithe
im‘(‘flass--Word is serially transferred into the E Regisﬁef. The
thirteenth CC pulse lowers BEXXRK CFUL and strobes AWD Parity in€30-
the{? Register. The AWD/BWD indicator flip flop switches to -

BWD, the T2CL1BUS pulse is ¥X¥X generated, which loads the output



of the Cléss 1 Functional Control Register onto the C buss. The
EOWD associated with the BWD of the Class-Word just transferred
to the E Register increments the Data Word Counter to DWZ and
increments the Sub-Field XX Counter to XERZX SF2 and resets
REN. When REN resets, the Read Data and Read Clocks are gated
off by reset of the EOP bit in the R/W/S. Another ¥¥¥# Preamble
must be read and REN must be raised again, before Read Data and
the Read‘Clocks enter the TSU again. The thirteenth CC in the
Class BWD transfer from the C Register to E Register loads the
BWD Parity bit into the E Register and generates an ILDC pulse,
which ioads the C buss into the C Register. Since no data is

on the C buss, logic zeroes are loaded into the C Register.

F

2-4-4-9 Format Time FT12 REN was reset before FT1l and is set

again for reading the Class -Field back from the Disk File

at FT12. The gating is FT1l, EOFWD, EQ, and WHD*, producing

o g

S2REN, -which sets the REN KXXX flip flop through its clock

sl e e e

input.

(a) €lass Not Equal When synchronization has taken place

on the rec;rded data and the End-Of-Preamble (EOP) levels are
generated in the R/W/S, thé Read Data and Read Clocks enter the
TSU in synchronization. The output of the E Register is shifted
into the same comparator used for Header Word comparison; by the
Read Clocks. The Read Data from the Disk is the othef input to

the cémparator. The same Read Data is also shifted into the

A
£X8HX front end of the E Regiséer. The results of this comparison,

1%



signified by the mnemonics CMPEA and CMPEB are gated with the
output of a latch set by the S2REN pulse (Sheet 14 Dwg 700903).
REN is the only other level at the gate. If either CMPEA or
CMPEB rise, the gate produces an output, setting a latch and

thereby producing the Class-Not-Equal (CNE) level. The CMPEA

and CMPEB levels are

XX looked at during a
compare window defined by setting of a latch by S2REN, treviously
mentioned, and the resetting of this latch by the RRHD pulse,
which is generated by the last bits of the Class-Word being

read from the Disk and thereby setting the EFFUL-ESFUL flip flops

shown on the left side of Sheet 13 Dwg 700903. The CNE -Ss=tmh ouA?:\
AR o s*\co\us eo“é \wvx VV\QBQ amu\db.xec \\" “\“\‘e %‘MCF
&ﬁzSEEEZSQ.i*F et e P TG ch R

(b) Write Enable Write Enable (WEN) is inhibited or enabled

ey o

to set by the results of the Class-Field comparison. A clock
lnput (S3WEN) to the WEN flip flop is produced by gating WRCIC,

WEN* , WDCT@* and FT13. When FT13 arrives the up-edge of the

clock is produced. During FT13 the Class comparison takes

place. CNE is presented to the J enable and the jam-reset

Bl

inputs of the WEN flip flop. If Class-Not-Equal (CNE) is set,

the WEN flip flop is inhibited and when the Format Counter 33

L e

steps from FT13 to FT14 the S3WEN clock down-edge operates but
the WEN flip flop, being inhibited, remains low and no write

transfer takes place. If CNE is reset the WEN flip flop is

en%bled and when the Format Counter steps from FT13 to FT1l4 the

S3WEN clock down-edge sets WEN which in turn latches WENDL. 36



WENDL is used to enable the write amplifiers in the R/W/S of
the Disk File. ' 3
secon

(¢) Load E Register With #fwst Word Of Data Preamble Since

the detection of the last bit of the Class-Word raised EFUL
and since CFUL is raised, T2XFR also risesX®X and XKAXXX enables
tﬁe shifting out of the logic zerges in the C Register XX loaded
during FT1f by the LDC produced after the Class-BWD transfer
into thé E Register. This T2XFR is‘occurfing whiie‘tﬁe Sub-Field
@ounter is at SF2. SF2 is gated with the Write-If Class-Compare
instruction (WRCIC) produced when bits 17 and 18 of the Instruction
Regiéter are at logic "1". This gating produces a level (T2EVP)
which forces logic zeroes for every bit being transferred from
the C Register. At bit thirteen time, the Parity bit is also
forced to a logic zero, as the AWD/BWD indicator flip flop
switches to BWD. The BWD is transferred int*o» the E Register
while T2EVP continues to operate. T2EVP causes this entire

¢ Disk Word to be transferred into the E Register as logic zeroces ,

5 ecoy\k D
thus forming the £4%xt word of the Data Field Preamble.

\OQ‘\L
(A) Load Class Functional Register As the C Registerp=zero

output is shifted into the front of the E Register, the E Register
has‘the Class-Field which was read in from the Disk during

Class comparison, shifted out into the C Register. The data
entering the C Register is identified by continuity symbol AlS8

and the shift pulse serially loading the C Register is identified

byiéontinuity symbol Al9 (Sheet 10 and 11, left side Dwg 700903).
JA %



At T2P time a load pulse (T2XCCLZ)XX is generated by a gating

of T2P, WR*,SF2, AWD, and CC. This pulse is used to load the
output of the C REEXK Register into the Class @ Functional Class
Register. The logic for generating T2XCCLZ is on Sheet 14

Dwg 700903 and the Class Registers are on Sheets 2 through 6 Dwg
700903. The down-edge of the same CC lowers CFUL and the next
dowe—edge geﬁerates IDC again, clearing the C Register by loading
in the empty c buss The T2XFR level rises again as CFUL rises

and the BWD of the Class-Field is transferred from the E Register

into the C Register. A second load pulse XXRBREXAXX (T2XCCL1)
for the'BWD is generated with the up-edge of the CC during Parity
time. XX This pulse loads the output of the C Register into the

Class 1 Functional Register.

At the end ofithe record the Class-Field is
swapped into the Holding Class Register,
making the Class information available for
sampling by the AMCP.

BX 2-4-4-10 Write Data Preamble XIAX with WENDL raised, the

are
write amplifiers; for the EX selected heads #g switched on and the

conteﬂ£4(All logic zeroes) of the D Register, which was reset
ﬂkat FTﬂS, is written on the Disk as the first word in the Data-

Field»Preamble. The output of the D Register is selected

rather than the output of the E Register, since the D or E

Write Mode (DWRMOD/EWRMOD) fllp flop is initially X¥EXX reset

134



before WEN is raised (Sheet 13, extreme upper left, Dwg 700903).
Write Daté exits the D Register through gates enabled by WENDIXXXX
and the T2D@ through T2D5 levels (Sheets¥X 10 and 11 Dwg 700903).
It should be noted that S3WEN jam sets the DFUL and EFUL indicator
flip ﬁlopén(sheet 13 Dwg 700903). When the last bit of the first
Qord of the Preamble is shifted out of the D Register as signified
5y)the mnemonics LPB and DY being raised, the DFUL flip flop is
reset and the DWRMOD /EWRMOD flip flop sets, producing EWRMOD (Sheet
~13, 1e£t siae, Dwg 700903). Now, the secoﬁd wordAof tﬁe Data |
Preamble is written from the E Register, which is loaded with
;é%éél T2XFR goes up and enables EKEX an AWD-transfer of logic
%é?égs‘frqm the C Register into the D Register. KXThe thirteenth

CC produces IDC, which loads the empty C-buss into the C Register

again. T2XFR raises and enables the transfer of the logic zero
o;;put of tﬁe C Register into the D Register.' The D Register is
now loaded with the third Preamble word, and the EOWD occurring
'aﬁ};he end of the WXXX BWD, switches the D/E indicator £flip flop
to E. -%;;;Mthe E Register writes the final bit of the second
Preamble -Word, the RKRY{EWRXX DWRMOD/EWRMOD flip flop switches
back to DWRMOD and the EFUL indicator flip flop resets. The

D Register shiftx the third Preamble-Word onto the Disk. The

;:fourth word of the Data-Preamble is produced by gating SF3,

DW7, and READ* with AWD and BWD at two separate gates producing

T2PACBbS and T2PBCBUS levels which force End-Of-Preamble (EOP)

D
loglc,one bits onto the C buss. These bits eventually BIRHRXXX
ri9



produce the EOP-bit for four of the sectiens of the E Register
and the Parity generation logic supplies a logic one for the
_EOP bit of the remaining two sections of theE Register.

