

































































































































































































































































































































































































































































































































































































































































































































































































































































Sheet 7

Objectives:

Check work control table (WCT)
orders for modify orders and
compare ODT and WCT batch
numbers.

QQ431 + FOB

Store NDT doubleword.

(]

Gate next WCT order
(F) to SAL for check.

nterrupt

Contains last history
descriptor.

pending

Gate current NDT
address (D) to T.

'

Gate WCT address (GPR 7)
toS.

w Sheet 21

4 v

*CHE| Sheet 2

(Single symbo! data)

QQ431 F29

Gate current NDT
address to GPR 3.

'

Gate WCT address (S) to D.

v

Make memory request for
next WCT doubleword.

Need

QQ431 ‘

Set B to zeros.

v

The absence of a modify order
in_the WCT indicotes that this
class type is single symbol data.
Single symbol data cannot be
history, so the history count is

Set 1 in F(0-3) if wos 0.

'

Set F(4-7) to zeros.

@ Sheet 11

new ODT
doubleword

Update ODT address +2.

&

Gate SDBO (WCT double-
word) into A, B.

v

Gate LM to N and Q to R.

v

Gate F (WCT order) to
SAL for check.

Q@431 Y ECO

Compare N(0-7) with WCT
batch in AB thru SAL.

Modify No

Order

Yes

Update WCT address +2 and
gate result to T, D.

!

Store updated WCT address
in GPR7. !

'

J

CGE] Sheet 10

1 F2B

Update ODT address +2.

—

Set paging latch if 512
carry on ODT update.

v

Make memory request per
IC for next ODT data.

'

Gate SDBO (WCT data) to

Y

Gate SDBO (ODT data) to

M and Q.

Gate LM to N and Q to R.

'

Gate R to E.

Next old descriptor

R ——

No

set to zero.

Sheet 9| F I

QQ431 EC2
Gate F (WCT order) to SAL Gate next WCT entry thry
for check. SAL for check.
4
!
No
[
QQ431 EC1

Sheet 9

* 3-letter designations identify
actual line edge connection on

CAS page.
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Make memory request for
next WCT doubleword.

v

Gate SDBO to AB.

'

Gate next WCT entry
thru SAL for check.

B

Sheet 9

E

-



Sheet

Obijectives:

Move old descriptor from
ODT to new descriptor
table NDT.

QQ431 ; EC3
Update IC (ODT address)
+2.

!

Set paging latch if 512
carry on ODT update.

!

Gate NDT address
(GPR 3) to S.

New

ODT double-
word

needed

EC4 EC5
Gate NDT address (S) to " Make memory request for
D. ODT doubleword.
Move first byte of ODT
entry N(0-7) to ST. Gate NDT address (S) to D.
Add 1 to symbol count if Move first byte of ODT
odd delete symbol count. entry N (0-7) to ST.
Move second byte of ODT Add 1 to symbo! count if
entry N (8-15) to ST. odd delete symbo! count.
Store NDT entry-in Move second byte of ODT
NDT (per D). entry N(8-15) to ST.
-} Store NDT enfry in
' €7 NDT (per D).
Update NDT address
+2 result to T.
Gate SDBO (ODT data)
] to LM and Q.

Add symbol count (E8-15)
to accumulated history
symbol count (K).

!

Gate GPR 7 to S.

NDT
page
overflow

EB1, EB2

Gate (next ODT descriptor) Gate GPR 11 (new NDT
LM to N and Q to R. address) to T.

!

Store new NDT page
address at end of old
NDT page.

ECF
Gate WCT address (S) to D. ‘

Gate next ODT descriptor
from LM to N and Q to R.

‘ .

Store next NDT address ‘

in GPR 3. »EB?
‘ Set DP bits in GPR 11.

Gate next WCT entry
thru SAL for check.

New
WCT data
needed in
A,B

Diagram 5-902. Repack Symbols, RPSB (0F) (Sheet 9 of 21)
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Sheet 8

Objectives: l

End of modify descriptors
store null description in
NDT to separate history
from current descriptors.

QQ441 * EDé6

Gate history symbol
count (K) to B.

i

Gate NDT address
(GPR 3) to D (via S).

Set all zeros (null)
descriptor in next
NDT slot.

Interrupt Yes

|

| Zeros in next
] slot in ST.
L

pending/

No

@ Sheet 21

v 5

EEIE I Sheet 2

QQ441 FIC

Set K to all zeros.

1

Gate next ODT entry N(0~7)
to SAL for check.

QQ441

Update NDT address +2
to check for page overflow.

Gate R to E.

Store null descriptor in NDT.

Gate N(0-7) to SAL
for check.

QQ441

Store new NDT address
at end of old NDT page.

Set DP bits in GPR 11,

H | Sheet 7

QQ441 A

F22

\

Update NDT address (D) +2.

Tumn off STAT G.

Gate R to E.

Update- NDT address +2
result to D.

Turn off STAT G.

Diagram 5-902. Repack Symbols, RPSB (OF) (Sheet 10 of 21)
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Next Yes

* 3-letter designations identify
actual line edge connection on
CAS page.

descriptor
null

Sheet 7

Sheet 11



Sheet
7,10
Objectives: Work Control Table (WCT) __ — —7 The proper bin displacement from here
—— . — e - / is used by the insert order to indicate
Determine that WCT order Bin O displcmnt Bin 1 displcmnt the address of the first symbol in the
:'5 an inserL order}.a | Bin 2 displomnt Bin 3 displomnt / sort bin thot is to be inserted into new
foolgn:?;ie:t:ds%:‘ f:e CNOB? Bin 4 displcmnt Bin 5 displcmnt / refresh memory (NRM).
- Bin 6 displcmnt Bin 7 displcmnt /
QQ461 * Fgo Bin 8 displcmnt Bin 9 displcmnt /
Bin 10 displcmnt Bin 11 displcmnt L
- = = - / The proper bin displacement from here
Store last ofd descriptor g"‘ :i ijP: cmnt B:“ 13 dtSP‘Cm"' / /7[5 used by this insert order to indicate
n NDT. in isplemnt Bin 15 displemnt v the stop address of this batch of
Delete Batch # Delete Batch # Ve / symbols (in this case it's the end of
Delete Batch # Modify Batch # Ve / the class type also). A displacement
Modify Batch # Modify Bafch # from here is also used by the next
Modity Batch # Tnsert Bafch # |/ / insert order in the WCT to indicate its
Bin 0 displcmnt Bin 1 displemnt / ﬁbr“ symbol (asd the displacement
Set F(47) to zeros Bin 2 displcmnt Bin 3 displcmnt First obove was used).
. Bin 4 displcmnt Bin 5 displemnt | » Class
Sheet Bin & displcmnt Bin 7 displcmnt Type
w 8 Bin 8 displcmnt Bin 9 displemnt / Note:
Bin 10 displcmnt Bin 1T displcmnt | | /
i - - = The symbol count for an insert ord
v :'" :i ‘di'nsp:cmnt Bf" :3 dePI cmnt / is calculated (to build a descri;:of)r
Interrupt es n isplemnt Bin 15 displemnt by subtracting the start address from
Pending EOCT ) the stop address.
Delete Batch # Delete Batch #
No . Delete Batch # Delete Batch # |
Modify Batch # Modify Batch 4 Next
Class
Type
e
QQ461 F3A e — ! |
“EBE | Sheet [ [ ]
Gate B (symbol count) to T. 21
- - - I
. | Saves the accumulated
Store T in GPR 0. | history count.
Sheet L
: v
Gate.next WCT order to
SAL for check.
QQ461 i F39
Gate K to B.
Read WCT Address (GPR 7)
to S.

WCT
order is
EOCT,

Yes (end of class type)

!

No
Gate symbol count (8)
info GPR 1.
Gate ODT address (IC)
to T.
F80
Save current count
in FPR 6.
(lllegal sequence)
il Set F to zeros. Clear K register.
Gate WCT address to IC. +
Sheet
1 D
Set condition code to 3.
Gate bin number (GPR 8)
to S. + ‘
+ Turn on STAT G. Gate Sort Bin Start
Address (GPR9) to T.
Reset K to zeros. +
+ Sheet
Gate SDBO (WCT order) 12
*CFE into LM.
Store ODT address in Sheet .
GPR 2. 21 ‘
+ _—————— Gate next WCT order from

LM to N and Q to R.

T
Multiply current count by I Converts the count

4 and gate into GPR 1. I from words to bytes.
f

* QQ461 DA1, D9A
Make memory request for Gate two's complement of
WCT order. sort bin start address to A.
Save current count Gate SDBO (new bin address -
in FPR 6. stop address) to T.

* F2F *

Subtract sort bin start address

Gate NDT address to B. (A} from sort bin stop address
(T) - result to B.

¥ v

Add 2 to bin number and Update IC (WCT address)
gate result to T. +32.

y

Add WCT address to bin
number (IC+T) result to D.

+ *LIE

This determines the insert
order symbol count.

|
t
L

The next order in the WCT to be
accessed will be taken from the
18th halfword position from the
given insert order. Every insert
order will lie on a halfword
boundary and is i diately
followed by its own table at 16
bin displacement values.

Sheet .
Make memory request (per D) 12 *3-letter designations identify
for next closs types sort bin actual line edge connection on
start address (stop address). CAS page.

Diagram 5-902. Repack Symbols, RPSB (OF) (Sheet 11 of 21)
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Sheet
11

Objectives:

Determine the correct insert
symbol count. Assemble the
new descriptor (batch number
and symbol (count) and store
it in the NDT.

QQ4N

Check-
results of previous

(Symbols to insert)

Sort bin stop address
> sort bin start address

o1

(Symbols to insert
contained in two

pages)

Sort bin stop address
<sort bin start address

10

(No symbols to insert)

Sart bin stop address
= sort bin start address
00

subtraction

DA6-DOF

in B.

Add 504 to symbol count

DAS

Add B (insert symbol count)
to K (accumulated current
symbol count).

Divide symbol count by 4.

Gate WCT order batch
number to ST byte.

O

Insert \

s

Gate insert symbol count (B)
to ST byte to form new
descriptor.

\

Store new descriptor in NDT.

!

Update WCT address (IC) + 2.

Update NDT address (D) + 2.

Make memory request for
next WCT order.

!

Update WCT address + 2.

512 No

This converts from count
in bytes to count in words.

The new descriptor must con-
tain a batch number and a
symbol count.

carry on NDT
update

Gate WCT order from L, M
to N and Q to R.

\

Read GPR 11 (new NDT
page address) to T.

Store new NDT address at
end of old page.

\

Gate new NDT page
address to D.

Store DP (page) bits in
GPR 11.

Gate next WCT order from
M to N and Q to R.

y DA4

Gate old bin address
(GPR9) to T.

y

Make memory request for
next WCT order.

y DA7

Gate insert symbol count
from K to FPR 2.

Y

Gate GPR 8 (bin number)
to S.

Next

WCT order No

For use in interrupt
routine.

(End of class type)

EOCT

\
Sheet
Gate D (NDT address) *CDE 13
to B.
Next
WCT order Yes
Insert
Add 2 to bin number
(S), result to T.
‘ DAE
Add WCT address (1C)
to bin number (T) - Reset A and B.
result to D.
DAC \
Gate sort bin start ' Update NDT address
address (GPR 9) to T. (D) +2.
Make memory request for Gate null byte to S., T
new bin stop address. (next byte gated will
also be a null).
*CHE} Sheet
1
(Dummy
(Invalid modify
sequence) No order)
A DB2

Store IC (WCT address)
in GPRR 7.

1

Set condition code 3.

y

Turn on STAT G.

Diagram 5-902. Repack Symbols, RPSB (OF) (Sheet 12 of 21)
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Sheet
21

*

3-letter designations identify
actual line edge connectors on
CAS page.



Sheet . Sheet
Sk Tk

Objectives:
Store o null (all zeros) —_——— e = ————
descriptor in the NDT ! Entry by this path indicates
as an end of class type ] that the previous WCT
separator. | order executed was an
| insert order.
QQ531 * DC8
Gate QQ531 DAY

ODTA to GPR 2
Update WCT address (IC)
+ +2, and gate result to

GPR7 and T.

Update WCT address +2
and gate result to IC,
T, and GPRR 7.

Gate first byte of EOCT
separator (zeros) into ST.

Gate second byte of EOCT
separator (zeros) in ST.

Store EOCT separator in the - - The new descriptor table for one
new descriptor table (NDT). class type has been built.

Y

Objectives: :

Up to this point, only descriptors
have been moved. It is now nec-
essary to move the symbol data
from old refresh memory (ORM) to
| new refresh memory (NRM).

L

Next symbols are fo be moved
from ORM to NRM. Initialize I
to begin the move of history
symbols.

QQs3! [] bec

Gate new refresh memory
address (GPR 5) into S.

1

Gate new refresh memory
address (NRM A) from S

to IC. +

Update the NDT address +2
and store it in GPR 3.

Y

\ Gate GPR 11 (new NDT
dd to T.
Gate old refresh memory address) to
address (ORM A) from
GPR 4 into S. ‘
* —— Store new NDT page
1
! address at end of old
: N For use in interrupt NDT .
Set 9 into F(4-7) (INTRPT D). I e page
Sheet 1 +
2
Gate next ODT description
Interrupt Yes from LM to N, and Q to R.
Pendy
No ‘
|
Ty i Set DP bits in GPR 11,
QQ531 i ]
NCE Sheet
Subtract 8 from NRM A 21
result to D.

Y

Gate history count
(GPR0) into T. +

+ Preparing to issue an
______ Set E(12-15) to 2. FMTO micro-order to
STAT D used to differentiate gate data thru the mixer.
between history and current
symbols.  OFf for history. +

Reset STAT D.

* Align ORMA on an even
word boundary.

+ DD7

+ Add 8 to the adjusted
ORMA, result to IC.

Gate ORMA (S) to IC, E.

Make memory request for the
first ORM doubleword. +

!

Gate history count (T) to B.

!

Gate NRMA (GPR 5) to T.

Y

Store NRMA (T) in FPR 3.

Y

Subtract 8 from history
count result to Band T.

Gate current count
(GPR 1) to S.

!

Gate SDBO (ORM
data) to LM.

For interrupt
routine use.

Sheet *3-letter designations identify . Sheet
14 actual line edge connectors on *NHEf. 15
CAS page.

Diagram 5-902. Repack Symbols, RPSB (OF) (Sheet 13 of 21)
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Sheet Sheet Sheet
; | Sk Skt
Objectives:

Move data words containing
history symbols or current

symbols from old refresh QQ491 E49 QQ491 £45
vsivid il T Old refresh memory (ORM) :
d fresh
into LM, thru the mixer | ?&R:Ae)v;:: l;z:h ::;:?;ley NRMA +8 result to D. NRMA +8 result to D.
into XY and back to L located in DEs.

storage. -
QQ491 ' DD5 * *

Add 8 to NRMA and Make memory request for Make memory request for
@ Sheet gate result to D. next ORM data. next ORM data.
15
Make memory request for Turn on STAT D.

next ORM doubleword.

‘ 3

P -t

QQ491 \ E4B

Subtract 8 from ORMA
(IC) result to GPR 4

(via T).
' :

T T wn ing hi
' 151 en processing history data
lssue 'PMTO® 513-15 | E13-15 equals 2 ot this time
and causes the BR bits in
I each word to be reset as the

When processing current dota
E13-15 equals 0 af this time
and causes the two words (LM)
to be gated thru the mixer
with no changes.

micro-order to gate
ORM data to XY.

data is gated thru the mixer
(ensuring history data).

Interrupt
pending

. Sheet
Store NRMA (D) in 19
GPR 5.
T
Store XY data in I Two symbols have now been
’ NRM per D. I moved from ORM to NRM.

+ E57
Gate SDBO (ORM double-
word) into LM.

D ‘

Subtract 8 from count (B). E54
Gate current count (S) to B. £56
‘ Add history count to current
count result to B.
Gate current count (GPR 1)
. to S. ‘
Sheet
15 b
(Moving Subtract 1 from E12-15.
current)
STAT D Yes ‘ +
(Moving EAA
history) No " EA8
. Update ORM A (IC) +8 :
E _ result to IC and GPR 4. Tum on STAT D.
Update ORM A (IC) +8
result to IC and GPR 4.
No \
Set E12-15 to 2.
i
—_ _! I Count is checked
1 Two | for this decision.
I Count is checked E3D symbols to H
| for this decision. be moved
L Update NRMA (D) +8
result to D.
‘ E3E
Make memory request for Gate next sort bin
next ORM doubleword. address (GPR 6) to S.
Update NRMA (D) +8.
! e !
‘ E55
» " Issue 'FMTO* E13-15'
Reset E12-15 to zero. to gate ORM data fo XY.
Make memory request for
next ORM doubleword.
(One data word in XY)

*3-letter designations identify
actual line edge connectors on
CAS page.

: \
Sl';eset “LiE S?;e'

Diagram 5-902. Repack Symbols, RPSB (OF) (Sheet 14 of 21)
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2 v 3 v 4 v 5 v 6
Sheet
Sheet Sheet
J e 14
Objectives:
Determine if there are any QQ481 E3C
symbols (history, or current) lGate ORM A(IC) to GPR 4'|
left to move from old re-
fresh memory and branch to
the proper routine.
Issue FMTO* E13-15 to
gate ORM data to XY.
(Two history symbols left)
l DD4
Add history count to current
X count result to B.
Subtract 1 from E12-15.
y
y Gate ORMA (GPR 4) to S.
' Turn on STAT D. —l QQ491
4
Add history count -8 to
current count result E4E
to Band T.
No Count Yes
equals
A 0
QQ481 y £3B
I Gate GPRR 6 to S. I QQ491 y E3A Issue FMTO* E13-15
1 M
I Gate NRMA +8 to D. I fo gote ORM data
E40
l Gate ORMA (IC) to GPR 4. |
y L Gate ORMA (GPR 4} to S. ]
Make memory request for
ORM data. (Two data words in XY) y
3
y E48
[ Turm on STAT D. J | Gate NRMA +8 o E and D. |
y
-
Sheet Store. ORM data in | Moves last
L .Turn off STAT D. 14 (Two NRM from XY. | two symbols
symbols l | into NRM.
to [!
y move)
Turn off STAT D
fssue 'FMTO* E13-15"
micro-order to gate ORM
data to XY.
Interrupt Yes
Pending
(More than
(One or no two symbols
Check symbols to move) to move)
number of 10 01 00| E4C
sy:lca’sles to (Oné data Gate next sort bin
word in address (GPR 6) to S.
XY) (No datawords
in XY)
L Sheet Sheet
R ive *LHE |7 19
A
£4 Sheet Sheet
*GDE ] 17 *GDE| 14
[ Subtract 1 from E12-15.
4
Add 8 to current count
result fo PAL for check.
(More than two (One or no (Two symbols
Check symbols to move) symbols to move) to move)
number of 01 o 10 00
symbols to g
move
Symbol y E44
Sheet count
*CDE | 14 equals Gate ORMA to GPR 4
(One
symbol
to y
move) E46

Gate ORMA to GPR 4. ]

Turn off STAT D |

A 4

Issue 'FMTO* E13-15" to
gate ORM data to XY.

(One
data-
word
in XY)

Sheet

*GFG) 17

Diagram 5-902. Repack Symbols, RPSB (0F) (Sheet 15 of 21)

A
*CEE

(No
symbols
to move)

(No data in XY)

Sheet
16

Issue 'FMTO* EI3-15' to
gate ORM data to XY.

A

to zeros.

Reset S

*3-letter designations identify

actual line edge connectors on
CAS page.

7201-02 FEMDM (7/70) 5-902,Sh 15



2

Sheet
*CEE 15

\

Sheet
15

Objectives:

Insert symbols from a sort bin
into NRM when both addresses
are on even (doubleword)
boundaries. Moves a double-
word at a time,

QQ451 ‘ £43

Gate insert byte count to B.

1

Gate bin address (S) to IC.

!

Reset STAT B.

Insert
count

Al of old refresh memory that is

| still to be displayed has now been

| moved to NRM. ~New display
dato (furnished by CSS output) is

| now moved from its sort bin loca-

| tion into NRM. The new display
data (sort bin) is physically lo-
cated in an SE and new refresh

| memory is physically located in a
DE.
L

| For interrupt routine,

v 5 v 6
| |Sheet | I Sheet
*LHE 18 Q 17

Y

equals

E0Q

Gate constant (4) to ST,

!

Make memory request

EO1

Update NRMA +8 result
to GPR 5.

J E14

Update NRMA (D) +8.

'

Set E12-15to 1.

Diagram 5-902. Repack Symbols, RPSB (0F) (Sheet 16 of 21)
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Interrupt
pending

*3-letter designations identify
actual line edge connectors on
CAS page.

Y
A Sheet
for sort bin data. l M l 17
Sort No (Bin address on odd
bin address boundary, no data in XY)
on doubleword
boundary
Sheet
*CEE 18
EO3
Set E12-15to 1.
{ QQ451 E08
Subtract 8 from insert
Reset STAT D. symbol count (B).
_______ r
h } Inserts one doubleword
Subtract 8 from the Store XY (bin data) in NRM. into new refresh
symbol byte count (B). I memory.
|
‘ EA3 ‘ E13
Gate SDBO (sort bin data) Save sort bin address in
into LM. GPR 6.
Gate sort bin address Gate SDBO (sort bin data)
(GPR 6) to ST. info LM.
)
s(yr‘:gzl:";? fwo (Last symbol (
Branch move) inl) n
on insert 00 10
symbol ;
count QQ451 s
A |
Issue 'FMTN* E13-15' micro- 1 FMTN 1 - gates L to X
order to gate LM (sort | and M to Y.
bin data) to XY.
— Sheet
‘ N 17 P
Update bin address (IC)
+8.
Set paging latch if 512
carry on address update.
Make memory request for
next sort bin data.
________ |
' .
Save NRMA in GPR 5. ] f:l:';::rrupf
L

Sh
1

(Last two symbols

eet
7



Sheet Sheet Sheet Sheets
16 [ M l 16 N | 16 GFE
CpE | 14-15
LIE
Objectives:
Perform last inserts into
NRM on proper boundaries
by different gating thru the
mixer.
QQ451 \ E06 QQ451 | £E04 QQa451 E4A
Adjust sort bin address Update sort bin address Reset E (13-15) to zeros and
(T) +4. + 8 (IC). gate NRMA (D) to T.
A |
r Step E12-15 +1 to 2. Set paging latch if 512 Gate insert symbol byte
carry on |C update. count (K) to B.
Sheet ]
18
Issue 'FMTN* E13-15" 1 y
micro-order to gate
sort bin data (L) to X. Issue 'FMTN* E13-15' micro- Gate sort bin address (S)
order to gate sort bin data to IC.
(L, M) to XY.
y
QQ451 \ I £93
Make memory request for
I Reset E, T to zeros. ] next sort bin data to
allow paging.
Y
r Reset M to zero. l
] EBB-E31
Issue FMTN micro-orders
to gate M to X and to
reset P2 bit in XY.
\
Insert
Y \ -< Yes 45& count
| equals
' EA6 0
Update NRM A (D) +8. |
Y EIC
- i
Store last NRM data I Turn off STAT D. l { STATD usedin
from XY. i interrupt routine.
—_
¥ _
L Gate FPR4 to T. J 1 Constant 4. I
interrupt Yes R
pending
L Y
§ S];et . Moake memory request
for sort bin data
Update NRMA +8 - result per IC.
to GPR 5.
/ Sort
- (Right word blank in XY) Yes bin address
4 E16
Gate sort bin base address
(GPR 10) to T.
y 87 E0C
Subtract sort bin base : This is the displacement Subtract 4 from insert
address from the bin ) for the next class type. symbol count result to
address (IC) result to [l .
G 9.
QQs21 b EOD’ L ] £z
I |
Gate next bin address r Update NRMA +8. J Subtract 4 from sort bin ) This adjusts the sort bin
(IC) to T. address (IC) result to IC. address to a doubleword
| boundary.
[}
Y
, I Turn on STAT D. J [
Gate DP bits into Gate sort bin address
S (0-7). (GPR 6) to S, T.
r Set E13-15 to 7. J
Y
Gate next WCT .
H Gate SDBO (sort bin
address into S. data) to LM.
Y X
S t
Interrupt Yes +*QG Sl;get lge
pending
*3-letter designations identify
actual line edge connectors on
CAS page.
Sheet
20

Diagram 5-902. Repack Symbols, RPSB (0F) (Sheet 17 of 21)
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Sheet
16

Objectives:

Insert symbols from a sort
bin into NRM when the
sort bin address is on an
odd boundary. Aligns the
data on an even boundary
before storing it.

QQ521

i E02

Subtract 4 from sort
bin address (IC).

]

Subtract 8 from the
symbol byte count (B).

!

Turn on STAT D.

!

Add 4 to B (symbol
byte count).

1

Set EI3-15to0 7. ]

v

Gate SDBO (sort bin

data) into LM.

(Symbol count

equals 0) 00

Adjust the sort bin address
to an even boundary.

EAF

Store last bin address in GPR 6.

\

Turn on STAT G.

Indication for
interrupt routine.

To check for zero
byte count.

10 (Symbol count is minus)

Sheet
20

is 0)

E20-E21

01 (Symbol count

Add 4 to sort bin address.

!

Set paging lotch if 512
carry on address update.

+ E23

ol

Issue 'FMTN* E13-15" micro~

to X.

rder to gate bin data in M

{

Make memory request for
next sort bin data.

'Sheet
Tk

This moves the second word in
the doubleword into the first
word position.

Interrupt
pending

. Update NRMA +8.

i

) E28

Gate SDBO (sort bin data)
into LM.

Set EI13-15 to 6.

|

Issue 'FMTN* E13-15* micro-
order to gate bin dota in L to Y.

Update insert count - 8.

!

Store bin data (XY) into
New Refresh memory.

Y

Set E13-15 to 7.

Save sort bin address (IC)
in GPR 6.

Branch
on insert

00

This moves the first word in the
doubleword into the second word
position.

Inserts the rearranged double-
word into new refresh
memory.

i £22
Update symbo! count
(IC) +4.
i
Set paging latch if 512
carry on update.
y
Issue FMTN* E13-15 micro-
order to gate bin data in M
to X.
.Macke memory request per IC.
E29
Update sort bin address
+8.
i
Set paging latch if 512
carry on update.
Issue 'FMTN* E13-15" micro-
order to gate sort bin data
in M to X.
|
Make memory request for
next sort bin data.
! £28

Update sort bin oddress +8.

!

Set paging latch if 512 carry
on BINAD update.

i

Issue 'FMTN* E13-15' micro-
order to gate last bin data
from M to X.

symbol Symbol

All insert count count
do\;% stored equals 0
E2A

Update sort bin address
+4 and store it in
GPR 6.

Sheet
16

Diagram 5-902. Repack Symbols, RPSB (OF) (Sheet 18 of 21)
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!

Make memory request
per IC.

N Sheet
CEE 17

QQ521 E25
Turn off STAT G.
Yes Program
Interrupt
EAD

Update NRMA +8.

\

Gafe' SDBO (sort bin
data) to LM.

\

Set E13-15 to 6.

!

Issue 'FMTN* E13-15' to gate
last bin data from L into Y.

Sheet
19

- — — -

This moves the second word
in the doubleword into the
first word position.

This moves the second
word in the doubleword
into the first word position.




Sheet Sheet Sheet Q [ l
@ 14 ¥ i Sl;ze' Sl';ger “GIE Slz‘lger T
QQ34! £4D
Objectives: Set INTRPT ID code
There is un interrupt pending. of 6 in F(0-3).
Set the INTRPT ID codes
ond prepore to terminate
execution to allow the
interrupt. QQ541 EOF QQ541 €09
oos Set INTRPT ID code of E. Set INTRPT ID code of A.
STATD D> >r
Yes
E53 ES1 Turn off STAT G.
Set INTRPT ID code of Set INTRPT ID code of
4 in F(0-3). 2 in F (0-3).
’ Program
- Interrupt —
E9F QQs41 i E9D
Stor tbi
;nogpizo;. in address Set E8-15 to 2.
Program Yes ’
Interrupt »
Store last NRM data
formatted.
E9C / E9E
Reset E to zeros Gote NRM interrupt
address (GPR 5) to T.
Store last data in NRM | /
from XY.
* Turn on STAT G.
L Turn off STAT G. J
V EAQ QQS541 / EB7
L Set E(8-15) to 4 or 6. j Gate T(NRM address)
v to B.
[ Turn on STAT G. ]
i
R |
8;;; 5NGRnI\:I\AB .+8 to : Interrupt address.
_ 1
Progrom ’
Interrupt -
EAS
|
g?’;(e SNcch;\ gtidress 0 : Current NRM address.
L Turn off STAT G. J
Gate 1C (ORMA or bin
address) to GPR 4 or
GPR 6 (per E(11-15).
Subtract 1 from F(0-3)
(INTRPT D).
/
EA7
Gate starting NRMA i
(FPR 3) to T.
I When the instruction is interrupted while operating in
the section which does the actual moving of symbols, the
Y l INTRPT ID codes are set as diagnostic aids. Before
—— 7 allowing the interrupt, the number of symbols which
Subtract starting NRMA B now equals the have been moved is used to determine where the in-
from current NRMA and I count of the bytes I struction is in its operation, and the symbol counts are
gate result to B. | moved Y set accordingly. For example, if 25 symbols have been
L ’ l moved and the beginning history and current counts
were 10 and 20, respectively, the history count would
. be set to 0 and the current count to 5. By doing this,
I all re~entries (after the instruction has been inter-
. rupted while moving symbols) can be to the routine
Gate starting ORMA (FPR- I which initiates the old refresh to new refresh move,
0) to ST. and execution can continue as if it had been intial
I entry.
Is
this first
NRM store or No .
first ORM
fetch
. Sheet
20 E9B
Gate starting NRMA (FPR 3)
to GPR 5.
QQ541 y cng
|
Set 9 into F(4-7). { Status code.
L *3-letter designations identify
actual line edge connectors on
CAS page.
Sheet R | Sheet
21 20
Diagram 5-902. Repack Symbols, RPSB (OF) (Sheet 19 of 21)
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Sheet
19

Objectives:

Compute the numbsr of symbols
which are still to be moved and
set the counts to the proper
volues so that re-entry will
begin where execution was

Subtract 4 from ORMA
result to GPR 4.

interrupted.
QQ541 E9A
Gate starting ORMA (S)
to A, )
oDD Yes
DelV
No
A
h 4

Gate history count (GPR 0)
to T.

'

Subtract history count from
count-moved result to A,D.

!

Gate starting ORMA (GPR 4)

to S.

Set history count
(GPR 0) to zero.

Branch
or above

This results in the number of
| current symbols moved.
L

Moving
current or
insert’

[

l, I Sheet
JHE 18

QQS541 z

EBF

Gate NRM interrupt

address (D) to GPR 5.

4

Turn on STAT G.

Sheet
19

All history
not moved

(Al history moved)

Sheet
17
E37
Set INTRPT ID code of C
into F(0-3),
Yes Program
Interrupt
QQ541 E8D

Subtract 1 from F(0-3)
(INTRPT ID).

Turn off STAT G.

:

Set E(8-15) to zero.

00

subtraction
result

¢ FAl

Gate current count

(GPR 1) to T.

J F9B

Subtract current count from
the number of bytes of
current data moved, result

to A,D.

Set current count (GPR 1) to
zero.

Branch
on above

(1]

I This results in the
| number of insert

bytes moved.
Branch
on above
subtraction
result

(History and
current
moved)

subtraction
result

EBS

Subtract insert count moved
(D) from total count moved
(B) result to B.

Add resulting count (B from
previous block) to starting
ORMA, result to IC.
(Gives current ORMA)

EB4

A 4 EBS

Add count moved to start—
ing ORMA - result to
GPR4 (next ORMA).

Set E (8-1) to 1.

NRMA
and bin
address both
on dblwd
oundarie:

FA2-C28

Store remaining history on
current count in GPR 0 or

FAO

Add count moved to start~
ing ORMA, result to GPR4.

This is the
current ORMA.

Add 4 to sort bin address
(GPR 6) )to adjust).

L

Adjust current ORMA to
point to next doubleword
(add 4 to it).

4

Store current ORMA
in GPR 4.

l

Gate number of insert
bytes moved (A) to T.

A 4

Gate original insert count
(FPR 2) to B.

Last
NRM word

a dummy

[ ]

Add 4 to original insert
count (to adjust).

C94

Subtract number of insert
bytes moved (T) from *
original insert count (B),
result to FPR 2.

Result is number at
Vinsert bytes left to
l move.

Diagram 5-902. Repack Symbols, RPSB (OF) (Sheet 20 of 21)
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*3-letter designations identify
actual line edge connectors on

CAS page.

\ 4
Sheet
| S l 19




2 v 3 v 4 v 5 v 6
Sheet Sheet Sheet Sheet Sheet Sheets[*
o % @ o ; GRS
12,19 | CFE
EIE
IE
QQ51 F27 F38 QQS511 FO5 QQS11 DDI1
. f Set INTRPT ID code of 6 into Set INTRPT ID code of 1 into Set INTRPT ID code of 1
Objectives: ?e(i(‘)lg;TRPT ID code of 2 into F(0-3). F(0-3). into F (0-3).
Terminate the instruction
execution.
RPSB performs a time clock \
update if one is called for Save current symbol count Save ODT address (IC) in GPR 2.
rather H:!an allowing that Save history symbol in GPR 1.
type of interrupt. count (K) in GPR 0
\
QQs1 FiD Eivide history symbol count +
. y 4 to convert it to bytes
Set INTRPT ID code 4 into from words, result to éPR 0
F(0-3).
Store null descriptor RS separate history and
in NDT. : current descriptors.
Save history symbol
count (K) in GPR 0
“
i E3F
Save ODT address (IC)
in GPR 2. ‘
\ EAB
Save NDT address (D)
in GPR 3.
‘<
QQS511 EAC
Gate 360 IC (LSWR) to
IC (via S).
Reset K.
Gate INTRPT ID (FO-7) into
GPR 8.
Turn off STAT G.
. Yes Program No
Make memory request Turn off STAT D,
per IC to restore Q,
R, and E.
\ E9D .
No |T|r;:e Yes
— Clock step
Update IC +8, \ Interrupt
| ccl
V Fetch timeclock value (address
:‘End:OP Subtract 2 from 360 IC. 50) per D and gate it to B.
st ’E’P";B"?‘i:::gﬁl;‘;k fo Update timeclock value.
Store updated timeclock
value at address 50.
Y Time-
bl clock
overflow
i ccs
Turn on timeclock at
limit trigger.
‘ Yes Interrupt
- pending
Time~
Yes clock update
routine entered
from
RPSB
*3-|etter designations identify
actual line edge connectors on Sh?ef
CAS page.
Microprogram branches back
to instruction which entered
the timeclock step routine
CSS or CVWL.
Diagram 5-902. Repack Symbols, RPSB (OF) (Sheet 21 of 21)
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(Radar input)

Diagram 5-6

RR I = Fetch

Objectives:

Read double-
word from in-
put stream in-
to AB. Set up
to begin pro-~
cessing input.

Q@201 § o082
Gate GPR ¢
(input stream
address) to D
(via T).

i R2 field must
I always equat
9.

Gate constant

(COy to F.

A

Make memory
request per D
for input R
doubleword.

1

Gote GPR 8
(sort bin base)
to T.

Save input
stream address
(gote D to K).

Gate GPR 10
(input word
count) to S.

’ —— v c— o
Set condition If no output,
code to 0. gC equals

Gate sort bin
base address

(TYto D
(via PAL).

Exclusive or
F (CO) with
T (0-7)

thru SAL.

SAL

RR Format
[ @2 [ wu]r]
] 78 na2 15

Purpose: Submits an input stream of either Rador or Beacon
co-ordinates to one PVD's geographic ond sterile area
filters; converts the co-ordinates from system scale to PVD
scale if all filters are passed; assembles an output word and
stores it in the proper sort bin location.

equal to No _.____'__.
zeV Right word
indicator
Yes RW) is off.
L Turn on
STAT A.
Gate GPR 12
to S and
GPRI13to T.
‘ I GPRs 12 and
13 to be used
Store GPR 12, I as working
D ort bom | Gitiont
base address). will :ﬂesfore
I at end.
/
Set E(12-15)
to 0.
Gate input
doubleword
into AB.
-1 ‘.
(REI(SﬁeIIc}) No {Beacon input)
equals
Yes
Update D + 8 This area used
(sort bin base by CSS to save ('?:;Sfl(streom
+8). previous address) to
header D
l information. -
(Céate constant
C) to F. Gate con-
stant (0C)
‘ to F.
—_—————_—
Make memory i Restore old
request per D. header.
—_

|

Gate S (word
count) to
PAL.

Sheet
)

Diagram 5-903. Convert and Sort Symbols, CSS (02) (Sheet 1 of 10)

5-903,8h 1

(7/70)



2 3 v 4 v 5 v 6
G | Sheet Sheet
3 ]
QQ201
Gate constant ‘f-::re?nli?it;elr
©9) 10 F. | entry flag.
Gate GPR 11
(conversion
constant) to S.
Objectives:
Determine
type of input,
Radar or
Beacon.
(RW on) Radar Beacon
10 11 Input 0 00
Objectives: (RW off) Sh;ef Sh;e' )
Prepore to
process the
right word of _\
the input N
doubleword. Objectives:
Prepare to
process the
left word of
QQ251 Cl2 the input
doubleword.
Gate input
word (B)
to A. QQ251 C13
Store right
word in
GPR 12
(via T).
Gate SDBO
(00-31) to T
(32-63)
Store old
header (T) I
. truch
G T [
header word. i just beginning.
AND A (0-7) | —
with 80 and
Gate K (input store result in
stream address) -
to D. A
‘ Check for
Gate SDBO header word.
Gate bright- (00-31) to T AND A (0-3)
ness control (32-63) with 8 and
bit (R) to F. store result in
(5(0) thru SAL + F(0-3).
to F).
‘ Store T {old
header) in
Gate GPR 8 LSWR.
(RW indicator)
to T.
V - — —
JR—
Moves BL, BR
Gate left word ' bire fo T(44~
(A)to T. Tad
. | 45) on initial
Reset RW bit entry-left
inT. | data word to
CAE I Tonre-
entry.
Gate GPR 11
bit 0 (R bit)
to S.
Store T back
in GRR 8. ‘
Set E(12-15)
to 0.
Objectives:
Determine if
this s initial
entry or re-
entry to this
input stream
and if the in-
put word is a
header or a
data word.
Gate F (in-
put word bit
F(4-7) =9 F(4-7)=9 0) to SAL.
SAL=0 SAL#0
(Dataword) F c41
F(4-7)#9 F(4-7)#9
Gate input Re-entry SAL # 0 SAL =0
L dd
s( é?t:t: S' ress (Header)
(Dataword)
A (Header) i
Gate R bit
from S (old i
header) into C40
F (thru SAL). B
(tbry ) Gate input
stream address
c56 {K) to D.
R
(brightness No
control bit)
off
Yes
Set STAT H.
| /
Y
E She;’ | F I Shier

Diagram 5-903. Convert and Sort Symbols, CSS (02) (Sheet 2 of 10)
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D
»
€
O 51
E

Sheet
2

Objectives:

Gate B(32-39)
to A(0-7).