2-4-4-11 Data Field, Check-Field, and Postamble The Data-Field,

Check-Field, and Postamble of tho Write-If-Class-Compare operation,
are handled exactly as in a Write Class and Data operation
(Refer to paragraphs 2-4-2-17 through 2-4-2-19.)

2-4-4-12 End of Write-If-Class —-Compare Operation Swap-Count- Eyele

When no new instruction is received from the AMCP while the
Write-If-Class-Compare operation is in KXXXXX®® progress, a Swap-
Count-Cycle will be generated which swaps the Functional Regisﬁers
ipto the Holding Registers in order to make information available
to the AMCP upom request. For a detailed discussion of the End-
df—Operation Swap-Count-Cycle, refer to paragraph 2-4-22, which
discusses the End-Of-Operation Swap-Cycle in a Write Data and
Class operation. The Write-If-Class-Compare operation is
identical.

2-4-5 Write Headers This operation, which applies to Disk

Files oniy, causes the complete Disk Address of a given

record to be written into tha; record. The Header FieldXxXX
consists of four Preanble ﬁisk words, a Header Disk-word and

a Postamble Disk-word. The ¥¥ writing of headers is done before

the Disk-File is placed in the Computer System for transfer operationr

2-4-5 Write Headers Load Sequence For this operation, the

following Holding Control Registers are loaded:
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INSTRUCTION

DEVICE ADDRESS

UNIT
One Control Register is loaded from the AMCP output buss with
hgach_pair of ACTC and WTPC commands as discussed in paragraphs
.2-3-3-2 and 2-3-3-3. Ths Instruction Register with bit 17 set
~and bit KX 18 reset and thereby producing the Write-Header (WHD)
~command, is loaded first and the Unit Register is loaded-laég::

as discussed indi paragraphs 2-3-3-2 (b) and 2-3-3-3 (d);
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(a) Generate Swap Required And Start Swap Counter For this

operation, a Swap Required (SWPRQ) signal is‘generated at the end”
of the Register loading sequence, as discussed in paragraph
2-4-1-2 (a) and the End-Of-Record pulse (EOR) initiates a Swap-
Counter-Cycle as discussed in paragraphs 2-4-1-2 (b,c,and d).

2-4-5-2 Swap Function During Write-Header The Write-Header

operation requires the Swap Device Address (SWDA) décode to

load the Device Address into the Functional Device Address Control'
Registers, gnd requires the Swap Unit and Instruction (SWUNI)
decode to swap the Unit Selection and Instruction into the
Functional Control Registers. However, the other Swap decodes
diécussed'in paragraph 2-4-2-2 (a through i) are of no

significance fo:.this operation.

2-4-5-3 Equal EQ is effected in this operation just as in a

Write Data and Class operation, as discussed in paragraphs

2-4-2-3, 2-4-2-4 and 2-4-2-5,

2-4-5-4 Format Time FT@5 At FTF5, the Data Word Counter is

.

reset, pibducing DWZ, the D/E indicator flip flop is jammed to
D XNNEEESODEHKERARX by the SIDFUL pulse,produced by gating
KERXXIERXK WHD and FT@5. Also at FT@5 the DFUL and EFUL Empty/Full

status indicator flip flops are jammed set. The SiDFUL pulse

is used to set the DFUL flip flop while the EFUL f£flip flop is

set by FTZ5 (Sheet 13 Dwg 700903).

#*

2-4-5-5 Format Time FTZ6 At FT@6, the WEN flip flop is sety,




through the clock input. The signallf® used as a clock is
produced by a gating of FT@5, WHD, EOFWD, and WEN* (Sheet 13
Dwg 700903) . When WEN rises the WENDL latch is also set
thereby enabling the write XMEINRARKKX amplifier circuits
in the R/W/S of the Disk File. WENDL gated with DWRMOD, which
is the reset output of the DWRMOD/EWRMOD flip flop, produces a

v (shed qug?ep le &t Dwf) Tecavd/,
jam-set for six latches producing D@-D5 levelsA The D Register,
- which is filled with logic zeroes by reason of pee] being reset
by FT@5, begins to shift the first Disk-Word of the Header-
Preamble into the R/W/S with Clocks (T2CLKZ-T2CLK5) which

e b\\*?u«* b& *\18 Sy \4\(‘.\45’)

are énabled at a gate byA@ZDﬁ—TZDS)(Sheets 10 and 11 Dwg 700903).

(a) Load Third Preamble Word into C Register The T2ENLDC

level produced ¥i¥ FT@6 (Sheet 13 Dwg 700903) enables the Load
C Register (ILDC) flip flop to set on the CC clock producing
the IDC pulse. IDC raises the CFUL indicat-r flip flop (Sheet
14 Dwg 700903) and loads the empty C buss into the C Register
causing it to be filled with logic zero bits.

(b)- Transfer Third%¥X Preamble-Word into D Register When the

last bit of the XXKXX first Preamble-Word is shifted out of

the D Register, the L@B decode (Sheet 14, upper lefi{ Dwg 700903),
is produced. L@B, DZ, and WENDL are gated to reset the DFUL
indicator flip flop (Sheet 13, lower left, Dwg 700903). When
DFUL lowers, T2XFR rises and the AWD of what will be the third

Preamble-Word is shifted into the D Register. When T2P operates,
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IDC loads logic zeroes from the C buss into the C Register again,

and T2XFR is lowered. CFUL and T2XFR X¥£¥ are set again, and

(shes
' - - Wi Wi ASere 1ecie
into the D Register. T2ENE® {ve -uce}. \,,\/ ga\‘\\“-ﬂ WD el D ¢ ¢
o \,03\“' 2 eco  Sov AW\ 56- \31‘\& ot A Doy -\)o..ré.(;\,\“\g o and 1 ‘b‘m\'zooqo'b) .
(b) Load AWD of Fourth Preamble-Word into C Register The

the BWD of what will be the third Preamble-Word is shifte_.\cfge,{nmm}\,“bw‘5

EOWD is decoded, the D/E indicator flip flop switches to E,

the AWD/BWD indicator flip flop complements to AWD, the Data
Word Couhter B¥WAXK steps to DW1l, the DFUL indicator flip flop

is set and TZXFR lowers (Sheet 13 Dwg 700903). The CFUL indicator
flip flop resets and the IDC pulse loads the ¥¥X C buss into

the CARegister. At this time the C buss contains the End-0Of-
Préamble‘(EOP) bits associated with the AWD. The EOP bit configuratio
hasjbeen loaded onto the C buss by the PACBUS signal, produced
¥¥% by a%gating of WHD ,DW1 and AWD (Sheet 13,extreme right,

Dwg 700903). PACBUS forces a logic one into bit positions g2

and 16 of the C buss (Sheet 12 Dwg 700903).