!

Gate 5(0-7)
to F.

!

Gate GPR 10
(word count)
to S.

(<]
Gate S to B.

!

Gate A(g-7)
to T(56-63).

!

Word count
(S) to B.

!

Input stream
address (D)
+8 and back
to D.

!

Set D carry
latch if input
address up-
date gave 512
carry.

!

Make memory
request for
new input
doubleword.

Y

Store T
(header in~
formation)
into LSWR.

!

Set STRAT H
if R bit
(GPR 11 bit
@) inFis
off.

Input
word count
equal
1

No

Subtract 1
from word
count (B thru
PAL to B).

QQ201 ¥ co9

Subtract 1
from B (thru
PAL and into

Store updated

count (T) in
GPR 10.

!

Gate constant
(0C) to F.

T

New symbol
l to A(0-7)

IS contains |

I brightess con-
trol bit (R)

I from GPR 11,

New header
I now assembled

Im T.

Indicates the

I end of page.

Replaces old
header infor~
‘mation with

I new,

B8
LR

Symbol

43 44 45 46 55 56

Gate new in-
put double-
word into AB.

Sheet
7

QQ251 C47

Reset T and
store in

GPR 10 to
reset count to
0.

Diagram 5-903. Convert and Sort Symbols, CSS (02) (Sheet 3 of 10)
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Sheet
5
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T Resul
Subtract T f:j:dfsf:rre
f"‘;m A - re- 1 diagnostic
sult fo K. | program use.
Set limit latch
if above re~
sult is not
minus.
-
Read FPR 0 I Geographic Step E(12-15)
to T (per st + 1.
P! | origin.
E (12-15)
— )
Read FPRto T
Gate constant per E(12-15).
(CO) to F.
Sheets + +
59,10 Step F(4-7)
° Step £(12-15) res
1 {to 1). SAL back to
F(4-7).
4
QQ221 C34
—_——————
Geographic
Subtract T | origin from
from B - result input point
to B. | input point.
| S——
T Save input
Set limit inpu
latch if above ?ddress (D)
result is not in K.
positive. T
; Gate con-
Torn on version con-
tant (GPR 11
STAT G. :oarS‘. ¢ )
Gate F(0~3) ~ } F value now Set F (0-7)
1 back to 0B. to 40.
F(d-7). |
—_—
R | Yes (To conversion routine)
Read FPR 1 fo | Geographic
::'(;]:;r]s) | limit.
' | I No
(Sterile
area .
2 _ e — 3 failure) Shger
Subtract T | lq;e?fgr'fphic
from A- Jimit from
result to K. input poinf.
Set limit
latch if
above result
is not minus.
Step E(12-15)
+1.
) ——
Read FPR to | Sterile area
T per | 1 or 2 origin.
E(12-15).
| I
‘ STAT G-on
Step F(4-7). STAT G-OFF Timit latch - ON
*J ond sate limit latch-OFF
; s;:J 4. ;)c = (Geographic
oF@-7). (Sterile ! filter failure)
area 1
y or 2
failure) >
STAT G-ON
limit latch ~OFF STAT G-OFF Read input
o sterile (To next ] limit latch-ON count (GPR 10) Sheet
area 1 sterile Ny
filter) area filter) .
{ A
b. . ‘
Objectives: (Input Yes (Left word
Perform sterile farget No STATA rejected-
area filters to rejected) prepare fo
determine if process right
the inpuf}:ar- word. )
get is within T
any of the Sheet 5‘;21]'0;‘
sterile arecs. 8
QQ221 $ C25 —_ 4
—_— T
Subtract T ! S:ier:Le area 4
ol .
from A. | g Objectives:
—
* Prepare to
—_— read in a new
Set limit will be set if input double-
latch if above I :?dfgi’re‘:ir:f‘ word.
result is not
C31,C32
positive. ‘:l_ QQ221 F ,C
* Make stor—
age request
per D.
Step E(12-15)
+ 1. {
{ Update input
data address
Step F(4-7) ([C;) +8.
+1 and gate
result back to ‘
F(4-7).
‘ Set D latch
if 512 carry
Read FPR to T on D update.
er E(12-15),
per E( QQ201 ¢
Gate word
count (S) to
B.
Set E(12-15)
to 0
Turn off . )
STAT G. .
Sheet L Sheet
R 3 ;

Diagram 5-903. Convert and Sort Symbols, CSS (02) (Sheet 4 of 10)
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» 2 v 3 v 4 v 5 v

Sheet ’ Sheet
4 4
Multiply routine - used by both
CSS and CVWL,
Objectives:
Objectives: Multiplies
A Prepare to both X and Y
check the co-ordinates
next target by the six bit
which was in conversion
the right word constant.
of the input
doubleword. +
QQ231 CAS
QQ221 C33 AND 5(24- I Checking
27) with | scaling con-
Gate input F(0-3) thry 1 trol constant
’ count (S) to serial adder. ) (bits 24-25)
B. | to determine
‘ which scale.
———
Read right Gate $(24-27)
word (GPR 12) to F(0-3)
to S. thru SAL.

Y

Reset STAT A,

(Large or Small Scale)

' (Mid Yes Multiply B(X
scale) and Y co-
Set E(12-15) Gate B ordinates)
to 0. (Xand Y by 4. Gate
co-ordinates) result to T
’ v . to T.
Ve
Gate right \
word (S) to A. Multiply X
and Y co-
* ordinates by
first two bits
of the con- ~
Set F(0-7) to version con-
C constant (CO).| - stant.
' Multiply X
and Y co-
Read FPR ordinates by
(per E 12-15) second two
to T. bits of the
conversion
* constant.
Step E(12-15) : ’ + —_—— —_—_——
+1.
AND CO l Checking bits |-
. with F thru 24 and 25 to
* serial adder. | see if this is
Decrement word| | L‘:r?\:.—ss?:l‘e,

count (B) - 1~
gate result back|
to GPR 10.

No {Mid or small scale)

(Large | Yes

No (Enter geographic filter) scale)

Multiply X 2’:‘: ';;’ zloi(
and Y co- ordinates by
ordinates by last two bits
last two bits of con-
of conversion version
Sheet constant. tant.
Input stream *
has been
processed. Divide the
Prepare to multiplication
end op and result by 1}?
set proper and gate the
condition code. result to B
Qazit el
E Update input (Conversion |«
-?Ig;a:gcir:;s » is complete) §
—_————
gate to B. Move con- This 1 X
verted Y co- | co:rj?:::es
‘ ordinates in T (48-63)
S oc (132-47) to i . 0 1516 3132
ate 0C to A(16-31) and ‘ i
F(0-7). B(48-63). converted Y co-ordinate
Read sort bin
base address Set F(0-3)
(GPR 8) to zeros.
toS, T.
Sheet @211} C39 o
7,2 N AND (T(48 T T T T
. - is removes
T Gate T to D. i S:g bm'bcse 55) with | the extraneous
address o U. F(0-7) thru bits from
L—.— serial adder converted X
* onc{_ acg‘eslgt;ck | co-ordinate.
—_— to -55). Also checks
Exclusive or I S(4-5) are DS ! two high-.
S(4-7) with | bits, if on order X bits
F(4~7) thru | SAL will be | for 00
SAL. LS lvalve. |

Yes Yes (CVWL)
SAL=0 STATD
No T No
»le Turn on | Soumes cc \
=3 STATB. | to be set to 1. ————
1 N
Gate T(48-63) | This removes STATD on
Gate D to T. l thru PAL and ordinate indicates that
PAL (32-63) L) this routine
to T(32-63) | leaving the was entered
' ond A(00-31). converted X from the
—_— co-ordinate. CVWL in-
Resets RW and | I struction. The
Store Tin | DSS bits i " ’ microprogram
GPR 8. 1 2me " branches back
. Store X co- to CVWL now.
ordinate (T)
in GPR 13.
» Moake memory
request for
S::‘le l’g ;;'-s converted x co-ordinate
12 and 13

(sort bin base

_address + 8). |
Sheet css Sheet
8 6

Make mem- ¥ Memory re-
Adjust input ory request | quest is
data (prime) (per D} to | issued before
address (B - 8 store header data is
to T). and diag- | gated into
nostic data in S, T
+ sort bin base
work area.

Store T in
GPR 9.

> »Y

Diagram 5-903. Convert and Sort Symbols, CSS (02) (Sheet 5 of 10)

5-903,Sh 5 (7/70)




Sheet
5

Objectives:

Perform corner
filters.
(Corners can-
not be dis-
played on
PVD face.)

QQ241

Two

high-order

X co-ordinate

bits equal
00

Two
high-order

No

X co-ordinate
bits_equal
i

Complement
the eight low-
order X co-
ordinate bits.

|

Two
high-order
Y co-ordinate
bits equal
00

Two

——

high-order No

f tgt is in
corner bin,,
it will be bin

I or 16.

| Complementing
X allows

,rouﬁne which

lchecks bins 1
and 13 (0 o

|256) to check
Ibins 4 ond 16

=

co-
| ordinate high-
| order bits = 10
) or 01. Not in
corner bin.

Y co-ordinate
bits eV
1

Add the eight
low-order X
co-ordinate
bits (true or
complemented)
to the eight
low-order Y
co-ordinate
bits thru

SAL.

Actual Conditions
(Four-way branch)

—
—

-

r___
Y co-
ordinate high-
order bits = 10
or 01. Not in

|A corner bit.

| A
I~ Target is not

in a corner
bin. Begin
output for~
| matting for

output word.

00, 01 or 11

Target rejected

Y X
co-ordinate co-ordinate

YY YYYYYYYY XX

|

XXXXXXXX

0 z

\/ Adds co-ordinates

—_—
—_—— — X

0 Z
l SAL '

e~ ——— <}

l— — — 53— — — — <]

lg— — — &

®
E)

The target is rejected if there
is no carry out of bit 0 or if
SAL is all zeros or any com-
bination of the two.

o
o

_ 3

e — —

S

1110

n
14
767 = 7001 7070
10
S 9 10 1 12

0101 0110 o

high- 0
order

bits

of Y.

= —_—

Two
| #—— high-
[} | 1 order
255' 511 767 1023 bits
256 of X.

Point of target refection. If the
result of the addition of the X and
Y co-ordinates is 256 or greater

— " (carry out of SAL), the target is

not in the corner (shaded area) and
will be displayed.

SAL equal

zero,

10 Target
‘ accepted

)

Combine Y
and X co-
ordinates in
PR 13
(y-31-21,
X-23-31).

Y

Save E(8-11)
in K.

v

Gate header
info (LSWR)
to T.

!

Save high-
order Y and
X bits in F
(YYOOYYXX).

Gate header
info (T) to

B shifted
right four
places.

p | Sheet

T T T TReny ]

(YYXX) is

the bin num-
ber in which
the target is

l located.

Sheet
R 7

If the bright-

I ness control

lbir (R) is on
(STAT H off),

l the brightness
lbif in the out-
put word must
|be set to zero.
—_—

Diagram 5-903. Convert and Sort Symbols, CSS (02) (Sheet 6 of 10)

Set B to ones.

Read GPR 10
(word count)
to S.

Gate K
(next in-
put address)
to D.

Sheet

7201-02 FEMDM (7/70) 5-903,Sh 6



Sheet
6
CA3
Gate BL ond
bit (Br) while BR bits from
gating B(48-49) 8(48-49) to
to F(0-1). F{0-1).
| |
\
Objectives:
Assemble the |
output word,
determine the
laddress, and
store the output
iword in, the
roper sort bin.
]
QQa241Y CA2, cA3
Gate T
(header) to B.
-0 Y and X co-
Read GPR 13 | ordinates in
to T. | T for assembly
of output word
b (y-45-53,
L X-55-63).
¥ cs
Gate F(4-7, T -
(bin nur(nber)) | B(64-67) wil
to E(12-15) be 0 sb!F an
and B(64-67) even bin.
shifted right L__.____.
one.

]

Gate Bl and Br
bits to F(4-7)
and bin number
to F(0-3).

Y

Gate $ bit
and symbol to
(132-39) from
B8(55-63).

(]

Restore
E(@-11)
from K.

(]

(Gutteb.G PR 8
e
St

Y

Gate F(4-7)
(8L and BR)
to T(44-45).

¥

Set condition
code to 1.

Y

Gate com=
pleted output
word to

GPR 13.

Y

Gate sort bin

Set F(4-7)
to (0100).

> (]

| Assembling the
| output word in
T.

| I

| Qutput word
| completed.

| F——

Read GPR per

| tains bin num-

Tooam 1
E(12-15) con-

Gate updated
bin displace-
ment (in B)
bock to T.

00251; C50

Store updated
bin displace-
ment in appro-
priate GPR
(per E12-15).

L

E(12-15
in('o T. ) ber and bin
| displacement
' is now
| read into T.
Gate B(64-
67) to PAL.
(Even bin)
Update bin Update bin
displacement displacement
T(48-63) + 4 1(32-47) + 4
and gate it and gate it
to B. to B.
\ ]
Read GPR 9
(next input
address)
into S. “
* Set marks
Add sort bin ?_3f°' 4-7,
base (A) to °: ofedou -
sort bin dis- put wore-
plocement (T)
> and gote re-
sult to D.
Read GPR 13
* toSand T.

Y

Store output
word.

Sheet
8

Diagram 5-903. ‘Convert and Sort Symbols, CSS (02) (Sheet 7 of 10)

5-903,8h 7 (7/70)

Sheet
3

Objectives:

Prepare to
honor the
pending
interrupt.

Q211 C28

Read GPR 8
(sort bin base
oddress ond
indicators)
to S and T.

\

Update input
address (D)
+ 8 and gate
result to B.

Y

Gate sort bin
base address
(T) to D.

v

Exclusive or
DS bits with
constant 0C
into SAL/

(DS
bits on)

No

Yes

Set
STAT B.

Program
Interrupt

C3C

Restore input
address by
subtracting
8 from 8

and gating
result to T.

!

Store T in
GPR 9.

!

Adjust IC
to point to
the CSS
instruction.

Gate DS
indicator
bitsto T
(32-39)
from
GPR 8).

No

STATSB

Yes

Set DS bits in
GFPR 8.

\

Moake mem-
ory request
per D for data
to restore
GPR's 12 and
13.

Update D + 8.

Sheet
10

Sheet
5



Sheet
7

QQ251 C51

Gate S {next
input address)
to K.

__________ Tor

n causes

Turn on | condition
STAT B. | code 1to be

L set.
Yy

T
Add 4 to D | Checking for
and gate to bin page

PAL. ! overflow.

512
carry in
PAL

No (Input target has been processed)

!

Objectives:

Objectives: Prepare to
- == read in a
ired infor- Bin new input

:l; tion, ns:f l page doubleword.
roper con- overflow

Ziﬁon code, | QQ251 C3A

and prepare Soc K

to end op

to allow exe~

cutive program address) to .

to furnish a D

new sort bin. +

QQ251§  C3B

Save all re-

(next input

Gate GPR 10
Gate K (next {word count)
input address ) to S.

+ 8 toD.

v

Gate GPR 10
{word count)
to S.

Beacon

Dato 7

. Y
Turn off u
STAT A.

Sheet

\
\

Turn off
STAT D.

Y

Fetch input
data per D
to allow

paging.
(]

Set B to
all ones.

(]

Gate S
(word count)
-1toT,

]

Store updated

Gate bin
number into

F(4-7).

(Next input is left word
No or Beacon data)

STATA

Yes *

Gate D (up-
dated input

Gate K (next ' A
input address ) o. ress) to %

to T. —_—— e — —
° T Condifion |

Reset code must
'A STAT B. 4 be 2 when

H end op.

Gate sort bin ' -
base address Store bu[\
(GPR 8) to S. number in
GmR ¢

v 4-7).

(]

Make
memory
request

v per D,

Gate constant

Set condition
code to 2.

(C) to F(0~3). No
STAT A o
i C52 Yes
Gate S (sort
bin base
address) to D. Set RW Set DS
(right word) (data stored)
bit on in bit on in
[ GPR 8. GPR 8.

Sheet
5

Diagram 5-903. Convert and Sort Symbols, CSS (02) (Sheet 8 of 10)
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Diagram 5-903. Convert and Sort Symbols, CSS (02) (Sheet 9 of 10)

5-903,8h 9 (7/70)

2 v v 5 v
Sheet Sheet
2 2
’
QQ201 Cc10
RW indicator
Turn off 1 ;
gnored on
STAT A. | Beacon data.
Objectives:
Save header
information
from this input
dato block.
QQ201 Cll
Update input
address (D)
+8.
Gate GPR 11
(altitude mask)
to S.
Store header
(A) in LSWR
(vio T).
AND A7) |
with constant | T?octfikeu?;
(80) - gote | Cmrz format. "
result to SAL. )
Yes
SAL =0 |
No Objectives: ]
- T Prepare to
'Objectives: An alfitude end op and
lmutch indi- “set
! proper
Check for an cates the input condition
altitude "argei is at an code
match. altitude that _
this PVD is
QQ201 * ClE [monitoring. Q¥ cir
Gate VFR, R, .
N, and S8 Gate input
bifs from address (D)
header word to B.
(A) into.
F0-3). +
* Read GPR 8
sort bin base
Set £(12-15) ¢(:ddress) to
toQ.
AND altitude
mask (S8-15)
with altitude Set condition
key (A16-23)- code to 3.
result to SAL.
Yes (Not an altitude match) |
SAL=0
Gate T to D.
No
Gate GRRIT T Brightness
0-7) to | control bit
F(0-7) (via | RitoF
S). L ®it0).
) Turn off
y Y co7 STATB.
Gate F(0-3)
(header bits)
Objectives: to SAL. Sheet
Prepare to 5
submit input
target to {Not selected Beacon data =
gx.lfe‘rs for Yes no type bits on - data
splay. .
’ isplay SAL= 0 block rejected. )
QQZOI* Cl15
Set F(1-7) to
zeros and
save the state No C2D
of Fbit 0). Objectives: Update input
address (D)
v Check input + 8 and
_——— bits for sel- store in T.
Update input | To address ected Beacon
oddress (D) word 5 of (SB) bit on. +
+8. l dotablock.  ~e——— -
' QQ201 + Update T | Dd;s now
addressing
Gate F(0-3) y Eond gate I the next
Make memory (header bits) ) | header
request per D. to SAL (4-7). t word.
* Cc2C ]
Update input —_————— .
Yes address + 8 Set hr Dh |
d st H carry late|
. T? store in if 512 carry I for ;;‘cge
(Brightness on last ' overflow.
ctrl. bit  No vpdate. I
off) cl9
Gate PRD
index (PVD
Set STAT H. address) from
S(1-7) to Make mem-
F(1-7). ory request
‘ per D (for
- next header
\ word).
Set F to CO. ‘
Read GPR 10
' into S (input
—_—— . — count),
_
Read FPR per | Geographic
E(12-15)to T. | originto T ]
o —————
* Gote input
count (S)
t .
Step E(12-15) o8
+ 1,
‘ y
1 —_——— e ————
Gate input Gotes Y Set E(12-15)
data block lcoc,.::d;,\:'r;ds X to0's.
word 5.and 6 | to be checked
into A, B. Linto A.
Sheet Sheet
4 3



Sheet
4

Objectives:

Check the
index bit tin
input word
2,3, or 4)
for this PVD.
If the bit is
a one, the
selected
Beacon data
is to be dis-
played on this
PVD.)

QQZOIT c17

Update D
(input address)
+8.

Y

Gate PVD
address (F)
to T(55-63).

-

Turn on STAT
D.

-

Make mem-
ory request for
second double-
word of input
data block.

=

Gate words
3and 4 of
input data
block into
s, T.

T

Check PVD
index bits 0
and 1 to choose|™®

the correct
index word.

16

Value

Gate index Gate index
word 1 from word 2 from
B to A. S to B.

1

: ord 2 is in
1 B.
_

PVD index
{(GPR 11,
1-7)
(address)

1234567
~——

——

Byte  Bit

——
waord

of bits 1
\ur\dZ/

P—

Gate index

word 3 from Reset

Tto A zeros.

(Invalid
A,B to | condition)

(This
PVD

Brightness No

control bit
(R) on.

)

Turn on
STAT H.

]

Update D
(input
address) + 8.

!

Read GPR 10
(input data
block count)
to S.

'

Set E(12=15)
to zeros.

!

Gate bits 2,
3, and 4 of
PVD index
(F) to ABC.

=

Decode
F(5-7) to
select one bit
from the byte
gated by ABC.

v

Gate the
selected bit
to SAL with
zeros for
other 7 bits.

Yes

(This input data block rejected)

Sheet

5,7

Q@211 § €85, C86

Gate header
informotion
(LSWR into
Sh.

Gate K
(diagnostic
data) into T.

Gate GPR 12
and 13 data
from SDBI to

.B.

Turn off
STAT G.

!

Set marks 0-
7 and store

sit (header
and diagnostic

At sort bin
base address
+8

| E——

data) per D.

]

Gate A to
GPR 12 (via
PAL and T)
to restore
GPR 12
contents.

Y

Gate B to
GPR 13 (via
PAL and T)
to restore
GmR 13
contents.

No

Set condition
code to 1.

End-op

SAL=0

No

selected)

Objectives:

Prepare to
submit the
input target to
the filters for
display.

QQ201

Sheet
3

Diagram 5-903. Convert and Sort Symbols, CSS (02) (Sheet 10 of 10)

QQ201 +
Gate words
5and 6 of
input data
block into

A, B. | ESR—

v

Gate S (input
count) to B.

T
| Y and X co-
l‘ordinufe in A,

QQ201 f Co8

Gate constant

{CO) to F.

I
Read FPR O | Geographic

(per E12-15) origin.
into T. l

Y

Step E(12-15)
+1.

Gate K
(input address)
back to D.

Reset STAT D.

O J Sheet
4

7201-02 FEMDM (7/70) 5-903,Sh 10



2 v 3 v 4 v
RR Format
03 Rl R2
0 7 8 N2 15
- | (input weather line has been rejected)
QQ291 ] aq2e! 1

Read an input-doubleward into AB (from the
storage address in GPR9).

y

Update the input address and store it back
in GRP9.

Input
word count
(in GPR 10)

=0

Yes

NO

Decrement word count. End-Op

Input
doubleword
a
Header

Save the header information {needed for
output doubleword).

4 QQ26} y

| 4 Check XY co-ordinates in left input
word (A) to see if that end of the
weather line is within the PVD
geographic boundaries.

Within

Check XY co-ordinates in right input
word (B) to see if that end of the
weather line is within the PVD
geographic boundaries.

QQ271

Within
boundaries

(Truncate right word)

Truncate the weather line unti! the
co-ordinates in the right word are
within the PVD geographic area (in
the outer one-tenth of the area.

QQ261

\

Check the co-ordinates to see if
that end of the weather line is
within any (of 3) sterile areas.

boundaries

Turn on STAT G (word one needs “
fruncation).

(Both ends of the weather line are within the PVD area)

a sterile
area

Processing

left input word
(not
truncated)

(Truncate left word)

!

Gate format word 0 (M) thru
mixer into XY.

Y

Assemble data ( A co-ordinates for output
doubleword in T and gate it to M (as format

word 2).
Y

Gate format word 2 (M) thry
mixer into XY.

Y

Assemble data (major co-ordinates) for
output doubleword in T and gate it to
M (os format word 1).

> Y

Gaote format word 1 (M) thru
mixer into XY.

Y

Store XY (output doubleword) in
refresh memory.

Interrupt
pending

Diagram 5-904. Convert Weather Lines, Simplified Flowchart

5-904 (7/70)

Save all data required to continue
processing input stream after the
interrupt has been handled.

Input Yes

A

QQ231 A Q@271 |
Convert the two accepted sets of Truncate the weather line until the
co-ordinates from system scale to .co-ordinates in the left word are
PVD scale (multiply by a conversion within the PVD geographic area (in
constant). the outer one-tenth of the area.

QqQzs! i Reset STAT G.

Compute the delta ( A ) co-ordinates. (Actual

co-ordinates for one end of the line, and A

_co-ordinates, for the other end of the line, -

appear in the output doubleword. )
Assemble data (header info) for output
doublieword in T and gate it to M (as
format word 0).

QQ291 \

(No more input
to process)

word count
=0

No

Program

)

End Op

(External interrupt)

interrupt

There has been a program
error.

End Op

Branch to the interrupt-handling
routine.




Objectives:

Gate the first doubleword from the
input stream into A and B.

Test to see if the doubleword contains
header information or weather line
co-ordinates.

QQ291 \

Gate address of next input word
to D.

field in the instruction must always

|r GPR 9 contains this address. The R2
t
| contain the value 9.

A

Gate constant (80) to F.

Y

Make a memory request for
the first input word.

Y

Gate IC (address of the next
instruction) to the LSWR (via T).

Gate GPR 10 (input word count)
to S.

\

Gate first input word into A and B.

Update the input word oddress.

Sheet 9

|

Y

Gate S (word count) to IC.

Gate constant (80) into S (byte 0).

Clear T and GPR 4.

(No input to process. }

® Purpose: Submits an input stream of weather line co-ordinates

of 10111213 14

RR Format

03 R1 R2

0 78 112 15

to a particular PVD's geographic and sterile area filters;
shortens the line, if necessary, to make both ends fall within
the PVD boundaries; converts the co-ordinates from system
scale to PVD scale if all filters were passed; assembles the
converted co-ordinates, the symbol, and the control bits
into an output doubleword, and stores that doubleword in

the PVD's refresh memory.

Input doubleword (header)

DMSB\

Symbol

31323334 3940 ' 63
Input doubleword (data)
Xs s Xs
0 ¥S 0 ) 0
0 151617 313233 474849 53

Output doubleword

Ala
B(DID|B q
S INZ] ax2 |Y|x
olorn{RIAlL{L Symbol Yi X1 0! Y. ol
1516 2526 35 383940 5960616263
Notes:

Multiple data blocks are accepted for input.
(X1, Y1) is origin of weather line.

( AX2, AY2)are X and Y increments from origin

for weather line.
X1, Y1, AX2, AY2 are 10-bit values.

Legend: . )
DA Dash AYS  Signof AY2
DL Dash Length AXS  Signof AX2 .
BL Blink Cco Character at Major position
BR Brightness cl Character at Final position
N Symbol Size

Subtract 1 from word count (IC).

Y

AND S (byte 0) with A (byte 0).

X If the input word is a header,
i SAL will contain 80 as a re-
L sult of this AND.

(Input word not a header)

Subtract 1 from the word
count (IC).

Subtract 1 from the word count (IC).

i

!

Store the updated word count
in GPR 10.

Gate B (second input word) into K.

(Input doubleword
is o header)

Sheet 2

Gate LSWR (next instruction
address) to IC.

Store the address of the next input
word (D) into GPR 9.

Turn on STAT D.

-—

|
|
L

Indicates that the first word
of the input doubleword is
being processed.

v

Store the word count (in IC) into
GPR 10.

‘ '

Gate the address of the next input
word to IC (from D).

Sheet 3

(No data words after the header)

Diagram 5-905. Convert Weather Lines, CVWL (03) (Sheet 1 of 9)

End op

7201-02 FEMDM (7/70) 5-905,Sh 1



Save the header information for use
A later (to build an output doubleword).

|
QQ2N

Gate header information {(control
bits) from A (byte 1) to T (byte O).

* 01 910 12 14 31 33 39 40 63
113 32

Objective:

Input doubleword (header

—_

Make a memory request for the next Control bits
input doubleword. 8 15 31

‘ IR

Update the input word address.

!

Gate header information (symbol)
from B (byte 0) to T (byte 1).
+ 32 39 40 47

Store T in GPR 8 (saves the header
information).

e — — —— o ——— — e —_— —_—_————

Symbol

32 34 36 41 42 47
35 37

Objectives:
Gate next input doubleword into AB.

Test to see if the doubleword contains
header information or weather line
co~ordinates.

Input doubleword (data) ’
QQ291 . A B

Gate the new input doubleword X5
into A and B. *————————————— = ——— _'0 ¥s 0| xS 0 s 0

o1 15 17 31_33 ) 47 49. 63
16 32 48

Gate canstant (80) to S.

> '

Gate A (sécond co-ordinates) to K.

Gate the input word count to

IC (via T).
D \

. 1 If the input word is a header, SAL will
byte 0). 194 sa el
AND S (byte 0) with o (byte 0) E contain 80 as a result of this AND.

No (Input doubleword is a header)

Y

Decrement the input word count (IC).

STAT D indicates that word 1 of
the input doubleword is being
+ - processed.

i
Gate the next input doubleword

address to 1C. g‘o;"{e ]f(l;e updated word count in

Turn on STAT D.

Sheet 3

Diégram _5-905. Convert Weather Lines, CVWL (03) (Sheet 2 of 9)

5-905,Sh 2 (7/70)



&)

Objectives:

Perform the geographic filter
(determine if the input point

is within the PVD geographic
area).

Perform the first and second
sterile area filters (determine

if the input point is within a
sterile area on the PVD screen).

QQ261 & ________________________________
-
G?ffé the PVI? géogfc_!PhFl;R I Two sets of co-ordinates are used to describe the geographic boundaries
O”%ln co-ordinates (in FPRO) | of a PVD. Two sets are also used to describe each sterile area within
fails | o PVD's geographic boundaries. The sét of co-ordinates which describe
|  the lowest left point of an area will be referred to as the geographic
_________ 1 origin. The other set, describing the uppermost right point of an area,
Subtract T (origin) from the i If the co-~ordinates do not | will be called the geographic limit.
Fitt input covordinctes (in A) | require truncation, this
d ?fh itinB | result becomes the major | v
ond put fhe result in 5. | or secondary position. |
! 18 :
+ | W————— Geographic
Vit -
Set the Limit Latch if the | 14 } m
subtraction result is not | 15
positive. | 14/ Sterile
| 13 area
; | 12
| n
Gate the PVD geographic | 10
Limit (FPR1) to T. 9 Geographic
| area
| 8
J | 7
T 6
Subtract the geographic Limit |
(in T) from the first co-ordinates | Sl ——— |
(in A). 4
I 3 I |
v -4 !
: 2 Geographic origin I
- . 1 1
Set the Limit Latch if the 1 |
subtraction result is not | S N (N I Y O T 1O T Y Iy J_l;x
minus. | 1 23 45 6 78 921011 1213141516171819
L
Yes (This point failed'geographic filter)
(Sterile No ‘* _______
area filte)  § Set 2 into GPR 4. Indicates to later routine that

[If either end of a weather line truncation has been performed.

Gate the first sterile area origin | (original or truncated point) is
(FPR 2) to T. | within a sterile area, the line is
|

rejected.

Subtract T (origin) from the first
input co-ordinates (in A).

R

{Word two is being processed
and has failed the geographic filter.)

(Input word 1 is
being processed. )

+ Objectives:
Set the limit latch if Save the first word values (for
the subtraction possible truncation later).

result is not positive. Set up to gate the second word

. . co-ordingtes thru the filters.
T QQ2é1 ; Sheet 4

STAT G indicates that input word
1 failed the geographic filter and

Gate the first sterile area limit Reset STAT D and turn on

(FPR 3) to T. requires truncation. STAT G.
Subtract T (Limit) from the first Store first input co-ordinates
input co~ordinates (in A). in GRP 0.

P ¥
Set the Limit latch i Store the first subtraction

the sul?h'ccfiorj result (in B) in GPR 1.
result is not minus.

Yes (This point failed the first sterile area filter.) Gate K (second word of input
doubleword) to A.

(Sterile
area filter)

Gate the second sterile area
origin (FPR 4) to T.

!

Subtract T (origin) from the
first input co-ordinates (in A). Sheet 4

]

Set the Limit latch if the
subtraction result is not

positive.

Gote the second sterile area
Limit (FPR 5) to T.

!

Subtract T (Limit) from the input
co-ordinates (in A).

Y

Set the Limit latch if the
subtraction
result s not minus.

Sheet 4

Diagram 5-905. Convert Weather Lines, CVWL (03) (Sheet 3 of 9)
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(This point failed the
second sterile area filter.)

v 4

l 4 ]Sheet3

Objectives:

within a sterile area on the
PVD screen).

position.
Assign the secondary position.

Perform third sterile area filter
(determine if the input point is

Determine and assign the major

(oterie areo ‘

filter)

QQ261

Gate the third sterile area
origin (FPR 6) to T.

Y

Subtract T (origin) from the
input co-ordinates (in A).

!

Set the Limit latch if the
subtraction result is not

positive.

Gate the third sterile area
Limit (FPR7) to T.

!

Subtract T (Limit) from the
input co-ordinates (in A).

v

Set the Limit latch if the

subtraction result is not minus.

(This point failed the
third sterile area filter. )

Sheet 3

Reset STAT D,

Gate constant (0A) to F.

Gate GPR 0 (input word one

(Input word one passed all filters;
input word two must be truncated. )

STAT G

Yes | Both input words failed
J geographic filter.

co-ordinates) to T.
4

(Input word two passed all filters;
input word one must be truncated. )

1

Obijectives:

The line described by the
current input doubleword
has been rejected.
Prepare to reed in a new
input doubleword.
Prepare to honor any
pending interrupt.

QQ261 +

Gate IC (next input double-
word address) to D.

!

Gate GPR 10 {word count)

to S.

Reset STAT G

v

Gate constant (80) to F.

!

(Both input words
passed all filters)

(Input word 1 is
being processed)

j

v

Gate constant (40) to F.

v

to B.

Gate major position (in GPR 1}

'

7

to GPR 1.

Gate secondary position (in B)

y

.(in GPR 11) to S.

Gate conversion constant

!

When both ends of the weather
line pass all filters, the second

to as the secondary position.

co-ordinates to pass are referred

Turn on STAT D.

Fa multiply routine used by both
I CVWL and CSS is entered next,

STAT D indicates to the multiply
| Foutine that entry was from CVWL.

Save input co-ordinates by
gating A to GPR 0.

Sheet 6

v

Gate B {major position) to

GPR 1.

Gate K (second word of
input doubleword) to A.

!

Reset STAT D.

Sheet 3

Diagram 5-905. Convert Weather Lines, CVWL (03) (Sheet 4 of 9)

5-905,Sh 4 (7/70)

Make a storage request

per D.

Gate LSWR (oddress of
next instruction) to S.

!

Gate S to IC.

Sheet 9

—

The major position is the set of co-ordinates
obtained by subtracting the origin
co-ordinates from the input co-ordinates.

It can be either end of the weather line; it
will be the end whose co-ordinates pass all
-previous filters first.

Gate B (major position) to

GPR 1.

Gate first word of input
doubleword to A {via §).

Gate GPR 1 (major
position) to S.

Gate constant (0A) to F,

Gate major position (GPR 1)
toS.

Sheet 5




>

H } Sheet 4

\

Objectives:

One end of the weather line has
failed the geographic filter and
must be truncated. Truncate the
secondary point (maximum of 9
times) until it is within the PVDs
geographic area.

cael Y

Add T(major position) to A
(secondary position) and divide
the sum by 2. Gate the result
(truncated point) to B.

Gate FPR 0 (PVD geographic
origin) to T.

QQn1 *

Subtract T (geographic origin)
from B (truncated point).

1

Set Limit latch if the subtraction
result is not plus.

Y

Gate FPR 1 (PVD geographic
limit) to T.

-

Subtract T (geographic limit)
from B (truncated point).

Y

Set Limit latch if the subtraction
result is not minus.

!

Decrement F (truncation
attempts count) by 1.

v

Gate F (decremented) to PAL.

Objectives:

Compute the secondary position
(from the truncated point) and
save it.

Prepare to enter the routine
to convert this position to the
PVD scale.

QQ271 ;

Gate T (truncated point) to A.

!

Gate FPR O (geographic origin)

i

| The geographic filter is
| being performed on the
L truncated point.

to T.

(truncated nine times - reject line)

Sheet 4

(Truncated point failed geographic filter; truncate again.)

Subtract T (geographic origin)
from B (truncated point).
Gate result to T.

!

Store T in GPR 1.

.

Gate S (major position) to B.

-

Gate GPR 11 (conversion
constant) to S.

1

Gate constant (40) to F.

v

Turn on STAT D.

Sheet 6

Objectives:

Mcake sure the truncated
end of the line is within
the .9 border area of the
PVD’s geographic area.

QQ271 ‘

Gote GPR 6 (.9 geographic origin)

to T.

Subtract T from B {truncated

point).
!

Set Limit latch if subtraction
result is plus.

!

Gate GPR 7 (0.9 geographic limit)

toT

Subtract T from B (truncated

point).

Set Limit latch if subtraction
result is minus.

Limit latch

\

Gate B (truncated point)

to A.

Gate GPR 0 (major position)
to T.

: Another geographic filter, this
I time using the 0.9 border
Lco-ordinares.

The subtraction result

is known as the secondary
position. The major position
has been saved in GPR 0.

| A multiply routine used by
both CVWL and CSS is

| entered next. STAT D

| indicates to the multiply

| routine that entry was

| from CVWL.

i Secondary position which
failed geographic filter is
| still in A. Truncation will

| not be outward.

Y

Gate B (truncated point) to
Tand GPRO.

(Truncated point not within outer .9 of PVD geographical areq; truncate again.)

o =

When the truncated point
passed the geographic filter
and fails the 0.9 filter, it
is in the desired area.

Diagram 5-905. Convert Weather Lines, CVWL (03) (Sheet 5 of 9)
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2 v 3 ) 4 4 v

Multiply routine, used by both
CVWL and CSS.

Objectives:

A Multiplies both X and Y
co-ordinates by the six-
bit conversion constant.

QQ231 ‘

ion Constant
Checking scaling control Conversion

AND 5(24~-27) with F(0-3) thru constant (bifs 24~25) to e .
| 4 the serial adder. determine which scale. - : Scale  Multiplier

; AR RIE KKK

M1 M2 M3

$(24-28) (conversion constant)
to F.

Large or small scale conversion

Mid scale conversion

. Multiply B(X and Y
Za;:a B (X and Y co-ordinates) co-ordinates) by 4.

Gate result to T.

Multiply X and Y co-ordinates
by first two bits of the con-
version constant.

'

> Multiply X and Y co-ordinates
by second two bits of the
conversion constant.

: ,

T Checking bits 24 and 25 to
Am.i CO with F thry the see if this is large-scale
serial adder,

conversion
No
Mid or small scale conversion
Large scale conversion
Multiply X and Y co-ordinates Multiply X and Y
by last two bits of the co-ordinates by last two bits
conversion constant. of the conversion constant.

- Divide the multiplication
E _result by 16 and gate the
resulf o Band T.

l Conversion is Complete-

Move converted Y co-ordinates
(T 32-47) to A (16-31) and

B (48-63),

Set F (0-3) to zeros.

ND T (48-55) with F (0-7)
thru the serial adder and
gate back to T (48-55).

>
ST A'I'D/ No (Css)
Yes

(Cvwi)

This removes the extraneous
bits from converted X
co-ordinate.

STAT D off indicates that
this routine was entered
from the CSS instruction.
QQ281 The microprogram branches
back to CSS now.

| STAT H off indicates that
| the second set of co-ordinates
| must be converted.

Sheet 7

Diagram 5-905. Convert Weather Lines, CVWL (03) (Sheet 6 of 9)
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Sheet 6

Objectives:

Compute delta X and delta Y values for
the output doubleword.

Save the signs of delta X and Y for
the output doubleword.

Decide if the symbol is to be displayed
at both ends of the weather line and
set the CO and C1 bits accordingly.

QQ281

Gate T (secondary X co-ordinate) to
B. Secondary Y co~ordinate is
already in A,

|

Gate GPR 2 (major X co-ordinate)
to T.

|

Subtract T {major X) from
B (secondary X).

Carry No

(Delta X is negative)

into PAL/

Yes

1

Set F (bit 1) to one. Will become
A XS bit in output doubleword.
(AXS =1, indicates that delta

X is negative value. )

il

Gate result of the above
sub traction (delta X)
to B.

Gate GPR 3 (major Y
co-ordinate) to T.

Subtract T (major Y co-ordinate)
from A (secondary Y co-ordinate).

Carry No

! Delta X saved in B until
output format word 2 is
: assembled in T.

(Delta Y is negative)

into PAL 4

Yes

Set F (bit 0) to one. Will become
AYS bit in output doubleword.
{AYS = 1, indicates that delta Y
is negative value.)

-

Gate result of the above sub-
traction (delta Y) to A.

L]

[. Gate GPR 8 (header info) to T. j

Y

I Delta Y saved in A until

| output format word 2 is
| assembled in T.

f Gate F to T (56-63).

e

'

Gate GPR 4 (truncation

flag) to S.
Y

[ Gate S to PAL.

Set the AXS and AYS
bits into T for output
formatting.

~———

(No truncation - display symbol

pAL=0 > Y

at both ends of line.)

e

No

(Line was
truncated)

\

1

Sheet 6

l Objective:

Gate the secondary co-ordinates to the
appropriate register in preparation for
re-entering the multiply routine.

QQ281 *

Turn on STAT H.

Y

Gate major position X co-ordinate
{converted) to GPR 2 (22-31).

\

Gate major position Y co-ordinate
(converted) to GPR 3 (22-31).

i

Gate secondary position
co-ordinates {in GPR 1) to
S.

i

Gate S (secondary position)
to B.

|

Gate conversion constant

(GPR 11) o S.

Y

Tumn on STAT D (if off).

Set F (bits 0 and 1) to one. Will
become CO and C1 bits in output
doubleword.

Set F (bit 0) to one. Will
become CO bit in output
doubleword.

)

Gate T (byte 5) to serial adder.

IThe symbol, from the header information,

SAL=0

Yes

is needed now for the next decision.
| header information remains in T and is the
| beginning of format word 0 which is assem=
lbled in T for input to the mixer.

(No symbol in header.)

No

Sheet 8

Sheet 8

Diagram 5-905. Coni'ert Weather Lines, CVWL (03) (Sheet 7 of 9)

Sheet 6
: Bit CO (in output word) =1, causes symbol to be
) displayed at major position of weather line.
| Bit C1 (in output word) = 1, causes symbol to be
| displayed at secondary position of weather line.
L
Format word 0
T T olele
D clcC
b
The AlL|L]|R s Symbol o
32 34 3536 37 41 42 47 48 49

56 57 63

7201-02 FEMDM (7/70) 5-905,Sh 7



2 v 3. v a M 5 v 6
Sheet 7 l N ! Sheet 7
Obijectives:
Assemble dato fo appear in output doubleword
in T.Gate this data, in the form of format
words 0, 2, and 1, to M.
Assemble output doubleword in XY by gating
the format words (one at a time) from M thry
mixer into XY.
Store output doubleword into refresh memory.
QQ281
\ R Yy
)
. = Preparing to issue first "FMTW* Preparing to issue first "FMTW*
Reset E(8-15). L 415" micovorder. Reset E {8-15). E 14-15" micro-order.
Rese.f CO0 and C1 bits in F (no symbol Gate F {CO and C1 bits) to T (48-55). Sets CO and C‘l bits into T for
to display). | output formatting,
!
Gate T (format word 0) to M. 1
- { Assembly of format word 0 is
. H complete.
Gate B (AX)to T. (AX is in \\
T (48-63). N\
\,
\\ Format word 0 in M.
N R |
Gate A(16-23) to T(32-39) thru SAL. I Gates first part of AY to T. DAJDL| BL|BR Symbol Co
. /
‘ // 32 34 35 36 37 41 42/ 47 48 49 56 57 63
————— r— /
Gate A(24-31) to T(40-47) thru SAL. { Gates second part of AY to T. //
Y 2
- »
Gate M (format word 0) thru mixer [ FMTW* E14-15" puts format word 0
to Xand Y | into the correct XY bit positions for
‘ IL the output doubleword.
Gate T (format word 2) to M.
‘ | Assembly of format word 2 is complete.)
L
Add-one to E(12-15). \
| \\
Gate GPR 2 (major X) to T | \
(via S and B). | \
{ | \
T _i Preporing to issue second "FMTW* \
Add one to E(12-15). ] E14-15" microworder. \
- \\ Format word 2 in M
Gate GPR 3 (major Y) to A AY2 AX2
{via S and B). 63
\ S : /
Gate A(16-23) thru SAL to l H & ) I
: ates first part of AY to T. ]
I 1(32-39). L part /
+ /
——— /
A(24-31) thru SA
L 1%:)3.47(), ) thru SAL to I ! Gates second part of AY to T. I //
‘ /
Gate M (format word 2) thru mixer 'r “"FMTW* E14-15" puts format word
to X and Y. | 2 into the correct XY bit positions
y  for the output doubleword.
/
Gate T (format word 1) to M.
‘ Assembly of format word 1 is
{ complete. .
Subtract one from E(12-15).
Gate GPR 5 (Refresh memory address)
to D (via B).
Maijor Y (Y1) Major X (X1) 1
63
Refresh merory address +8 to T
(via B).
Store T in GPR 5. ’
I Gate M (format word 1) thru mixer l - YFMTW* E14-15" puts format word
to X and Y. 1 into the correct XY bit positions
* for the output doubleword. 32 63
Mcke memory request per D (to
store in Refresh.memory). Mixer
Y 5 =
Set marks 0-7
* e e e e s s —— —— — ——————————— e —— e ———— —
Gate GPR 10 (input doubleword — — —— e
count) to S. - - T T T = - == —_==—=—= n
‘ V X Y
i 2%
Store XY into Refresh memory {per D). —— — — — — — — —— Output o lomisr p|o | o b4 4]
P doubleword: MIBREA[ L [BL[ S [Symbo vt X1 ey a2 ax2 [%i%lofcy
5 5 78 910 1516 2526 EIEX) 9% W0 61 62 63

v

[ Reset STAT H and STAT G.

Il

Sheet 9

Diagram 5-905. Convert Weather Lines, CVW'L (03) (Sheet 8 of 9)
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Objective:

Honor any pending interrupts; if
none, continue to process the
input stream.

QQ281 {

Gate LSWR (address of next
instruction) to S.

Gate S to IC.

com _y

Gate IC (next input doubleword
address) to D.

Y

Make a memory request per D. Sheet 4

Interrupt No (Continue processing input stream.)

pending

Gate D (next input doubleword Gate new input data doubleword
address) into GPR 9. . into A and B.

Update input doubleword address
Gate S (input count) to PAL. +8 (in D).

Sheet 1
Yes (No more input to process)

T
[This instruction does not have to bel
[re-entered.

————— e —— — ——
|There has been a program error -
'l‘erminafe the instruction execution.

No (Program interrupt error)

External
interrupt

One input weather line has been completely
processed and stored in refresh memory. All
information required to begin processing the
next input weather line upon reentry has been
saved. The pending interrupt is now honored
by branching to the interrupt handling routine.

Diagram 5-905. Convert Weather Lines, CVWL (03) (Sheet 9 of 9)

7201-02 FEMDM (7/70) 5-905,Sh 9
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Objectives: |

Move the first operand to
the third operand location.

Gate first operand (GPR
specified by R field) to T.

Store first operand (T) into
third operand location (GPR
specified by R1 field + 1).

Objectives: I

Move the second operand to
the first operand location.

Gate doubleword containing the
second operand (SDBO) into ST.

R field must specify an even
register.

Third operand location is the
odd register of an even/odd
pair specified by R1 field.

Gate S to T (via PAL).

y

Store second operand (T)
into first operand location
(GPR specified by Rl field).

Objectives: I

Set the proper condition
code.

T(63) No

equal to
zero

Set condition code to 1.

Set condition code to 3.

Diagram 5-906. Load Chain, LC (52)

5-906 (7/70)

4 5 v
RX Format
s2 | om | x| s | D2 |
0 78 1112 1516 19 20 31
e Purpose: Moves first operand to third
operand location and second operand
to first operand location.
Conditions ot beginning of execution:
1. First operand in S and T.
2. Second operand address in D.
3. Request for second operand issued
GRP per D.
-7
{
! R field
L
T
GPR RI field + 1 ]
S~
Main storage
0 63
SDBO
0 63
s T
— -
~— L | Rlfield |
GPR ‘ | ‘
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PANEL A

\

v

PANEL C
\

\

B METER

MARGIN ~ POWER STATUS

ACTIVE LOCATE MAIN LINE ON QOBS

ol O O

THERMAL

POWER
CHECK

MARGIN/METER SEL

GATEC

GATE B GATEE
GATE A GATE K AND L
< ROS

+M K AND L GTS

7\
LOWERO RAISE

ROS
N
LOWERQ RAISE

- M AGT

+HMB GT

+6M C GT

+HSME GT

Py
LOWERO RAISE

TN
LOWERO RAISE

Py
LOWERO RAISE

VRN
LOWERO RAISE

\

ELEMENT
MPO
PULL

360
MODE

I STATE J

THREE JTWO ONE ZERO

0000

TEST

A

PANEL D

o

m

-

@

x

30

35

40

© 45

50

o> v b ow o —

OO0O0OOO0OOOOOOOOOOOL OCOOOOOOOOOOOOOOOOO

CE SEL SATR, 6 REG, ATR2
F REG, DREG

S REGISTER 0-31

ROSAR, PROSAR A 8 B

SELECT REG
LREG OR M REG

|

o o D N

OOO0O0OOOOOOOOOOOOOO OOOO0O00O00O00OO0OOOO

ATR1

CHECK REG 1

T REGISTER 32-63
ROSDR 0-35

X REGISTER 0-31
K REGISTER 0-31

|

OO0 O0OOO0OOOOOOOOOO0O OOOOOOOOOOOOOOOOOO

® oo b oo —

STOR REG, MAN CTRLS FLT
CONTROLS

Q REGISTER 0-31

A REGISTER 0-31
ROSDR 36-38

10GE CTLS, NREG 0-15
Y REGISTER 32-63

OOO0OOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOO

PR

PSW

Q REGISTER 32-63
B REGISTER 32-63
ROSDR 63- 93, EDIT

STATUS, INSN FETCH, EXTERNAL
INTERRUPTS

EXTERNAL REGISTER 0-31

|

OOO0O0OCOOOOOOOOOOOOO COOOOOOOOOOOOOOOOO

EEEEEEE

PSBAR, SYS MASK, INTERRUPTS
MCW & FLT CONTROL

R REG, E REG

GATE CONTROL TGRS

CCR

DAR MASK

OQOOOQOQOOOOOOOQOO OOOOOOOOOOOOOOOO0O0O
/

-
PANEL E

o o b o N

PADDL 32-63

MARK, LAR, 8 REG
ABC, PADOL, STC

SADDL, IC
DAR

CHECK REG 2
MCW 32- 51

J——
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(T 30 T 109Y§) [ouEq [011U0D 7D *1-9 Wreiserq

|

2 v 3 v 4 v 5 v 6 v 7 v 8 v
PANEL D PANEL E
DATA 0-31 CKREG 1
BYTEO BYTE 1 BYTE 2 BYTE 3 ] SUMMARY
1T 2 3 4 0 011 12 1B 4 15 6 17 18 19 20 20 2 23 24 25 26 27 28 29 30
DATA 32-63
BYTE 4 BYTE 5 BYTE 6 BYTE 7 ]
32 33 34 35 3 37 38 39 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
STATE SCON 1LOS 10CE
1024 512 256 128 & 32 16 8 4 2 1
ROS ADDRESS COMPARE COUNT CK REG 2
S DDRESS - SUMMARY
8 9 10 11 12 13 14 15 6 17 18 19]] 20 21 22 23 24 25 26 27 28 29 30 3]
27]2g] 29-31 £ U !
LOCAL STORE | 0|  REGISTERS 0-15 @
M FP 170 [ReGISTERS 16-23
WORKING REGISTER| 1]1]| REGISTER 24 I : W
MAIN STOR ADDRESS COMPARE
10 13 20 25 30 35 40 45 50
SCAN MODE DEFEAT STORAGE | ADDRESS CHECK PULSE REPEAT ROS IND
INTERLEAVING SELECT COMPARE | cONTROL MODE INSN ADDRESS RLR 1
ROS NO MAIN LOOP) STOP TIME MPLE STOP SYSTEM INTERLOCK
REV BYTE
v . ON POWER
PROC] PROC MAIN| PROC PROC PROC PROC PROC REG POWER SEQUENCE
» OFF COMPLETE
M SYSTEM LAMP TEST CHECK -
FLT REV LOCAL| STOP DSBL COUNT] SINGLE RPT REG RESET ALLOW IND RESET
INRIBIT | DISABLE NDICA
REPEAT CESTHS’;%D I'\ITTIEMAL %PolngITgrzLek,
MAIN STORAGE SELECT LOAD UNIT
RATE
SNy Sinoe Psw REGISTER R.O.S. - ' w
S STEP CVCLE RESTART SET TRANSFER o
1o 0 o1 SINGLE “
21001 0 CYCLE °
3lo o 11 STORAGE - &
FREGUENCY ALTERATION REGISTER SELECT HEREE INHIBIT 8 6
5101 01 e STORE DISPLAY
DISABLE PROCESS (; g : 1 (1)
ENABLE AR PSBAR s[t1oo0o0
9]1 0 01
CCR AI1 010 SYSTEM MANUAL WAIT TEST LOAD
g1 011 BACKSPACE LOG INTERRUPT O O O O O LOAD
clviio START STOP FLT out
|t 101
El1110
Fi1 1 11

PANEL F

PANEL G




©L/L) 1US‘T9

2 v 3 v 4 v 5 v 6 v 7 v v
DISPLAY NO. 1 DISPLAY 1
| CE SEL AR re . G REGISTER (WRITE DIRECT) , ATR-2 . CE SEL SATR, G REG, ATR-2
I I N B ) o7 | o | v} 2 [ s | 4l s | s | 7 {sw]| 2] m | 3] s | s | w] ®w]|w
) F REGISTER (READ DIRECT) D REGISTER
P . P 2 FREG, D REG
or Lo | o ]2l sl el sl el 7 el sl o Ll vzl sl ulsles] wlw]wlwl|l ol o] 2| s |an] 2|2 | 2| 2| x|»]|n]a
S REGISTER
3|, S REG (0-31)
0:7 I 9 J ! | 2 l 3 | 4 l s | ¢ J ? l B-PIS | 8 | ? | 10 I " I 12 I 13 | 1 | 15 |16523 | 16 I 17 ] 18 | 19 J 20 | 21 | 2 | 23 Lzlm | 24 l 25 | 2 I 27 | 28 | 29 | 30 | 31 ’
READ ONLY STORAGE ADDRESS REGISTER ROS PREVIOUS ADDRESS REGISTER A ROS PREVIOUS ADDRESS REGISTER B
! 4 ROSAR, PROSAR A AND B
0 l ! l 2 | 3 | 4 | 5 | é | 7 | 8 l 9 l 10 | i o l 1 | 2 | 3 | 4 | 5 l 6 | 7 l 8 | 9 | wJ 1 \ Ll 1 l zi 3 4 ] 5 | 3 l 7 | 8 i 9 I 10 J il
5 PAM/RCU Tcu se SELECT REGISTER e ot
p I | | l | | ] | LS l l SE/E. b . | J | p l | s |  seectrec
0-7 1 2 3 1 2 3 8-15 ] I 2 I 3 I 4 | 5 6 | 7 I 8 I |6-23| 9 | 10 I 1 I 2 J 3 I 4 24-31 l I I I 1 I 2 L 3
L REGISTER -
&l e 6 L REG*
0-7 l 0 J 1 I 2 l 3 I A | L) J 7 | 8-')‘51 8 | 9 I 10 I n J 12 { 13 | 4 l 15 llé:23| 16 | 177 | 18 l 19 I 20 ‘ 21 l 22 | 23 l 24fall 24i 25 , 26 I 27 I 28 J 29 I 30 I 31
M REGISTER
2 P : 6 M REG*
32-39| 32 | 33 | 34 | 35 | 36 | 37 I 38 I 39 | 40-47J 40 | a | @ | 4 | 44 l 4 | % | & | 43‘:55| 48 l 49 | 50 | 51 | 52 l 53 | 54 | 55 L56§68 | 56 i 57 | s I 59 | 0 L 81 I 62 [ 63
i : *Selected via INDICATE ON
ROLLER 1 POSITION 6 switch.
DISPLAY NO. 2 DISPLAY 2
ADDRESS TRANSLATION REGISTER 1
I P : 1 ATR |
o7 | o | J 24[ a | a4l s I 6 | 7 | 8-15 l 8 I 9 | 10 l 1 | 12 J B | u l 15 | 16523 [ w6 | w | 8] | 0 | 2 I 22 I 23 | 24':31 | 24 | » | 26 L 27 I 8 I 29 | 30 I 31
2 | erec | PADD FULL SUM — 1 FMLPR r PADD HALF-SUM ~ememer oo [———ROS PTY =———q —— SADD — 2 CHECK REG 1
PTY | 47 I 8-15 I 16-23 | 24-31 | 32-39 l Q-9 I 48-55 l 36-63 | 64-67 | En’CT$DE| 4-7 l 8-15 | 16-23 | 24-31 | 32-39 I 40-47 I 48-55 l 56-67 | Eié?zk I I | 2-42 | 43-68 I 69-99| EGkAF ;Skk
T REGISTER )
3 e P 3 T REG (32-63)
32-39 ' 32 l 33 l 34 l 35 ' 36 J 37 I 38 I 39 ' 20-47 ' 4 l 4 l 42 l 43 I 44 l 4 l 4% l 47 I 4sfss l 48 l 4 | 50 ] 51 l 52 | 53 I 54 I 55 l sr:ss l 56 l 57 l 58 | 59 | & I 61 l 62 l 63
w 3 D F INGT AND EOP E EMIT 3 MISC CONTROL PART 2 G MISC CONTROL PART 1
4 FAA CONTROLS AB, IC INGATES Ls-T  LS-§ ST, D, @, G, PSW INGATES FLT - AFIELD SD ————E, R INGATES e FLT B FIELD SEfr FLT C FIELD 4 ROSDR (0-35)
0 | 1 2 | 3 I 4 I 5 6 | 7 I 8 | 9 10 | 11 12 l 13 | 14 | 15 | 16 v | s l 19 | 6:42 21 I 22 I 23 l 24 25 I 26 l 27 I 2 J 29 I 30 31 | 32 i 33 | 34 | 35
s X REGISTER .
P » 5 X REG (0-31)
o7 ] o | v | 2] s | 4 | s |6 | 7 Jes ] 8 | o Lo ] ul e [ 8 | e | 15 Ila':zsl 6 |17 sl w | = | 2] 2 | 2 | 24’:31 | 24 | 25 | 2 I 27 I s | » | w» I 31
& : K REGISTER . .
Py P 6 K REG (0-31)
0-7 I 0 l 1 | 2 l 3 | 4 | 5 l 3 J 7 I 8-15 | 8 I 9 | 10 | 1 I 12 | 13 I 4 I 15 lu:zsl 16 | v | w | e | = l 21 ] 22 l 3 l 24F-,31 | 2 l s | 2 l 27 l 2 | 29 l 0 | m
DISPLAY NO. 3 DISPLAY 3
STORAGE REQUEST MANUAL CONTROLS FLT CONTROLS
1 ST L INS PAG —RPT INSTR— —PULSE MODE = , - ~DEFEAT INTLV ] STOR REQ, MAN CTLS,
ic ] o | oar | kv KEE\?TlcYgLE e ] Aoy |t | aps | it | stor |siock] :SLS;E I?h?.ﬁ?lﬁ&f ] I;IFSETPR Sé??tf | sﬁﬁ'&lc'['g'& F:srr r%sTr ;_?ssr_l scc | syne [norev] rev Lsagxcgel ig% Isoros | oiac R?f?fsel nc | cap FTctLs
2 QREGISTER ' .
P » 2 Q REG (0-31)
07 | o l ] e i a | 4ol s | s | 7 leas| s | s | 10 [ Lz s ] e ] s | léfzsl 64 v | s ] o] » | 2] 2| 2 l 24’:31 | 2 | 5 | 26 | 2 | = L » | » | &
. A REGISTER
P P 3.[  AREG(0-31)
o7 | o | v | 2] sl 4]l s ] 6l 71es] sl o fwln]l ]| ul|sis ||(:23| 6 | 7] w ]|l o] o] 2| 124':s|| 24 | o5 | 26 | 7 | | 2| »{a
HW
4 EXTD " LS LAR CONTROL ) STOR REQ SET MARK NAAD NEXT ROS BASE ADDRESS . ) ¥ BRANCH ! ) X OR Z BRANCH
, mev | AT 4 ROSDR (36-68)
s | & 38 | ®» |o | ale 8 | a | s | | a8 | 49 s | si | 52 | ss | sa | 55 | s 7 | s | s | e | & 624[ a | o | s | e | & | e ADR A | MODE
N REGISTE
5 PERMIT 10CE I 1OCE MACH CHK ‘ SEL 1OCE leplTOCE MC ";Z‘;PET » e 5 IOCE CTLS, N REG (0-15)
v 2|8 ! i 2 l 3 ' l 2 REQ | REQ | TGR | o7 | o | | 2 | 3 | 4 I 5J 6 | 7J a.Pls | s l s | 1w I no| o | n | 14 ] 15
\ Y REGISTER ’
] . P 6 Y REG (32-63)
9] 22 | s | e | a5 |36 | @ | s | Jeuwl 0] o]l o] 6| uls | e I 4 |48555| @ | oo | so | s | 52 ] s3] sa | s | 5(:63' s6 | 57 | 8 | 59| 0] e ] &2 | e

Diagram 6-2. CE Roller Switch Indicators (Sheet 1 of2) .




TusS‘z-9 (0L/L) WAWdAd T0-10TL

2 v 3 v 4 v 5 v 6 v 7 vy 8 v

DISPLAY NO. 4
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Diagram 6-2. CE Roller Switch Indicators (Sheet 2 of 2) .



2 v 3 v 4 v 5 v

Not Test
_ Allow SC (CC) Control Allow SC (CC) Control w
CE Select ) A o
A A
CE System- Intlk Ke
e Y B or Allow Subsystem Reset D
State 1 or 0 or Test
| l—- PX311 :
Allow CE Subsystem IPL or PSW Restart
A )\ 4 c)
Allow CE System IPL or PSW Restart @
| 2 |
360 Mode Pb
360 Mode Pb A
KW301
ROS Transfer Pb
ROS Transfer Pb A
KW361
State 0 or Test
Check Reset Pb
Check Reset Pb _ A
> KW371 -
Test
A Reg Set Pb
Reg Set Pb I
Kw361 Begin Reset
ROS or FLT Test Mode
- FLT Subsystem Reset
Backspace system o (Any pushbutton)
Backspace A xr = Log CPU OR ——-D
’ Kw371
CE Logout Pb A N
Sheet 2
Kw371
- .
| A Kwon
SC (CC) Set IC OR Set IC Pb
' Kw341 D
CE Set IC Pb A
Kw341
p [
Sheet 2 . : - .
SC (CC) Start , A o [SertPb
Kw341
CE Start Pb A
KwW341
Gated Common Pushbuttons
OR - G
CE Load Pb D
CE PSW Restart Pb
CE Reset Pb
»
">
>
>
— J
SC (CC) Display A or |Pispley o
KW331 J—
CE Display Pb A
Kw331
-
SC (CC) Stop A o |Stee
Kw341 ‘
CE Stop Pb A
KW341
. -
sC A
(CC) Store OR Store Pb
Kw331i ,
CE Store Pb A
KwW331
SC (CCQ) interrupt A or Interrupt Pb
Kw331 ‘
CE Interrypt Pb A
’ KW331

Diagram 6-3. Pushbutton Signal Generation (Sheet 1 of 2)

6-3,Sh1 (7/70)



2 v 3 v 4 M 5 v 6
( CE Load Pb
H -
DAIIow CE System IPL or PSW Restart A
D
Kw321
DAllow SC (CC) Control OR System [PL
SC (CC) Load A
KwW321
— System PSW Restart
DCE PSW Restart Pb A
Kw321 OR
Subsystem PSW Restart
Allow CE Subsystem IPL I External (System) Reset
Dor PSW Restart A . External Start
KW321 External Stop — Begin Reset
Manual 1A
A Hardstop OR
Kw321
OR .Subsystem IPL KCO031
$C (CC) Subsystem Load: A
Kw321
Sheet 1 J
Allow Subsystem Reset
8 A Subsystem Reset
DCE Reset Pb
K -
KW311
L Sheet 2
Inhibit Oscillator (Main Storage Access) A
KWO005-
@ Gated Common Pushbuttons OR
External (System) Reset
External Start Gated
-External Stop Gated
.Power on Reset Gated
D FLT Subsystem Reset
KWO005 L — OR Allow Switch SS
Sample SS A
(Only first 'sample SS' signal after depression of a
pushbutton fires singleshot)
Switch SS
3 usec 125 ns
v Delayed SS
Any Pushbutton A SS DLY
P ic - .
L (Pushbutton Logic - PK041/51) WO wont N
A Short SS
— 3 psec —'
Switch SS ) %
Delayed SS
— l" 125 ns
Shorf SS R

Diagram 6-3. Pushbutton Signal Generation (Sheet 2 of 2)
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OL/L) TUS“v9

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

Diagrom 6-8 Diagram 6-7
System or Sub- CE Machine
system PL or Reset and
PSW Restart Force Address

] |
KWO031 y QY041, 003
T

S°, nwal* | Disables interval

trigger. | timer ond RATE
i switch.

Y

y ¢

Reset STAT D and ‘block
I-Fetch' trigger.

QYo041, 892

STORE PB STOP LOOP

depressed

Load 1's into
Dand T.
DISPLAY PB \_No
l depressed
VsfromT.
Place contents of
Transfer LSWR to S. ADDRESS switches Load I'sinto D.
into D.
START PB No
Place contents of * f Kwast r
" Reset 'branch invali
.ADDRESS switches Transfer E(8-15) to ! Save contents of E. ] a::eren' "r‘\gg;:vu ld Reset 'stop’ and
into D. 8(56-63). L + ‘manual® triggers. Y ROS N
es o
‘ ‘ QY05! TRANSFER PB
r Q1041 depressed,
Transfer E(8-15) | Save contents of E. Transfer D(16-23) /TSBQRECS?“;‘::;:S

REGISTER

y !

SET PB
Pl tents of DATA s
s:i::h‘;:ni:r: ssoand 1. Set 'gate {-Fetch Place contents of
invalid address' ADDRESS switches
‘ trigger. intoD. Y.
es
Transfer D(16-23) o e Y avosr  y i
to E(8-15). Set 'Instruction
Transfer address "
‘ storage fetch' fromD o T. Diagrem 6-8
trigger. Syst -
Inhibit storage & uy;. e|m o;rsdosys
:’;vsn;fgr D(21-23) protect. + PSW Restort
- Resst 'stop’ and -
Transfer data from ‘ Add 8 to address in ‘manual’ :;99"‘. Diagrom 5-809
LS to T per E(11-15). D and place into IC. Set Address
Issue 3-cycle main ‘ Translator,
‘ storage request (per ;;8:'_‘1;2" {’y“ r Subtract 8 from IC
Restore original oddress in D). Transfer T(40-51) | and display
. . ddress in D.
contents of E(8-15) ‘ Lload I'sinto F. to ROSAR | address in
[A(56-63) to E(8-15)] .
STORAGEN  MAIN o Place data from |
MAIN BYTE . |
SELECT sw main storage ————]
position into ST and AB. . D indicates oddress | No
of next instruction. |
Store T into LS . Set 'program store
per E(11-15). compare' trigger
per address store Restore original | Yes
compare test. contents of ]
£(8-15) [3(56-63) L
to E(8~15)].
Subtract 16 from IC
[ I and display
oddress inD.

) © W, |

Diagram 6-4. Stop Loop Routine (Sheet 1 of 2)



v

r—POWER ON RESET ROUTINE

TUS‘v-9 (0L/L) WAWHA TO-10TL

: Power off status.
|
Restore original Inhibit storage protect. Fetch instructions Fetch instructions |
contents of E(8-15) P from main storage from main storage | gerzfess thOWER
[A(56-63) to E(8-15)]. ¢ and place into Q. and place into Q. I p”sl""m’"
Issue 4-cycle main ‘ ‘ I ' :
storage request (per Transfer instructions - Transfer instructions I IC equals contents | xecute power-on
address in D). from Q to R per from Q to R per | of ADDRESS I sequence.
D(21,22). D(21,22). : switches plus 8. ' ‘
‘ ' | Power on reset. I
MAIN BYTE STORAGE Fetch instructions from » |
SELECT sw i IC and
ifon main storage per IC an: I
post place into Q. F ddvess 008
orce address
Set mark trigger I to power~on-reset
per STC. ‘ | microprogram,
Set mark triggers 0-7. Set ‘gate invalid I
" roger address' trigger. l ?0104] v
[ ' e __I
‘ I l Set 'manual’ trigger. I ) Stops usage meter
i e R | I I | : and disables
+ ] .
\ Add 8 to IC. | of:gu;&;;"ten s | Gate 0510 G, F, T, K 1 interval timer.
Restore original | itches plus 16 and IC registers.
contents of L |__switches plus 6. I
E(8-15)[A(56-63) ¢ -t
to E@-15)]. STOP pushbutton, address compare | | Set E@-15)to 1's.
stop, instruction step, External stop,
¢ Logout PB Lth (after scanout is I
completed).
Store data per T Gate 1's to T and D. | f I
address in D ‘ I
tri .
ond mark triggers ‘ I Reset IC 1o T.
T Gate 1's to LSWR
Set 'stop' trigger. ] Forces address 026 (24) and S reg. ‘ ¢
| (hex) into ROSAR _—
at end op. ‘
Qyodl - - i I Store 0's from T into ! Clear LS. l
026 A Gate DATA keys to l LS per E(11-15).
| S and T Regs. |
. . Stops usage meter
Set 'manual trigger. : unodpdisub%es ¢ ¢
1 interval timer, I Sob T
Gate T (32-63) to | ot 4 '°]°5') rom
external reg. -15).
Load 1's into F. # I
R L Gate 1's to F reg. I No Yes
COUNT /. Qvo4l, 83A I v
DELAY Load CCR, ATR, |
ROUTINE or PSBAR per
4 REGISTER L
LECT switch. -_———————-——— - - =
[ Subtract 1 from F, | SELECT switcl

Reset STAT D and
‘block I-Fetch' trigger.

S
Lo i

Diagram 6-4. Stop Loop Routiné (Sheet 2 of 2)



Pushbutton Gate

STORE
PK041

_

ROS Bits 62-65 Eq 0010 |
ROS Bits 66-68 Eq 101 DS122

DISPLAY
PKO41

e

ROS Bits 62-65 Eq 0011
ROS Bits 66-68 Eq 001 - DS122

SET IC
PKO41

:> O A OR Z Set ROSAR 11 Normal

B Not Inhibit Next Address 10-11

ROSAR(11)
Roller 1
Position 4
8it 11

ROS Bits 66-68 Eq 111 DS122 [ Not Clock P3 Blocked

START
PKO41

.

ROS Bits 62-65 Eq 0100 | l -

RX111

ROS Bits 66-68 Eq 010 Ds122

ROS TRANSFER
PKOA1

Cc —yc

REGISTER SET

ROS Bits 62-65 Eq 1010 Test On

DS122 ROS Bits 62-65 Eq 0101

ROS Bits 66-68 Eq 100

IPL or
PSW RESTART

‘ PKOAL
> %
ROS Bits 62-65 Eq 0011 [ ‘
ROS Bits 66-68 Eq 110 [oste

Diagram 6-5. Stop Loop Monitored Pushbutton Gating

6-5 (7/70)
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ROSAR RX
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2 v 3 v 4 v 5 v 6
Console Logout Latch (TON Stop Tgr) —
External Stop
Sample SS -
Not End Op Tgr A STOP Branch or Normal End Op Exceptional S
Condition to |-Fetch >°! Block
2 A I-Fetch Tgr
L_r'— Roller 3 (Diagram 5-16)
Reset Interrupt Tgrs Position 1
A Bit 13
Stop
Instruction Step l — OR T
t A !
IF Rese A Not Time Clock Step or Interrupt l
| — Kme3l J—" 210
— KWO031 ™
ROSAR RX
Switch SS A 0 11
1. Force ROSAR (4,9,10). :
} 2. Branch to ROS Address 026 (Hex)
Stop Manual to Stop Loop Microprogram.
?f PKO41
o [=]
Not Osc A Sampled Latched Lines
Manual
A T CPU Clock Stopped
Set Stop Loop Tgr (1—=Stop Loop in Order)
¢——— Set Block Tgr
$——— Disable Interval Timer
Delayed Singl t
e. fxye inglesho OR 1 P— Set Repeat Instruction Adjust Tgr
Initial Program Load Status A Kwoal $—— Reset Repeat Instruction Initialization Latch
OR .
Restort or Log CPU Set or Reset Pulse Mode Adjust Tgr
or Manual or Not Pass Pulse
Rst Stop Loop Tgrs Not Pass Pulse Tgr
Reset Stop Tgrs
A plg
(Not) Osc A Sample Latched Lines
Block Interrupts
Interrupts on Start
L
Reset (F1) A Roller 3
—__|OR Position 1
Reset Manual Controls KWO021 Bit 14
Block
Interrupt
(Address
Sto Addr Comp Sync fo A and B and Cand D - Compare)
I A T
System
Console
ADDRESS (Stop or
COMPARE  sTOP A Loop)
[ 3 OR
PROC
) o N OR
°Toor A KwO011 Address Keys to D Address Keys
Allow SC Gate Address Keys to D(in Set IC Micro Program) A to D (0-23)
KW001
Compute
Element
ADDRESS A
A
COMPARE  STOP Data Keys (40-63) Data Keys
PROC to D (0-23)
A
LOOP OR |—
A PX241 Loop Trigger
Allow CE (Pushbutton Gate)
KWO0O01 ;
d Not Manual A Loop Loop Trigger
Storage Address Compare Sync to ABCD T A (Set IC Pb)
Loop N Loop Branch Tgr
Branch KWO001 (Start Pb)
KW001 AL T
Machine Reset
OR
KWO001

Indicates also on the SC or CC control Panel

Diagram 6-6. Stop, Manual, Address Compare Triggers, and Block Interrupt Latch (Sheet 1 of 2)
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ADDRESS COMPARE

For STOP function: ADDRESS ‘
switch set to

switches 8-28 set to desired —_———

stop address. For LOOP function: ; T
ADDRESS switches 8-28 set to Branch from stop | Diagram 6-4, Stop Loop.

branch address; DATA switches loop into set IC L

STOP or LOOP.

40-60 set to restart address. micro progrom.

el pe—

CE completes exe~
cution of last in-
struction and fetches
new instruction.

— — —— — I K - .
Addresses ' New instruction address at SCI Execute SET IC 'Gate DATA switches to D-reg’
) compare is compared with address in and return to (brought up by 'loop' trigger)
equal |  ADDRESS switches 8-28. stop loop. overrides 'Gate address switches
L

microprogram). Therefore, |C
is loaded from the DATA
switches via D-reg.

I
| to D' (brought up by SET IC
|
[

Set 'stop'
frigger.

Results from 'gate address
switches' line brought up
by 'SET IC' microprogram.
Brings up 'Start Pb' line,

1 ' Set ‘loop

P
Complete execution branch' trigger.
of current

instruction and

[~ - -

enter stop loop.

ADDRESS

COMPARE sTOP

' B B

. . Take START PB
Stay in the ~ branch from
stop loop. stop loop.

_ Fetch the instruction at
the location specified
by IC.

Gate DATA switches 40-60 to

D. Bring up 'pushbution gate'
and 'set IC' lines.

Set 'loop*
trigger.