€ (c) W;E%é_Second Word Of Header Preamble When the last bit

of the first Preamble-Word is detected the DWRMOD/EWRMOD flip X
' eP-ES

flop complements to EWRMOD latéhing‘E§§§% (Sheet 13, upper left,

Dwg 700903). This causes the E Register, which was also reset

i

at FT@5, to shift the second Preamble-Word consisting of logic
~zeroes, ;Qto the R/W/S by the T2CLK-T2CLK5 clocks,enabled by \we sy
"‘E¢~E§ Vahel OuC\QW‘S 2 VPN ¢ Reval\ne) usder mneme C

T2D@*-T2D5* (Sheets 10 and 11 Dwg 700903).

- (d) WXAX Transfer Fourth Preamble-Word into E Register When

. S } o
the last bit of the second word of the Header Preamble is shifted
/42



out of the E Register, the EFUL indicator flip flop lowers,
raising T2XFR. The AWD K®¥X of the X¥xxxX fourth Header
Preamble:Word is shifted into the E Register. TheXX T2P decode
lpwers T2XFR, generates another IDC and complements the AWD/
BﬁD indicator flip flop to BWD. A gating of WHD,DWl, and BWD
p}oduces PBCBUS (Sheet 13 ,extreme right, Dwg 700903). PBCBUS
f;rces a logic onebon bits 11 and 12 of the C buss. These bits

‘will eventually become the EOP bits for two sections of the
5 ,
EXKXX E Register. IDC loads the BWD into the C Register. CFUL

rlses and forces T2XFR up again and the BWD of the fourth Preamble-

Wbrd is shifted into the E Register.

; (e) Write Third Word of Header-Preamble When the last bit

3;’ E

of the second Preamble-Word is detected the DWRMOD/EWRMOD
A\t

Pru&\l‘c\uﬁA Bé—hf Wlcned Lewels
fllp flop complements to DWRMOD, EXKRXIXEXAKEXRX enabling the
TQQLV\@ ’Y’U‘—LK’)" o ?m\,ﬂt anb er mnemouc led) 1205, Wdh tuis c\gt\( i

* third Preamble-Word (All logic
D

gerde§T”is shifted into the R/A/S( Skitxs L0 dwg‘\»t>“f)zﬂ°?°

P ee—

€

i (f) Load Header AWD into C Register The EOWD is decoded

Q;F*twwi‘jxg *v‘c\nsrp,. DQ ‘\‘l\t ‘Qb«\v;\\\ pw*cxm\a\ EWD
enabllng the D/E indicator flip flop to complement to D. The

AWD/BWD indicator flip flop complements to AWD ,¥¥BXXRX the Data

Word Xﬁﬁﬁﬁ&ﬁ Counter steps‘to DW2, the DFUL indicator flip flop

“éts -and T2XFR lowers (Sheet 13 Dwg 700903). The CFUL indicator

§
,;*fllp flop resets and the ILDC pulse loads the AWD of the Header-

Word from the C buss into the C Register. The AWD of the

e ' ) \

Header-Word has been strobed onto the C buss by HACBUS. This signal
“‘M,,_._

ls~produced by gatlng WHD ,DW2, and AWD (Sheet 14 XEXEEXX upper
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right, Dwg 700903). The Header-AWD XBXEXX consists of the output
of the Track Position Register, the Band Address Functional Control
Register, and the Position Counter XEEBXRXHAX record count

decode output (Sheet 12 Dwg 700903).

(g) Write Fourth Preamble-Word When the last bit of the
third Preamble-Word ié shifted oﬁt of the D Register, the
DWRMOD /EWRMOD flip flop complements to EWRMOD and the E@-ES5
._outputs'are latched (Sheet 13,upperleft,Dwg 700903) . The
T2CLK@-T2CLK5 'pulses enabled by XRRPHXZRIRKK T2DP*-T2D5*% shift
the fourth'Preamble—Word, which contains the EOP bits,into the
Disk File. The EOP bits for Shift Register sections SR3 and
SR5 are produced by the generation of Parity for AWD and BWD,

XERPERAXX respectively.

(h) Transfer Header-Word into D Register When the last

bit of the third Preamble-Word is shifted out of the D Registér,
the DFUL indicator flip flop lowers, raising T2XFR. The AWD

of the Header-Word is shifted into the D Register. The T2P

decode generates the Parity bit, complements the AWD/BWD indicator
flip flop to BWD and produces’ another IDC pulse, which loads

the C buss into the C Register. The BWD of the Header-Word

has been strobed onto the C buss by HBCBUS,produced by a gating
of WHD, DW2, and BWD (Sheet 14 ,extreme right, Dwg 700908). The

BWD of the Header-Word consists of the output of the Track Position

Register and the Band Address Functional Control Register (Sheet

7 ¥4



12 Dwg 700903) . CFUL raises T2XFR againgxXX, and the BWD of the
Header-Word is transferred into the D Register.

(i) Load AWD of Postamble into C Register The EOWD XXX

is decoded and causes the D/E indicator flip flop to complement
to E. The AWD/BWD indicator flip flop complements to AWD, The
Data Word Counter steps to DW3, and the DFUL indicator flip flop
is set while the TZXFR level lowers (Sheet 13 Dwg 700903). The
CFUL indicator resets and the IDC pulse loads the C buss CAll
logic zeroes) into the C Register.

(j) Write Header Word Wwhen the last bit of the fourth

Preamble-Word is shifted out of the E Regiéter, the DWRMOD/EWRMOD
flip flop complements to DWRMOD, and the D@-D5 outputs are
latched (éheet l3,up§er left,Dwg 700903). The T2CLKZ-T2CLK5
pﬁlses enabled by T2D@-T2D5, shift the Header-Word into the

Disk File.

(k). Transfer Postamble Word into the E Register When the

last bit of the fourth Preamble-Word is shifted out of the E R®
Register, the EFUL indicator flip flop lowers and raises T2XFR.

The AWD éf the Postamble—Word‘(All logic zeroes is shifted into

the E Register. The T2P decode generates a Parity-bit, complements
the‘AWD/BWD indicator flip flop to BWD and produces another

ILDC pulse, which loads the C buss (All logic zeroes) into the

'C Register. CFUL raises, forcing T2XFR up and the BWD of the

Postamble-Word is shifted into the E Register.
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(1) write Postamble-Word When the last bit of the Header-

Word is shifted out of the D Register, the DWRMOD/EWRMOD flip
flop complements to EWRMOD and the E@-E5 outputs are latched
(Sheet 13, upper left, Dwg 700903). The T2CLKZ-T2CLK5 pulses
enabled by T2D@*-T2D5* shift the é;stamble-Word into the Disk File.

2-4-5-6 Reset Write Enable The EOWD produced during DW3 of

Sub-Field SFZ produces RIWEN, which resets KX the WEN flip flop
(Sheet 13 Dwg 700903). When WEN lowers the D Régiéter is in the
process of shifting out the Header-Word to be written on the

Disk File. The last bit of the Header-Word, signified by LZB

and Dﬁ resets DFUL. The IDC pulse is produced and loads the

C Register and séts CFUL, but T2XFR is inhibited from rising
by‘WEN being reset (Sheets 13 and 14 Dwg 700903). The DFUL
indicator flip flop must remain reset now since WEN and EOWD

must now remain low for XXX the remainder of this operation.
Although WEN is lowered, WENDIL is still latched and the Pestamble-
Word out of the E Registér follows the Header-Word out of the

D Register into the R/W/S of the Disk File. When the last bit

of the Postamble-Word is detected, a gating of L@B and EZ resets
the EFUL indicator flip flop (Sheet 13 Dwg 700903). With WEN,
DFUL -and EFUL all reset and with the Sub-Field Counter at SFl a
reset is produced for the WENDL latch (Sheet 13 Dwg 700903). With

e
WENDL lowered, the Write-Header operation is completed.

¥
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2-4-5-7 End Of Operation (Write -Headerd) Swap-Count-Cyvcle The
continuing discussion is based on the sssumption that no new
instruction from the AMCP was received while the Write-Header
_operation was being executed. Logic discussed is to be found

on Sheets 8, Disk, and 28 Drum, Dwg 700903.