— — —

Diagram 6-6. Stop, Manual, Address Compare Triggers, and Block Interrupt Latch (Sheet 2 of 2)
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2 v 3 v 4 v 5 v 6
System or Subsystem |PL T :
S Switch SS
ystem or Subsys PSW Restart OR
; A
External (System) Reset Begin Reset @ L |
External Start Scan Machine - Reset Manual Controls
External Stop ] Power on Resef SS Reset to MC
Manual A Sample Manual Line KCo31
Hardstop OR Not Switch 55 or Reset Gates A and B
KWO005
el
Kwat Force ROSAR 10
L ] Reset Gates D and E
Pulse Mode Tgr OR Py
Switch SS A PM Initialization Tgr A I Machine Reset
Sample Manual Lines Pulse Mode SS
__OR Force L— )
- Address KCO031 OR Machine Reset Not Log Reset BCU
Pulse Mode SS A -
FL
. ] T
Not Switch SS A oRr Machine Reset Not Log Reset
Not Pulse Mode SS
KC031
Notes: Check Reset Pb . .
1. Power on Reset: Force ROSAR to, Not Delayed Switch S§ OoR Error Reset Gates A and C
. A
00B (bits 8, 10, 11, Clear local Switch Or
store-enter stop loop, QY041). witch 55
2. Other Resets: Force ROSAR to FTL Check Reset
003 (bits 10, 11 - Stop Loop - | h—1
QY041). KCO031 . .
OR Error Reset
Error Reset Gates B and E
KC031
ROSAR Bit 10
Man Ctls Force CROS Address (KC031) Set ROSAR 11 Scan + MC (DS208) "ROSAR Bit 11
Power On Reset SS (KW311) Power On Reset Gated (RX003) ROSAR Bit 8

Diagram 6-7. CE Machine Reset and Force Address
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2 v 3 v 4 v 5 v 6
Functions
performed by
L | PSW
Restart CC/sC CE® JOCE® SES Tcud
e
. Reset any other system element not in
stem Reset E:
(IPL only) ystem Kese \) » ::CS:LSZ s, 1OCEs, SEs, TCUs, PAMs,
SCON .
{2 = SCON any other system element with
% % % issuing CE's SCON bit on and not in
o— SATR test.
SATR Response %
c/ SATR
SATR
o e
SATR Response ‘3
B s Bttt T e I . . T
IPL
I *—
l \ Read .
| Data S
| C
I _______ e s o el e . s — — el —— —fl e —— ot — a— _.._q. — e vt et e s e creetp " — S A — — ——— S— —— —— p—— —
PSW o Data |

Vo

Legend:

8 CE selected by CC/SC if IPL is initiated ot CC/SC,
CE ot which IPL or PSW Restart is initiated,

& 1OCE and TCU selected by SC/CC or CE LOAD UNIT
switches, SE selected by SC/CC or CE MAIN
STORAGE SELECT switch,

@ Signal origin

© Signal destination

e e e B e —— — . AL

Summary of System Operations: [PL or PSW Restart

ANY SYSTEM ELEMENT

‘| Set own ATR slot 1 and

Kw411 l

Reset own DAR mask,
PSBAR, ATR and CCR
(all SCON bits on).

PSBAR equal to SE
selected by MAIN
STORAGE SELECT switch,
Set own CCR per LOAD

UNIT switches.,

Issue SCON, Configure

'SCON Select IOCE (X)*

minimum subsystem per

'Reconfigure Sel SE (X)'

MAIN STORAGE SELECT

'Sel +Response TAU (X)' *

and LOAD UNIT switches

'Reconfigure Sel CE (X)*

{Not in test and having
issuing CE's SCON bit
on)

(Configuration Mask).
Send the same Configura~

'Sel +Response PAM (X)* *

.._>>___

tion Mask to all Elements,

'Sel +Response RCU (X)'

\ {Hrva

h 4

pe—

Ignore response., 1‘—

4

'SCON Response’

Diagram 6~9

Common Routine:

IPL or PSW Restart.

Legend:

Receive Configuration
Mask and SCON Select,
Set Mask into own CCR,
Return Response,
(Hardware functions.)

* True multiplex lines,

—_—_—————_— e e ———— e
1
| COMPUTING ELEMENT
CONFIGURATION OR SYSTEM CONSOLE l
e CE SELECT switch set, ‘CESel (X)! . |
o MAIN STORAGE SELE.CT switch set. | 'Load Store Sel (X)" > I Kw401 __
o LOAD UNIT select switches set. 'Load Chan Sel (X)' Set STAT G ! STAT G and the ‘timing gate'
e SYSTEM INTERLOCK key on, - - - P I ‘ . trigger develop SCON
e ENABLE SYSTEM IPL pushbutton Load Unit Addr (X) L_Tro9 P :
held depressed (CC only). 'System Load' . | xwaor i '
e pushbutton depressed, -
l [ Set STAT A, J { STAT A and the 'timing gate'
——— trigger develop SATR, STAT G
N - I KCo31 ovzgrides STA1?A when both are on,
COMPUTING ELEMENT Y | Dsz08 avedt - -
i’K04| ] l l Force ROSAR to 003, L
o MAIN STORAGE SELECT switch set, ‘ : CE entry to the stop loop
o LOAD UNIT select switches set, Kw411 1 (Diagram 6-4, Stop Loop Routine),
o SYSTEM INTERLOCK key on. | | l v —| 1 Begin ROS control.
o LOAD or PSW RESTART pushbutton depressed, | | Enable IPL-PSW branch.
o (Not selected by CC/SC with its ) :
SYSTEM INTERLOCK key on.) I | QY041,888
L CE performs | ‘ Branch from the
IPL function for stop loop.
SC/CC using e ———1 {
SC/CC inputs,
p QY061,890
KwWO005 I Put all 1's into 1 Al elements not in test will be
I Beg l v | Select register, I selected to receive SCON,
egin reset. ANY. SYSTEM ELEMENT |
0 t (Not in test) y QY061,894
KW401
1000 1System Reset' l From own CCR gate 1 Sample Configuration Mask:
-usec _Y___....._> | Configuration Mask into | .1 N
system reset, ST for SE; into External | [Stare] SCON SE CE 1OCE
I l register (on Control Bus) i ”
KW401 Reset element, for other elements, | ol
Turn on all SCON bits, | | of11112(3 =2 11213 T2 112]3
Set 2500-usec SS. l i
(Allow time for | XXX XX iX X X
IOCE fo reset.) | '
l I Mask
| Kkxont F QY061,894

Diagram 6-8A. System Operation: IPL or PSW Restart

6-8A (7/70)



Functions
performed by
IPL PSW
Restart cc CcES |OCEA SES TCUS
N
(IPL only) \ Subsystem Reset Subsystem Reset P Reset any other system element
‘C\ ‘O configured to the issuing CE,
Reset
P Reset any 1/O configured to or
SATR \o switched o this IOCE.
@
SATR Response \0
SATR
SATR \O
k
SATR Response %
T — 71T 71T ww 1 D Y N Y I
| [ 2
; \ Read
) Data 5
| C
l _
4+ 4 ¥  _ - ) — — — - e b e — — e
PSW 0 4 Data | :
Al s
Legend:
m CE which is selected by CC if IPL is initiated
at the CC,

Svummary of Subsystem Operations: IPL or PSW Restart. CE at which IPL or PSW Restart is initiated

& |OCE and TCU selected by CC or CE
LOAD UNIT switches and SE selected by
CC or CE MAIN STORAGE SELECT switch,

@ Signal origin .

O Signal destination

_______ ———— e ST

COMPUTING ELEMENT

CONFIGURATION CONSOLE
'CE Sel (X)' o I 01
o CE SELECT switch set, ) "Load Store Sel (X)' l I Kw
o MAIN STORAGE SELECT switch set, "Load Chan Sel (X)° Set 2500-usec reset
o LOAD UNIT switches se, S S I SS. (Allow time for
e SYSTEM INTERLOCK key on. Load Unit Sel (X) g JOCE to reset.)
o LOAD pushbutton depressed, ‘Subsystem Load > | ]
N I Y
COMPUTING ELEMENT vl |
2500
o MAIN STORAGE SELECT switch set. I | usec
o LOAD UNIT select switches set, | timeout
o SYSTEM INTERLOCK key off, | |
o LOAD pushbutton depressed.,
CE performs I l
PL functi
A < ]for Ctgzsli(:; [ — — - l Reset own DAR
CC inputs. Mask and PSBAR,
KW005 - Y |
Begin reset. I - Kw4oi T
Stat A and 'timing gate' trigger
Set STAT A,
I ot 3T I[ develop SATR,
Kw401
C031
1000-usec _fuﬁsﬁeﬁeﬁ' _————— | 5208 p QY041
subsystem reset, ] I -
| | F ROSAR io 003 CE entry to the stop loop
| | I orce ROSAR to 003. I (Diagram 6-4, Stop Loop
WV Vv Routine),
Begin ROS control,
SE Y ~ IOCE l KWAT1 y L
(Configured to (Configured to I
the issuing CE) the issuing CE) I Enable 1PL-PSW branch.
: Yy QY041,888
Y Machine resef. I Branch from stop loop.
Propagate reset
Machine reset, to configured 1/0., I
I Diagram 6~9
I Common Routine:
I IPL or PSW Restart,
) |

Diagram 6-8B. Subsystem Operation: IPL or PSW Restart

7201-02 FEMDM (7/70) 6-8B



v

COMPUTING ELEMENT

Diagram 6-8A

System Operation:
IPL or PSW Restart,

Diagram 6-88

Subsystem Operation:
" IPL or PSW Restart,

|

¥ aQvost 559

Set STAT D for
IPL branching,

Restart

QQ021,A85

Set IOCE bit in
select register, -

KX132 {QQOZI,A48

Issue 1st SATR, — —

Set ATR 1 bits in
external register,

KX132 4 QQ021,AC2

Set IOCE bit in
select reg.
Issue 2nd SATR,

) QQ021,A8C

Set ATR 2 bits in
external register,

KX132 * QQO31,ASE

Issue 3rd SATR,

F5531 QQ031,AC4 'SCON Response’ y
o ———————— ..______._._._._.< <
Response No

before timeout

Y

Diagram 5-601

Execute Load
PSW Routine
(Load PSW from

location 0)

'SATR Select IOCE (X)'

'SCON Response’

'SATR Select IOCE (X)*

'SATR Select IOCE (X)*

Yes

KS031 QY061,B9D

y QY061,B9A

Hang: BYA,

Set STAT B,
Set 1OCE bit in
the select register,

KX129 QY061,B9F

Set unit channel
and PSBAbits in
external reg (on the
Control Bus) and
issue IPL,

©

Sheet 2

Stat B and the 'timing gate' trigger
develop IPL,

'[PL 1OCE (X)'

Diagram 6-9. Common Routine: IPL or PSW Restart (Sheet 1 of 2)

6-9,Sh1 (7/70)

Select
and configured
to issuing

I/0 CONTROL ELEMENT

ROAR is forced to 048
Return response.

Receive
2nd SATR before
timeout

Yes

QV118,404

No

QV118,403

When 2nd SATR falls,
check parity of data

for ATR 1,

7/ Receive
3rd SATR before
timeout

QV118,434

4

Go to halt loop.

Check parfty of data
for ATR 2, Load
both ATR 1 and 2,

Return response,

!

Normal breakout,
Return to the halt

loop.

(Halt foop)

QK207,B4D
QK800,899

Set Control Bus bits

into PSBAR,

A

QK800,62A

Set up CCWs from
Control Bus data, Take
PSBAR to SAR,

4

QK800,819

Issue IPL SIO and
TIO to channel,

4

.

Sheet 2

4

Go to halt loop.




G.

Sheet 1

/

STORAGE ELEMENT

|

v 5

I7/0 CONTROL ELEMENT

Sheet 1

N/

r —-—es e e e e e e o e - é-— - Force hardware - : From input unit store IPL PSW 0, IPL
IPL CCW into 1 CCW 1 and {PL CCW 2 (total of 24
l Loc channel registers : bytes) into the PSA,
I (hex) Data and execute,
1 o | iPLpswo Do 1 +
| 8 IPLCCW 1 }- - o o= -9 D — Fetch and - —:Srore N bytes starting at location Xg
10 | IPLCCW 2 l execute IPL :(N and Xq are specified by IPLCCW 1),

e NP e a I CCW 1 from
I———-—-——— ———_<<.__ location 8,

e e S, ' -
1 Xg N
! X CCWs cnd/or
l X2 program ' CC\{V' 1 No

specifies

L X3 l chaining.

e '

L B

-~ IPL CCW 2 from
PSA foc 10 (hex).
CcCw 2 No

specifies
TIC

Fetch and execute
the CCW at the
specified address.

CCw 2
specifies
chaining

Fetch and execute CCW
3 from PSA location 18

(hex). XO equals 18 in

this instance,

I

.
y

A

Continue fetching and

executing CCWs until one
is fetched which specifies
neither TIC nor chaining.,

”

¥ QK908,88F

Test channel status,

*QKSOI,BOF

Prepare unit and channel
addresses for the inter-
ruption code in PSW 0,

=%

COMPUTING
ELEMENT yausor eec
Store unit and channel
addresses in PSW 0,
L BBO47 ‘ Quso1,BCD
KX161 Y QY061,BA0 'Response’ Send response
r - - - ———T-—= I—___<<_— to the CE,
Response T
before I QT200
I Return to the
IPL hang: BAO, ' ' halt loop.
QY061,A46
Fetch PSW ———————.—.I
from location 0,
Diagram 5-601
Execute Load
PSW Routine.
Legend: Heavy dashed lines indicate data flow,
Diagram 6-9. Common Routine: IPL or PSW Restart (Sheet 2 of 2)
ROS Bits 62-65 Eq 0100
ROS Bits 66-68 Eq 101 A
ROSAR(11)
STORAGE DS151 Roller 1
SELECT P?smon 4
PKO41 GMAIN BYTE Not Inhibit Next Addr 10-11 Bit 11
] o | 2S¢t ROSAR(I1) Normal A
—O—POMAIN — Clock P3 Blocked .
RX111
LOCAL
ROSAR
0
A
ROS Bits 62-65 Eq 0000
DS122

Diagram 6-10. STORAGE SELECT Switch Gating

7201-02 FEMDM (7/70) 6-9,Sh2,6-10



2 v 3 v 4 v 5 v 6

DEFEAT INVLG

NO REV
Roller 3
Position 1
. Bit 27
E Reg Bit 8 Disable
Interleaving
A A = . .
Gt I2 Field to MCW T OR Defeat Interleaving
Machine Reset Diag 12 Field MC462
OR Ku031 TEST '
To Even/Qdd Decoder
or (Diagram 4-602)
- and
Parity Conversion Circuit
KU001 (Diagram 4-610)
DEFEAT INVLG
REV
Roller 3
Position 1
. — Disable Intlv B?:Izlson
Not Pulse Mode Adjust Tgr A and Reverse
TN . ‘| Storage Add
E Reg Bit 9 > poy ' } Defeat Interleaving
T OR and Reverse Addressing )
4 | OR MC462
Reset Diag I2 Field Tgrs K001
DEFEAT INTERLEAVING
PKO51
NO REV
o-
—O0—»0OPROC .
O
REV
Diagram 6-11 DEFEAT INTERLEAVING Switch Gating
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2 v 3 v 4 M 5 v 6
INSN STEP
Roller 3
Position 1
. Bit 18
Instruction ]
Manual or Not Pass Pulse Tgr Step Instruction Step
L -
A
TEST
‘ KWo021
RATE INSN STEP Single Cycle or Inst Ste
PKO41 OR Y P
——O—»0O PROCESS
SINGLE LE Not Rate Single Cycle Position
i N ’ i
SINGLE CYCLE Single Singl St ibit &
STORAGE INHIBIT Cycle A ingle Cycle Storage Inhibit (to BCU)
-
- A L
OR
]
Kwo21
Rate Single Cycle Inhibit Switch (to BCU)
SINGLE CYCLE
Roller 3
Position 1
Bit 19
Pass Pulse Tgr A Reset Single Cycle Mode
Osc D
Single Cycle (to SCI)
Not Manual Tgr A
Backspace FLT or
Log CPU
ROS Transfer
- L
BLOCK
Roller 3
A Position 1
Osc B Bit 14
Block
7=
Not Switch Singleshot
A
START ‘ Kwo41
PKO41
it
PASS PULSE
— Roller 3
OR Position 1
Force Address Tgr Bit 15
Switch SS T Pass Pulse Pass Pulse Tgr
A -
Osc Sample
Not BCU Hold on CPU Clock A © Kwoa
Reset Pass Pulse Tgr [
ROS Address Compare Stop Oor

Diagram 6-12. RATE Switch Logic

-

7201-02 FEMDM (7/70) 6-12



Place RATE switch in
INSN STEP position.

»y

V\
No /nsfop Yes

Y

Depress STOP pushbutton
or SYSTEM RESET
pushbutton.

6-13  (7/70)

loop

Y

Set ‘instruction
step' trigger.

Y

v

Inhibit stepping interval
timer and pulse mode
operation when PULSE
MODE switch is in TIME
posifion.

Y v

Diagram 6-4

Stop loop.

Diagram 6-13. Instruction Step Routine

Y

Depress START
pushbutton.

A

Reset 'stop' and 'manual’
triggers (ROS control).

End op.

y

Set 'stop' trigger during
|-Fetch of instruction.

A

Execute instruction.

End op.

Interruption

Fal interruptions are
executed (if not masked

| off) before entering

| stop loop.

pending

v

Execute interruption
routine.

Set 'stop' trigger
during interruption
(micro-order).

End op.




Place RATE switch
in SINGLE CYCLE
or SINGLE CYCLE
STORAGE INHIBIT

position.
»Y
4
No In smp\Yes
loop

A

Depress STOP or

Inhibit steppin,
SYSTEM RESET. Pping

interval timer and
pulse mode operation
when PULSE MODE
switch is in TIME
position.

Set 'single cycle'
trigger.

Y.

Lol B ]

A
Depress START.

Subsequent functions
are activated by
depressing START.

=

Set 'pass

pulse' rigger Gates 1 CPU clock

pulse and is then reset
by 'block' trigger.

A

Resets ‘pass

Set 'block" tri .
©f block Inigger pulse' trigger.

__SINGLE CYCLE STORAGE INHIBIT /" RATE sw SINGLE CYCLE

No Storage

request

Service request.

Diagram 6-14. Single-Cycle and Single-Cycle-Inhibit Routine

RPT INSN
ADJUST Not Program Store Compare
wm) Roller 3 Not External Interrupt Priority
Position 1
Repeat Bit 9 Interrupt Priority
Instruction _— A
Manua! Tgr Adjust Repeat OR
- —]
A Not Stat G A
TEST
] KM83t1 Blocks Lower-Priority
KWO51 Not Time Clk or Intrpt Stop Exceptional Conditions
OR Stop Tgr A LN_I
[ KM831
NEOP or BEOP A p— To.Block |-Fetch Tgr
REPEAT (Diagram 5-16)
INSN MPLE .
PKO51T O
OR
~——O0——PO PROC A 0sC D R ]
o—— 1| — s 18
SINGLE A RPT INSN -
INIT -
—OR —‘ ROSAR RX
Roller 3 0 n
A Repeat Position 1
| nroction Bit 10 Force ROSAR(6, 8). Branch to
Initialization ROS Address 028 (Hex) (Repeat
KW051 Stat G - Blocks Loading Q Instruction).
[l S Y from SDBO
LT:IJ Not Osc E
Reset Manual Controls
KWO051
Not Repeat Instruction Initialization Disable Time Clock
A b
KWO041

Diagram 6-15. Repeat Instruction Switch Logic

7201-02 FEMDM (7/70) 6-14,6-15



|
] Diagram 6-4.
L
" !?epeu' Multiple
Continue present single or
operation. multiple
A A A o
I R
PROC REPEAT Disable interval timer. Reset 'repeat | Prevenr.s return.mg to
INSN switch instruction adjust’ repeat instruction
position ‘ trigger. ! microprogram.
Normal position. LNG b *
Rema?rlr i" stop lo.op until INGLE or MPLE Repeat instruction
;":c“:: intervention —————— microprogram end op. Repeat instruction
" Set 'repeat instruction | Causes I-Fetch microprogram end op.
adjust' trigger (roller 3, | exceptional condition. ‘
position 1, bit 9). L
Execute instruction
+ beginning with 1st {
halfword in Q. 4 - ==
[ Depress START. —I Execute instruction Executes moximum
halfwords in Q per | of 4 halfwords.
‘ 1C{21,22). IL Cycles through Q.
B Reset 'stop' and Instruction end op. ‘
'manual’ triggers.
‘ Instruction end op.
I End op. I Set 'block
I-Fetch’ trigger.

> ir#

Force address 028 (hex) Diogram 5-27
into ROSAR during
|-Fetch.

Manual control

!

J Process interruption.

c Qvos1 \ ¢

Reset STAT D, 'program
store compare’, and
‘execute' triggers, D,
and 1C(21,22).

v

’ Set 1's into
ST ond LSWR.

v

exceptional condition.

Fetch contents of main
storage location 0 and
place into AB.

D v

contents of main

! Save original
I
! storage location 0.

Transfer contents of
DATA switches to ST.

v

Set mark triggers
0-7 and store ST
into main storage

’ location 0.

T
|
|
!
|
|
I
|
|
|

! —
l
|
|
|
{
|
|
|
n
|
J

I Transfer AB to ST. |

v

Load instruction
halfwords.from main
E storage into Q.

v

Gate st instruction
halfword from Q
to R.

!

Restore original contents
of main storage location
0 from ST.

v

Set STAT G ' Pr.even's returning .fo repeat msfruchon.
i program at program end op time.
i v
Set 'repeat instroction | T
initialization® latch | Blocks lodding of Q from SDBO.

(roller 3, position 1;
bit 10).

Diagram 6-16. Repeat Instruction Switch Routine
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ROS TRANSFER PB
(Branch from Stop Loop
Diagram 6-4)

Repeat ROS Address

Inh Sto Req on Repeat ROS Add

Force YIASC on Repeat ROS Add

Force ROSAR 0

Force ROSAR 1-10
Similar to ROSAR
Oand 11.

Force ROSAR 11

2 v 3 v 4
ROS
TRANSFER
PKO41
bl
A
State 0, or 1, or Test
W361
TEST K
REPEAT ROS
ADDRESS
PKO051
o (ROS Transfer
(Down) and Repeat
" Address)
P2 Reset ROSAR Lth 0-5 A T
Machine Reset Not Logical (ROS Transfer
and Repeat
RX901 Address)
Not Clock P3
Not Clock P2
RX901
ADDRESS 8
PKO31 -
——0—900
G]
D
(Bown) ADDRESS Keys 9-10 L
Similar to 8 and 19 T
ADDRESS 19
PKO31 L
—o—900
1
o
(Down)
Address Keys 8-19 ROS Address
e Compare Sync
(Test Point)
1 - o
ROSAR RX ::
0 11
0 11 jP'\
STOP ON

ROS ADDRESS (up)

Pass

Pulse Pass Pulse Trigger

vl

Diagram 6-17. ROS TRANSFER and REPEAT ROS ADDRESS Switch Gating

KWO041

7201-02 FEMDM (7/70) 6-17



place into AB and ST.

y

place result into PAL.

Y

$ Reset 'scan
mode' trigger.

Diagram 5-608.
ROS address 7CF .

Diagram 5-608 .

ROS address 7CE.

Yes (Write)

: Y

Store T into LS.
’ per E(11-15).

Y

tsubtract 1
from E(8-15).

L

ST Bus 14

-Gate ST to PSW 8 to 15

Diagram 6-19. Wait State Gating

6-18,6-19 (7/70)

v

Read date from LS
per E(11-15) and
place into S and PAL.

Y

Subtract 1
from E(8-15).

]

Yes (Write) No (Read)
Set mark Fetch data from
triggers 0-7. main storage per
& address in D and
Shift F left 4.
{ Add B and S, and
Place ROS address 11, Ser 800000 in ADDRESS switches for P
into ADDRESS switches | storage -ripple-display routine. : <evs peDr d
for storage ripple store | 2. Set 800006 in ADDRESS switches for :;;ess : Hb_a;)
or display routine. L storage-ripple-store routine. ’ p¢ -
Depress ROS | Must be in stop loop before lss‘fe 4-cycle
TRANSFER. | pushbutton action occurs. main sfomge.requesf
L (per address in D).
Qvo4! ‘ *
Perform ROS ! See Diagram 8-4. Transfer contents of Set Kk
transfer routine . | ADDRESS switches to D; D to T; T(40- te. m:’ 0-7
| 51) 1o ROSAR. Load T(32-63) with I's. riggers P77
QY051 * '
Tronsfer ROS address <
from D to IC and B. 4
Yes
{ Interruption
Load 1's into S,
T, and D.
Set 'scan
mode' trigger.
Reset A, B,
and E.
Transfer contents of
DATA switches to ST.
Scan system reset.
STORAGE
SELECT switch Main
set to select local
or main storage 1
$Reset 'scan
mode' trigger.
» Reset E(8-15).
Transfer contents of
DATA switches to ST.

Issue 3-cycle
main storage request
(per address in D).

Y

Add 8 to
address in D.

Y

Load 1's into F.

v

Inhibit storage profect.

Note: Manual intervention {e.g., system reset or load) is
required to get out of storage ripple loop.

'Fo“owing this block, an FLT-2, -3, or -4 microprogram is executed.
These microprograms are inserted at this point to exercise circuits; they
do not affect the storage ripple test.

Diagram 6-18. Storage Ripple Loop (Store and Display) Routine

WAIT 14 wairt
Roller 4
Position 1
Wait Bit 16
State PSW to ST Reg Bit 14
T =
PSW Bit 14 to Odd Parity
Request Priority for Manual PSW Wait Mask Bit
RWI21 Control Wait Exceptional Condition -

(Diagram 5-27)




End Op Cycle

Load PSW.

PSW is loaded by:
1. Load PSW instruction.

2. IpPL,

3. PSW RESTART pushbutton.

4. Interruption.

Q and R are refilled per the
instruction address in the new
PSW.

y

Continue in Running
state. PSW(14) is
checked during

end op or branch
end op.

|-Fetch Cycle

Manual Control Wait Microprogram .

Notes:

Diagram 6-20. Wait State Microprogram Routine

Scan 'Disogle Timer (MCW Bit 20)

. Return to Wait state after

stepping time clock.

. If an interruption occurred, PSW(14)
determines the Wait or Running state.
Return to Wait state if PSW is not
modified and START is depressed.

PSW(14) =1

Set 'wait state’
and *block I~
Fetch® triggers.

y
Force address 02A 1 Performed by
(hex) of next I excer
micro-instruction | micro=order
into ROSAR. : during I-Fetch.

Stop ROS clock at
not-clock time.

Time clock
step required, or

'stop® trigger set,
or interruption

A

request

Restart CPU clock. .

I-Fetch'

Reset 'block

trigger.

A

End

op.

!

See Notes

| Single Cycle or Inst Step
Not Pass Pulse Tgr

OR

ROS or FLT Test

PM Initialization Tgr

PULSE MODE
PKO51
TIME
o

" e O—$0 PROC
O COUNT

DISABLE INTERVAL
TIMER
PKO51

OR

TEST

PKO51

o
{Down)

Repeat Inst Initialization

[>1>1]

REPEAT INSN
PKO51

Kwo4i

PROC
/ INGLE
° S

* Manual Tgr

Diagram 6-21. Disable Interval Timer Logic

OR (Disable Interval Timer Decremeter Logic)

Performed by
'0—e STAD'
micro-order,

7201-02 FEMDM  (7/70) 6-20, 6-21



Diagram 6-22. CE Check Control and Inhibit CE Hardstop Switches, Logic and Error Controls

6-22 (7/70)

2 3 v 4 v 5 v
CHECK sToP
CONTROL L Error Log Required (Logout)
PKO51 PROC A
o
DSBL I | 1 KWO091
o= [ OR N
IPL Status A | l A | N | Block Storage Select
l—l t
KWO9T [ | frror Stoe Inhibit Clock CE Ck
Not Osc B A L
T —
Mach Ck interrupt Tgr oR Reset
Scan Mode Lth or Tgr
KWO091
Kwo091
Not Match Ck Mask T
ot Matc ask Tgr or |
Scan Disable Errors OR WOoT
Kwog1 Stop on Check
Disable Errors or
Not Logout Tgr WOz
FLT or ROS Test —] A
Scan Mode Tgr OR .
A CE ELC
I N I Power on Reset KU471 L] OR
|| Ck Reg 1 or 2 Err KW095
250n
D A
-
KwW095 KW095
ROS Err to Block CPU Clock OR Check Reg 1
S Reg MPR Parity Check Summary (K53)
Inhibit Clock PADD FS Error R KWO091 Check Reg 1 Error
SADDER Half Sum Error
| T
Parity Error E 00-15 o KWo81 Check Summary
SADDER Full Sum Err i;zl’tfiroz 1
Inhibit Clock PADD Half Sum Err Bit 17
 Check Summa
KwWO081 OR ry
Not Power on Reset
BCU Stop Clock on CPU Stg Ck g:)ri;!;rRe?A/%53)
Local Store Bus Parity Ck 4
IOCE Check Response Tgr | OR Check Reg 2 Error
AB Check in CE
SAB C etf in OR A Hard Stop Inhibit OSC
SDBI Parity Check Hard Stop Condition (Stop Clocks)
CCR Parity Check Kwos1
ATR Parity Error 'HS Reset Logout Tgr
KWos1 Not ROS or FLT Test
PSBAR ELC A *
JQCE PSA Lockout .360 Mode
Log ROS Check WO
Log Storage Check A
Logout Address Check OR A
360 Mode SE Stopped ATR Search Complefel
INHIBIT
CE HARD Kwogl
STOP
7 N



2 v v 4 v 5 v 6
Time Clock Step SS
Not Single Cycle or Inst Step
A
- PULSE MODE
A ADJUST
OR A Roller 3
@ Position 1
PULSE MODE TEST Bit 11
Pli-(::/:E — Pulse Mode
(o] Adjust
OR A — T = To System Reset
——O0—»0PROC OR
PKO041
O
COUNT R N I KWosl
Manual Tgr
Cycle Ctr Eq 0 Lth
Not Reset Stop Tgrs
Allow Pulse Mode
Sample SS
P A
START (Pulse Mode 2.8 psec
PKO041 ] Set Up)
P Pulse Mode S
A }—Ss
A
o
,_ MC471 KW061
I N l
L —
N
No Storage Op in Progress
PULSE MODE
INIT Roller 3
Position 1
Bit 12
Pulse Mode
— Initialization .
A T = To Disable Time Clock
Not Load or Reset
|—| b—— To Disable
j N | Interleaving
OR Kwoé1
Reset Manual Controls To Diagnose FLT
L— To System Reset
Forced Adr
A
KC031
9 11
-
ROSAR RX
0 11

Diagram 6-23. Pulse Mode Controls

Force ROSAR(?,11);
Branch to ROS Address 005
(Pulse Mode).
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PULSE

OUNT TIM
< or TIME ” MODE switch

PROC

position

Stop loop
and not repeat
instruction

v

trigger (roller 3,

position 1, bit 11
Depress STOP or

Set ‘pulse mode adjust’

) Continue operation.

SYSTEM RESET, and *
place REPEAT INSN

switch in PROC

o Diagram 8-4
position.

]

Stop loop.

v

I Depress START. J

v

Set 'pulse mode

initialization' tri

gger.

Y

I End op.

o

Force address (005,

hex) into ROSAR to
hegin microprogram
tor pulse mode.

Qvos1 *

Reset STAT D and
'block I-Fetch' trigger.

o——————————

FETCH COUNT
FROM DATA

A

R —

SWITCHES

Load 1's into
S, T, and LSWR.

Y

Reset 'stop' and
'manual’ triggers.
Reset D.

Y

Transfer contents of
DATA switches to ST.

v
r

9

e ]

Mmoo T 71

TRANSFER COUNT y
I70 count ' .
| REGISTER Set ‘scan mode
trigger.

| (DiAG. 8-1cl)

v

Transfer T(32-38) and
T(54-63) to MCW,

Y

Reset 'scan mode'
trigger and set 'scan
counter control'
trigger.

!
I
|
I
I
I
I
|
I
|

L, [ S ——

Merarsmme

FETCH STARTING

y

ADDRESS OF
| INSTRUCTION TO
BE PROCESSED
F | (PSW RESTART)

Fetch contents of

location 0 of main
storage and place
into AB.

1

Transfer beginning
address from B to
IC, T,and D,

Diagram 6-24. Pulse Mode Operation

624 (7/70)

T/

I MICROPROGRAM

I Add 8 to IC.

v

Reset interrupt triggers.

Y

Reset 'program store
compare' and
'execute’ trigger.

QE041 *

Fetch instruction from
main storage per
address in D and place
into Q.

!

Transfer Q to R
per D(21,22),

v

Add 8 to D and
place into IC.

Y

Fetch next instruction
doubleword from main
storage per IC and
place into Q.

D(1,22)=

l Branch end op.

Y

Add 8 to IC. |

QE031 ‘

:

End op. J

|
|
|
|
|
|
|
I
!
|
|
|
|
|
|
|
|
|
|
|
|
l
|
|
|
L

X!

See Contents

I-Fetch. A

v

Begin instruction
execution.

T AE*

'Time
clock step
trigger
reset

PULSE MODE

switch in TIME or CounT

_—— —_———

Yes

Load Q from
main storage

per 1C(0-20).

COUNT position

FLT

counter =0

CE Machine reset

Continuve n
instruction Fonllnue
execution. instruction
execution.
L.

Set ‘pulse mode
adjust' trigger.

Instruction

completed through
end op

Notes: *In time mode, operation is

from end of clock step time
to end of next clock step.

% Reduce FLT counter on
each machine cycle.

Add 8 to IC.




2 v 3 v 4 v 5 v
SOROS
Roller 3
LOG OUT PKO41 Position 1
?;O Bit 31
© SOROS
Allow CE Control A A SOROS Tgr
T
Short SS Pulse
Scan Reset A
System Reset OR Ku3si
CNSL LOG
(= Roller 3
Position 1
Console Bit 30
| Log Out
A L=
Manual or Not Pass Pulse
or KU311
End Op Tgr Bus
Not Clock P0-1 A _‘|
Console Logout and Sync
A
Sync Tgr
Not Clock PO
A TON Stop Tgr
Scan Set Mach Chk Trap ROS A
RUZ51 Set Mach Ck Trap Scan to PSW
Diagram 6-25. LOG OUT Pushbutton Logic
Clock PO
Start
Sync Latch ROS Test ROS Test Latch
FLT Clock Time 1 Latch. A L -
Block Scan Mode Tgr
- -
or Kus3i ok ROS Test or FLT Latch
System Reset
Diagnose and SOROS Tgrs ] OR ROS Test or FLT or Diagnose
Manual or Not Pass Pulse
ROS TEST
Roller 3
Position 1
Bit 24
ROS Test
PKO41 T -
ROS A
SCAN MODE, o
ROS/PROC/FLT
/PROCA PROC N
KU331 TEST . .
O ROS Test or FLT Latch
FLT [T—_l OR
OR
FLT TEST
PKO41 Roller 3
Position 1
Bit 23
FLT Test I FLT Test

Diagram 6-26. SCAN MODE, ROS/PROC/FLT Switch Logic

7201-02 FEMDM (7/70) 6-25, 6-26
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2 v 3 v 4 v 5 v
COMPUTING ELEMENT SEs and IOCEs
. (Configured to the issuing CE).
A I__ - _—> > ] e Machine reset, (IOCES
propagate reset to I/O
] units configured or
Diagram 6-115 Diagram 6-116 | switched to them.)
ROS Test sequence. FLT sequence. |
Y.
KW371 Y |
CE in FLT or ROS test |
mode and FLT
BACKSPACE depressed, I
Kw371 I
B Reset the 'manual® and |r Start CE clock.,
'pass pulse’ triggers. ¢ |
| /0 CONTROL ELEMENT
Y | (Selected by LOAD UNIT switches)
» Kz [ 'Subsystem Reset' I
ubsystem Rese
T R R LR ENEVLTEN S .
Propagate reset to /O
FE321 y units configured or
switched to this IOCE,
Set Unit Channel and Enter halt loop.
PSBA bits in the
external register (on CHECK
C the Control Bus). RESET pb depressed
when BACKSPACE FLT
was depressed ¥ Halt Loop
y %
Enter stop loop. Wait % Y
for further operator /
> action. KUSTl Y X Q1200
Set the Rewind Latch. baclf::ace‘ \
4
Y
B Yes
Y
Diagram 6-115 KS117 QT200,2B4
D ROS Test sequence. | Set Stats 0 and 1 to
KU3h cause IPL branch from
Set 'FLT backspace’ the halt loop.
trigger. |
A
" BA317,487 QK907,BOE
Diagram 6-116 KX131 y !
> FLT Sequence Take Control Bus data
Send 'FLT backspace' to " ' to PSBAR and fo the
10CE specified by the ._FLT BGCkquceECE_E(.)_ - _, CCW for backspace.
LOAD UNIT switches,
‘} QK800,819
I Issue IPL SIO, and
TIO to channel.
FLT \
Complete' received Backspace FLT tape
from IOCE one record.
k 'FLT Complete'
> — — — — ¥ QK908,B8F
| Test channel status, I
Rewind I QK801,BOF
frigger on Prepare unit and
| channel addresses
for PSW (0).
F Ne st y
Keep 'FLT backspace | QUSO01,B8C
IOCE(X)" up until LOAD : A L
or RESET pb is depressed. I_ —_— _< % fe:: ELET complete
0 e .
KU311
Reset the FLT Backspace Yy QT200
irigger. Drop 'FLT
backspace IOCE(X)'. Return to halt loop.
Diagram 6-27. FLT BACKSPACE Pushbutton Logic and Flow




879 (0L/L) WAWHA TO-10CL

2 v 3 v 4 5 v 6 v 7 v v
Standard Interface ' 1052 Adapter | 1052 Keyboard/Printer
(Channel) l _— l
Selection Control |
~, and Tag In Lines I |
Selection Control I Bus Ouf
and Tag Out Lines | o | Recejvers I
"1 (Powering)
Interface l
PGO11-012 Bus In
l Controls Drivers
l PGI01-111 PG301-311 |
Valid/Invalid
I Command and I
I Cmd Reject Command Register '
PG141 — —
Read Write Read/Write Clock I 1052 Carrier
I S Test il iCI?OI':nAO(;it::r;eNOr
I s IS ss 1[ss 2ss 4[ss 5ss 6]ss 7 4
‘ = |
| Fixed Address Address Command ICR
(Pluggable) ————>{ Compare Decoder |
| { PGO31 PG031 PG141 PGI5! |
I Read/Write Clock |
. Bus Out
Bus Out Lines ' ~) R:f:ei:ers | Translate ) | Keyboard BCD | Keyboard
v (Powering) 1 BCD to 8-Bit | U L C c | “|Powering | Contacts
| PGO11-012 PG521-551 pper/Lower Case Contro PG501-502 «
| Data Register |
l Controls
PG631-641 I
| ]
I — Readf' Write Clock l
Address Status Translate . '
*Generator Triggers D‘”? PG201 (SSSSTSY 8-Bit to T/R > T It/Rotate
Register PG211 Magnets
PGO31 PG121-131 PG401-411 I
| of1[2]a[4ls]e|7
Bus In Lines I Bus In Parity Data Register Aux
Drivers Generator rz7z77 Powering i >  Generator znizzzb Aux Magnet
PG301-311 PGO21 PG221 PG021 |
Legend: l
m . Parity |
Checked
| Function Controls
Write Data
Flow Path Sense Bit Tab Space
Latches l
. Read Data PGO21-141-621 Functon Back f Line I
' Flow Path | Decode ZZZZ > Space Feed Function
Read/Write Clock PG423 CR and uc | Magnets
e Read/Write LF Shift
Data Flow Path LC I
. Shift
= |
PG611-621 I

Indicator I

Diagram 6-28. 1052 Adapter Unit




P
—
0
1] Initial
Bus 2] Sel Tgr
Out 3 FF
Chemnel — A | Address Match Address Gate Status In .
e S A In__Tor 3 Command Out | A
4] or] FF Service Out Delay L—{OR
7 Gen Sel 1/O Disc Reset
- Not Operational In T,
ot Operational In Tgr ST
Address Out In Operational
From Tgr
Channel  Select Out Coble Out Not Select In R
Select Out Select Out
A
Hold Out Cable Out - A
q In Not Select Out
Not Address In Tgr PG101
& Command Out Delay Not Status In Tgr A
From Service Out Cable Out Not Service In ORj
Channel Service Out Delay 7 Not Oper In Intlk
Operational In Tgr A Gen Sel 1/O Disc Reset .
To _ Operational In
Channel ~
From | I Not Address Out Address Bit
N Generator
Channel l I A L
2 A
@/\‘;Address In Tgr | A Gate Address In J 9
Operational In Tgr
2 A b
To __, Address In
Channel ~
P
_0]
1 Address In Byte
Bus 2
In 3
To
Channel 4.}
5]
6
-2 m N Command Out Delay
a L
From Command Out Cable Out
Channel A Command Out
Operational In Tgr A Oper In Intlk
2 . FF
— Gen Or Sel Reset
3 Address In Tgr 7 Status In Tgr
Not Sense Cmd — OR
- Serv In and Serv Out I Al " PG101
Command Byte Initial Selection Tgr A Command Gate
4 Not Busy Sense Gate
. Not Bus Out Parity Error —_— A A Write Gate
Ready
P Not 0
0 Not 1
1 Not 2 A 1
2 Not 3 Sense Cmd Bits
Bus —< _— Sorvi
Out 3 Valid Command A lor ervice Request
From 7 Not 4 A | Turn On Service In 10Rl FF
Channel T 5 . -
] Not 6 A
£ Not 7 Write Gate Write .
7 E— Cmd
- 2 || A PG111
OR FF
N
ot 5 A
6
Not 5 —_— Command Reset
7 A PG151
SS 6
Not 6 Not End of Line
A Write Command Bits Write A
7 Not Busy or Stop OR
5 Not Serv In and Serv Out
Read Command Bits Semple Compare Check —
A
Not 7
Not 6 Command or Service Out
of Service In Tgr A or
Not 7 A Gen Sel I/O Disc Reset —
Not 4 Read Crmd
Not 5 A b Write Gate |a} s
Command Reset
PG151
Sense Command Bits Sense Cmd
Sense Gate | A FF
Command Reset
PG151 Test 1/O ~ Test 1/0
Command Gate A FF
1
Not Initial Sel Tgr
PG141
, Initial Selection Tgr Status Bit Lines ‘
2 Operational In Tgr A Gate Status In A
Not Cmd or Serv Out A
Not Address In Tgr
Status In Tgr
Not Service In Tgr A IO FF A
Status Conditions Not Operational In Tgr 2 Operational In Tgr
OR p—
Cmd or Serv Out Delay PGII1
To _g Status In
Channel
P
-0
Objectives: »
1. Match address-out byte with internally plugged address. - —]
2. Raise 'operational-in'. Bus 2
3. Raise 'address in' and gate address byte to 'bus in' lines when In 3
*address out’ falls. To 4
4. Set command latches and drop 'address in' when 'command out delay' rises. Channel 5
N . s .
5. Raise 'status in' and gate status byte to 'bus in' lines when
‘command out' falls. 3
6. Drop 'operational in' and 'status in' when 'service out' rises. 7

Diagram 6-29. 1052 Adapter Initial Selection — Read, Write, Sense

6-29 (7/70)




2 v 3 v 4 5 v
Not Operational In Tgr
Address In Tgr
Not Request In A r-‘
OR | NI
Select Out —
From Channel A
CE Mode
From ’: Not Address Out
Channel [ | Not Operational In Tgr| A }—
—
From N Not Suppress Out
Channel | Status Stacked A
_Channel End | g Service Request oRr
Attention lrpt Device End
To . Request In
Channel
Write Command Operational In Tgr l
Read Command OR Not Address In Tgr A
Sense Command A Not Command or Service Out
Not Initial Selection Tgr —
Busy Service
Attention Status Condition In Tgr
: OR A
Turn On Device End EE Service Request FF
Turn On Stop, Busy, and Channel End
Reset Device End and Busy
or l PG121 PG111
Gen, Sel, or Initial Reset
Command Out
A
Service In I |—
Not Write Command A |OR
Service Out
SS 2 Gen, Sel, 1/O Disc. Reset
Not Printer Busy A Turn Off Service In
Write —
Not Stop
To L Service In
Channel
A Service Response
From Service Out Not Busy Or Stop A
Channel Not End of Line Latch o Turn On SS 1
R
) i A F—fsSt
( A Write
Objectives: ¢
1. Raise request-in: ‘ p
A. Immediately after initial selection ('service request' latch, Figure 6-29) o]
B. When the printer has finished printing the previous character, or i
when the printer has finished performing the function defined by Bus 1
the previous character ('service request' latch, Figure 6-29). Ouut 2
2. Raise 'service-in' when 'command out' line indicates "proceed . From 3
Channel 4 Doto B
3. Start read/write clock and gate 'bus out! lines to data register when 5 ota Byte
'service out' rises. T
7

4. Repeat, starting with 1B, and continue unti! 'command out' line

indicates "stop"

Diagram 6-30. 1052 Adapter Data Transfer — Write

-
Data  pG201
Register pPG211

o] 1} 2}3]4)5]6|7

7201-02 FEMDM (7/70) 6-30




2 v 3 v 4 v M
Read 28 ms
Keyboard Strobe A
z L _lor Tum On SS 5 s 5 SS5
—.
— :
500 ns
. SS 6
Not End of Line A $5 6
Not Carrier In Motion
Read A
Keyboard Translator Output
-
SS7
Not Shift Change
-
Keyboard Strobe A OR Turn On Service In Data PG201
Not Stop Register PG211
— of1]2]3]4[5]6]7
— |
Service Request Service Request Not Suppress Out
{—I%I FF — or Status Conditions
Command or Service Out 1 Not Oper In Tgr A
3 Service In Trigger I A l e— Not Address Out
PG111 Not Operational In Tgr —
Address In Trigger
Not Request In
Select Out |
CE Mode A R
To L Request In
Channel
From Select Out Cable Out | Overational
5 perationa
Channel A A Address In Tgr Not Select In In Tgr
Hold Out Cable Out FF A v FF g 2 )
From Command Out Cable Out
Channel A ':l IN I Command Out Delay
Operational In Tgr | | . ] PG101 PG101
Select Out
To - Operational In Tgr
Channel %
] A Gate Address In A
From N Not Address Out
Channel | N I
To ~__ Address In
Channel
A
P Address Bit 9
A —
0 Generator 9
1
Bus 2 Address-In Byte
In 3 .
To
Channel 4
3
s
7
, Service Request
\ Operational In Tgr Service A
Not Command or Serv Out A In Tor
Not Address In Tgr FF
Busy Condition
-
Data PG201
Register PG211 PG
o|1fe[34[5]s]7
Objectives: —
1. Start read/write clock at S$ 5 when a key is operated. _"I_- A | Parity
. P 8 Generator
2. Gate keyboard translator output to data register. 0
3. Raise 'request in'. -
: Bus 2
4. Raise 'operational in' and 'address in', gate address In 3 _
byte to 'bust in' lines. To 4
) Channel —
5. Raise 'service in' and gate data register output to 5
'bus in' lines when 'command out* falls. 6
6. Start read/write clock at SS 3 time (to operate printer) Z_
when channel accepts data byte replying 'service out' .
to 'service in'. To g =rvieen
Channel l
Service Response
. A
From Service Out Turn On SS 3
Channel Read A

Diagram 6-31. 1052 Adapter Data Transfer — Read

6-31 (7/70)




2 v 3 v v 5 v 6
From Select Out m Sens.e Command 2
Channel | I Service In and Service Out A
Halt 1/0O Channel End
Control — oRr .T :
From Address Qut Turn On Stop, Busy, Channel End G | Not Status Stacked A
Channel I A eneral or
Operational In Tgr Write/Read Turn On Channel End Selective Reset Not Suppress Out 1
= Status In and Service OuI'IOR P@ﬁfﬂfus Stacked A
PG131 1 Device End Interrupt ]
From Command Out Attention Interrupt
Channel Service | A
ervice n or Write/Read Turn On Ch End Stop Stop
Enter —] Turn On Sfop, Busy, Ch End _JOR| FF )
Cancel et Status Conditions
— Gen, Sel, or Init Reset | L
Reset Device End Stored |or
PG121 . OR
( Device End Latch Service Req_uesf Not Address Out
)}
A Not Suppress Out A
Status In Tgr Not Select In
Not Operational In Tgr
To Request In
Channel =%
Turn On Stop, Busy, Ch End Busy
Stop ? Condition
- P s OR FF
t
NOT (‘qurler.ln Motion A Turn On Device End l_—j
Inhibit Carrier Return Gen, Sel, or Init Reset __|
Not Printer Busy R L]
Not Sense Command —IO Initial Sel Tgr A Busy Bit
Not Read Command _J PGI21
6 Not Write Command A Test /O N [
Status In and Service Out Attn Status |
(: ) Device End A
7 Channel End OR
3 Status Stacked
Store
Read Turn On Device End Dev End
eady s 1OR FF Not Status In Tgr A Device End Interrupt
FF Not Status Stacked
Gen, Sel, or Init Reset _— o oigls Jacke
Reset Device End Stored  |OR|
PG621
PG621 Sense Command [ | Device End
Service In and Service Out A JOR T rF
Control — I
Gen or Sel Reset
7 Sense Gate " Reset Device End and BusleR
Bus Out 6 A G131
Bus Out 7 Control Alarm
Bus Out 4 A
Stop
Not Printer Busy A
Not Inhibit CarrierReturn () Turn on SS 3
y -
( OR SS 3
() Not SS 6 A 553
§
End of Line Printer Busy
A 5S4 Not S5 2 FF 7 : )
! EOL Read
FF - A
Not End of Line Contact
Carrier Motion Lth Gen, Sel, or Init Reset 35 6 —] OR
OR| Not Shift Change A PG4l
CR Latch A PG641 Gen, ‘Sel, Init Reset ]
—— Lower/
Carrier Return Upper
:l FE Case
A OR A
Not SS 3 Stop orl  FF
OR
SS 6 Carrier Return Lth o
Gen, Sel, Init Reset PG&31 Stop A R
Printer Busy PGell
Inhibit
Carrier
Command Gate Not Bus Out 4 Return )
Valid Command A Sense Gate A qu EF |
Not Busy Condition Write Gate —
Ready A
—_— Command Reset
Objectives: Gen, Sel, or CE Reset
Device End PG151
1. Set 'stop' and 'channel end' latches when ‘command cvice =0 OR
out' line indicates "Stop." Gate Status In | A
2. Start the read/write clock if carrier is to be returned. Status In Tag (Delay)
3. Set 'store device end' latch when carrier is through
moving (returning). Status
4. Set 'device end' latch: Stacked
A. At the same time as the 'channel end' latch if the From | Command Out 3
carrier is not fo be returned; Channe Status In Tgr LA; FF
B. After channel end status has been accepted by the .
s g N Gen or Selective Reset
channel, and the carrier finishes returning. p—
5. Raise 'request in' for any pending status interrupt Status In and Service Out JOR|
conditions. PGI121
6. Set 'cl:xannel e?d' and 'device end' latches during initial Operational In Trigger Selective Halt /O Latch Gen, Sel, 1/O
selection for either confrol'commund. . Suppress Out Reset I Disc.. Reset
7. Set 'channel end' and 'device end' latches during sense - A OR
byte transfer for Sense command. Not Gperational Out ) General Rst | ~p .
|_ CE Reset |_
From
Channel
Gen, Sel Reset
Not Suppress Out A Not CE Mode A on, o8 e
Diagram 6-32. 1052 Adapter Ending Sequence
7201-02 FEMDM (7/70) 6-32



Reset Attn Stored

Request PB

Request PB Intlk

Store Req Latch

Objectives:
1.

B.
C.

A.
B.
C.
D.

Diagram 6-33. 1052 Adapter Sense and Status Bytes

6-33 (7/70)

2 v 3 v 4 v 5 v 6
R1
R2
R2A
Translator M1 Aux
R5 Odd N
8-Bit to I I
Tilt/Rotate n
T2 .
BCD C-Bit |_|N A
[ | i OR |—
L - T -
57 Not Function A
NotStop | Sample Compare Check
Not Shift Change A
1052 Keyboard Strobe
Keyboard
Contacts
BCD 1-Bit
BCD 2-Bit e
Y quipment
oo - s
ll . A OR |
BCD ABit Oad Even Parity FF
BCD B-Bit
Not BCE D-Bit —
g (+ Level) PGO021
Function
Not Backsg
Function Not Tabulate -
Decode Not Space
Not Shift Change
oy X3 Printer Cycle
CR Latch 553 Cam Confrol [T * —
Black Cam Control l I IA FF
Read — OR [NI Sl
Shift Change A Gen, Sel, or Init Reset
—1
=
o —l +48V Not Com Cycle Not Buy Condition
| ’ I I Sense Gate
Read Command —
I- : Print Shift  Tab Space Any of these three CB's Write Command A
Cycle Backspace opening resets the OR
I l Cam Control Latch. Control Alarm Reset Sense
Bytes
OR
l_ e e e l General, Selective, or CE Reset
Bus Out Equals 0
Not Sense Command
A
Ready SPB - Roady N Intervention Required S
Gen, Sel, Init Reset J,ﬂ FF Command Gate ] Equipment Check Latch
Not Ready PB Valid Command OR
Open End-of-Forms Contact IOR Not Busy A OR
PG621 Read Command —
Write Command oR Not Channel End — A Unit Check
No~Op Command Device End OR FF g )
(R::IZ ::nd Not Sense Command —
Invalid Command ! Not Status In Tag (Delay)
Command Gate A FF S
tatus In Tgr PG131
Reset Sense Bytes
PG141
Bus Out 0
Bus Out 1
Bus Out 2
Bus Out 3
Bus Out
Bus Out 4 Odd A Check
Bus Out 5 — OR FE
Bus Out 6 A
Bus Out 7 } N I—I Reset Sense Bytes
Not Bus Out P PG021-
Request PB
Intlk
Request PB
—ef'———'-é- FF OR I N I Store Request Turn On Attention
— A FF Not Suppress Out Attention
—_— Status
- Not Busy Condition | A FF A .
PG621 Not Initial Sel Tgr. A | Aftention Interrupt
[_ Not Status Stacked
PGe21! Gen or Sel Reset
Gen or Sel Reset OR | SE
Attn Status Latch OR Status In (and) Service Oufj
Not Service Out A Reset Attn Stored
Gate Status In . _
—e —
Atin Status Latch A or|Busin 0
A Atin Interrupt CMD Rej y
Sense Command — Bus In 0
Gate Sense In i — Bus In 1 Bus In 1 oL
A OR ines
Service In Trigger Intervention A Bus In 2
Test 1/O ) Busy Condition Lch Required Bus In 3 Bus
Attn Status . Init Sel Tgr — ] Bus In 4 Even InP >
A 1 Bus In 2 Bus In 5
Status Stacked A Check A OR To Bus In
Bus Out 6
Channel End OR v e qu In 3 Drivers
Device End Bus In
OR ) Bus In 7
Unit — OR Bus In 3
i Equipment Check
Exception al
Cancel
FF
s Bus In 4 /
Gen, Sel, Init Reset . —| OR
Status In (and) Service Out IOR. . Channel A 8 Lines
End Latch N ( )
f or Bus In 5
Set equipment check latch if: Device End ]
A. Printer tilt/rotate parity disagrees with keyboard parity bit Latch A
during a Read command;
Keyboard output is not odd parity; — Bus In 6
Printer fials to take a mechanical cycle when directed to print, . ] OR
. Unit Check
up- or down-shift, tab, space, or backspace. A
" Latch
. Set 'unit check' latch when 'status in' trigger is on for any of the —1
following conditions: OR Bus In7
'Equipment check' latch is on Unit Exception
'Ready’ latch is not on Latch A
‘Command reject’ latch is on -
'Bus out check' latch is on (even parity byte on 'bus out' lines). Status In Trigger |



Tfonuo) pue eieq ueds "101-9 weideiq

101-9 (0L/L) WAWdA T0-10ZL

SD8O
sCl ¢ .
{ 31 32 | 63
0 [ 31
32 63 31 32 63 .
2 ; — CE Oscillator D Pulses Scan PO-3 thru P2 ELT FLT Time 0-3 _ ;:an
- - Clock ’ Clock “Clock haliped
s RS T RT LswR A RA B R KU KU Logic
0 31]32 63 LS 0 31§32 63
32 63 0 31 32 51
32 39 40 51 52 53.57 58 63
_.l_ T T
0 : I 4
0 7 0-21|25 26'31_12 51 0 11 0 I 4 0 I 2
- - -
Mcw KU ROSAR ™ Address gy ROS Tt
0 7]20]21 51 0 n 0 equencer 4 4 2
20 21 25 26 3132 51 0 2
Scan and Diagnose
Controls
L . y
Y v v
Storage Address Scan Counter o1 ROS Test
Address Sequencer Latches - KU Decoder KU
Generator KU Decoder 0 4
. 0 4
o asass-20) 1 T
]
SCI E Scan
Counter
Decrementer KU
0_.____|—4
2 4
1 4
Gate Selected
Indicatable
Set Sor T as Specified L Triggers to PAL ‘ Indicator Logic
v KT
0 31 32 63
- .
Marks CT L l
0 7 4 63 4 63/' &7,
Mark Bus l yad
PAA PAB /
: Scan-Out Bus
32 63
] -
| AP
4 63) 67
p” 63 ¥ 548(14,15) controlled by

'FLT test' latch and 'buffer 1
I ’ trigger on scan operations




v

2 v 3 4
) START Pushbutton
RATE Switch Not in SINGLE CYCLE CPU .
STORAGE INHIBIT Position Clock Go _Force Address Trigger OR
H A T
Stop Clock Trigger Il LOG OUT Pushbutton
CPU 5 Latch Not BCU Hold On CPU Clock
Not E.Jncondiﬁonal MC291 A
Terminate
KwW041
- ROS Test 0
Not MCW(6) A FLT Time 2 Al
Fail Trigger
| OR
L Continue KU471
lock D]
Pass. A OR N KWO41 (Diagram 4-1) CE Clock (Osc D)
Not Fail T’ A
ROS Test Latch . OR (Diagram 4-1) Stop Clock Trigger L
Repeat Latch A C Not Repeat ROS Address | - A N corl
FLT Check RAT .
KU391 Response ATE Switch
A Not In SINGLE MC271
L P ROS Test or CYCLE STORAGE
OG OUT Pushbutton FLT Latch | INHIBIT Position
START Pushbutton or Not Repeat ROS Address |
B Storage Error A M ) .
ROS TRANSFER Pushbutton I (Diagrom 4-1) 3top Clock ROS
KCO11
KwWO041
Not Manual Trigger Block _J
Single Cycle A T
Pass Pulse
KWO41
| OR
Switch Singleshot

Diagram 6-102. Scan Clock

6-102 (7/70)

"

v 6
SCAN CLOCK
Adj P0O-3
Delay IN
KU591
_ |N PO-2
I N PO-1

P1

@ | @ |

P2



2 3 v 4 v 5
T(62)
Gate ST Bus to FLT Cfrf
Clock PO 10 ns Not 0
Not FLT Time 3 FLT Clock 0 ™ Not 1 FLTTime 0 f 7 fime 0
" T = [ raam—
Not FLT Time 2
Clock PO-1 10 ns
L
KU271 | ™ KU271
0
1 ] FLT Time 1
T
T(63)
KU271
Gate ST Bus to FLT Cfr"'
Clock PO 10 ns 0
Not FLT Time 1 FLT Clock 1 ™ Not 1 2 FLT Time 2
-
Nof FLT Time 3 T L
Clock PO-1
KU271 10 ns KU271
D
.
Not 0
3 .
1 T FLT Time 3
Not Clock PO
Not Clock P1 KU271

" Machine
Cycle

o-—
wn
o
(5]
(=]
(8]
p—
o

Not Clock PO-1

Not Clock P1
FLT Clock 0

FLT Clock 1

FLT Time 1
FLT Time 2

FLT Time 3

Clock PO q|

FLT Time O i

Diagram 6-103. FLT Clock

Note: All clock and not-clock signals

to FLT clock are from scan clock.

tin the ALD, this signal

is 'gate ST bus to scan ctr'.

7201-02 FEMDM (7/70) 6-103



Scan
Counter
Latches

>
| I—IO

To Address Seq (0).

KU101

KU1t

W
' I_|N

KU121

To Address Seq (1),
FLT Ctr (0)

v

KU131

To Address Seq (2),
FLT Cir (1),
ROS Test Seq (0)

(@]
| |—|-h

KU141

6-104 (7/70)

To Address Seq (3),
FLT Ctr (2),
ROS Test Seq (1)

v v
Not 0

1 A

2

3 A lor

4

4 N
—-.—J A
Not 1 |
0 KU101
Not 1 A
—] OR
1 A
KU
Not 2

4 A
Not 2 _—

3 Alor
Not 4 —
Not 3 A

2

KU121
Not 3
.4 A
Not 4 —1 OR
3 A
KU131
Not 4

To Address Seq (4),

Diagram 6-104. Scan Counter Latches and Decrementer

FLT Ctr (3),
ROS Test Seq (2)



Address ™
Sequencer

4

U
pal
IS

SAB(17-20)

OR

SAB(16)

SAB 15

SAB 14

2 v 3 v 4 v 5
Scan Gate Mask RDD to SAB
Rem Buffer 1
Not Clock P1
or e ]‘é- L ROS Test Latch
Not Clock PO 0
| I—
KO3 Not Address Sequence 0
____________________ A A
ROS Test 7 | Buffer 1
FLT Time 2 ! Al T =1 KU551
Clock PO i oR Invert Buffer Trigger
ROS _Ki“:i_: Initialize ot Start of Record __[OR OR _E7
- 1 Ku531 A
| ADD Seq 0
A KU551
oINV - BFR 1 TGR T
KU431 ROS or FLT Latch
L g 4
A
1 A
L
MS-REQ * scl
I scan at
e ——— - — = = = A A
FLT Time 0 I | CPU Clack P4 Sean Scan
Restart /O Tgr ! A MC068 Sync Sync
ROS Test 1.3.0r 6 ' or || SCAN'S to Request = Not Clock P1 BN
t -
EO_E ————————————— — z ] | Master Reset
(SOROS and Not ROS Test) or FLT | uss I Not Clock P1 lor) Not Clock PO or P2
I A MC068 MC068 Scan .
FLT Time 1 ! I eques!
t PO-2 A T
LQGOUTORAT  __ _ J |
| Master Reset
| scis Reset Request Tgrs lof
| 4 MC068
tROS micro-order |
SAB N
0 1 2 3 45 6 7 8 910111213141516171819 20212223 .
‘ . Note: Scon~generated main storage addresses
Logout 80 0000000000O0O0OCDOOQO 110000000 start with the highest value required and are
Lo s 0 0000000000000 0 v 1 0lo o 0 decremented to the lowest value required.
gout
Logout 100 0000O0OO0OO0OOOOOCOO 00 000|000
Logout 138 000000COOO0CO0OO0O0O0OTO0.0 0j0 1 1 1j0 00O
Not Address :Address Sequencer
Sequence 0
Buffer 1:
FLT's 100 000O0O0OOOOOOCOOOOT1|0O0O0O0GOC|0OOO
FLT's 180 000O0O0COCOOOOOCOOOOT1|t 00O0GOC|OOO0
Buffer 2:
FLT's 200 0000O0OOOOOOOOOT1 O[O O.000CJO0OO0O
FLT's 280 000O0O0OCOOOOOOOOT1 0|1 00O0O0|0O00O0

0o ONY—m—m™—~
F N Address
F . Sequencer
Buffer 1
Trigger

Diagram 6-105. Scan Storage Address Generator

OR

SAB Bus
A e
MAO8I,
MA151-
MA201

7201-02 FEMDM (7/70) 6-105



To Scan
Counter Latches
for Decrementing

KU411

Gate Scan Counter
Latch to FLT Counter

—
FLT Counter 444
0 Not Clock Pl
T= —_— A
Not Clock PO-1
Kultl
1 Not Clock P1 A
T=- - A
1 FLT Counter =0
] L
Kui21 Not Clock
PO-2
2 I Not Clock P1 —
T = A KU231
——i
KU131
3 _J Not Clock P1 A
T -
KU141
Clock PO FLT Clock 0
Not FLT Time 2 N B
Not FLT Time 3 FLT Time Not SOROS and Sync Latch
0
KU271 Not Clock P1 - A L
1
Not FLT Time 1 | N B — Clock PO-2
Not FLT Time 3 KU271
Ku271
Clock PO
1—CTR CTL TGRE AL
Not Pulse Mode Scan Scan
Counter Counter
Control Control
1 - }—
FLT Time 2 A . T Not Clock PO-1 1A L
ROS Test Sequencer = 2
. A
] KU331 Ku331
MCW(1) u
A+
Address Compare to Scan
KU331,KU011,KuU021
Machine Reset
A Reset
Not SOROS and Sync L OR |
SOROS and Sync L
Clock PO A KU33
FLT Time 2 Note:
All clock and not=clock
Not MCW(6) signals are from scan clock.
Not Clock PO-1
Diagnose A tROS micro-order.
Ku351

Diagram 6-106. FLT Counter Decrementing

6106 (7/70)




LOT-9 (0L/L) WAWHA T0-10ZL

S©)

DAR Mask (0)

|

|

|

I
FP(0-7)

Notes:

* 'Block indicators switches' signal is delayed 'scan bypass' signal.

** Not all indicatable triggers

1 Position 6 on rollers is not used on scan-out operations.,

1 There is no direct correlation between scan-out addresses and

v 3 v 4 v 5 v 6 v 7 v
Address Sequencer Decoder tt
; Scan Out + Roller 1 5-6
N A
o] v]2[3a]s]e7]e s ro]ni[r2fiaTra] s 6] 17] 18] 9] 20] 21122 23 Ind Bit 01
— Word 18R + Roller 1 Position 4 Roller 1
Roller Switch 1 Position 3 ROSAR(] A Bit 1
Not Block Indicator Switches * A 0 - 1
N 101 L 1ok Word 23L + Roller 1 Position 3 1 Roller 1 Bit 0
ddr Seq Fq A Ind ST Bit 00 A or —_—
Scan Out Left | Word J0R + Roller 1 Position 2 mal
KT601 Ind F Reg 00 A
Roller Switch 6 Position 3 Word 2L + Roller 1 Position 1
A
Not Block Indicator Switches * A Ind SATR + SCON from CE 2
Addr Seq Ew 01 001 —- OR KT001 Bits 2-34
Scan Out Right A . .
Scan Out + Roller 1 Position 5-6
KT641 Ind Bit 35 A
Word 18R + Roller 1 Position 4 — quler 1
. PROSAB() A Bir 35
Word 23L + Roller 1 Position 3 —
Ind ST Bit 31 A | OR
Word 10R + Roller 1 Position 2
y Ind D Bit 23 as D Bit 31 A
S(31 T(32
¢ l { )- 162 Word 2R + Roller 1 Position 1 —
Scan Word 23 Ind ATR Bit 39 A .
- (64 Bits) KT081 Rollers 2-5 —
4 63 4
} : Scan Out 5L + Roller 6 Position 5 —
A
I Ind Stg Elmt 1D 00 PAA PAB
l | I Scan Qut + Roller 6 Position 4-6  |— Roller 6
| [ | Ind Bit 01 A it 1
| | I Word 9R + Roller 6 Position 3 e Roller 6 Bit 0 \l,
| | Ind SADDL_00 A |OR —_] 32 63 =
DAR Mask(31) SADDL(OO)_J 1C(23) Word 6R + Roller  Position 2 = 4 63| &7
™~ - - Mark (0) A
] Scan Word 9 Roller 6 Position 1 [~
B (64 Bits) PADDL(32) 1A
[ l KT501 —
| l Bits 2-34 1
I l Word 5L + Roller 6 Position 5 . -
| | i - A L or
| | Scan Qut + Roller 6 Position 4-6 Roller 6 - A
| Sel P(0-7) | A Bit 35 Enable Bus T
: Word 9R + Roller 6 Position 3 - [ |
Not Not Scan Word 0 1
——————— Used [~ — — == = Usea | ©48it) Ind IC 23 as IC 3] A loR KT801
Left Half of Scan Word Right Half of Scan Word 6R + Roller é Position 2 — —_————
N : b
(32 Bits) Word (32 Bits) STC) A 30 OR's
Roller 6 Position 1 —-— ]
PADDL (62) A -
can be scanned out. KT561 |
l— OR
] A
roller positions. Refer to ALD M3011 for scan-out address assignments. | l—-
KT901

Diagram 6-107. Scan-Out Bus Data Flow



oL/L) 8019

2 v v 5 v 6 v 7 v 8 v 9
Logout Pb Gated
Console Logout Lth A
Cycle Ctr Eq 0 s
Not Set Scan Ctr ROS A SOROS Logout  Block Roller '
Diagnose (Log on Count)t OR T - A r—?—— Switches
Pulsed Split Log to SOROS Set T
Ext CE Logout Request Sof Morks S and T
Error Log Required (Diagram 8-22) FLT Clock - A et Maries 5 an
KU351 Address Sequencer =23
Kuz31 KU531 Scan Clock
Mach Not Log Reset FLT Clock A Reset SCAN Controls
OR Reduce Address Sequencer by 1
Scan or Hardstop Reset Sync Sync A N A Enable Scan Bypass
X _—
OR ™ L FLT Clock Scan Out Right Halfword
KU491 Gate PALto T 7B _In
) Set Add Not Addr Seq =22 to 14
¥ When the Diagnose instruction KU371 KU37T A ht ress Sequencer to 23 A -
specifies a log on count, the cycle — A Set Marks for T ROSAR  RX Scan words 13 through
counter decrements each cycle 0 n ROS 0 are scanned under
until it reaches zero, at which ROS control.
time the 'SOROS' trigger is set KU531
to initiate a logout.
Scon
ok MMSsC ] A |_Force Address 01 into ROSAR tode _
Release (TIC or Gap Lth) A ™ - Address Sequencer = 14 T Scan or Gate ROS Fields
Not Sync Not Pass Pulse Tgr G de
Stop Clock Tgr L
Inhib Clock CE Check (Diclgrum‘ 8-22) ORp——— %SD’;ZP rEE'l S’!_‘?Bk)
— KU251 Stop Clock ROS - g DR211
Release and Sync _4 Not Single Cycle A DR21T
FLT Clock Time 1 Lth A Not Repeat ROS Addrs
T {or KCOT1 l'j SCAN Storage Control (SCI)
SOROS and Sync Lth | |
A CPU I
ROS or FLT or Addrs Seq Eq 14 | Request
I Gate Address to SAB, l
Marks to Mark Bus
| A I
! |
{ |
: Scan gcan :
t
I Syne i Reset Scan Storage
T T hd Controls I
| A I
} |
| MC068 " MCO68 MC068 |
|
: Scan Clock |
-

Diagram 6-108. Logout Control Logic

r'
|
I
|
I
|
I
|
|
I
I
|
|
I
|
|
I
I
I
I
I
I
|
|
I
|
I
|




D(14)
T T
Address Sequencer = 10 RD211
(SOROS and Not ROS Test) or FLT _Roller 1 Position 2
o Lorh A Roller 1
FLT Time 1 or Latc| A Position 1
A
Not Address Sequencer = 23 | | Not Ind D(14) as D(22)
Scan-Out Word 10r A
orR L= Roller 1 Position 2
Not MCW(4) A
FLT Time or Latch A A R Scan Out Right KT641 = I;?:Ize; 1
(SOROS and ROS Test) or FLT sCAN out-Rtwo Not Ind 5T(22) '
KT751 A OR N
Roller 1 Position 3 _l
-SRI )
SCAN OUT-SReG ¥ :can gu: ls.e: B or -[' P
can Out § Reg
Scan Out S and T (ROS Testing) OR
Roller 1
J.Position 5 Not Bit 25 Roller 1
ey Roller 1 -
A Scan Out Sand T Position 4 Not Bit 25 Roller 2 |
K1751 Not Bit 25 Roller 4 OR
Not Bit 25 Roller 5
i ORr Sean Out TReg Not Bit 25 Roller 6
SCAN OUT-TREG Not Bit 18 Roller 6
Enable
A
Bus C ]
Bit 25 Roller 1 [5(22)] S_
Scan Out Bus (54)
Scan Out Sand T A OR lN } A —
KT871 Enable Scan Bypass —
Bit 25 Roller 2 [T(54)] —
Storage Error Storage Check A
ge Chec
A Scan Bypass Scan Out Sand T APSA1
Addr Seq = 23 l
KU581 |
SCAN A
MCW(d) Release Storage
Not Address Sequencer = 23 JOR
(SOROS and ROS Test) or ALT—] , Not Clock P3
Not Address Sequencer = 22 A
FLT Time 1 or Latch B | ROS Test 1 or 4
(SOROS-cnd Not L OR or %
ROS Test) or FLT A (Words 21-14)
Not Address Sequencer = 23 SCAN BYPASS"(Words 13-0)
KU491 A
Not Clock PO-1
AP821
s_..
§ T(54)
— ok o=
s._.—
ROS Gate PADDL(48-55) A
to T(48-55)
1.ROS Micro-order RT451
Diagram 6-109. Scan-Out Path For One Bit
Release
» Ext CE Logout Request OR
Sync Tgr
. A _J Error Log Required
Console Logout Tgr .
KU311
Not S Latch
Scan Clock (ClockPl___ | o Syne Lake A
Oscillator Sample A
CPU Clock ot XA |
Ku251
Pulsed Split Log
MMSC
A . Clock
oc
Cycle Ctr Eq O Lth | R — OR — Inhibits
KCO1t
System Reset KU251
FLT Time 1 A or L
Release
FLT Time 1
Address Sequencer = 14 SOROS and Sync A
R
ROS Test or FLT Latch ©
-KU251

Diagram 6-110. Maintenance Mode Stop Clock Logic

7201-02 FEMDM (7/70) 6-109, 6-110



2 v 3 v 4 v 5 v 6

1 —=PASS/FAILE

ELT Time 2 OR Set Pass Fail Tgr
A A
ROS Test 1 KU3%1 Clock PO
KU451
*—
PAL (32-63) =
L (32-63) = 0 ] A
MCW(7)*
[ KU391
FLT Initialize ROS
Machine Reset and Not Log Reset OR Initialize at Start of Record
ROS Test Latch
A | KU431
Not Start ROS Test Latch —
Not MCW(7)* ] Fail
ot MOW?) A OR T = N
Zero Result L
FLT Time 3 o—»pass/FaiLt R
Fetch Next Test
A OR
ROS Test 4
es Clock PO A "OR KU391
KU451 KU391 oc
FLT Time 3 KU451 KU391
ROS Test 4 A N O . |:| Fetch Next Test
A =0 MCW(7) ass
PAL(32-63) S A ORr = (Al
KU451 ero Result
KU391
L Fetch Alternate Test
MW7) | PAL Trigger Set Not MCW(7)* A _ kU391 A
0 =0 Fail KU391
0 #0 Pass N KU391
1 =0 Pass
1 #0 Fail
rROS micro-order. Not Conditional Termination
Expected Result (MCW 6)
Diagram 6-111. Scan Control Triggers
Not Repeat Latch .
Unconditional Termination I:MCW (5)]
capl GAP L— A
T OR A A
RU21T  TIC
: KU211 DS131
KU291
; ; { TIC i Set ROSAR(11
Transfer in Channel (Diagram 6-113) — (Test in Storage) or et an
L= C
FLT Clock Time 2 Tgr A
ROS Test 5 Latch A
DS075
> Machine Reset —] OR —
Scan Reset TIC and GAP ROS 11 Ku291
ALT, MS-TESTf' )
MCW(6) (CT) i A Set ROSAR(]O)
! I I Fetch Alt Test
OR N
DS061 .
KU391 Fetch Next Test
N FLT Time 2
ROS Test 0 Lth A Reset Pass Pulse Tgr (Stop)
— |
A
N KU471
( Pass .
ST .- Continve
A OR
’ A
KU391 — A Set ROSAR(11) (Continue)
Diagram 6-111 ¢ i kU391 conTintt
ai —
Tm= DS131
N KU3?1 f; IOCE - originated
ROS Test Lth ROS micro-order (J-field)
Repeat

Diagram 6-112. Scan Control of ROS Microbranching

6111,6-112  (7/70)



2 v 3 v 4 M 5 v 6
SCAN  ROS
MODE ®FROC OR
FLT ROS Test or FLT Mode
o— A Gate Load Unit Switches to Ext |
kw371 (Glitch Prevention) A
St_areO_‘ KW371 itch Prevention
o L FE321
L Test R
PX311 S ) OR ss Subsystem Reset
KwW401
KU291
BACKSPACE FLT
FLT ] Backspace A
é b J A L
o KU311
KW371
2 OR
Ku31i
FLT Backspace
CHECK OR A 10CE (X)
RESET Rewind A |
A
L L
° KU311 KU311
KU311
rl_—IN ox]
KU311
FLT Decode IOCE (X)
(Load Unit Switches)
Reset Delay 2500 usec SS [PL IOCE (X)
A )
- FLT IPL
LOAD L - 1 A -
L KX129
A
(__y o— 1 . KW501
Kw321 ' OR
KW501
. TIC
(30-ns
dly) t (Set Release)
AP : N Gate TIC A TIC (Test in Storage)
) L
From (Sef GAP Latch)
10CE ; I_N'I
FLT Complete l——l OR
] 2 Machine Reset and Not Log Reset KU291
FLT Check Response ——
S or| ! OR (A
torage Error OR (Reset Pass Pulse) a
Not Clock P 1%
KU471 e
ROS Test 0 KU291
FLT Clock Time 2 A
Not Continue
KU471 —
Stop Scan ROS (R IPL) t”C latch ly by th
T eset atch is set only by the
Set Pass or Fail — R rise of the TIC pulse.
Repeat Latch A
KU471

Diagram 6-113. CE Scan/IOCE Interface

7201-02 FEMDM (7/70) 6-113
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> 2 v 3 v 4 Vv 5 v 6
Initiate a logout. > . g
v \
Diagnose and Machi ) heck and Depress
MCW(6) and achine ¢ an
e o =0 CHECK CONTROL LOG our
A . switch in PROC pushbutton.
position and
4 machine check \ D
External CE mask = 1.
Logout Request
via WDD. ‘
Set ‘error’ trigger. .Munual mode
> Stop CE <.:|ock or not pass
v at following pulse
Ser Extorrea] not clock time.
et External
Logout Latch
y
B Send ELC to all Set 'console logoyt'
CE's. latch.
A -
Set 'pass : Allows generation
pulse'trigger  of clock pulses.
(pushbutton only).
> ;' >
‘ —
-
Set 'SOROS' 1 Inhibit D and IC
trigger. | storage requests.
| Block setting marks
i from ROS per STC
control . .
l
A —
: L)
Set ‘sync’ trigger i
(at FLT time 3). | Set address
i sequencer to 23,
L
Y. A
1 '
Right halves of logout S?f MMSC' 1 Keep CE clock
D words 23-14 und'er trigger. 1 stopped.
hardware control.
A
Set marks for ST.
A —_
Store ST. 1 This is word 23
\ of sequence.
p
)
A -
Decrement | Block rolfer switches
address | with ‘enable SCAN
sequencer. i bypass' signal for
i words 21-14.
\ "
Scan out right=-half
. ) word to T.
Log Words  22-14 < . ‘
7 - -
Logout Information J Set marks : Contents of S
| 4 .0 nxn & and store T. L - are not stored.
Note: Left halves of logout words
22-18 are scanned out and stored
under ROS control (17-14 left
halves not used). Address Ve

sequencer
=14

Set 'scan
mode' trigger.
Force 19 to ROSAR.
Reset 'MMSC'

trigger.