- (a) Swap Count 1 Thé Swap Device Address (SWDA) is produced

-making the Device Address available to the AMCP upon request.
Swap-Count-1 also éroduces the Load-Status-Register (LDST) pulse,
which strobes the output of all status error indicatérs-into a
Status Register. (Status is discussed in detail in paragraph

2- )

(b) Swap Count 2 This decode is used to produce the Clear-

Error-Indicator (CLERR) pulse, which resets all status error

indicators. (Status is discussed in detail in paragraph 2 .)

NOTE A

The other Swap-Count decodes are of no pafticular

( significance during a Write-Header operation.
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__2-4-6 Continue This operational instruction KEENKAEXX modifier
is not set in an XWE initial instruction, but rather is set in
-another instruction for continuing an already functioning operation

beyond the record in which it is functioning.

2-4-6-1 Continue Register Load Sejuence Continue requires

different register loading for transfer operations than
for a Write-Header operation as explained in the following text.

(a) Continue Transfer Operation During a Continue transfer

6peration the following Holding Registers are loaded from the
AMCP
INSTRUCTION (bit 16 only is set)
€LASS ( Except for Write Data and Class)
MAPV(OPtional)
UNIT

(b) Continue Write-Header Operation During a Continue

Write-Header operation, only the Instruction and Unit Register
are loaded by the AMCP.
€
NOTE
To perform a Continue operation the Unit Holding
Register must always be loaded with the same Unit
selection as that loaded on the initial instruction.
This restriction is n==msery to prevent the loss of

a complete Disk or Drum revolution on Disk Policy

- t¥kpe operations or to prevent Drum Policy Violation

on Drum Policy operations.
RS
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' Disregard of this restriction could result
in ﬁhe generation of the XZXEWX New Unit
¥ level (T2NEWU) , as described in paragraphs
2-4-1-3(e) and 2-4-1-4. It should be noted
;£;£ the T2NEWU signal is produced even though
the Unit Holding Register is not swapped with o

-

the Functional Unit Register.

2-4-6-2 Generate Swap Reguired and Start ¥XXSwap Counter for
Contihue The Swap Required (SWPRQ) flip fiop is set for enabling
the Continue Swap Count Cycle by the effecting of the command
starting xﬁHXﬁKXX Device address of the initial instruction.
For Drum units, gatigg is RCE, and DMPOL* for Disk EIEXPolicy
instructions, Xﬁ and DMPOL only, for Drum Policy instructions(Sheet
28 DQg 700903). For Disk uniﬁs, the gating is identical except
for Disk Policy instructions, the Track Verification (TV) level
isu;lso required (Sheet 8 Dwg 700903). SWPRQ is gated with the
Eokgiégise arriving at the end of the record during which the

¢ initial instruction operation EIECAEAWKX was performedﬁx. This
initiates a Swap-Counter-Cycle as discussed in paragraphs 2-4-1-2
(b,c,andd) . :

2-4-6=3"Set Continue Flip Flop The Continue bit (bit 16) in

the Holding Instruction Register is gated with EORP and SWPRQ
.. to produce a J-enable for a Continue flip flop (Sheet 8 for
o,

TSUZ and Sheet 28 for TSU2XKXXXKXX Dwg 700903). When the

Continue flip flop sets. it¥X produces the CONF level.
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2-4-6-4 Swap Function RX¥A{X®¥ During Continue of Transfer The

set condition of the Continue flip flop (CONF) during a transfer

operation,?

qualifies some of the Swap Count decodes as discussed in the
following subparagraphs. -

(a) Swap Count 1 During a Continue-Swap-Cycle, X¥#& Swap

Count 1 enables address incrementation decode gates. &2

.bgﬁhwﬁyﬁﬁgfﬁﬁaﬁﬁzgks-Iﬁe gates enabled produce theAf01lowing

incrementation pulses:
P vram o Q‘KK
INCRA@QAIncrementARecord Address until in last fcord)
CLRRA - ( Clear Record Address) (This returns the
Record address to Record @ when the
last Record on the Drum or Disk has
been exhausted)
INCBA- (Increment Band) (When l: st RER® Record has

2N DVHM 'S Dl} =
been exhausted,} if not within last Band)

CLRBA ( Clear Band Address) ( This returns the Band

XXEX@}%;&@ Address to ¥%Band #, when the

”

last Band on the Drum or Disk has been
exhausted)
INCTA- (Increment Track Address) (This increments
Oisk
tthTrack Address, whenever Band Address

is cleared) --- Disk Only
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NOTE
The decode for Last Record Address (LSTRA)
is decoded within the Drum -TSU (Sheet 27
Dwg 700903) and Disk-TSU (Sheet 9 Dwg 700903).
However, the last Bend Address (LSTBA) is

decoded in the R/W/S55**=7f unit of each

respective Device.
The Swap-Device Addfess (SwWDA) pﬁlse is not produced during a
Continue operat%on. The Functional Device Address Register is
incrementedXXERAWRKK onl% during a Continue operation by the
incremgntation pulses produced in Swap Count 1. The reset
output of the Continue flip flop (CONF*) is ﬁsed to inhibit
the.generation of SWDA.

(b) Swap Count 2 This decode produces a Clear-Word-Count-

Register/Counter (SCLRWC) pulse, which resets the Word-Count
Holding Register/bounter, when CONF is raised.

(¢) Swap Count 3 This decode produces the Swap Map

ﬁw«f'(SWMAP) pulse just as in an initial instruction cycle,
and in addition produces as a function of Continue, a
Set-Word-Count (SETWC) pul;e, which jam-sets every stage
of the Word-Count Regisfer/bounter, thereby loading in

a Word Count of 512. During a ERXEXXXXE Continue-Swap

g?«waycle , the Swap-Unit-and Instruction Registers (SWUNI)
pulse is inhibited by the reset output of the Continue flip
flop (CONF*). This KaX¥x%X causes the continuation of the

15/



AKX initial instruction operation, since the initial instruction
swapped into the Functional Instruction Regﬁster continues to

be decoded. KX The inhibition of SWUNI also causes the unit
selected by fhe initial instruction to continue to be selected.

(d) Swap Count 4 This decode produces the Swap-Word-Count

(swwc) pulse just as in an Initial <Instruction-Swap-Cycle.
However, in the case of Continue, the Word-Count Counter/Register

has been loaded to a Word-Count of 512 by the TSU{ itself. This

4

512 count is then swapped by the SWWC pulse into the Functional

Word-Count Counter/Register.

(e) Swap Count 5 During a Continue-Swap-Cycle, the Swap-

Cehtral—Memory (SWCMA) pulse is produced just as in the case

of initial instruction cycles. XX However, in the case of Continue,
SWCMA is meaningless except when considered in conjunction with
another pulse generated at Swap Count 6, ref~rred to as

Mcmﬂc\-\}~ p

Double-Swap~ of- REXXEX Central- Mgp@g}ly Address xxﬁ (DswCcMA) .
«The discussion of SWCMA during Continue is deferred$ﬂjtherefore,

;2;2 the‘gubparagraph dedicated to Swap-Count 6. XEIXKKX Also

during Swap Count 5, the Set-New-Unit Number (SET NUN) pulse

is generated if the Unit selected differs from the Unit selection

still in the Functional Register from the Anitial-dnstruction-

ﬁﬁﬁcle.

by
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NOTE
As previously mentioned this pulse should not
be produced during Continue;ﬁ% since T2NEWU

should never be raised.