Decrement address
sequencer.

for micro-program.

v .

| Starting address
|

| Start CE clock.

@

Sheet 2

Diagram 6-114. Logout Sequence (Sheet 1 of 2)

6-114,Sh 1 - (7/70)

Note: LAD's 6521-6561 and
Diagram 6-117 identify
contents of each logout word.



Sheet 1

Logout words 13~0

under ROS control . i

Enter ROS Control When Address Sequencer = 13

{

I N
Trensfer LSWR | The LSWR is logged out
- | because it may contain
the IC contents
during execution of
Scan out certain instructions.
right=half
word to T, Log Word 13
> [ Right-Half Word LSWR ]
°

Swap contents Nk 3
of Sand T.

Set marks and

store ST.
y J
N
A
Decrement

address sequencer.
Scan out left-half

word to T.

‘ Log Words (12-0)
Transfer T to LSWR. 4 Left-Half Word Right-Half Word J
Scan out right-half h Y ey
word to T.

v

Transfer LSWR to S.
Set marks and

store ST.
/

Address sequencer =0
Store original ST
parity

Correct ST parity.
* Set address ! It is set to 7 because
Set address This request is sequencer to 7. no micro-order exists

| to set it to 0. Therefore,

sequencer to 23.
| it is aflowed to step'to O.
| SES—————

Issue storage request .

‘ Address sequencer

T steps to 0.
Transfer SDBO to AB. | Points to AB. I

Set address sequencer to 7.,

to recall original
ST contents.

Scan out right- r Original parity of
‘ half word to T ST.
- and store .

¥
g;ﬂﬂl:UP'AI:B to | Assigns correct I
vil . | parity to original

contents of ST.

F f
Y Initiate Scan-system Resets scan controls I
- d CPE data paths.

Set address | Return ST contents reset o ata p

sequencer to 23. with correct parity

Set marks and to main storage .

| .

store ST.
Logout left hal f >
of words 22-18. A

i

Decrement address
sequencer. Scan out
left half word to T.

'Console logout'
latch set

Set 'stop' trigger.

Transfer T to LSWR
LSWR to S. Store S.

Address
Sequencer
Equal 18

Set 'machine check
interrupt' trigger.

1

Diagram 5-19

Machine check
interruption.

Diagram 6-114. Logout Sequence (Sheet 2 of 2)

7201-02 FEMDM (7/70) 6-114,Sh2



Set up subsystem .
to run ROS tests,

Note: This is a summary flow

chart. For detailed
ROS test sequence
operation refer to .

A sheets 2 through 5.

Initiate IPL and pass
control to 1OCE,

Y

IOCE loads a channel
program which loads a
buffer and sends TIC to

the CE.

Set ROS test
sequencer fo 7,

o

ROS state 7:
decrement ROS
test sequencer,

y

» : T ROS state 6: fetch

: word 0 (TN/ATN of
test) ofter IOCE has .
placed it in buffer,

v

ROS state 5:
invert 'buffer 1' trigger
and place TN into S,

Y

ROS state 4:
compare TN in $ with
last test ATN in T,

No

D Yes

ROS state 3:
fetch word 1
(mask and MCW),

> : +

ROS state 2: gate MCW
into ST and distribute to
MCW register, address
sequencer, ROSAR, FLT
counter, and FLT clock.
Cycle ROS until FLT
counter equals 0; then
stop CE clock and scan
out ROSDR to T,

l

: ROS state 1:
> set 'pass’ or
‘fail' trigger; test
for TIC or gap.

Yes

ROS state 0: gate

‘1 TN/ATN from storage
» to ST. Stop or cont-
inue per UT bit, CT
bit, and 'pass' and
'fail® triggers.

No

Continue

LOAD GAP

pushbutton Yes (Start next test)

nd Yes  (Restart last test)

depressed twice a

Diagram 6-115. ROS Test Sequence (Sheet 1 of 5)

6-115,8h1 (7/70)



2 v 3 v 4 M 5 v 6
'-—— One Machine Cycle (200 ns) ———bt-a———— One Machine Cycle (200 ns) ——-I
| |
' 0 0
0 50 100 150 (200) 50 100 150 (200) ns
I LI l LI | | I LI I [ | LI [ UL l L |
’ . : : .
e !
| t fPo3 | | } |
I |
L__'I | [r— —
| t P0-2| | |
CE Clock: ﬁ l H I H
Unsymmetrical (80 ns + 120 ns). | | PO=1 }
Controlled by ‘maintenance mode stop < < 80 ns ——f¢————— 100 ns ————f | |
clock’ trigger or by 'Pass Pulse' trigger F‘ﬁ ﬁ | |
during ROS Tests, | } i PO } i
l [r— | |
l | I P1 } I
r‘" ! | -1 1
| 1 I
| | :
! |
-
I-———]OO ns —:——-I-G—IOO ns ———y ! I
(] | . | {
| I 1' Jro-3 | : 'II
I
l | Ipo-21 ! I I
Scan Clock: : | ) | | |
Symmetrical (100 ns + 100 ns). . < 7 1 | J | po-1 1 | H
Controlled by the 'Pass Pulse' trigger. | | i l |
1 4 |
f 1 Jpro 1
| l | | {
L 1 L I5 T 1 ,
(| N | Y |
S | ,
Note: The rise of PO of the Scan Clock always N | //
coincides with the rise of PO of the CE Clock N |
when both are running. \| 0 ( 0 0 0
0 100 (200) 100 (200) 100 (200) 100 (200) ns
| : |
|
z ' | | '
| i |
3 [ FiTClock Time 3 |
FLT Clock Times < I | I
0 ' 1 ' L
| i i
1 ! ! y r -
" 1 T I
| i

Four Machine Cycles

FLT Clock Times <

ROS Test State is always decremented at Scan Clock PO
time of FLT Clock Time 3 except when in State 6,
State 6 requires PO of FLT Clock 3 plus TIC latch on,

/
/
/
- /
ROS | ROS Test Data
State
7 / 7 Bfr 1 Bfr 2
// e - Word 0 ™ ATN 100 200
~
6 ( i 6 Word 1 | Mask | Mcw | 108 208
5 l | 5
!
4 | 4
ROS Test 3 3
State < 3 3 3 3
Decrementing
2 2 2 2 2 2
1 1
1 1 l 1 ? 1 ?
0
[\ ~ J > I\ v - ~ J v 4\ v I\ v J \ Y____J
Set Up ROS Test 1 Test 1 Test 1 Test 1 TIC Set Up Next Test 2 Test 2
L Test 1 Sensed ROS Test

Diagram 6-115. ROS Test Sequence (Sheet 2 of 5)
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v 5 v 6

Objective: Set up subsystem to run ROS Tesfs.l N

Sheet 5

Depress SYSTEM |

2 v 3 v

r— MANUAL OPERATIONS -—:
I o Configure a maintenance subsystem (CE to be tested, SE, '

IOCE and TCU) in State 0,
l o Mount ROS Test tape., l

o Set LOAD UNIT switches to select IOCE, channel, and

tape unit, -
I o Set MAIN STORAGE SELECT switch to the number of the | Diagram 8-27

configured SE,
I e Set the TEST switch on (down). ' gAi: S::ACEI FLT
| o Set the SCAN MODE, ROS/PROC/FLT switch to ROS. I ushbutton tow.
I — <
| Y r——————

RESET pushbutton,

l_____.___l

SCAN
MODE in
ROS, TEST on, CE
in State 0 and
Manual

Set the ROS Test
Lateh,

‘ KU431

Force CE into the stop loop,

'manual’ trigger on.

Initialize at
start of record’,

MMANUAL
| OPERATIONS y

o Set CE CHECK
| CONTROL switch
l to DSBL.

o Depress LOAD
l pushbutton,
]
[

y Kw401

T Reset 'Scan Counter Control®
trigger and latch, 'Buffer 1’
trigger and all of the MCW,

Objective: Read record 1 (for first IPL) or restart IPL
record (for 'GAP' and ‘continue’); then

read 1OCE channel program info SE.

FE321

Initiate subsystem
reset (includes CE
machine reset),

Sheet 5

T

Reset SE, IOCE (and TCU); Gate
LOAD UNIT switches and MAIN
STORAGE SELECT switch data to
external Reg (on Control Bus).

e}
b KX129

I Set FLT IPL latch,

Send 'IPL IOCE (X)* to the

selected IOCE,

»Y

Initiate 1OCE
operations,

L Set release’ trigger. l

¥ Ku251

Loading of Buffer 1 by IOCE is
completed, (The TIC latch is

tested again in ROS State 6,

It is not reset until ROS State 5.)

Set 'Maintenance : Stop CE clock (to prevent ROS
Mode Stop Clock’ | cycles).
{MMSC) trigger, L
+ KU371
Set 'Sync' trigger ; Reset ROS M field. Inhibit:
and latch, ) | register ingating, 'Stat’ frigger
{ clock, 'ROS Error Sample’, 'Set
+KU451 | Address Sample’, 'LS Clock’,
Set 'Scan Coonter’ { ond 'Sequence' Triggers.
latches to 7 (‘set
ROS test seq to max'),
‘ KU511
|
Reset ;he EOS : ROSAR is reset to 0,
sense latches, L
y K251 _
Reset '"MMSC", =r Allow CE clock to run to
! allow ROS cycles,
y Ku33i
Set 'Start ROS Test' ; ‘Degate 'initialize at start of record’,
latch, I Gate the Scan Counter latches to the
{ ROS Test latches (State 7),
v
A
Sheet 4

Diagram 6-115. ROS Test Sequence (Sheet 3 of 5)

6-115,Sh 3 (7/70)

l________________________.____

Objectives:
A, First IPL:
1. Initiate IPL to read record 1 from ROS tape.
2, Record 1is IOCE channel program which reads
record 2,

(Halt loop) i 3. Record 2'is IOCE channel program (loader loop)
which loads buffers 1 and 2,
B. Subsequent IPLs:
1. Read restart record,
2, Restart record takes lOCE channel into the
Received loader loop.
N IPL 1OCE (X), o
< © load unit and main
A storage
addresses

4
Read 24 bytes into SE Read 24 bytes into
starting at PSA 0 SE starting at PSA O,
(location O of the -
selected SE), +
+ Execute CCW at
location 8: read the
Execute CCW at first eight bytes of
location 8: No=op - record 2 (Loader loop)
and chain command, into PSA 0, Chain data,
Execute CCW at Execute CCW at location
l°°°ﬁ°", 10: No-op 10: read balance of
and chain command., record 2 (28 bytes) into
locations 18-38 (hex).
Chain commands,

\ ]

Execute CCW at loc
18: read 8 bytes into
loc 0, Chain data,

Command=chaining bit in the
CCW prevents sending of GAP to
the CE at the end of the record,

(Loader: loop) y
4
Execute CCW at
location 20: read 88
bytes (hex) into buffer

1 (location 100,

Chain data,

!

Execute CCW at TIC releases CE to execute
location 28: TIC to ( test in buffer 1,
location 30,

Y

Execute CCW at
location 30: read 88
bytes (hex) into buffer
2 (location 200),
Chain data.

Y

Execute CCW at TIC releases CE to execute
location 38: TIC to . test in buffer 2,
location 20,

FLT Clock Time 3

Inter-record
GAP

l Send GAP to CE. |

Y

Return to the halt
loop (received subsystem|
reset-from CE),




>

2 v
ROS STATE 7
Sheet 5
y

KU531 Sheet 3
Invert the
Buffer trigger,

KU531
Invert the

Buffer trigger.

¥ KU451

Scan reset,

Reset: 'Logout’ trigger, 'Release’

latch, 'SOROS"', 'Sync' trigger

4

y KU431

and latch.

Decrement ROS

Places Scan Controls.into ROS

Gate word 1 address to
SAB and initiate Scan
Storage request,

v

Subtract 1 from ROS
test sequencer,

Places Scan Controls into ROS
State 2.

test Sequencer. State 6.
ROS STATE 6 y Objectives: I
1. Fetch word 0 (TN/ATN) of test.
KU551 2. Wait until test is in buffer, I
p KU531 |
Gate Address of TN/
ATN to SAB, Initiate |
Scan Storage Request, |
|
Subtract 1 from ROS 1 Places Scan Conirols into ROS ]
fest sequencer, : State 5, l
|
ROS STATES | b GaemNws. |
KU531 Objective: Gate TN to S, I
[Gal'e SDBO to $(0-31). I |
$ KU291 |
Reset 'TIC* and 'GAP’ ’
Latches. I
p KUI21,KUT41 l
Subtract 1 from ROS Ir Places Scan Conirols into ROS |
test sequencer, : State 4, |
ROS STATE 4 i1 Objectives: ]
1. Compare TN in S with ATN of last test in T, |
Perform Scan-out S 2. If TN and ATN are équal, Continue ROS test, I
and T function, 3. f TN and ATN are not equal, revert to
state 7 to read in next test, I
PAL=0 if TN and ATN are equal, !
|
Y No ATN |
Search
Ku391 |I
Reset 'pass' and *fail’
triggers. |
Set ROS test I
sequencer to 7., |
Sheet 5 I
c |
r |
Subtract 1 from ROS ; Places Scan Controls into ROS |
test sequencer, l State 3. I
ROS STATE 3 ! Obijective: Fetch word 1 (mask and MCW), ]
, I
|

Diagram 6-115. ROS Test Sequence (Sheet 4 of 5)

RT?01-RT?17

Objectives:

1. Gate MCW to ST and distribute to MCW register,
address sequencer, ROSAR, and FLT counter,

2, Cycle ROS until FLT counter =0,

3. When FLT counter = 0, CPU clock is stopped and

result in ROSDR is scanned out to T,

[ Gate SDBO to ST, |

Mask to S and MCW to T,

KU101-KU141

Reset address
sequencer and
FLT counter,

Y

Gate T(32-39,52) to
MCW register,
T(40~51) to ROSAR,
T(53-57) to address
sequencer, and T
T(58-63) to FLT
counter and FLT clock.

¥ Kus3i

Expected result,

Fetch left half of logword,
Unconditional terminate,
Conditional terminate,

Disable ti
YYVYY r isable timer
Bit ROS ScanOut| Cycle-
Plane Address Address | count
32 3536 37 38 39 40 5152 53 57 58 63

Set 'scan counter
control' trigger & latch,

Removes inhibit from ROS sense
latch outputs,

+ KU331

Allow CE clock to
cycle ROS,

Y.

2 cycles for all ROS tests,

Y

FL\
counter 0 No

KU251

Set '"MMSC' trigger to
stop CE clock.

‘ KU371

Set 'SOROS* and
'sync' triggers and
'sync' latch,

* KU511

| xutii-ku141

Subtract 1 from
FLT counter,

L

Reset ROS sense
latches and inhibit
ingating.

+ KU251

-

ROSAR is set to 000,

LResef 'MMSC! trigger. ]

Y K1751

Scan-out right word
per address sequence
and MCW bit 4 to PAL.

+ RT?01-RT917

L Gate PAL to T, J

KU331,KU371

Reset 'scan counter
control®, 'SOROS!,
and 'sync' triggers,

‘ KUI?I—KUMI

Allow ROS to cycle (continuously
fetches ROS word 000 which

contains all zeros),

Subtract 1 from ROS

test sequencer,

Places scan controls into ROS
state 1,

A

)

Sheet 5

7201-02 FEMDM (7/70) 6-115,Sh 4



2 v 3 v 4 v 5
Obijectives: I
ROS STATE 1 Sheet 4 1. Test results set ‘pass’ or 'fail’
trigger.
v 2. 1f 'TIC' pulse is not present and
no input error is detected, repeat -
test; otherwise, continue,
I MANUAL OPERATION
K1751 Re:
peat
Restart e R t
Perform scan out '7Mask in S isolates bit tested, PAL ks failing test or cped
S and T function. | will =0 if tested bit = 1; PAL# restart
| oifbir=0.
MC068 A
— o Turn on SCAN MODE
Issue storage request I Needed if a "IC" pulse has been REPEAT key.
for TN/ATN, received and 'fail* frigger is set. Next test Next o Depress START,
or failing test
Y Kwo4l _p~ Expected result,
Set 'pass’ or 'fail* [ PAL ERSLT *| ‘Pass’ ‘Fail"
trigger depending L Bit Tor Tor
on result in PAL ¥ » Set Sheet 3
nd on ERSLT bit. 13 o - e
and on T bi ' £0 0 et - S B
I = ] - Set I
\ #0 1 - Set 'y Kwodl
Set 'Pass Pulse’
SCAN frigger,
MODE REPEAT
key on
Reset the 'FLT . I Drop "PL IOCE (X)" line fo the y
'
IPL' latch. 10CE. Set ROS test
I sequencer to 3.
KU291
Initiate o subsystem I Reset the 1OCE back fo the
reset. halt loop.
‘TIC!
latch or ‘GAPT O / I Shoot 4
latch on
. Kuz2n KU291,KU451 \
Set ROS test I The lines 'seq to max' and %seq to e Depress FLT | Backspace the ROS test tape to the
sequencer fo 3, zero' cause sequencer fo go o 3. BACKSPACE, front of a restart IPL record {a restart

. — I

Start the scan clock.

o oy s

| Ku291,KU451

| ‘Sequencer to max' and 'seq
| 1o 0 couse the sequencer to

L.gofo3.

pushbutton twice.

| IPL record precedes each tests record).

Y i

4

Sheet 4 Diagram 6~27
Subtract 1 from the l Place scan controls in ROS FLT BACKSPACE
ROS test sequencer, I state 0, pushbutton flow.
Objectives:
ROS STATE 0 1. Gate TN/ATN from storage
Y to ST,
- _l 2, Terminate on failing test
, Gate SDBO to ST. I i Places TN/ATN into ST, ] or UCT.
3. Continue if passing test and CT,
Unconditional terminate bit,
J—Condiﬁonal terminate bit,
4 vouct foer | oeasst | Railt ool
Continve MCW 5 | MCW 6 tgr tar
0 0 - - yes
1 off on no
1 on off yes
0 off on no
0 on off no
latch on
r KuU331 Ku431
Reset 'Start ROS f Enable 'initialize at start
Test! latch, IL of record’,
Set ROS test sequencer
to 7 (max). ¥ Ku291
Initiate subsystem I Force 1OCE to the halt loop.
reset, | (FLT IPL is not reset: IOCE
L re-1PLs).
Sheet 4 Sheet 3
KU331 KU431
Reset the Start ROS Enable 'initialize at start of
Tést latch, record”,
yKU471 KU291
I Enable 'reset IPL'. l IReset FLT IPL latch (drop IPL" to
1OCE) and initiate a subsystem reset
| (force the IOCE into the halt loop).
y KU471 L

trigger.

Reset 'Pass Pulse’

Stop the CE scan clock,
Await operator action,

Diagram 6-115. ROS Test Sequence (Sheet 5 of 5)

6-115,Sh5 (7/70)




Set up subsystem to run

LTs.
Y

Initiate IPL, and pass
control to the JOCE,

Y

IOCE channel loads
record 1 or 4 into storage,
reads in record 2, and
releases CE,

Note: This is a summary flow chart.
For detailed FLT sequence
refer to sheets 2 - 5.

A

ROS~controlied
operations; set up CE
to run FLTs,

Y
Non-ROS-controlled

operations: set up CEto
run FLT microprograms,

»

Y

1OCE loads buffers 1 and
2 with FLTs and sends TIC
pulses to CE,

Y

ROS operations: test for
input error from IOCE.
Set address sequencer to
16. Determine if fest is
in storage (TIC pulse).
Determine if alternate
test is to be fetched by
comparing ATN with
next TN,

Fetch
alternate
test

\

Scan in: address sequencer
is decremented from 15 to
0; test words are placed
intoS, T, or Q, and the
data is distributed
throughout the CE under
microprogram control,

ATN
equals

™

A

A

Test cycle: CE cycles
until the FLT counter
equals O (‘exit' trigger
state is changed),

/

Scan Out: the exit
trigger condition is
scanned out to T,

\

Result comparison: perform
scan-out S and T, set
'pass’ and *fail' triggers
per PAL and ERSLT bit,

Terminate or continue:
stop or confinue per UT
or CT bits and 'pass’
and 'fail’ triggers.

Stop or

Continue

Continue

Enter stop and
restart routines,

Diagram 6-116. FLT Sequence (Sheet 1 of 5)
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L — — -

— e ~——

MANUAL OPERATIONS

o Configure a maintenance subsystem (CE to
be tested, SE, IOCE and TCU) in state O,

o Mount FLT Test tape.

e Set LOAD UNIT switches to select IOCE,

channel, and tape unit,

e Set the MAIN STORAGE SELECT switch to
the number of the configured SE.

o Set the TEST switch on (down).

e Set the SCAN MODE, ROS/PROC/FLT

switch to FLT,

'

v

Objective: Set up subsystem to run FLTs,

BACKSPACE FLT
pushbutton flow,

\

Depress SYSTEM
RESET pushbutton,

]
t  Force the CE info the stop loop;
: ‘manual’ trigger on,

MODE in FLT,
TEST on, CE in
state 0 and
Manual,

KU291

Set the 'FLT Test!
trigger.

MANUAL

o Set CE CHECK CON--
TROL switch to DSBL,

o Depress LOAD
pushbutton,

KW401

1
OPERATIONS |

L

I G S NS G ARAED AENEN ANR SN B

Objective: Read record 1 (for first IPL) or

restart IPL record (for 'GAP" and

‘continue'); then read IOCE
channel program into the SE.

FE321

I
I
I
| Diagram 6-27
I
|
I
|

I
|
|
I
|
|
|
I
I
I
I
I
I
I
I

-

Initiate subsystem reset
(includes CE machine
reset),

KX129
Set FLT IPL latch, J

Reset SE, IOCE (and TCU);

gate LOAD UNIT switches and

MAIN STORAGE SELECT switch

data to External Reg (on Control Bus),

— e o o o e

(Halt loop)

4

y

Received
IPL IOCE (X),
load unit and main
storage

addresses

‘Obijectives:

A.

First IPL

1. Initiate IPL to read record 1 from FLT tape.
2, Record 1 is IOCE chdnnel program which reads

record 2,

3. Record 2 is IOCE channel program (loader loop)

which loads buffers 1 and 2,

Subsequent IPLs

1. Read restart record,

2, Restart record takes IOCE chdnnel into the
locder loop.

Read 24 bytes into SE
starting at PSA 0
(location 0 of the .
selected SE).

Read 24 bytes into
SE starting at PSA O,

Y

v

Execute CCW at
location 8: no=op and
chain command.,

\

Execute CCW at
location 10: no~op and
chain commands,

Execute CCW at
location 8: read the
first eight bytes of
record 2 (Loader loop)
into PSAO, Chain data,

v

Execute CCW at location
10: read balance of
record 2 (28 bytes) into
locations 18-38 (hex).
Chain commands,

Command=chaining bit in
the CCW prevents sending
of GAP to the CE at the end
of the record;

A

y

Send "IPL IOCE (X)' to the
selected IOCE,

1

¥ Kwo4l

Set 'Pass Pulse'’
trigger.

Y Kwa4ll

Enable the IPL
PSW branch,

‘ QY041,888

Branch from the
stop loop.

9,

Sheet 3

'

Initiate IOCE operations.

Diagram 6-116. FLT Sequence (Sheet 2 of 5)

6-116,Sh 2 (7/70)

Execute CCW at loc
18: read 8 bytes into
foc 0, Chain data,

(Loader loop) . Y

A

20: read 88 bytes (hex)
inta buffer 1 (location
100), Chain data.

Execute CCW at location

Y

Execute CCW at
location 28: TIC to
location 30,

v

30: read 88 bytes (hex)
into buffer 2 (location
200), - Chain data,

Execute CCW at location

A

TIC releases CE to execute
test in buffer 1,

Execute CCW ot
location 38: TIC to
location 20,

Inter-record

GAP

Send GAP to CE,

A

Return to the halt loop
(received subsystem
reset from CE),

|

TIC releases CE to execute
test in buffer 2,

FLT Clock Time 3

i,

|
|
|
|
|
|
I
|
|
|
|
I
|
|
I
|
I
|
I
|
|
|
|
|
|
|
|
|
|
I
|
|
|
I
|
|
|
I
I
I
|
|
I

L



2 v 3 v 4 v 5 v 6

Sheet 2 and 5 Objective:
1. Wait for “test in storage® from 10CE.
| A l 2. Determine if new TN matches ATN in T
(if ATN search was required).
3. Prepare to scan FLT into CE hardware. QY015,9A8
Decrement address
Qvo11,33F I sequencer,
Set the 'Scan
Mode' trigger,
QY015,9A9
(ATN search loop) I l Fetch word 13 to LM, ] : Address sequencer equals 12,
QY011,81E y Qvois,sse
Initiate machine reset, b ”
Reset the 'Stop' and ecrement address
'Manual® triggers. sequencer.
015,9
QYO011,706 I ] QYois,98F |
Set the address i 16 points to the address in the buffer [ Fetch word 12 to ST. J I Address sequencer equals 11,
sequencer to 16, | which contains TN/ATN.
QY015,323
QYO011,583 I Sco.n into DAR
register and
| miscellaneous triggers,
YO015,98E
YQYO011,200 QY015,
Py Bottor 10 v Decrement address
eset 'Buffer 1' trigger. es — sequencer.
(Set 'Buffer 2° trigger on,) //_ : ATN search results from'pass’ q
Set the 'pass' trigger; / | trigger on; fail' trigger off and
reset all of MCW. 1 MCW CT bit off. ¥ QYO015,98F
=T
QYol1, 583 Fetch word 11 to ST, 1 Address sequencer equals 10,
Alternate ‘
Test Number
search QY015,310
Yy QY011,2D3 Gate T to DAR mask,
No Invert ‘Buffer’ trigger. Decrement address
QY011,2D1 Fetch word 16 sequencer.
(TN/ATN) into ST,
Set address seq to
15, Invert 'Buffer’ y QYO015,98F
i TIC! YOl1,883 H
;r;gg%kpﬁezzz JeISC a I I Fetch word 10 to ST, J i Address sequencer equals 9. I
ches. Reset 'TIC* and L
'GAP' latches.
QY015,707
QYo011,733 Gate T to External reg.
Scan into miscellaneous
Compare ATN of last triggers, Decrement
test with TN of next address sequencer,
test, using scan out S
Sheet 5 and T function,
QY015,98F
1
I Fetch word 9 to ST. I Address sequencer equals 8, :I
QY011,250 L
y Yes PAL No QYO15,64D
equals 0
Gate T to Select reg.
Yy QYo1i,8iF Scan in miscellaneous
Machine reset plus triggers. Decrement
reset 'Pass' and 'Fail’ address sequencer,
triggers,
I QYO015,151
— — — — — —— —— ——— ————— —— — — ——— ——— —_‘
r Fetch word 8 to ST. 1 Address sequencer equals 7, J
Sheet 5 et .
Objective: i
Perform ROS=-controlled scan in ¥ Qvo15,1D1
of FLT (from buffer) into CE Gate S fo K.
V hardware., Scan into miscellaneous
triggers, .
QY015,327
)
Gate 0's to IC I | Address sequencer equals 15, QY021,847
Fetch word 7 to ST.
B
YQY015,9A8 Gate 0's to ABC,
Decrement address
sequencer, QY021,703
Decrement address
YQY015,949 sequencer,
f
h 1 . 14, J
Fetch word 15 to LM ] | Address sequencer equals 14 y Qvo21,e4c

r
Y QY015,326 I Fetch word 7 to Q. J 'L Address sequencer equals 6,

Gate 0's to- E.
Gate LM(0-15) to NI,

yQY015,9A8 i

Sheet 4

Decrement address
sequencer.

yQYO15,9A9

-T
l Fetch word 14 to LM. | | Address sequencer equals 13.

QY015,325

[ Gate LM to XY, |

Diagram 6-116. FLT Sequence (Sheet 3 of 5)
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~ Address sequencer equals 5.

2
Sheet 3
QY021,846
Gate PAL parity to
STC. Gate Q(0-15)
to R,
QY021,1D2
Decrement address
sequencer,
r QY021,1D0
Fetch word 6 to ST. J
QY021,845

Gate Tto IC. Scan
in miscellaneous
triggers, Gate R to E.
Gate ST to PSW,

QY021,1D2

Decrement address
sequencer,

y QY021,1D0

Fetch word 5 to ST, [

Address sequencer equals 4,

QY021,844

Gate S to D, Scan
into miscellaneous
triggers, Gate
Q(16-31) to R,

QYO021,1D2

Decrement address
sequencer,

QY021,1D0

Fetch word 4 to ST,

Address sequencer equals 3,

¥ Q021,843

Gate S to B, Scan
into miscellaneous
triggers,

y QY021,102

Decrement address
sequencer,

y QY021,1D0

Fetch word 3 to ST,

Address sequencer equals 2,

|

Y QY021,842

Gate S to'A., Scan
into miscellaneous
friggers,

y QY021,703

Decrement address
sequencer,

¥ QY021,64C

Fetch word 2 to Q. l

Address sequencer equals 1,

¥ QY021,1D2

Decrement address
sequencer,

6-116,Sh4 (7/70)

Diagram 6-116. FLT Sequence (Sheet 4 of 5)

.

v

I
|
I
|
I
|
I
I
I
|
|
I
I
I
—
|
I
I
|
|
|
|
|
|
|
|
I
I
I
I
|
I
|
|
|
|
|
|
I
|
|
-

QY021,1D0

Fetch word 1 to ST, 1

QY021,840

5 v

Objectives:

1. Move MCW from FLT (in buffer) into CE to

control

ROS cycling.

2. Fetch bits (to set up ST for test) into ST.

Gate:

T(32-37,52) to MCW,

T(40-51) to ROSAR,

T(53-57) to address
sequencer,

T(58-65) to FLT

counter and clock,

y QY021,64F

Set 'scan counter
control' trigger.

YQY021,150

Fetch word 0 to ST,
Reset 'scan mode'
trigger.

\ |

Lo

y KU4i1

Allow CE one ROS
cycle. Decrement
FLT counter,

No

FLT
counter
equals 0

Set the 'maintenance
mode stop clock

(MMSC)! trigger.

KU351

Set *scan out ROS
(SOROS)' trigger.

yKus71

Set the 'sync' trigger
and latch,

Y

&)

Sheet 5

Functions of T bits in MCW;
(32-35) not used.

(36) on specifies left half of logword

is to be scanned out.
(37-39) UT, CT,ERSLT,

(40-51) ROS address at which ROS

will be started,

(52) indicates a program intended stop.

(53-57) points to logword to
scanned out,

be

(58-63) number of ROS cycles to be

executed,

Obijective:

Cycle ROS the number of cycles and
from the address specified by the MCW,




2 v 37 v 4‘ v 5 v 6

Sheet 4 Objectives:
1. Scan-out the half logword which includes the trigger being tested
(specified by the MCW address sequencer).,
2. Fetch mask from storage.

KU181
less than 14 greater than 14

(ROS-controlled scan-out) Address {hardware-contralled scan-out)
sequencer

valve.

<

y KUsTI KUS11

Force ROSAR to 009
{bits 8 and 11 on).

Bit 11 is forced by 'scan
inhibit next ROSA'.

Force ROSAR o 011
(bits 7 and 11 on).

S

y KU251 y KU491
—_—r -
I Reset MMSC trigger. 1 Allow ROS to cycle, I Scan-out via PADDL } Indicators to PADDL gated by
L to T per MCW, 1 ‘enable scan bypass'.
L
¥ QY031,009 . KU551
. . | KU251
Initiate main storage 1 Address specified by address T
request for mask. : sequencer (MCW). I Reset MMSC trigger. H Allow ROS t5 cycle.
j QY031,929,3A4 QY031,011
Scan-out left or |[ MCW(53-57) (address sequencer) Inifiate main storage
right half of ] specifies logword; bit 4 specifies request for mask per
logword. I which half of logword. MW
QY021,103

Gate mask to S,
16 to oddress sequencer.,

‘ Q021,601

Perform Scan-out S
and T Functions.

QY021,602

Set address sequencers to : PAL ERSLT 'Pass’ ‘Fail"

15, Set pass or fail . Bit Tgr Tgr

triggers per PAL and )

ERSLT bit, 1 = 1 Set -
| #0 0 Set -
I = 0 - Set
1 #0 1 - Set

QY021,602
Yes Scan mode. No
REPEAT switch on
TIc ! When '"GAP' is received from the
No of | IOCE, the CE issues 'subsystem reset'

GA'ZGT v | to the IOCE, The IOCE is reset out of
| the loader loop into the halt loop.
'IPL IOCE (X)" is still active (FLT IPL
} latch in the CE was not reset) which

| couses the IOCE to re-IPL,

y QY021,802

[ Scan 'store requesr'.J
, ]

Yes

Qvoz1,803
L TN/ATN fo ST. |

Display Number of Test -
Just Completed,

r—

A 4
D [Repeat Test

QY031,2CE

Sheet 3 —_——— .
e Stop Stop :MCW(5) MCW(6) | 'Pass' | 'Fail® Action
or Continue . uTt cT Tor Tgr
L
0 0 1 0 Continue (ATN Search)

y Qvos1,8cs I 0 0 1 Continue (next test)
Set address sequencers to | 0 1 Set Reset Continue (next test)
15. Set UT Bit, Stop | 0 1 - Set Stop
Scan, Reset IPL and 1 - - - Stop
reset FLT IPL Lth, -
(Note 1).

Sheet 3
[
Yes Store PB

Depressed

Y

1's to T. Data keys
to ST. Next TN in T,

Start
PB Dep
{Note 2)

Sheet 3

Notes:

1. To restart after a stop, depress FLT BACKSPACE twice, then the LOAD
Pushbutton once. This will bring in the next test and run it (Diagram 6-27),

2. To loop on failing test, operator must place SCAN MODE REPEAT Switch
down before depressing START pushbutton,

Diagram 6-116. FLT Sequence (Sheet 5 of 5)
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©L/L) TUS‘LTT-9

2 v 3 v 4 v 5 v 6 v 7 v 8 v
BIT POSITIONS IN MAIN STORAGE
Foe | Lo vfé':o COMMENTS
Loc-
Nor [aton | No. | o | v 2|3 4] s e 78 |9 J o] 2| | 4|5 || 7 w8 |19 | o | a| 2 | w | 2| |2 | 7| ® | »| 0|3
Q REGISTER DAR MASK PARITY FOR
128 REG D REG F, D, Q AND
® | P P P P P P P P P P P P P P P P O
0 0-7 | 815 | 16-23 | 24-31 07 | 8-15 | 16-23 | 24-31 | 3239 | 40-47 | 4855 | 56 | o7 | s-15 | 16-23 | 24-31
SELECT REG ST REGISTER CCR S {:M:(I fz;g:: 5
132 33 P P P P P P 4 P P P P P CeR
o7 | 8015 | 1623 | 24091 07 | 815 | 1623 | 24-31 | 32-39 | 40-47 | 48-55 | se-63 | o7 | 815 | 16-23 | 2431 —
ct e ATR c | Rt | insTR |DisaBLe | sTAT |1EETCH| 1L ,NET),E,T,T mew | abor | mir mark | rec | rec | pabot
I§§> % | oare B p P P P REQ | INSTR | STEP | INTER- | TGR 1 ceawpp| RTP | SEQ | cLock P P P P
1 07 | 32:39 | 07 | 8-15 | 16-23 | 24-31 ADJ | TGR | LEAVE | A | TGR | AVAIL "o 0 0 0 0-7 | 3239 | ea-67 | 6467
! EXTERNAL TRIGGERS AB REGISTER RREG EREG
OCE LOGOUT IOCE p p P P p b p P p p e
R PQERMJI ; I | 2 ] s o7 | 815 | 16-23 | 2431 | 22-39 | 047 | 4855 | s6-63 | 07 | 815 | 07 | 815
ATR-2
» CESEL SATR TIME SELECT IOCE IOCE  INTRPT : E)P(TERNAL RPEG : G REG (WRITE DIRECT) i TR:g
wo) | ok 1 2 3 O I 07 | 815 | 1623 | 2431 | o ! 2 3 4 5 6 | 7 2 | » | 34 |35 | 3 | ¥ | % |
2 | 3 | 4 | |
2 SELECT REGISTER oc et
PAM/RCU SE/DE | CE v l : LEC
" 7 LR ZE R ' 1] 2 | 3 ’ 6 | 7 Vol |y | v | s/ en | 2] s | o4 | 05| 8 | w9 NN 24 | 5 | 2% | 27 | 12 | s
‘ ADDRESS TRANSLATION REGISTER (ATR-1)
152 ATR-1
o | o | v ]z ]| 45| e 7|8 ] |n jiz]we | 4| |6 |7 |8 |w | o | |2 | B |2#]|B ||| s8]|®|0]|n
3 | FETC EXTERNAL INTERRUPT REGISTER PIR TIMING
STAT TRIGGERS BLCI)CK lFEzTCH IFEJCH E;(rfgcl;N 's’%zes IZETGEH B:DIEI:/ leH CEl  CEl  CE2  CE2  rmEr PR SVE[?D iSDES .f;é PR DAR o1
156 39 sl o | e l el o | FETCH | TR | TGR | TGR comp | 7GR | TGR AT%DRR oD | RDD | oD | RDD |26 | o | "% R w0 | NIERE T6R
PROGRAM INTERRUPT
PROGRAM STATUS WORD |c PROGRAM STATUS WORD ook NTERRUP
(‘Aﬁ% © SYSTEM MASK KEY A M w P L'S'\‘;IR COND CODE FrROGRAM h::SK 29 INMTgPT s | 4 | 2 | 1 N Y
) o | v 2 s e | s | s | 7 g | 9 | w | n 2 | 1w | u ] u | % | w7 | | —
- oL DIAG | FuT
D SCAN | SET |INSERT| 3 | PAGE ReT | puLse | Puise | stop | BLock| pass | siock | rorce | sincLe| crEck|cLock| rer FLT $oss igi STYgRC INTER Bl:.;rp ccigsc soros] 288 | | | eur
164 4 REQ | REQ | KEY | KEY c,:rEcQLE L} ] llr:fITTR MA('))BE A:\S'?E TGR | TGR P;Jégs INTRPT APcls)g chfékE SUM | INHIBIT| TEST | TEST TEST e TR Loc
STORAGE CHECK CHECK REGISTER 2 ToCAL o oo oo o o0
168 ADDRESS REGISTER SE STPD SAB . SDBI , SE/DE ,.SE/DE  SE/DE , LOS IOCE . STORE , CCR f;TTs P'S)$¢R PI\SIBOA}R PisSR T A I -
“e) “ o | 1 | 2 | 3 M?g'gE “;gSSE l"';‘lg'gg N N ’Eﬂi" DéJn? E:EEH sg%e g:SK Eﬂi (P::i\l(( cHK | cHK | conF | chHk | out | cHk | cHK | REQ
5 R ROS TEST fr MAINT)
172 o | acme ’;gﬁ RMP Mcwkzi_fnl’ﬂ Loc oT SCAN ADDRESS SEQUENCER SCAN CYCLE COUNTER CLFoLTCK » SEQUENCER Pi\LsTs FFkITL o ASA%%E BUF‘FER
1 2 | 3 | s | s 6 7 20 NN o | 1 | 2 | s 1 o | v | 2 CLOCK
" EXTERNAL REGISTER EXTERNAL
176 ; TER)
44
. e o | v | 2 | s | 4 | s | e ] 7| 8| 9o v | uw | 2| s | | s | e | w|ow | 1w | 2| a| 2] s]u]| 5|26 |z |I ::ERT| 2 | 20 | &
MARKS AB REG ABC PADDL LOCAL STC
X STORE
s ® o | | 2 | 3 | 4 | s | 6| 7 TGR L I I ’ ’ o | v | 2 64 | 65 | 66 | & SIGN o | 1 J 2
184 AB REGISTER AB REG
(©-31)
8 “ o | v 2 s ] 4| s | 6] 7] 8| 9| w0]mn [ 2 ] 13 | s |6 | v | s | w | =» | 2 | 2 | = | 2 | 5 | | 7 | 2 | » | o | 3
’ AB REGISTER AB REG
(32-69)
e v 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | Q | 42 l 43 | 4 | 65| | 47 | | 48 | 49 | 50 | 51 | 52 | 53 l 54 | 55 | 56 | 57 | 58 | 5 | e | 61 | 62 | 63

Diagram 6-117. CE Logword Formats (Sheet 1 of 3)




(OL/L) WAWZA T0-10TL

TUS‘LIT-9

5 v 6 v 7

2 v 3 v 4 v v 8 v 9
LoG | psa
oo | psa | psA BIT POSITIONS IN MAIN STORAGE COMMENTS
NO.JATONI NO. 1 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8|9 o | n |2 | e | s e |7 ] e e | o | o |22 | 23 |24 |25 | 26 | 27 | s | 2 | 30 | @
(]c9§) m PHYSICAL PSBAR PSBAR COUNTER R LOGICAL PSBAR ALT PROGSR\;\S{\I'AEiXﬂ:SSKWORD > silE’D 1 PoA Lozc Kout 3 PSBAR
. s o w2 ez] 9w | n e | 9 o | uo e s | e s e | | e | | AR 6 | w7 e | 2 s | 2% | 2
- CONFIGURATION CONTROL REGISTER (CCR)
196 49 STATE SCON ILOS SE/DE CE 10CE cr
So | S l 1| 2] 3 | o4 l 6 | /| y | & | s/ en | 72 | 88 | o4 | 105 ‘ 8 | 9 1] o2 ] s | o4 24 | 25 | 26 | 27 | 2 1] 2 ] 3
” DIAGNOSE ACCESSIBLE REGISTER MASK
(c8) 50 1ocE I SE/DE I SPARE | SPARE PAM/RCU Teu CEOWN SPARE CE SPARE DAR MASK
1 [ seare | 2 |seare| 3 |sease| v/ | 2/ | 3/ | 4/ | s/ | en | 72| 8 | os | ros | ts | 17 I i |22 |y I 1] 2 | s | orc | oss l 2 I 2 s ] e |
SERIAL ADDER LATCHES (SADDL) INSTRUCTION COUNTER (IC)
04 | 51 . SADDL, 1C
o | 1] 2 | s 4 ] s e | 7 s | 9 o | o2 | s | s e | v e | w ] o | |2 | || s |26 | 7| B | » | 0 | &
R REGISTER :
208 E REGISTER R REG
52 .
0 o) o v | 2| 3] 4 | 5 | e | 7 ] 8 | 9 0 | n 2z | 1| u | o o | v ]2 | 3 | 4| s |6 | 7 | 8] 9 w0 | n ]z | B |4 |7 FREG
F REGISTER (READ DIRECT) D REGISTER -
212 53 !
o | 1 |2 | 3| 4 | 5 | s |7 \ 8 | 9 0 | no 2z s |4 s e | ] s | | o | oo | 2 | 2 | | 25 | 2 | 27 | 8 | » | % | a FRee
216 QREGISTER
54 QREG
" w8 o | 1 |2 | s | 4 | s | s | 7 | 8 | o> o | n 2 ] 3 | s e 7w | v ] o | |22 | s | 24| 5| 26 | 27| |2 |0 |a
Q REGISTER
5 QREG
S ENENEEEEEAERERERE @ | 48 | M | 4 | 4 | 4 | @ | # | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 5 | % | 59 | 60 | 6 | 62 | 6
é%‘; 56 10CE1 10CE2 IOCE3 SE/DE ELC PIAGNOSE ACCE.SS;::\E: EGISS::';E(DAR) PAM/RCU ELC TCU ELC CE OWN SPARE CE ELC sPARE DAR
, A | B | A | B | A I B 1/ | 2/ | 3/ | 4/ 5/ | /1 | 7/2 | 8/3 | 9/4 | w5 | 16 17 11| 22 | 3/ 1 | 2 | 3 orc | oss 2 1 | 2 | 3 | 4 31
! CHECK REGISTER 1 - ADD  SADD
228 57 PARALLEL ADDER FULL SUM-CHECK ' " PARALLEL ADDER HALF-SUM CHECK ROS PARITY CHECK | HALF | FULL CRI
47 | 815 | 16-23 | 24-31 | s2-39 | 40-47 | 48-55 | 56-63 47 | 815 | 1628 | 24-31 | 32-39 | 40-47 | 48-55 | 56-67 242 | 4368 | o999 | S | Sk
CKREG 1 NREG P :
232 LSWR o G RE  bADD SERAIT | OCE R - PSW REG o | sve | pswar | conk v SADDL IC REG
@ | B P P P P EREG AD Dres e DACF | 1OCE [ iNTRPT| P P P | RETRY |iNTRPT| PTY PTY P P P P
3 07 | 815 | 1628 | 2 | {1V P S oMPry Chkbumcnd 1 REQ | 07 | 815 | 07 | 815 912 | 12 | 16-19 07 | 815 | 16-23 | 2-3
LOCAL STORAGE WORKING REGISTER (LSWR)
236 | 59 LSWR
o | v | 2 | s | 4« | s | s ] 7 |8 |o> o | o Jz | | e s e || s | e |20 | oo | 22 | 23 | o2e | s | 26 | 2 | 8 | 2 | 0 | =m
240
(FO) €0
14
N P T B R P R
244 61 - -62 | 31-62 -30 , 7-30 40-63 | FMTO | FMTM | FMTW PAD
s2-60 | come | nr | cour | a2 | PanRt "B | e | i | Gt | 40-63 | com PACRS | PARD® | PA0RE | TAPRP | TAEP | FARDR | FADRE | PAPRE | mes | e | oD | %8P | ACDE | PRop | PADDS | PADDE | ADDE
248
(F8) 62
15
READ ONLY STORAGE DATA REGISTER (ROSDR) RIGHT | ¢ | pave | STEP
252 | 63 p DIGIT ABC ROSDR
o | | 2| | 74 | s | 6 | 77 |75 | s | e | 82 | 83 | 84 |w-s8| 86 | 88 | 8 | s | 69:99 | 92 | 8 | o4 | »5 | 7 | » | » ‘ Ter | TOR | TOR | rer
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©L/L) €US‘LTT-9

2 v 3 v 4 v v 6 v v 8 v 9
LoG | psa | psa BIT POSITIONS IN MAIN STORAGE ,
WORD | LOC- | WORD COMMENTS
NO-JATIONI NO. | o | 1 | 2 | 3 | 4 | 5] 6| 7] 8] o] w|n | B | | s e | v | e | e ] o 21 2 | | 2| 5| 2| 2| 29 | 30 |
256 64 .
(100)
16
READ ONLY STORAGE DATA REGISTER (ROSDR) INHBiT| PROSA
260 65 : I3 A FLT ROSDR
V| % | | 0] 4| 2| 8| 4| % | 7| B | 50 51 | s2 | 53 | 55 | s6 | 57 | s8] s 60 61 | e | 64 | 6 | e | 67 | 68 | writE | LAST | MODE
264 66
(108)
17
READ ONLY STORAGE DATA REGISTER (ROSDR)
268 67 p ROSDR
2 | 3 | 4] s | e 7] 80| |2 ] B | 4 15 ] w6 | 7 | 1w | 2 | 2 | = 24 25 | 26 | 2 | 29 | a0 | a | 3 3| 34| 3
L REG K REG
272 68 P P P P P
(110) 07 | 815 | 16-23 | 24-31 o':7 | 8315 | 16-23 | 24531
18 READ ONLY STORAGE ADDRESS REGISTER (ROSAR) PREVIOUS ROS ADDRESS (A) PREVIOUS ROS ADDRESS (B) ROSAR,
276 69 : PROSA,
V2 s ) a ] s e | 7] 8| w0 | owm o | 1 ] 2 3 | 4 | s | 7] s8] 9 ] w0 | m 0 1] 2 | 4| s ] 6| 7| s 9 | w0 | n PROSB
M REG X REG Y REG N REGISTER
280 70 P P P P P P P P P P P P N REG
QLY 32-39 l 40-47 | 48-55 | 56-63 | 07 | 8-15 | 16-23 | 2431 | 32-39 | d0-47 | 48-55 | s56-63 o | v | 2] 3 | 4 5 6 | 7| 8 | 9 | 0w | n| 1 13| 4 15
19
) ROSAR PROSA READ ONLY STORAGE DATA REGISTER (ROSDR) 0_531 8_'33] oégi' 4f7 LOCAL STORAGE ADDRESS REG . ROSAR,
84 71 TO 7O TO TO LOCAL LSAR
o | o As | B3 o | 9o | w8 ] 2 | 3| 4| 54| & | & 78 | 87 | 9 |TAPDR| EARPA| TADRE | 402 o | v | 2 | 3| 4 |sTone
K REGISTER
288 72 K REG
(120) o | v ]2} 4] s e ] 78| 9o 0] ] e B s e | v | s |19 |2 21 2 | 28 | 24 | 5 | 2 | 7 | 2% | 30 | &
2 MAINTENANCE CONTRO L WORD (MCW) WRAP
292 | 73 DE/SE SELECT DG SELECT CVG SELECT RNOP | FDGR | DSE1 | RerP | RC | pE Mcw
32 | 33 [ 34 | 35 36 | 37 | 38 | 39 40 ‘ 4 | 42 [ 43 | 44 45 46 47 48 49 50 51
‘ LM REGISTER
296 74 : LM REG
. (28) o | v 2| s | 4| s | 6| 7| 8] o]0 ]| n|mn B | 1 s | e | 7 | s | e | o 21 2 | 2 | 24 | 25 | 26 | 7| 2 2% | 30 | 3
LM REGISTER
300 75 ‘ LM REG
32 | 3% | o34 | a5 | 36 | | s | 3% | w0 | 4] 2| 8| 4« s | 4w | v | 8 | s ] 50 | 51| s 53 54 | 55 | s6 | 57| s | 59| e 6 | e | &
, XY REGISTER '
304 76 7 XY REG
" (130) o | v 2] s | 4 s ] 6] 7| 8] 9w | n ] o B3] o4 |15 s | 7 | 1B ] 19 | 21 2 | 23 | 24 | 5 | 2 | 7| 2] 2 | ]|
# XY REGISTER
308 77 XY REG
: 32 | 33 | 34 | 3 | 3 | 3 | 3sm | 3 | 0 | a | 2| 68 | « 45 | 4% | 4| 8| # | 0 | 5| 52 53 s4 | 55 | s | 57 | s | s9 | & 6 | e | &
: ST REGISTER
312 78 , STREG
(138) 0 I V2 s | 4] s e ] 7] 8] 9| 0] n| o2 Bl W s |16 |7 | 18 | 19 | 21 2 | B | 24 | 5 | 2 | 7| 2 | 2 | % 3
2 ST REGISTER
316 79 ST REG
2 | ® | 4 | 3 | s | 7 | m | 39| 0| a| 2| s |« 5 | 4 | a7 | 48 | 49 ] 50 | s | s 53 54 | 55 | s6 | s7 | 8 | 59 | e o1 | e | &
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2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

WORD BIT POSITIONS IN MAIN STORAGE
o.
" 0 | ! I 2 | s |4+ s | e 7 e | 90| n] 2] s | v | s l 6 | 7w | e | 0 | o2 l 2 | s | u | s | % | 7 | l 29 I 3 l 31 COMMENTS
[ SESDR (EVEN) (or IOCE SBO)
0 : [ SESDR
o | v 2] s | 4| s | 6 | 7] e | oo m bz o | ow | s s v | e | e | o | o | 2| 2| a | 2| 2 | 2| | » | x| (EVEN)
r SESDR (EVEN) :
1 : SESOR
2 | ® | M| % || x| 3| | s | 4] 2| 8| u| s | | 4| | s 0] s | 2| s3] ]| s | ] 7| s]| ] 0| | 2] e (EVEND
, MARKS (EVEN) s - IOCE SAB (EVEN) : MARKS
2 ——— TAG (EVEN) ———— HI/LO [ SESAR 1-14 (EVEN) - IOCE SAB ————— SESAR
0-7 | 815 | 16-23 | 24-31 | 32-39 | 40-47 | 48-53 | s54-63 R 7 s | o o ] 2| s ‘ 14 15 6 | 7| s | ow | 2 l 2 | 2 23 (EVEN)
- - CCR(0-7) —_—— ———— —_— :
s | CE - r 1OCE iy CE e (E,VE:\J) 1OCE - r e ot (jv,EN) IOCE ——— — STATE— | e SI?J)ON - 1 ! PRAS
HENENEN | v | 2| s 1 AENERER I 1| 2 s | 4 | v ] o2 3 o | s | o0 | 2 3 e 5 LATCHES (EVEN)
f SE ID ! OPERATION | ——OPERATION (EVEN) T BLK SEL LATCH SCON BACK UP LATCHES MARK | ———ADDR PARITY -——0p
4 ISK SSK | T &S | STORE | FETCH | LOG | EVEN | ODD PARITY | 1-5  6-12 | 13-19 TY:’EEV?:I)OP
= ! | 2 | 3 | 4 | | | CHK | 1 I 2 | 3 I 4 | (eveNy| 0-7 | 8-15 | 16-23
r ~CHECK CONDITION (EVEN) —————— CHECK CONDITIONS (COMMON) CCR PARITY SESDR PARITY (EVEN) CHECKS
5| ok PARITY | PARITY | PARITY | KEY | b COR | PARIY | TAG | SAB | 58O oss | orc F— 580 (0Ct) ——— l COMMON)
onh ‘ cnk | one | ehk CHK | "chx |(|oce) (10CE) THERMAL 0-7 | 815 | 0-7 I 8-15 l 26-23 | 24-31 | 32-39 I 40-47‘ 48-55 ] 56-63 SESDR (EVEN)
r SESDR (ODD) :
6 SESDR
o | v 2 s 4] s ezl sl n el w]uw]s el v ]w]w ]| al 2] s al x| ow| | s x| n]|as (co0)
| SESDR (ODD) :
7 SESDR
2 | @ | s | s | %] v | ® | w | w a | 2| 0 | u | 45 | ] 7| | o | 0| st | 52| s3] sa | 55| ose| 57| s | w o | o | s | e (ooD)
. MARKS (ODD) : — IOCE SAB (ODD) ,
8 ——=TAG (ODD) ~———  HI/LO | SESAR 1-14 (ODD) ‘ prayed
0-7 | 8-15 | ]6-23' 24-31] 32-39J 40-47 | 48-55 |56-63 1 I 2 | 3 | 4 | 5 | 6 7 8 | 9 | 10 I n | 12 | 13 I 14 15 | 16 I 17 | 18 l 19 | | | (ooe)
U R N N A 3 1| 2 s |4 | | o2 3 LATCHES (ODD)
: P » : SPORR | [ OPERATION (00D) —— WARK | ——ADDR PARITY — SPIKR. SPOKR
10 [ ’ ’
Sl LS L T A oo | o | ]z ] T o ooy | w5 | s en) o
1" MARK ADD!S HE%’;«%? ND”;SN epe) NORMALL" SPAR ! [ SESDR PARITY (ODD) ] CHECKS (ODD),
PARITY | PARITY | PARITY | PARITY, KEY | OP SPAR,
CHK | CHK I CHK | cHK CHK P | X | Y l 2 I 3 I 4 I 5 | 6 | 7 | 0-7 | 8-15 | 16-23 I 24-31 | 32-39 |40-47 | 48-55 I 56-63 SESDR (ODD)

811-9 (0L/L) WAW3HA TO-10TL

Diagram 6-118. SE Logword Formats




oL/L) 6119

2 v 3 v 4 v 5 v 6 7 v 8 v 9
BIT POSITIONS IN MAIN STORAGE
";%‘D r . ! COMMENTS
0 I 1 | 2 l 3 | 4 l 5 I 6 ‘ 7 | 8 I 9 I 10 l 1 I 12 | 13 | 14 | 15 l 16 l 17 I 18 | 19 | 20 21 22 | 23 I 24 l 25 I 26 | 27 | 28 l 29 | 30 l 31
[ DESDR (EVEN) 1
0 DESDR
~ (EVEN)
0 l 1 | 2 l 3 l 4 I 5 | 6 ! 7 I 8 I 9 I 10 | n I 12 | 13 | 14 | 15 | n I 7 I 18 | 19 ! 20 2 2 | 3 | 2% l 25 | 2% | 2 | 2 | 2 | 30 J 3
, DESOR (EVEN) ,
. DESDR
, (EVEN)
32 l 33 | 34 l 35 I % | 37 l 38 | ) 20 | 41 i m | 43 | #“ | 45 l m | 47 48 | # l 50 | 51 | 52 53 54 | 55 | 56 I 57 | 58 | 59 | 60 | 61 l 62 I 63
| MARKS (EVEN) .y DESDR PARITY (EVEN) 1" DESAR 1-14 (EVEN) ! MARKS

2 ) . . DESDR, DESAR

0-7 , 8-15 I 1623 | 2431 | 32-39 | 40-47 |48-55l 56-63 | 0-7 I 8-15 | 16-23 | 24-31 | 32-39 l 40-47 I 48-55 I 56-63 | 6-12 | 6 l 7 l 8 l 9 10 n | 12 13-191 13 | " l 15 l n 7 18 | i (EVEN)
| SPIKR i SPOKR OPERATION . CHECKSCONDITION (COMMON) CHECKS (EVEN

3 MARK P P Ky AND COMMON),
MARK : DATA | ADDR | PARITY y CANCEL P P ADDR KEY , MIS- SPIKE, SPOKE
PARITY | T &S |srone ’ FETCH | CHK CHK CHK | LATCH 0-4 | 0 l 1 I 2 I 3 l 4 0-4 I 0 | 1 l 2 | 3 4 ISK | SK CHK I CHK lMATCHI oBs I orc

DESDR (ODD) ]
| DESDR
‘ , (ODD)
0 l 1 I 2 I 3 | 4 I 5 | 6 | 7 l 8 l 9 | 10 l n l 12 { 1 l 4 I 15 I 16 I 7 | 18 | 19 | 20 21 22 l 23 | 2 | 25 l 2% l 27 | 28 | 29 I 30 ! 31
DESDR (ODD) |
s | DESDR
_ A (EVEN)
2 | Y | 3 I 3 I % J 37 | 38 I % 40 I a | e | = | 4 l s I w6 | o | I NEINERERNE: se | s I s | s | s | = | o | & | e | 6
, MARKS (ODD) o DESDR PARITY (ODD) A DESAR 1-14 (ODD) ' MARKS

6 I R DESDR, DESAR
0-7 | 8-15 | 16-23 l 24-31 | 32-39 i 40-47 | 48—55] 56-63 | 0-7 | 8-15 l 16-23 | 24-31 l 32-39 I 40-47 | 48-55 | 56-63 | 6-12 I 6 l 7 I 8 ' 9 10 n | 2 | 13-19 I B l " | 15 I % l 17 | 18 , 19 (opo)

5 MARK CHECKS
MARK DATA  ADDR  PARITY ,CANCEL (ODD)
PARITYl T8S I sroasl FETCHI CHK | CHK l CHK ILATCH
[ : cer 1

8 i ; DG . o S‘l'ATE—|I SCON ) f CE ] ek CCR

0-7 I " I 8 I P I 2 ' 3c I 3D | 4 I A l 8-15 | 5A . l 58 l 8 | 6 7C | 0 l 8D I 8A I 16-23 | So | Sy | 1 | 2 | 3 | 4 l IDES | I 1 2J 3 | 4 llNVALlD
RESPONSE : ADDRESS REG — RESPONSE
; CE r cve ] LATCHES
9 : A B , c D) .
I 1 N 1 DG ADDR
1 | .2 | 3 | 4 I 1 I 2 I 3 | 4 5 l 6 l 7 l 8 l 9 l 10 n 12 13 l % | 15 i " l 7 | 18 I 19 | 20 I 21 | 2 l 23 I 2 A I 8 | c | D REG ID
- DG REGISTER CHECK i CHECK CONDITIONS (COMMON) I DG ADDRESS REGISTER : CHECKS
. AG cCR s REFRESH e ABOR
PARITY PARITY . MULTI | PARITY NORMAL| PARITY p P o
1 | 2 | 3 | 4 I 5 l 6 7 I 8 CHK I a6 | cHk IACCEPT'CHECK‘ Op | cHECk 17 I 1 J 2 l 3 | 4 | 5 I 6 I 7 l 8-14 l 8 I 9 | 10 | n l 12 I 13 | %
, TAG il DE ID ] HALFWORD COUNTER DG DATA REGISTER . G
n : DATA
P p P REG
-5 I 1 I 2 I 3 I 4 | 5 1 I 2 | 3 I 4 8 J 4 I 2 , 1 0-7 I 0 I 1 I 2 | 3 l 4 I 5 | 6 | 7 I 8-15 I 8 l 9 l 0. I n l 12 I 13 l 14 | 15

Diagram 6-119. DE Logword Formats




102-9 (0L/L) WAWdHd T0-10ZL

sjonuop sng deim ga "107-9 Wesdeiq

>

v

2 3 v 4 v 5 6 v 7
DE . .
Wrap Bus MCW bits 40-45 (6 lines)
Start
MCW bit 51 Wrap Waoit Between
Async for Two Sample Words
Sample A Good Address Data 5
L 1Af L
149] B EY
N Addr 0 Address 1
DT001 _LA_ L Address 2
Address Address 3 || DroaT
Decode Address 4 41
Address 5
Start Wrap Address 6
S A 1
" R nc Addr 1 DT041
| 5 L s
A L 42 .
Sync ;L
(Wrap Inhibit Osc)*
A 3
W bi OR] L
Set Sample Counter 43 r_' MCW bit 51
Addr 2 0
A L Parity
A Step Zero Sample Predict { ¢
One Sample T “ Scmple Dly
Sample Counter .1
Counter, Two Sample Addr
rl:l_l RST Three Sample Parity
A L )
L D111 L[] | 45 |
Address A
DT021
Good Parit
A ood Parity
Gate Wrap
A Data {0-15) to K (0-15)
1 Gate Wrap
A Sample Odd 4’:‘ Sample Even A Data (16-31) to K (16-31)
Sample I._l
DE Wrap Bus (Bits 00-15)
Setup Address Data Data Setup
900 ns '
. ] .225 pt—o
Information on DE Wrap Bus (00-15) ™1 Fe— 112.5ns HWO  HW1 HW2 HW3| HWO HW1 HW2  HW3
Address __P _0 —‘ _2 _3 —P N —P —P
Sample - m S o | s s e e | e e
Sync — — — e I
Counter 1 — Cntr 1 Cntr 1 Note:
’ The chart at the left shows the timing for
Sample Hold 1 — — Hold ] o m — — — —— —— transferring one quadword of data to the CE
Cou:fer Chtr 2 via the DE Wrap Bus. The Diagnose instruction
Counter-2 —— Soic2 ais — —— controls the total number transferred by setting
’ in the MCW.
Hold 2 —— Hold 2 Hold2 | L L the quadword count in the MC
Sample Even — — — — — —— — — —
Sumple Odd — — — L — — — ' — — —
rZem Sample - - & —
CE One Sample — e e - -
Sample
Pulses Two Sample — v _2. 2_ —
Three Sample — =R N L —

Wait for Data Latch
Between Words Latch

Data Latch

Wait for Data
———

Between Words

Data
—

* The output of this latch stops the CE
clock to compensate for the difference
in timing between the CE clock and the
sample pulses received from the DE.
One CE clock cycle is 200 ns while one
sample pulse is 225 ns. Note that the
CE clock is not allowed to fun until the
Data Latch turns on.



A-Register (see AB-Register)
AB-Register:
Data Flow 2-1
Usage:
Add, Subtract, and Compare Decimal 5-302 (Sheet 1)
Branching Instructions 3-4
Decimal Instructions 3-3
Divide, Decimal 5-306 (Sheet 1)
Divide, Fixed-Point 5-110 (Sheet 4)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
1/O Instructions 3-6
Logical Instructions 3-3
Multiply, Decimal 5-305 (Sheet 1)
Multiply, Fixed-Point 5-109 (Sheet 3)
Multiply, Floating-Point  5-210
RR I-Fetch, One-Cycle 5-7
RX I-Fetch, One-Cycle 5-7
RX I-Fetch, Two-Cycle Indexed 5-11
Status Switching Instructions 3-5
AB-Register Byte Counter (see ABC)
ABC:
Data Flow 2-1
Incrementer Latches 4-207
Positive Logic Diagram  4-207
Triggers 4-207
Usage:
Decimal Instructions 3-3
Divide, Decimal 5-306 (Sheet 1)
Divide, Floating-Point 5-213
Floating-Point Instructions 3-2
Logical Instructions  3-3
Multiply, Floating-Point 5-210
Status Switching Instructions 3-5
Accept Trigger 4-604 (Sheet 1)
Add, A (5A); Fix Pt,RX 5-108
Add, AP (FA); Dec, SS:
Complement Add Sequence 5-303
GIS 5-301
True Add Sequence 5-302
Add, AR (1A);FixPt, RR 5-108
Add Halfword, AH (4A); Fix Pt,RX 5-108
Add Logical, AL (5E); Fix Pt, RX - 5-108
Add Logical, ALR (1E); Fix Pt, RR  5-108
Add Normalized, AD (6A); FI Pt, RX (Long) 5-207
Add Normalized, ADR (2A); F1 Pt, RR (Long) 5-207
Add Normalized, AE (7A); F1 Pt, RX (Short) 5-206
Add Normalized, AER (3A); F1 Pt, RR (Short) 5-206
Add Unnormalized, AU (7E); F1 Pt, RX (Short) 5-206
Add Unnormalized, AUR (3E); F1 Pt, RR (Short) 5-206
Add Unnormalized, AW (6E); F1 Pt, RX (Long) 5-207
Add Unnormalized, AWR (2E); F1 Pt, RR (Long) 5-207
Address Compare Trigger 6-6
Address Decode Logic, SCI  4-602
Address Gating Logic, SCI  4-602
Address Gating, SCI  4-602
Address Generator, Storage; Scan  6-105
Addressing, ROS  4-105 (Sheet 1)
Adjust Parity Flip-Latch  4-205
And, N (54); Logic, RX 5-404
And, NC (D4); Logic, SS 5-404
And, NI (94); Logic, ST  5-404
And, NR (14); Logic, RR  5-404
AND Function, SAL(0) 4-406
Any Storage Error Trigger 4-606
Array Drivers, ROS 4-106
ATR:
Data Flow 2-1
Usage:
Insert ATR 5-802
Load PSBAR 5-805
Set ATR (In issuing CE) 5-808
Set ATR (In receiving CE) 5-809

B-Field Transfer to LAL 4-301

B-Register (see AB-Register) :

Bit Position Logic, Bit 47; Parallel Adder 4-410

Block I-Fetch Trigger - 5-16

Block Trigger 4-1, 6-12, 6-102

Branch and Link, BAL (45); Br, RX 5-503

Branch and Link, BALR (05); Br, RR 5-502

Branch Invalid Address Trigger 5-29 (Sheet 1)

Branch on Condition, BC (47); Br, RX 5-501

Branch on Condition, BCR (07); Br, RR  5-501

Branch on Count, BCT (46); Br, RX 5-504

Branch on Count, BCTR (06); Br, RR 5-504

Branch on Index High, BXH (86); Br, RS 5-505

Branch on Index Low or Equal, BXLE (87); Br, RS 5-505

Branch Requests 5-4

Branching Instructions:
Branch and Link, BAL (45); RX 5-503
Branch and Link, BALR (05); RR  5-502
Branch on Condition, BC (47); RX 5-501
Branch on Condition, BCR (07); RR  5-501
Branch on Count, BCT (46); RX 5-504
Branch on Count, BCTR (06); RR 5-504
Branch on Index High, BXH (86); RS 5-505

Branch on Index Low or Equal, BXLE (87); RS 5-505
Data Flow 3-4
Execute, EX (44); RX 5-506

Buffer 1 Trigger and Latch 6-105

Carry Lookahead Logic:
Parallel Adder 4-411
SAL(0-3) 4-402
CC Logic, Parallel Adder 4-416
CCR:
Data Flow 2-1
Usage: .
CE Control 4-210
Psuedo-SCON (IPL or PSW Restart) 6-8A
SCON 5-810
CE:
CHECK Switch Logic  6-22
Control Panel 6-1
Data Flow 2-1
Force Address 6-7
IPL 6-8
MACHINE RESET & FORCE ADDRESS  6-7
PSW RESTART 6-8
Request:
Sensing Logic, SCI 4-601
Timing, Typical 4-611
Roller Sw Indicators 6-2
TEST Switch 4-3
Characteristic Data Path:
Floating-Point Divide 5-213
Floating-Point Multiply 5-210
Check Registers:
Inputs 6-22
Roller Display 6-2
Check Reset  6-7
Clock:
Control Logic 4-3
Control Logic Functional Sequence, SCI  4-603
FLT 6-103
Scan 6-102
Signal Generator 4-3
Compare C (59); Fix Pt, RX 5-108
Compare, CD (69); F1 Pt, RX (Long) 5-207
Compare, CDR (29); Fi Pt, RR (Long) 5-207
Compare, CE (79); F1 Pt, RX (Short) 5-206
Compare, CER (39); F1 Pt, RR (Short) 5-206
Compare, CL (55); Logic, RX 5-403

‘Compare, CLC (D5); Logic, SS  5-403

Compare, CLI (95); Logic, SI 5-403
Compare, CLR (15); Logic, RR  5-403
Compare CP (F9); Dec, SS:

Complement Add Sequence 5-303

GIS 5-301 :

True Add Sequence  5-302
Compare, CR (19); Fix Pt, RR . 5-108
Compare, Halfword, CH (49); Fix Pt, RX 5-108
Console Logout Latch  6-25
Console Signal Trigger 5-24
Convert to Binary, CVB (4F); Fix Pt, RX 5-111
Convert to Decimal, CVD (4E); Fix Pt, RX  5-1 12
CPU Clock Go Trigger 6-102, 4-603
CPU 5 Trigger and Latch 4-603
CPU 4 Trigger and Latch  4-603
CPU Request Latch  6-108
CPU Sequencers 4-603
CPU Store in Progress Exceptional Condition 5-18
CPU Store Trigger 5-18 : :
CPU 3 Trigger and Latch 4-603
CPU 2 Trigger and Latch 4-603

D-Register:
Address Gating, BCU 4-602
Data Flow 2-1
Usage:
Add, Subtract, and Compare, Decimal 5-302 (Sheet 1)
B-Field Transfer to LAL 4-201
Branching Instructions 3-4
Decimal Instructions 3-3
Divide, Decimal 5-306 (Sheet 1)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
Instruction Requests During End Op  5-2
I/0O Instructions  3-6
Logical Instructions™ 3-3
Multiply, Decimal 5-305 (Sheet 1)
Multiply, Floating-Point 5-210
Operand Prefetching During End Op  5-1
RR I-Fetch, One-Cycle 5-7
RS I-Fetch, One-Cycle 5-10
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed 5-11
Selection of I-Fetch Sequence 5-5
SI I-Fetch, One-Cycle 5-10
Status Switching Instructions 3-5
D Request Trigger 4-601 )
D Sync Trigger and Latch 4-601
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DAR:
Data Flow 2-1
Usage (Diagnose) 5-609
DAR MASK:
Data Flow 2-1
Usage (Diagnose)  5-609
Data Flow:
Branching Instructions 3-4
CE 2-1
Decimal Instructions 3-3
Direct Control Operation 5-607 (Sheet 2)
Divide, Fixed-Point 5-110 (Sheet 4)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
I/O Instructions 3-6
Logical Instructions 3-3
Multiply, Fixed-Point 5-109 (Sheet 3)
Multiply, Floating-Point 5-210
ROS 4-105 (Sheet 2)
Scan 6-101
Status Switching Instructions 3-5
DE Wrap:
Bus Controls 6-201
Data Flow 2-1
Decimal Add 6 Logic, Serial Adder 4-403
Decimal Correction Logic, SAL(0—-3) 4-404
Decimal Instructions:
Add, AP (FA); SS:
Complement Add Sequence 5-303
GIS 5-301
True Add Sequence 5-302
Compare, CP (F9); SS:
Complement Add Sequence 5-303
GIS 5-301
True Add Sequence 5-302
Data Flow 3-3
Divide, DP (FD); SS 5-306
Move With Offset, MVO (F1); SS:
GIS 5-307
Not Word Overlap Sequence 5-312
Word Overlap Sequence 5-313
Multiply, MP (FC); SS  5-305
Pack, PACK (F2); SS:
GIS 5-307 '
Not Word Overlap Sequence 5-308
Word Overlap Sequence 5-309
Subtract, SP (FB); SS:
Complement Add Sequence 5-303
GIS 5-301
True Add Sequence 5-302
Unpack, UNPK (F3); SS:
GIS 5-307
Not Word Overlap Sequence 5-310
Word Overlap Sequence $5-311
Zero and Add, ZAP (F8);SS 5-304
'DEFEAT INTERLEAVING Switch Gating 6-11
Delayed Block I-Fetch Trigger 5-29 (Sheet 1)
Delayed I-Fetch Protection Gate Trigger 5-29 (Sheet 1)
Delayed I-Fetch Storage Request Trigger 5-29 (Sheet 1)
Diagnose (83); Stat Sw, SI  5-609
Direct Control Operation:
Data Flow 5-607 .
Direct Control Interface 3-5
Read Direct, RDD (85); Stat Sw, SI  5-608
Write Direct, WRD (84); Stat Sw, SI  5-607
Disable Interleaving and Reverse Storage Address Trigger 6-11
Disable Interleaving Trigger 6-11
Disable Interval Timer Logic 6-21
Display Instructions:
Convert and Start Symbols, CSS (02); DSPY, RR  5-903
Convert Weather Lines, CVWL (03); DSPY, RR  5-905
Load Chain, LC (51); DSPY,RX 5-906
Repack Symbols, RPSB (0F); DSPY, RR  5-902
Divide, D (5D); Fix Pt, RX 5-110 (Sheet 2)
Divide, DD (6D); F1 Pt, RX (Long) 5-215
Divide, DDR (2D); F1 Pt, RR (Long) 5-215
Divide, DE (7D); F1 Pt, RR (Long) 5-215
Divide, DER (3D); FI Pt, RR (Short) 5-214
Divide, DP (FD); Dec, SS 5-306
Divide, DR (1D); Fix Pt, RX 5-110 (Sheet 1)
Divide, Fixed-Point: :
Algorithm 5-110 (Sheet 3)
Data Flow §-110 (Sheet 4)
Initialization 5-110 (Sheets 1 and 2)
Termination 5-110 (Sheets 5 and 6)
Divide, Floating-Point; Data Flow 5-213
Dividend Bits, Transfer of Low-Order; Fixed-Point 5-110 (Sheet 4)
Divisor Multiple, Derivation of; Fixed-Point 5-110 (Sheet 4)
Drive Line Decode, ROS 4-105 (Sheet 1)