(f) Swap Count 6 During a Continue-Swap-Cycle this decode

produces the Double Swap of €entral Memory Address (DSWCMA)

: pulsé. The SWCMA pulse produced by Swap Count 5 dufing Continue,
swéps the Central Memory Address stored in the address
portion ofwthe XXX Store/Fetch Request Generators of the Drum
andAbisk TSU's into the Holding CMA Register. This address
will be updated from the Starting Central Memory Address,wkuﬂ\uuag
sggpped into the Functional CMA Register¥® on the Initial -
:Instruction»GYCle, as a result of each successful Fetch or
Sﬁg;eqxequest B4 made during the preceding Record. The
Co%tinue,instruction requiresx¥®X that the next Fetch or Store

‘ infﬁﬁgwggcord enabled by the Continue instruction be sequential
to??ﬁﬁ“iést Addreés stored or fetched in the Record preceding
thémégﬁtinue KX Record. This being the case, theﬂDSWCMA pulse
swaﬁg"fﬁé‘last Central Memory Address fetched or stored now
-inmthe%ﬁolding Register, as a consequence of SWCMA, back into XXX#

: ?_thé Functional CMA Register.

Ay

}@é 1l Disk Double Swap In a Disk TSU, the ERKX SWCMA

loads the Functional CMA Register from the Holding CMA Register

'Tsﬁ%et5“3«7 Dwg 700903). However, SWCMA does not swap the contents

i53



\21533\ e, .
of the Functional CMA back into the Holding CMA} To understand

what does take place, refer to Sheet 2, extreme right, Dwg 700903.
The Buffer Register shown there copies the output of the Functional
CMA Register. To begin with, when the Functional CMA is loaded
from the Holding CMA Register by the SWCMA pulse during an
instruction cycle, the Functional CMA Register output, in turn

is loaded int; fhe_Buffer Register by the IDRQAD pulse which

is produced at Swap Count 7 of any Swap-Counter-Cycle. Then,
‘when the Functional CMA Register increments XAEKXKX with each
request acknowledgement from Central Memory (HAK), the Buffer
Register copies the incremented output of the CMA about 120
nano-seconds later. The incrementing pulse for the CMA Register
(INCCMA)'is produced by logic on Sheet 8, extreme left, Dwg
700903. The incrementing pulse for the Buffer Register is T2RF4,
operating under mnemonic IDBH (Sheet 2 Dwg 700203). The logic

for generation of T2RF4 is on Sheet 14, upper middle, Dwg 700903.
Now, when SWCMA operates, during the Continue-Swap-Counter-Cycle,

(4

the output of the Buffer Register (T2BH@PF-T2BH18) (Sheet 2, extreme

right, Dw@ 700903) is the same as that of the Functional CMA and
it is the T2BH@@-T2BH18 output which is loaded into the Holding
CMA Register with the SWCMA pulse (Sheets 3-7,Dwg 700903). The

DSWCMA pulse in the case of the Disk TSU simply repeats the CMA -~

e, (c i
£ un\isn
*'swap-d¢giighide and the Central Memory Address originally KEXHEEXW

contained in the Functional CMA Register and the Buffer Register

visigestored to the Functional CMA Register by the DSWCMA pulse

[N 4. S
»

and the IDRQAD pulse produced at Swap Count 7 copies the output

7 &



of the CMA Functional Register ¥#X back into the Buffer Register.

2 Drum Double Swap && In a Drum TSU the SWCMA

pulse occurring during a Continue-Swap-Counter-Cycle loads the
output of the Memory Address porEion of the Drumﬁﬁ Fetch/Store
Generator into the CMA Holding Register (Sheets 29-32 Dwg 700903).
For a review of the Drum Request Generation scheme, read subparagraph
2-4-2-2 ABXX (e)g Q£3g. The Drum Fetch/Store Generator consists

- of the B—Register discussed in the just XKXKXKKE XEXR refereﬁced

’ subparagrapﬂ and the three LSB independent stages identified by

mnemonics (HRQAD15-HRQAD17) (Sheet 29 Dwg 700903). The Central

Memofy Address in the Fetch/Store Generator represents the next

séquential Central Memory Address for fetching or storing in the

record which follows the Continue instruction. This address, of

course must be loaded back into the Memory Address portion of the

Prefetch Request Generator, the Warning Request Generator and the

Fetch/étore Request Generator. The DSWCMA pulse loads this

next sequential Central Memory Address now stored in the Holding

Register; back into the Functional CMA Register. This is of

particular significance since the Functional CMA Register is

also the Memory Address poftion of the Prefetch Request Generator.

At the beginning of the Continue-Swap-Counter-Cycle, the

i Prefetch Request Generator is addressing as much as six double-
wprd ;d?resses ahead of the Fetch/Store generator, but after the

%

SWCMA and DSWCMA pulses have operated the CMA portion of the
A
Prefetch Generator (CMA Functional Register) is at the next




sequential @% Central Memory address after that address from

or to which a worﬂ.@ﬁ was actually fetched or stored at the

end of the record preceding the Continue instruction. The

the . independent LSB stages of the Warning and Fetch/Store

Generators.

wv-.--(g) Swap Cbunt 7 This decode produces the LDRQAD pulse
Qiscussed_iﬂ the preceding subparagraph, and the Swap-Class~—
'] (SWCLﬂ) pulse, which swaps the contents of the Functional
and KX Holding Class g Control Register, except when the

Continue instruction is for the continuation of a Write Data

and Class (WR) operation, in which case the SWCL{ pulse is inhibited,

and the Class @ Word loaded on the initial irutruction Swap-Cycle,

remains in the Functional Class @ Register to be written at

Class time , into the Record following the Continue instruction.

Swap-Count 7 ¥X®X also produces the XTA pulse if the Continue
operation is a Disk Policy instruction (DMPOL*) EXXAX¥X on a
Disk Unit. For details refer to paragraph 2-4-1-3 (g) 1,2.

(h) Swap Count 8 This decode produces the Swap Class 1

~(SWCL1l) pulse, which swaps the contents of the Functional and
hy

Holding Class 1 Control Register, except when the Continue

instfu&tions is for the continuation of a Write Data and Class

(WRfQoperation, in which case the SWCL1l pulse is AWRKAWATABKKXKX

15¢



inhibited and the #¥} class 1 Word loaded during the initial
instruction Swap-Cycle remains in the Functional Class 1 Register
_;;be written during Class time, into the Record following the
Continue instruction. Swap Count 8 also produces a Reset-Swap
*’(RSWP) signai, which is used as acK—enable for the Swap flip
flop and a J-enable for the End-of-Swap indicator flip flop

(Sheet 28 Dwg 700903). Raewe ox\Snw em&,\et wes»é\ o& \\\“QCOA“““Q
.Q\-\‘\? S;\a? . ' :

(i) Swap Count 9

This Swap-Counter decode operates for

transfer Continue operations just as described in X paragraph
2-4-2-2 (i).



2-4-6-5 Performance of Continue Instruction After the Continue-
Swap-Cycle is completed the Drum or Disk TSU operates exactly

as if the instruction being continued were an initial instruction.
KKKXKXEXEXXE& Sub-Fields and DaFg—Field are handled the same way
" as in an initial instruction.

2-4-6-6 End-0f-®X Continue-Operation Swap-Cycle When no new

instruction has been X3 received during the execution of a

- Continue instruction, an End-Of-Operation Swap—Cyﬁle isEX prdduced
which ¥ generates the swapping ¥¥ pulses required for the
particular‘function being continued. Continue is not a

qualifier in the End-Of-Operation Swap-Cycle, since the Continue
fiip flop XX was reset at the end of the Swap-Cycle in which

the Continue instruction was received.
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c 2-6 STATUS REPORTING | | - _{M_‘

The AMTU monitors itself for its performance of the Device
I-'\ a\se an\l\xvs AYwe s‘eg\t\\ AMee/ﬁcummu\c.\\\on s\a\us mov\\\u\ﬂq

Address function and the data transfer function. I\ ~The Drum —
we »

has a total of eight status indicators , while the Disk File
eleven

has a total of #6n status indicators for performing the status

reporting function. The continuing discussion will describe

~each status indicator separately.

2-6~1 Header-Word-Not-Equal (HWNE) This status function per{:ains

to Disk-type TSU's, only. The generation of HWNE is discussed

| in detail@y’ in paragraph 2-4-2-14 (d). HWNE signifies that

| the command Device Address loaded into the Device Address

,”: g ’ Holding Rggister during the load sequénce and swapped -into the | C

,‘,{&r; Device Address Functional Register during THREXXDREODEEX an

o) ~ instruction Swap-Cycle, does not compare with the actual head-
'UJ ? boom position as read from the prerecorded Disk header fields.

u IS -
/'Z g’f: . The SHWNE pulse which latches the HWNE indicator flip flop

:/ (Sheet 12,right side, Dwg 700903) also BMRERZREX sets ¥KR the
‘ %’/fi / SWPRQ fllp flop (Sheet 8 Dwg 700903). It shoﬁld be noted that
i IO/ mnE is no’t latched until after Track Verification (TV) is’

effected. The first EORP after HWNE rises generates a swap-cycle
in which the HWNE status condition will be loaded into the
Status Register in bit position 13 (Sheet 9 Dwg 700903).

a,actual load pulse generated by the swap-cycle is LDST. The.

next count in the swap-cycle clears the HWNE indicator fllp flop

This clear pulse is given mnemonic CLERR. Onee  3a Ahwe W\ \\us
.\



Register this status condition is available XEXXKEXRKNER

.
IEOSRPIRAKKKK in bit 13 position on the input buss to xXﬁX
the AMCP. The AMCP must generate an ACTC in which the |
‘Status Register is selected and then follow with an RDPC
X which causes the input buss to the AMCP to be read'by the

AMCP.

2-6-2 Device Parity Error (DPE) This status function pertains

to Disk-type Tsﬁ's, only. The generaﬁion of T2DPE is HX discussed
ih detail in‘paragraph‘2—4-3—15 (d) . T2DPE signifies that the
parity of a given data word or Check Field word,as written, does
not agree with the parity RXX¥¥X for that same word as checked
~on playback. At the end of the record in which T2DPE is detected,

a swap-cycle begins, not as a function of thhis error)but as

)
a result of a SWPRQ signal generated at EQSTRB time as a result |
of effecting starting address in a Disk-Policy instruction as
signified by the gating of RCE,TV, and DMPOL;;or by DMPOL
only}in a Drum Policy instruction (Sheet 8 Dwg 700903). The
IDST pulse generated at Swap-Count-1l loads the T2DPE output of
the indie;tor flip flop into p}t—position 14 of the Status XXX
Register (Sheet 9 Dwg 700903). sSwap-Count 2 in the Shap—eycle,
cleérs the T2DPE indicator flip flop, under mnemonic CLERR.

Once in the X% Status Register, XX the AMCP can select the

QStatus Register with an ACTC and can read the output with¥E¥xxxX

L ]

~an RDIC.



2-6-3 Class Not Equal (CNE) This status function pertains }o »

Disk-type TSU's, only. The generation of T2CNE is discussed

in detail in paragraph 2-4;4-9(a). T2CNE signifies—that;the<
Class-Word received as part of an instruction does not match

the Class Word written in the recogd addressed by the instruction.
XK¥E T2CNE is only generated if the transfer to follow is a

Write BXX-If Class-Compare operation. When T2CNE is produced

it holds off the Write amplifiers in the XXXX R/W/S'of the

Disk File and'thereby prevents overwriting of a class-protected
sector. T2CNE also lowers EQ, thereby inhibitiqjthe XX Disk
ESENESXXAIKKAX Central-Memory Request logic. At the énd of

the record in which T2CNE is detected, a XXEXXBKX Swap-

Cycle begins as a function of effecting starting address in

a Disk-Policy instruction as signified by the gating of RCE,

TV, and DMPOL*, or by DMPOL,only, in a Drum Policy iﬁstruction
(Sheet 8 Dwg 700903). The LDST pulse loads tﬂé output of the
T2CNE flip flop into bit-posit%on 15 of the Status Register
(Sheet 9 Dwg JRRRRX 700903) ané:thereby becomes av;ilable to

the AMCP. )

2-6-4 Excessive Time Consumed (ETC) This status function pertains

for
to Disk Policy instructions)\kX Disk and Drum Units, alike.

(a) Drum ETC When a Disk-Policy instruction load sequence
ghds, the BXX Busy (BSY) flip flop sets (Sheeﬁ 28, lower right,
Dwg‘7OQ903). This releases the ETC counter for the counting

of ETQCLK pulses(Sheet 28, extremeXX right, Dwg 700903). BSY
Ve



- is identifed in the logic by continuity symbol B8. The ETJCCLK
is XX produceJ‘by a Position BEX Counter decode (Sheetl 27
~—Dwg -700903) . If the ETC counter operates until the last étage
-and first stage are set}the countgr locks up and produces the
mExcessive-Time-Consumed (ETC) staéus condition. ETC represents

Tapproximately three Drum XEXNSINMXAKKAX revolutions. X®K Normally,
the Drum will have found the,starting address loaded into the
Device Address Régiéter during the load instruction, long
before the ETC signal is produced. Finding the starting
-address produces'XHX EQ, which resets the ETC counter and holds
«it-off. At the EKBXEEX-end’of‘an operation when EQ drops BSY
~reéseét€ting holds the ETC counter off.
~v.:--(b) Disk (ETC) Wﬁen an instruction sequence ends the
P 9.4 'BSY flip flop XEXEXEANKKEXEN sets, releasing the ETC
“counifér (Sheet 8 Dwg 700903). "BSY is identified by continuity
symbol B8 in the logic. However, if the instruction involved
positioning to a new track position TV will be reset and the
BETC counter will bé held off until TV is set again. TV is
videntifieé by xngﬁnxxxmmﬁxxxxxgxx continuity symbol A7 in the
logic on Sheet 8 Dwg 700903¥X. Once TV is produced, the Disk
ETC counter counts Nine Disk revolutions to produce XXX ETC
if EQ is not generated first.

(c) Drum and Disk ETC ETC is only produced when EQ is

‘not achieved within aXopetlTEKX specified time. Failure to -

X



produce EQ on a Disk Policy instruction is strictly a failure
to produce RCE. If RCE is not produced the SWPRQ signal is
not produced and no Swap-Cycle is initiated. When ETC is
produced the SWPRQ flip flop is seﬁ. Gating is ETC and DMPOL*
(Sheet 8 XDRXRKEEXX ,Disk, and Sheet %g,Drum, left side, Dwg
700903) .
oA e NOTE
If the instruction Qs; Drum Policy, failure to
_-achieve RCE in the following sector produces
~the Druﬁ?Policy—Violation (DPV) status signal
. -:and the ETC counter-veuié—be reset and held
off by the resetting of BSY.
Swap-count_ 1 in the Swap-Cycle produced by ETC generates
the IDBST pulse, which loads XXEXXENEXXX ETC into bit position
16 of the Status Register (Sheet 9 Disk, Sheet 28 Drum,Dwg
700903) . . _Swap—-Count 2 produces CLERR which resets the ETC

counter, Once ETC is in the Status Register it becomes

availgblg;fbr sampling by the AMCP.

2-6-5 _Check-Not-Zero (CHNZ) This status function applies to Looth
Drums and Disks, -Z2ZE8R

_(aL}Drum CHNZ The generation of T@CHNZ is discussed in
d8tail in paragraph 2-4-3-4 (e). T@CHNZ signifies that a

longitud;nal%ﬁ# parity error has been detected, indicating

_Wthat data has altered between recording and playback.

~—




(b) Disk CHNZ The generation of T2CHNA is discussed in
detail in X® paragraph 2-4-3-17. T2CHNZ indicates that data

_has altered between recording and play-back.

(c) Drum and Disk CHNZ If a CHNZ error is detected while

e bdrite in S‘f-ruc'f‘»'of\,\fo(lowed bya &4(/ Tnzhodd iéV\'\J In %Nf(/\r?o

procedure is to issue anether-IBi—Read Instruetien—in-whieh

«Pit 19 in the Instruction Register is reset,{ e normi}d
e g 2 > .
(J‘\\C‘\

bit 19 is set, thereby disabling the cycling of Check-Code.

This précedure wiil‘facilitate isolation of the cause of

CHNZ to one of the six Read/Write heads serving the Disk File.
At the end of the reco:d in which CHNzZ is detectéd, a Swap-Cycle
begins, not as a function of CHNZ itself, but rather,as a XEXIX
result of a SWPRQ signal gemerated at EQSTRB time as a result of
effecting starting addfess, as signified by the gating of RCE,
and DMPOL* and in the case of Disk Units,TV also, or as a result

, Cycle

of a DMPOL instruction modifier. When the Swap-BKXXX is produced
at the B¥X end of the record, Swap-Count 1 produces LDST, which
is used to load CHNZ into bit-position 17 of the Status 3egister
(Sheet 9,Disk;Sheet.%%, Drum,Dwg 700903). Swap-Count 2 ;; the
Swap—Cycleﬁclears'the CHNZ indi;ator flip flop under mnemonic
CLERR. Once in the Status Rggister, the Chnz error can be

read'by the AMCP if desired.

2-6-6 Memory Parity Error (MPE) ‘Tkis status function applies

!B both Drum and Disk Units.



(a) Drum MPE The generation of T@PMPE is discussed in detail
-in _paragraph 2-4-2-9 (b). T@MPE signifies that parity XX 6f a
word from Central Memory aé checked in ééﬁ%%al Memory before
transmission, does not agree with'éhe parity determination
made within the Drum XEXKX TSU after the woré has been received
from Central Memory.

(b) Disk MPE The generation of T2MPE is discussed
in detail in paragraph 2-4-2-18 (e) . T2MPE signifies that
parity of a word from Central Memory as checked in e§§€%at~
Memory before transmission, does not agree with the parity
determination made within the Disk TSU after the word has been

received from Central Memory.

(¢) Drum and Disk MPE At the end of the record in which

MPE is detected, a Swap-Cycle begins as a result of a SWPRQ
éignai generated at EQSTRB time as a result of effecting

starting address. 1In Disk-Policy operations the gating is

RCE, DMPOL* and TV for Disk Units (Sheet 8 Dwg 700903) and RCE
and DMPOL*ﬂfor Drum Units (Sheg? 28 Dwg 700903). 1In HEXXK¥ Drum-
Policy operations the DMPOL signal is all that is required for
both Disks and Drums. When the Swap-Cycle is produced aﬁ the

end of the record, Swap-Count 1 produces LDST, which loads

ﬂ?E into bit position 18 of the Status Register (Sheet 9, Disk,
Sheéf 2], Drum, Dwg 700903). Swap-Count 2 produces CLERR, which-—

resetg the MPE indicator flip flop. Once the MPE status
N Ao ’

error has been loaded into the Status Register it is available



to the AMCP.

2-6-7 Data Late (DTL)




2-6-8 Drum-Policy Violation (DPV) This status function pertains
to Drums and Disks. When bit 20 in the Instruction Regis;er is
set the Drum-Policy (DMPOL) Iﬁstruction—Modifier operates. DMPOL
generates a SWPRQ signal, which produces a Swap-Cycle at the
end of the X record?gg which the DMPOL instruction is XX
intended. At the end of the Instruction Swap-Cycle, which
begins at the end of the load sequence in which the DMPOL
ﬁodifier is sent, the EQSTRB puise is produced. EQSTRB and
“DMPOL are éated with a third signal RCE,(Sheet 8,Disk, Sheet
29 ,Drum, Dwg 500903). RCE indicates that the record,under the
Drum or Disk heads, matches the command starting address.
Refer to paragréph 2-4-2-2 (a) 1 for a discussion of the
generation of RCE. If RCE is not produced by the time EQSTRB
of the Instruction Swap-Cycle is produced, the Drum-Policy-Violation
(DPV) status indicator flip flop sets. The DMPOL instruction
modifier generates a SWPRQ signal and at the end bf the XXEX®X
record following the Instruction Swap-Cycle in which DMPOL
was loaded into the Functional Instruction Register, another

] (-057)
Swap-Cycle begins. Swap-CountAl loads DPV into bit—positipn 20
of the Status Register making ixﬁxxx this status information

available to the AMCP. Swap-Count 2 (CLERR) resets the DPV

status indicator flip flop.



2-6-9 Device Not Available (DNA) This status function pertains

to Drums and Disks. Any Device addressed by the AMCP during a

load sequence should be ready to gerform an operation. This
.qzéady status indicates X¥ that the Drum or Disk is operating
at the proper s?eed. The ready status for each device is
communicated to£;;§ TSU by a dedicated Ready XTEXRXX (RDYﬁ—RDY3)
‘line (Sheet 28, Drum, Sheet 7, Disk, Dwg 700903). Each Unit
selection line produced from a decode of the output of the
Unit Functional Control Register (U@-U3) is gated with its
corrgsponding Ready line. If the Unit selected during a load
sequence is not ready the Device Not Available (DNA) indicator
flip flop sets producing DNA. The detection of DNA also sets
the SWPRQ flip flop and the next end-of-record pulse generates
a Swap-Cycle. Swap-Count-1 (LDST) loads DNA into bit;position
21 of the Status Register, making this status information available
to the AMCP. Swap-Count 2 (CLERR) resets the DPV status indicator

flip flop.-

2-6-10 Register Loading Violation (RLV) The RLV status function

pe;tains to Disks and Drﬁms{ The RLV status indicater is set
for either of two fault conditions associated with the Register
éoading sequence ( refer to paragraphs 2-3-3-1 thvrough_Z-3-3-3) .
Thé,firstﬁx condition involves loading out of sequence. . vaany

Control Register 1is loaded before the Instruction Register, the



'RLV indicator is jam set. The second conditioA.sets the RLV status
indicator flip flbp through XX its clock input, XTEXXKEEEXARKX
The second condition occurrs if there is an attempt to load the
Holding Registers during a Swap-Cycle, or X if a Register loading
sequence is‘not completed before a Swap-Cycle begins. Thé logic
for the RLV function is located on the upper right side of Sheet
“28,Druhj and Sheet 7,Disk, Dwg 700903. The gating of signals
identified by continuity symbols X10, X11, X21, X22, and Cl1l3 signify
thebconditions for producing ﬁLV, when other than the Instruction
Register is loaded first. The signals identified by these
cbntinuity symbols are as follows:
X10-(TSuU Seleétion)
X11-(Enable Load Bit) This signél indicates a
Register is selected for loading rather
than for sampling.
X21-(Reset'state of Load Sequence flip flop)
The significance of the reset state of ,
this flip flop in this gating is in thatk®X

it indicates that the Instriuction Register
has not been loaded.

'~ X22-( Instruction Register Select Bit) X%
The reset state of this bit in this XX
gate indicates thatX the Instruction Register
is not being selected although the other
signals in the gate indicate that the Instruction
Register should be being selected now.

C3- (Register Selection) FKAXXEAWNWIX
This signal is produced by gating ACTC
the Register Selection Control level and
PDS, which strobes the data lines during

a Q'eoyx\fv s*(fc{tsv\,



The flip flop identified as PRECLK, located in the logic just
to the left of the RLV flip flop identified as CLK is jam-set
if during a Swap-Cycle (SWP) identified by continuity symbol
B6, the load Sequence flip flop is set indicating the Instruction
Register was loaded but a Swap-Cycle began before the Unit Register
was loaded; that is to say before the end of the Load- Sequence.
It should be recalled that loading the Unit Registe:’fesets the
Load-8equence flip flop. Also, if the Instruction Register is
selected during'SWP, the PRECLK flip flop is set. Selection
of the Instruction XRX Register is signified by the gating of
signals identified by continuity symbols X10, X11, X1, and X9.
The signals identified by the continuity symbols are as follows:

X10-(TSu Seleetion) |

X11- (Enable Load Bit)

X1- (ACTC level) | ,

Phis is the Activate level
which selects Registers for loading.

X9 (Instructlon Register Selection Blt)
»JXSKEX The contlnulng discussion relates to the different xxmxxx
EEXHRARRERREREX End»Of—Record tlmes at which an RLV condition
is reported to the AMCP. W Jf an RLV is caused by attemptmg
to load 3R any Reglster‘other than the Instuuctlon Register first,
the RLV 91gna1 generates a SWPRQ level and the End—Of-Record
pulse which occurs at the end of the record durlng whlch RLV is
“detected generatesda Swap-Cycle, and the RLV COndltlon 1si§x

reported before the record which would have been written into

RLV



N
been producedmf If the XX RLV condition'%is a result of themo(

lLoad Sequence takihg place during a Swap-Cycle, it is evident the

End-Of-Record pulse preceding the record whlch would have been
written into or read from had no error occurred is the End-Of

Recordxx pulse which began the Swap-Cycle produc‘ing the RLV.

Therefore an RLV of this type cannot be reported |
occurrence of a second End—Of-Record puls'e w.f‘jf:;_h '111 occur at
the end of the record which would have been written into or from
had the Load-Sequence been successful When the Swap—Cycle
(3950 9.0.4 generated by RLV begins mSwap-Count—l (LDST), loads :

' \g'\ 9059&01\ %2 .
the output of the RLV flip flop mtoAthe Status Reglster for

sampling by the AMCP if des;red‘ )Ex Swap—Count-z (CLER.R) clears

the RLV status indicator flip wflop.’"f

2-6-11 Present Status Read (PSR) ~Thi. tatus. function pertains

to Disks and Drums. PSR :LS used to” J.riff
Status Reglster of a given TSU has alread
the AMCP. The logJ.c for the PSR funct
of Sheet 27, Drum, Sheet 9, Disk, ng "0090
pulse produced at ‘Slvblap Count-1 of | a Suag': :

load the Status RegiSter, it also rese



lifillaiid

P

el

#

noted that

"0" since




! FORM CP-103-ENG.

POST 3348%

. ENGINEERING DEPARTMENT AS; v “i}z
BRYANT COLPUTER PROBUCTS R
WALLED LAKE, MICHIGAN DNH:J_/1P/6Q (ﬁa
DIVISION OF EX-CELL-O CORPORATION SHEET 79 OF | d
MOST SIGNIFICANT ¢ ..y LEAST SIGNIFICANT
1Y 1 ¥ H f
AMCP BUS Uﬂlzﬂﬂ 43536 {7f_8&}“91: "11117!1?14‘19‘1 6h .191(;12321,7%
CLASS p b | 2]
CLASS 1 | ¢ . e mzi]
CHECY § |7 - ]
CHECK 1 y : T | | 23]
DEVICE ADDRESS |g .1]2  TRACK 9l1¢ BAND 16,17 RECORD 5
CENTRAL MEMORY ADDRESS |73 TR
INSTRUCTION * . - 15 7
MAP 5 Y C
/
UNIT NUMBER. i 22 2
WORD COUNT | | pa 23)
POSITION COUNTER* o - _ , —
(¢ or 1 or 2 or 3) ST '2_3J
STATUS * . o ' .
' . ﬁ 3 G WA VAT “’ug\'é"ﬁ
REGISTER SELECT * ' -~ e B
N ‘ L4 23 |

(ACT COMMAND)

ALL UNUSED BITS WILL BE SENT TO THE AMCP AS "ONES".
* SEE AMPLIFICATION ON SHEET 2

AMCP-AMTU
BIT ASSIGNMENTS

Figure 8
3
‘ »

£eSdey

R 20 DT TR,

R R TS B L G
‘

i i =~

e e



L

' POST 3348

"’ FORM CP-103-ENG.

SRR R

¥ () () P . )i REV AR
1 U . A3ES3 vii 2
Cns| || | ——pe 3£ EHON-ONLY - S| i e %
G TE -7 i =
: SRS ~ | DRUM POLICY ~ | , i
e °ls — 5% POSITION WITHIN RECORD ; 4 }
! = 2| DISABLE CHECK CODE CYCLE Z | ¢ ¥ | ! b
i ohi = A ——t k- — ;|
'8 @0 |CYID - e = o) vy SELECT INSTRUCTION:
i I = ) 5o | o~ ‘ :
' 1| ? ol ] % $ ! : §
b |Slgje -~ [ SEE "DECODE" A &y SELECT MAP - | 1
2SI Tel o, 5O " SELECT DEVICE ADDRESS 3
5o 5 CONTINUE. , ~ SELECT DEVICE ADDRE
R R , % : T = SELECT CENTRAL MEMORY
I L U}@DEPINED o 2! RECORD NUMBER S ADDRESS. e *
,, g ! _ >/ SELECT: WORD COUNT =
i . | ~ 5=t | -
—— PRESENT STATUS READ Z o | o SELECT CLASS WORD 1 |
! Q! BY AMCP - —
0 7« | REGISTER LOADING = ™ SELECT CLASS WORD f ~_
P Z _~| VIOLATION T —
e © | DEVICE S _ I, WRITE ~ SELECT HOLDING UNIT NUMBER §
=y 2 _ ! NOT AVAILABLE S R = ‘
S Z o { DRUM POLICY T BUSY _ ~ SELECT FUNCTIONAL UNIT # !
L& _ B|~ ——q VIOLATION .~ POSITION NOT VALID % SELECT POSITION COUNTER 3
{2 z <|™ 2| DATA TRANSFER et ; : |
Mol < &by ——1 LATE , w v ™ .
=0, 0 e © | MEMORY PARITY ERROR e ol | ~t SELECT POSITION COUNTER 2 {
~ o X — : oy : ~ ‘
(LA o 9 = . E_QJ Sy 4 ~ AT :
Q\i ';‘_,3 (.é' O = ™1{ CHECK NOT ZERO Y_df i . g__,__"'i ‘SELECT PQSITION COUNTER 1 g
Tk o . o o 4 T NTTED §
g ;: o S ’é © EXCESSIVE TIME CONSUMED ;J } _!I'RACK NUMBER = SELEC‘T POSITION COUNTER 2 |
e | & ol = :
Y= X8 | CLASS NOT EQUAL S_7) __~t SELECT CHECK WORD 1 -
Z 540 o o M1 sE JECK |
EaCRI2 T2 _— o SELECT CHECK WORD #
w2 0, {=< _=~| DEVICE PARITY ERROR - z=—— N—- ' Ao o
e Ll = T \O: = : i) —~ N SN}
ERe) - O4%  w| HEADER NOT EQUAL = © ) SELECT STATUS o
i e s | — — - PR e
| O ©x3 — . oo % 4 ENABLE LOAD 229 0
o= 2 momE moa - o DISABLE ATTENTION i
P == Q A B BHO BHO< ———L-m — S N o0
Lo il By sy = 7| TRACK VERIFIED | ENABLE ATTENTION o
. : W.x 2m S — — - s D> A
= 13 S =T ROE - £ N 2RR
8 ;:'-‘ o ol o ~ o — <! ! }— = F £ ,;
P 2 D | —  TSU ADDRESS [ FoToTSTT
| . o : _ [ Hiol=
. 1 . 3