E-Register:
Data Flow 2-1 .
Incrementer, Bits 14 and 15 4-203
Parity Prediction After Incrementing 4-204
Usage:
Branch Requests 5-4
Branching Instructions 3-4
Decimal Instructions 3-3
Direct Control Operation 5-607
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2

X2 (7170)

1/O Instructions 3-7
Logical Instructions 3-3
Multiply, Floating-Point 5-210
RR I-Fetch, One-Cycle 5-7
RR I-Fetch, Two-Cycle 5-8
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle 5-12
RX I-Fetch, Two-Cycle Indexed 5-11
RX I-Fetch, Two-Cycle Nonindexed 5-12
SI I-Fetch, One-Cycle 5-10
SI I-Fetch, Two-Cycle 5-12
Status Switching Instructions 3-5
E-Register Incrementer:
Bits 14 and 15, Positive Logic Diagram 4-203
Parity Prediction After Incrementing 4-204
Early End Op, Instruction Requests 5-3
Edit, ED (DE); Logic, SS  5-411
Edit and Mark, EDMK (DF); Logic, SS 5-411
EEQP Request Trigger 5-30
E(8-15) Parity Trigger 4-204
End Op:
Instruction Requests 5-2
Operand Prefetching 5-1
Error Controls  6-22
Error Trigger 4-606, 4-413, 4-414, 6-22, 6-108
Exceptional Conditions:
CPU Store In Progress 5-18
Invalid Instruction Address Test 5-29
Manual Control  5-27
Program Store Compare 5-28
Q-Register Refill 5-30
Timer 5-17
Excess-6 Logic, Parallel Adder 4-415
Exclusive-OR Function, SAL(0) 4-406
Exclusive-OR, X (57); Logic, RX 5-406
Exclusive-OR, XC (D7); Logic, S8  5-406
Exclusive-OR, XI (97); Logic, SI  5-406
Exclusive-OR, XR (17); Logic, RR 5-406
Execute, EX(44); Br, RX 5-506
External Interruptionss 5-24
External Register:
Data Flow 2-1
Usage:
SATR 5-808, 809
SCON 5-810
SIOP  5-807
External Signal Flip-Latches 5-607
External Signal Trigger = 5-24

F-Register:
Data Flow 2-1
Usage:
Add, Subtract, and Compare, Decimal 5-302 (Sheet 1)
Direct Control Operation 5-607 (Sheet 2)
Divide, Decimal = 5-306 (Sheet 1)
Divide, Fixed-Point 5-110 (Sheet 4)
Divide, Floating-Point  5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
Multiply, Decimal 5-305 (Sheet 1)
Multiply, Fixed-Point 5-109 (Sheet 3)
Multiply, Floating-Point 5-210
Status Switching Instructions  3-5
Fail Trigger 6-111, 6-112
Fault Locating Test (see FLT)
Final Error Latch 4-413, 4414
Fixed-Point Instructions:
Add, A (5A); RX 5-108
Add, AR (1A); RR  5-108
Add Halfword, AH (4A); RX 5-108
Add Logical, AL (SE); RX 5-108
Add Logical, ALR (1E); RR 5-108
Compare, C (59); RX 5-108
Compare, CR (19); RR  5-108
Compare Halfword, CH (49); RX 5-108
Convert to Binary, CVB (4F); RX  5-111
Convert to Decimal, CVD (4E); RX 5-112
Data Flow 3-1
Divide:
Algorithm 5-110 (Sheet 3)
Data Flow 5-110 (Sheet 4)
Initialization 5-110 (Sheets 1 and 2)
Termination 5-110 (Sheet 2) '
Divide, D (5D); RX 5-110 (Sheet 2)
Divide, DR (1D); RR  5-110 (Sheet 1)
Load, L (58); RX 5-101
Load, LR (18); RR 5-101
Load and Test, LTR (12); RR 5-103
Load Complement, LCR (13); RR 5-104
Load Halfword, LH (48); RX 5-102
Load Multiple, LM (98); RS 5-107
Load Negative, LNR (11); RR  5-106
Load Positive, LPR (10); RR  5-105
Multiply:
Algorithm  5-109 (Sheet 2)
Data Flow 5-109 (Sheet 3)
Initialization 5-109 (Sheet 1)
Multiply, M (5C); RX 5-109
Multiply, MR (1C); RR  5-109
Multiply Halfword, MH (4C); RX 5-109
Shift Left Double, SLDA (8F); RS 5-117
Shift Left Single, SLA (8B); RS 5-116
Shift Right Double, SRDA (8E); RS 5-119



Shift Right Single, SRA (8A); RS 5-118
Store Halfword, STH (40); RX 5-114
Store Multiple, STM (90); RS  5-115
Store, ST (50); RX 5-113

Subtract Halfword, SH (4B); RX 5-108
Subtract Logical, SL (5F); RX 5-108
Subtract Logical, SLR (1F); RR 5-108
Subtract, S (5B); RX 5-108

Subtract, SR (1B); RR  5-108

Floating-Point Instructions:

Add Normalized, AD (6A); RX (Long) 5-207
Add Normalized, ADR (2A); RR (Long) 5-207
Add Normalized, AE (7A); RX (Short) 5-206
Add Normalized, AER (3A); RR (Short) 5-206
Add Unnormalized, AU (7E); RX (Short) 5-206
Add Unnormalized, AUR (3E); RR (Short) 5-206
Add Unnormalized, AW (6E); RX (Long) 5-207
Add Unnormalized, AWR (2E); RR (Long) 5-207
CC Setting 5-201

Compare, CD (69); RX (Long) 5-207

Compare, CDR (29); RR (Long) 5-207

Compare, CE (79); RX (Short) 5-206

Compare, CER (39); RR (Short) 5-206

Data Flow 2-1 )

Divide, Data Flow 5-213

Divide, DD (6D); RX (Long) 5-215

Divide, DDR (2D); RR (Long) 5-215

Divide, DE (7D); RX (Short) 5-214

Divide, DER (3D); RR (Short) 5-214

Halve, HDR (24); RR (Long) 5-209

Halve, HER (34); RR (Short) 5-208

Load and Test, LTDR (22); RR (Long) 5-205
Load and Test, LTER (32); RR (Short) 5-204
Load Complement, LCDR (23); RR (Long) 5-205
Load Complement, LCER (33); RR (Short) 5-204
Load, LD (68); RX (Long) 5-203

Load, LDR (28); RR (Long) 5-202

Load, LE (78); RX (Short) 5-203

Load, LER (38); RR (Short) 5-202

Load Negative, LNDR (21); RR (Long) 5-205
Load Negative, LNER (31); RR (Short) 5-204
Load Positive, LPDR (20); RR (Long) = 5-205
Load Positive, LPER (30); RR (Short) 5-204
Multiply, Data Flow 5-210

Multiply, MD (6C); RX (Long) - 5-212

Multiply, MDR (2C); RR (Long) 5-212

Multiply, ME (7C); RX (Short) 5-211

Multiply, MER (3C); RR (Short) 5-211

Save Signs and Insert Sign Function 5-201

Store, STD (60); RX (Long) 5-216

Store, STE (70); RX (Short) 5-216

Subtract Normalized, SD (6B); RX (Long) 5-207
Subtract Normalized, SE (7B); RX (Short) 5-206
Subtract Normalized, SER (3B); RR (Short) 5-206
Subtract Unnormalized, SU (7F); RX (Short) 5-206

Subtract Unnormalized, SUR (3F); RR (Short) 5-206

Subtract Unnormalized, SW (6F); RX (Long) 5-207

Subtract Unnormalized, SWR (2F); RR (Long) 5-207

FLT:
Backspace Pb  6-27
Clock 6-103
Counter, Decrementing  6-106
Sequence 6-116
FLT Counter = 0 Latch 6-106
FLT Test Trigger 6-26, 6-111
Force Address Latch  4-1, 6-7
Fraction Data Path:
Floating-Point Divide 5-213
Floating-Point Multiply 5-210

FREQUENCY ALTERATION Switch, Clock Signal Generator 4-3

Full-Sum Checking Logic, PA(48-55) 4-514
Full Sum Error (48—55) Trigger 4-514
Functional Units (see Specific Unit)

G-Register:

Data Flow 2-1

Usage:

Direct Control Operation 5-607
Status Switching Instructions 3-5

GAP Latch 6-113
Gate A(8—15) to SBA Trigger 4-401
Gate A(0—7) to SBA Trigger 4-401
Gate B(56—63) to SBA Trigger 4-401 ‘
Gate Control Triggers for ‘B + T” Micro-order 4-409
Gate F to SBA Trigger 4-401
Gate I-Fetch Invalid Address Trigger 5-29 (Sheet 1)
Gate IL Not Available Trigger 5-16
General Initialization Sequence (see GIS)
GIS:

Add, AP (FA); Dec, SS  5-301

Compare, CP (F9); Dec, SS  5-301

Logical Instructions 5-401

Move With Offset, MVO (F1); Dec, SS 5-307

Pack, PACK (F2); Dec, SS 5-307

Subtract, SP (FB); Dec, SS 5-301

Unpack, UNPK (F3); Dec, SS 5-307

Half-Sum Checking Logic, PA(48—55) 4-413
Half-Sum Error Trigger 4-413

Half-Sum Precheck Error (48—55) Trigger 4-413
Halt I/0, HIO (9E); 1/0, SI  5-703

. Halve, HDR (24); F1 Pt, RR (Long) 5-209

Halve, HER (34); F1 Pt, RR (Short) 5-208
Hold In Flip-Latch  5-607 (Sheet 2)
Hold MC IPL Latch 6-9

I-Fetch:
Block I-Fetch Trigger 5-16
Branch Requests 5-4
Common Interruption Routine 5-26

CPU Store in Progress Exceptional Condition 5-18

External Interruptions 5-24
Instruction Requests During Early End Op 5-3
Instruction Requests During End Op”  5-2
Interrupt Code Triggers:

Nonbranch Setting of 5-20

Program Interruption Code 5-22

Spec Y-Branch Setting of 5-21

Invalid Instruction Address Test Exceptional Condition 5-29

I/O Interruption  5-25

Machine Check Interruption 5-19

Manual Control Exceptional Conditions 5-27
Operand Prefetching During End Op  5-1
Program Interruptions 5-22

Program Store Compare Exceptional Condition 5-28

Q-Register Refill Exceptional Condition 5-30

RR, Flowchart 5-6

RR, One-Cycle 5-7

RR, Two-Cycle 5-8

RS, Flowchart 5-13

RS, One-Cycle 5-10

RS, Two-Cycle 5-12

RX, Flowchart 5-9

RX, One-Cycle 5-10

RX, Two-Cycle Indexed 5-11

RX, Two-Cycle Nonindexed 5-12

Sequence, Selection of 5-5

Sequencers  5-15

SI, Flowchart 5-13

SI, One-Cycle 5-10

SI, Two-Cycle 5-12

SS, Flowchart  5-i4

Supervisor Call Interruption 5-23

Timer Exceptional Condition 5-17
I-Fetch Invalid Address Trigger 5-29 (Sheet 1)
I-Fetch Request Trigger 5-29 (Sheet 1)
IC:

Address Gating, BCU 4-602.

Data Flow 2-1

Parity Adjustment 4-205

Usage:

Add, Subtract, and Compare, Decimal 5-302 (Sheet 1)

B-Field Transfer to LAL 4-201
Branching Instructions 3-4
Decimal Instructions 3-3
Divide, Decimal 5-306 (Sheet 1)
Fixed-Point Instructions 3-1
I-Fetch Sequencer Control 5-15

Instruction Requests During Early End Op 5-3

Instruction Requests During End Op  5-2
Logical Instructions  3-3
Multiply, Decimal 5-305 (Sheet 1)
Operand Prefetching During End Op  5-1
RR I-Fetch, One-Cycle 5-7
RS I-Fetch, One-Cycle 5-10
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed 5-11
Selection of I-Fetch Sequence 5-5
SI I-Fetch, One-Cycle 5-10
Status Switching Instructions 3-5
IC P(16—23) Flip-Latch 4-205
IC Request Trigger 4-601
IC Sync Latch  4-601, 5-15 (Sheet 1)
IC Sync Trigger 4-601
Inhibit LS Write Trigger 5-21
Initial Program Load (See IPL)
Input/Output (see I/O)
Insert Character, IC(43); Logic, RX 5-408
Insert Key Trigger 4-601 :
Insert Storage Key, ISK (09); Stat Sw, RR  5-606
Instruction:
Requests:
During Early End Op 5-3
During End Op 5-2
Step Routine 6-13
Instruction Counter (EE 10)
Instruction Fetching (see I-Fetch)
Instruction Length Not Available Trigger 5-20
Instruction Step Latch 6-12
Instructions (see Specific Instruction or Class)
Interrupt Code Triggers 5-20, 5-21, 5-22
Interruptions:
Common Routine 5-26
External 5-24
Gating, Block 6-6
Interrupt Code Triggers 5-20, 5-21, 5-22
I/0  5-25
Machine Check 5-19
Program 5-22
Supervisor Call 5-23
Interrupts Latch 6-6
Invalid Address Logic, SCI 4-604
Invalid Digit Logic, Serial Adder 4-405

Invalid Instruction Address Test Exceptional Condition 5-29

Invalid Instruction Address Trigger 5-29 (Sheet 1)
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1/0:
Instructions:
Data Flow 3-6
Halt 1/0, HIO (9E); SI  5-703
Start I/O, SIO (9C); SI  5-701
Test Channel, TCH (9F); SI  5-704
Test I/O, TIO (9D); SI  5-702
Interruption  5-25
System Data Flow 2-1
IPL:
Gating 6-9
Operation 6-8
IPL Status Latch  6-9

K-Register:

Data Flow 2-1

Usage:
Convert and Sort Symbols 5-903
Convert Weather Lines 5-905
Delay 5-803
DE Wrap 6-201
Mode Word 5-806
Repack Symbols  5-902

Late BCU Cleanup Latch 4-208
LM-Register:
Data Flow 2-1
Usage:
Convert Weather Lines 5-905
LM to XY Formatting 4-211
Repack Symbols 5-902
Load Address, LA (41); Logic, RX 5409
Load and Test, LTDR (22); F1 Pt, RR (Long) 5-205
Load and Test, LTER (32); F1 Pt, RR (Short) 5-204
Load and Test, LTR (12); Fix Pt, RR  5-103
Load Complement, LCDR (23); F1 Pt, RR (Long) 5-205
Load Complement, LCER (33); F1 Pt, RR (Short) 5-204
Load Complement, LCR (13); Fix Pt, RR 5-104
Load Halfword, LH (48); Fix Pt, RX 5-102
Load, L (58); Fix Pt, RX 5-101 .
Load, LD (68); F1 Pt, RX (Long) 5-203
Load, LDR (28); F1 Pt, RR (Long) 5-202
Load, LE (78); F1 Pt, RX (Short) 5-203
Load, LER (38); F1 Pt, RR (Short) 5-202
Load, LR (18); Fix Pt, RR  5-101
Load Multiple, LM (98); Fix Pt, RS 5-107
Load Negative, LNDR (21); F1 Pt, RR (Long) 5-205
Load Negative, LNER (31); Fl Pt, RR (Short) 5-204
Load Negative, LNR (11); Fix Pt, RR 5-106
Load Positive, LPDR (20); F1 Pt, RR (Long) 5-205
Load Positive, LPER (30); F1 Pt, RR (Short) 5-204
Load Positive, LPR (10); Fix Pt, RR  5-105
Load PSW, LPSW (82); Stat Sw, SI  5-601
Local Storage:
Data Flow 2-1
Read/Write Controls 4-301
Usage:
B-Field Transfer to LAL  4-201
Branching Instructions 3-4
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
Operand Prefetching During End.Op 5-1
R(8-11) or R(12—-15) Transfer to LAL 4-202
RR I-Fetch, One-Cycle 5-7 o
RS I-Fetch, One-Cycle 5-10 -
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed  5-11
Scan 6-101
SI I-Fetch, One-Cycle 5-10
Status Switching Instructions 3-5
LOG OUT Pushbutton Logic  6-25
Logical Function, SAL(0) 4-406
Logical Instructions:
AND, N (54); RX 5-404
AND, NC (D4);SS  5-404
AND, NI (94); SI  5-404
AND, NR (14); RR  5-404
Compare, SL (55); RX 5-403
Compare, CLC (D5); SS 5403
Compare, CLI (95); SI  5-403
Compare, CLR (15); RR 5-403
Data Flow 3-3
Edit, ED (DE); SS 5-411
Edit and Mark, EDMK (DF); SS 5-411
Exclusive-OR, X (57); RX 5-406
Exclusive-OR, XC (D7); SS 5-406
_Exclusive-OR, XI (97); SI  5-406
Exclusive-OR, XR (17); RR  5-406
GIS 5-401
Insert Character, IC (43); RX 5-408
Load Address, LA (41); RX 5-409
Move, MVC (D2);SS  5-402
Move, MVI (92); SI  5-402 -
Move Numerics, MVN (D1); SS 5-402
Move Zones, MVZ (D3);SS 5-402
OR, O(56); RX 5-405
.OR, OC(D6); SS 5-405
OR, OI (96); SI  5-405
OR, OR (16); RR 5405
Shift Left Double, SLDL (8D); RS 5-412
Shift Left Single, SLL (89); RS 5412
Shift Right Double, SRDL (8C); RS  5-412
Shift Right Single, SRL (88); RS 5-412
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Store Character, STC (42); RX 5-408
Test Under Mask, TM (91); SI  5-407
Translate and Test, TRT (DD); SS 5410
Translate, TR (DC); SS  5-410

Logout:
Control Logic  6-108
Sequence 6-114

Logout Trigger 6-108

LS (see Local Storage)

Machine Check Interrupt Trigger 5-19
Machine Check Interruption 5-19
Main Storage, Data Flow:

1/O Instructions 3-6

System 2-1
Maintenance Control Word (see MCW)
Maintenance Features:

Diagnose (83); Stat Sw  5-609
MCW 5-609 (Sheet 1)
Maintenance Mode Stop Clock (see MMSC)
Manual Control Exceptional Conditions 5-27
Manual Trigger 6-6
Mark Triggers:
Data Flow 2-1
Positive Logic Diagram 4-209
Usage, Scan  6-101
MCW 5-609 (Sheet 1)
MCW-Register:
Data Flow 2-1
Usage:
Scan 6-101
Status Switching Instructions 3-5
Mixer:
Data Flow 2-1
Usage:
Convert Weather Lines 5-905
LM to XY Reformatting 4-211
Repack Symbols  5-902 .
XY Parity Prediction 4-212
MMSC Logic 6-110
MMSC Trigger 6-108, 6-110
Move, MVC (D2); Logic, SS  5-402
Move, MVI (92); Logic, SI  5-402
Move Numerics, MVN (D1); Logic, SS  5-402
Move With Offset, MVO (F1); Dec, SS:
GIS 5-307
Not Word Overlap Sequence 5-312°
Word Overlap Sequence 5-313
Move Zones, MVZ (D3); Logic,SS 5-402
Multiple Computing Element Instructions:
Delay, DLY(0B); Mple, RR  5-803
Insert ATR, IATR (0E); Mple, RR  5-802
Load ID, LI(0C); Mple, RR  5-801

Load PS Base Address (Preferential Storage), LPSB (A1); Mple, SI  5-805

Move Word, MVW (D8); Mple, SS  5-806

Set Address Translator, SATR (0D); Mple, RR Receiving 5-808

Set Configuration SCON (01); Mple, RR  5-810
Start I/O Processor, SIOP (9A); Mple, SI  5-807

Store PS Base Address (Preferential Storage), SPSB (A0); Mple, SI 5-804

Test & Set, TS (93) Mple, SI  5-811

Multiple, Derivation of; Fixed-Point Multiply 5-109 (Sheet 3)

Multiply, Fixed-Point:

Algorithm  5-109 (Sheet 2)

Data Flow 5-109 (Sheet 3)

Initialization 5-109 (Sheet 1)
Multiply Floating Point, Data Flow 5-210
Multiply Halfword, MH (4C); Fix Pt, RX 5-109
Multiply, M (5C); Fix Pt, RX 5-109
Multiply, MD (6C); F1 Pt, RX (Long) 5-212
Multiply, MDR (2C); F1 Pt, RR (Long) 5-212
Multiply, ME (7C); F1 Pt, RX (Short) 5-211
Multiply, MER (3C); F1 Pt, RR (Short) 5-211
Multiply, MP (FC); Dec, SS  5-305
Multiply, MR (1C); Fix Pt, RR  5-109

N-Register:
Data Flow 2-1
Usage (Repack Symbols) 5-902

Operand Prefetching During End Op  5-1
OR Function, SAL(0) 4-406

OR, O (56); Logic, RX 5-405

OR, OC (D6); Logic, SS  5-405

OR, OI (96); Logic, SI  5-405

OR, OR (16); Logic, RR 5-405

Pack, PACK (F2); Dec, SS:
GIS 5-307
Not Word Overlap Sequence 5-308
Word Overlap Sequence 5-309
PAL(48-55) Parity Latch 4-412
Parallel Adder:
Address Gating, SCI  4-602
Bit-Position Logic, Bit47 4-510
Carry Lookahead Logic™ 4-511
Data Flow 2-1
Excess-6 Logic 4415
Full-Sum Checking Logic, PA(48-55) 4-414
Gate Control Triggers for ‘B + T’ Micro-order 4-409
Half-Sum Checking Logic, PA(48-55) 4-413
Parity Generation, PAL(48-55) 4-412
Set CC Logic 4-416



Usage:
Branching Instructions 3-4 .
Decimal Instructions  3-3
Divide, Decimal 5-306 (Sheet 1)
Divide, Fixed-Point 5-110 (Sheet 4)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
I-Fetch Sequencer Control 5-15
Logical Instructions  3-3
Multiply, Decimal 5-305 (Sheet 1)
Multiply, Fixed-Point 5-109 (Sheet 3)
Multiply, Floating-Point 5-210
RR I-Fetch, One-Cycle 5-7
RS I-Fetch, One-Cycle 5-10
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed 5-11
Scan 6-101
Scan-Out Path  6-107
SI I-Fetch, One-Cycle 5-10
Status Switching Instructions 3-5
Parity:
Generation, PAL(48—-55) 4-412
IC, Adjustment for Stepping 4-205
Predict Logic, Serial Adder 4-407
Prediction, after Incrementing E-Register Incrementer 4-204

Partial Product Bit, Derivation of; Fixed-Point Multiply 5-109 (Sheet 3)
Partial Product Byte, Derivation of; Fixed-Point Multiply 5-109 (Sheet 3)

Pass Pulse Trigger 4-1, 6-12, 6-102
Pass Trigger 6-112, 6-113
PIR:
Data Flow 2-1
Usage (Diagnose) 5-609
Power-on Reset 6-7
Product/Quotient Bit Logic, Serial Adder 4-408
Program Interrupt Flip-Latch 5-22
Program Interruptions 5-22
Program Status Word (see PSW)
Program Store Compare Exceptional Condition 5-28
PROSAR A, Data Flow 4-105 (Sheet 2)
PROSAR B, Data Flow 4-105 (Sheet 2)
Protected Branch Address Trigger 5-29 (Sheet 1)
Protection Check to CPU Latch 5-20
PSA Access Error  4-608
PSBAR (Preferential Storage Base Add Reg):
Counter 4-608
Logical:
Data Flow 2-1
Usage:
Address Decode & Gating Logic 4-602
Load PSBAR 5-805
Store PSBAR  5-804
Physical:
Data Flow 2-1
Usage:
Load PSBAR 5-805
Store PSBAR  5-804
PSW Register:
Data Flow 2-1
Usage:
Branching Instructions 3-4
Status Switching Instructions 3-5
Pulse Mode:
Controls 6-23
Operation  6-24
Pulse Mode Adjust Trigger 6-23
Pulse Mode Initialization Trigger 6-23
Pulse Mode Setup Latch 6-23
Pushbutton:
Gating, Stop Loop 6-5
Signal Generation 6-3

Q-Register:
Data Flow 2-1
Usage:

B-Field Transfer to LAL 4-201

Branching Instructions 3-4

I-Fetch Sequencer Control 5-15

Instruction Requests During Early End Op 5-3

Instruction Requests During End Op  5-2

Operand Prefetching during End Op  5-1

RR I-Fetch, One-Cycle 5-7

RR I-Fetch, Two-Cycle 5-8

RS I-Fetch, One-Cycle 5-10

RS I-Fetch, Two-Cycle 5-12

RX I-Fetch, One-Cycle 5-10

RX I-Fetch, Two-Cycle Indexed 5-11

RX I-Fetch, Two-Cycle Nonindexed 5-12

Selection of I-Fetch Sequence 5-5

SI I-Fetch, One-Cycle 5-10

SI I-Fetch, Two-Cycle 5-12

Status Switching Instructions 3-5
Q-Register Refill Exceptional Condition 5-30
Quotient Bits, Derivation of; Fixed-Point Divide 5-110 (Sheet 4)

R-Register:

Data Flow 2-1

Usage:
B-Field Transfer to LAL 4-201
Branch Requests 5-4
Branching Instructions 3-4
I-Fetch Sequencer Control 5-15
Instruction Requests During Early End Op 5-3

Instruction Requests During End Op  5-2
Operand Prefetching During End Op  5-1
R(8—11) or R(12—-15) Transfer to LAL 4-202
RR I-Fetch, One-Cycle 5-7
RR I-Fetch, Two-Cycle 5-8
RS I-Fetch, One-Cycle 5-10
RS I-Fetch, Two-Cycle 5-12
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed 5-11
RX I-Fetch, Two-Cycle Nonindexed 5-12
Selection of I-Fetch Sequence  5-5
SI I-Fetch, One-Cycle 5-10
SI I-Fetch, Two-Cycle 5-12
Status Switching Instructions  3-7
RATE Switch Logic 6-12

‘Read Direct, RDD (85) 5-607

Read-Only Storage (see ROS)

Read-Only Storage Address Register (see ROSAR)
Read-Only Storage Backup Register (see ROSBR)
Read-Only Storage Data Register (see ROSDR)

Read-Only Storage Previous Address Register A and B (see PROSAR A and

PROSAR B)
Read/Write Controls, Local Storage 4-301
R(8-11) or R(12-15) Transfer to LAL 4-202
REPEAT INSN Switch:
Logic 6-15
Routine 6-16
Repeat Instruction Adjust Trigger 6-15
Repeat Instruction Initialization Latch  6-15
Repeat ROS Address Flip-Latch 4-101
REPEAT ROS ADDRESS Switch Gating 6- 17
Request Sensing Logic  4-601
Reset:
Machine 6-7
RESTART FLT I/O Pushbutton Logic 6-27
Ripple Storage, Loop Routine 6-18
Roller Switches 6-2
ROS:
Addressing:
Drive Line Decode 4-105 (Sheet 1)
Select Line Decode 4-105 (Sheet 1)
Sense Amplifiers 4-105 (Sheet 1)
Sense Latches 4-105 (Sheet 1)
Sense Line and Driver Distribution 4-105 (Sheet 1)
‘Array Drivers 4-106
Data Flow 4-10S (Sheet 2)
ROSAR(0-5) Logic 4-101
ROSAR(6—9) Logic 4-102
ROSAR(10) Logic 4-103
ROSAR(11) Logic 4-104
Timing 4-105 (Sheet 1)
ROS Microbranching, Scan Control 6-112
ROS Test Initiate Trigger 6-26
ROS Test Latch  6-26
ROS Test Sequence 6-15
ROS Test Trigger 6-112
ROS Transfer and Repeat Address Trigger and Latch  6-17
ROS TRANSFER Switch Gating 6-17
ROSAR:
Data Flow 4-105 (Sheet 2)
ROSAR(0-5) Logic 4-101
ROSAR(6-9) Logic 4-102
ROSAR(10) Logic 4-103
ROSAR(11) Logic 4-104
Selection of I-Fetch Sequence 5-5

Usage:
I-Fetch Sequencer Control 5-15
Scan 6-101

ROSAR Latches, Data Flow  4-105 (Sheet 2)
ROSBR, Data Flow 4-105 (Sheet 2)
ROSDR:

Data Flow 4-105 (Sheet 2)

Logic 4-107
ROSDR Latches, Data Flow 4-105 (Sheet 2)
RR I-Fetch:

Flowchart 5-6

One-Cycle 5-7

Two-Cycle 5-8
RS I-Fetch:

Flowchart 5-13

One-Cycle 5-10

Two-Cycle 5-12
RX I-Fetch:

Flowchart 5-9

One-Cycle 5-10

Two-Cycle Indexed 5-11

Two-Cycle Nonindexed 5-12

S-Register (see ST-Register)
SAB Parity Conversion Logic, SCI  6-10
SADDL Parity (0—7) Latch 4-407
Sample Pulse Trigger 5-17
Scan Clock 6-102
Scan Control Triggers 6-111
Scan Counter Control Trigger and Latch 6-106
Scan Counter Latches and Decrementer 6-104
Scan/IOCE Interface 6-113
Scan Logic:
Control Triggers 6-111
Data Flow 6-101
FLT Clock 6-103
FLT Counter, Decrementing -6-106
Logout Control Logic 6-108

7201-02 FEMDM

(7]70) X-5



MMSC Logic 6-110
ROS Microbranching, Control 6-112
Scan Clock 6-102
Scan Counter Latches and Decrementer 6-104
Scan/IOCE Interface 6-113
Scan-Out Bus, Data Flow 6-107
Scan-Out Path  6-109
Scan Storage Address Generator 6-105
Scan MODE ROS/PROC/FLT Switch Logic 6-26
Scan Mode Trigger and Latch  6-108
Scan-Out Bus, Data Flow 6-107
Scan-Out Path  6-109
Scan-Out ROS (see SOROS)
Scan Request Trigger 4-601, 6-105, 6-108
Scan Storage Address Generator  6-105
Scan Sync Trigger and Latch  4-601, 6-105, 6-108
SCI:
Address Decode Logic, Basic System 4-602
Address Gating Logic 4-602
CE Request Timing, Typical 4-601
Clock Control Logic  4-603
CPU Sequencers 4-603
Data Flow 2-1
Invalid Address Logic 4-604
Request Sensing Logic 4-601 )
" --.SAB Parity Conversion Logic . 4-610

" Single-Cycle Mode, Servicing of Requests 4-612

Storage Error Logic 4-606
Segmented Clock Inhibit Latch 4-2
Segmented Clock Storage Selected Latch  4-2
Select Line Decode, ROS ~ 4-105 (Sheet 1)
. ~Select Register: T e
Data Flow 2-1
Usage: ‘
SATR 5-808, 809
SCON 5-810
Sense Amplifier, ROS 4-105 (Sheet 1)
Sense Latches, ROS:
Addressing  4-105 (Sheet 1)
Data Flow 4-105 (Sheet 2)

Sense Line and Driver Distribution, ROS 4-105 (Sheet 1)

Serial Adder:
AND Function, SLA(0) 4-406 .
Carry Lookahead Logic, SAL(0—3) 4-402
Data Flow 2-1
Decimal Add 6 Logic 4-403
Decimal Correction Logic, SAL(0-3) 4-403
Exclusive-OR Function, SAL(0) 4-406
Input Bus Logic 4-401
Invalid Digit Logic  4-405
Logical Function, SAL(0) 4-406
OR Function, SAL(0) 4-406
Parity Predict Logic 4-407
Product/Quotient Bit Logic 4-408
Usage:

Add, Subtract, and Compare, Decimal 5;302 (Sheet 1)

Decimal Instructions 2-1
Direct Control Operation 5-607 (Sheet 2)
Divide, Decimal. 5-306 (Sheet 1)
Divide, Fixed-Point 5-110 (Sheet 4)
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
Logical Instructions  3-3
Multiply, Decimal 5-305 (Sheet 1)
Multiply, Fixed-Point 5-109 (Sheet 3)
Mutltiply, Floating-Point 5-210
Status Switching Instructions 3-5

Set Program Mask, SPM (04); Stat Sw, RR .5-602

Set Storage Key, SSK (08); Stat Sw;RR - “5-605:. .5 =+ 7

Set System Mask, SSM (80); Stat Sw, SI  5-603
Shift Left Double, SLDA (8F); Fix Pt, RS 5-117
Shift Left Double, SLDL (8D); Logic, RS 5412
Shift Left Single, SLA (8B); Fix Pt, RS 5-116
Shift Left Single, SLL(89); Logic, RS 5-412
Shift Right Double, SRDA (8E); Fix Pt, RS 5-119
Shift Right Double, SRDL (8C); Logic, RS 5-412
Shift Right Single, SRA (8A); Fix Pt, RX 5-118
Shift Right Single, SRL (88); Logic, RS 5-412
SI I-Fetch:

Flowchart 5-13

One-Cycle 5-10

Two-Cycle 5-12
Sign Data Path:

Floating-Point Divide 5-213

Floating-Point Multiply 5-210
Single-Cycle Inhibit Routine 6-14
Single Cycle Latch  6-12

Single-Cycle Mode, Servicing of Requests by SCI 4-612

Single-Cycle Routine 6-14
SOROS Trigger 6-25, 6-108
SS I-Fetch, Flowchart 5-14
ST Register:

Bits 15and 16 4-306

Data Flow 2-1

Usage:

Add, Subtract, and Compare, Decimal 5-302 (Sheet 1)

Branching Instructions 3-4

Decimal Instructions  3-3

Direct Control Operation 5-607 (Sheet 2)
Divide, Decimal 5-306 (Sheet 1)

Divide, Fixed-Point 5-110 (Sheet 4)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
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1/O Instructions  3-7
Logical Instructions  3-3
Multiply, Decimal 5-305 (Sheet 1)
" Multiply, Fixed-Point 5-109 (Sheet 3)
Multiply, Floating-Point 5-210
RS I-Fetch, One-Cycle 5-10
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed 5-11
Scan 6-101
SI I-Fetch, One-Cycle 5-10
Status Switching Instructions 3-5
ST-Register Byte Counter (see STC)
Start 1/0, SIO (9C); I/O, SI  5-701
STAT A, Set CC; Parallel Adder 4-416
STAT B, Positive Logic Diagram 4-501 .
STAT C, Save Signs and Insert Sign; Floating-Point 5-201
STAT D, Save Signs and Insert Sign; Floating-Point 5-201
STAT F, Save Signs and Insert Sign; Floating-Point 5-201
Status Switching Instructions:
Data Flow 3-5
Diagnose (83);SI  5-609
Insert Storage Key, ISK (09); RR  5-606
Load PSW, LPSW (82); SI  5-601
Read Direct, RDD (85); SI  5-607
Set Program Mask, SPM (04); RR  5-602
Set Storage Key, SSK (08); RR  5-605
Set System Mask, SSM (80); SI  5-603
Supervisor Call, SVC (0A); RR  5-604
Test and Set, TS (93); SI  5-609
Write Direct, WRD (84); SI  5-607
STC:
Bipolar Latches 4-208
Data Flow 2-1
Incrementer Latches 4-208 -
Positive Logic Diagram 4-208
Triggers 4-208
Usage:
Decimal Instructions 3-3
Direct Control Operation 5-607 (Sheet 2)
Divide, Decimal  5-306 (Sheet 1)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
Logical Instructions 3-3
Multiply, Floating-Point 5-210
Status Switching Instructions 3-5
Stop Clock Trigger 4-1
Stop Loop:
Pushbutton Gating 6-5
Routine 6-4
Stop Trigger 6-6
Storage Error Logic, SCI  4-606
Storage Ripple Loop Routine 6-18
STORAGE SELECT Switch Gating 6-10

“Store Character, STC (42); Logic, RX 5-408

Store Halfword, STH (40); Fix Pt, RX 5-114

Store Latch  4-209

Store Multiple, STM (90); Fix Pt, RS 5-115

Store, ST (50); Fix Pt, RX 5-113

Store, STD (60); F1 Pt, RX (Long) 5-216

Store, STE (70); F1 Pt, RX (Short) 5-216

Store to LCS Flip-Latch  5-18

Store to Main Storage Flip-Latch 5-18

Subtract Halfword, SH (4B); Fix Pt, RX 5-108
Subtrac¢t Logical, SL (5F); Fix Pt, RX 5-108

Subtract Logical, SLR (1F); Fix Pt, RR 5-108
Subtract Normalized, SD (6B); F1 Pt, RX (Long) 5-207
Subtract Normalized, SDR (2B); F1 Pt, RR (Long) 5-207

- Subtract Normalized, SE (7B); F1 Pt, RX (Short) 5-206

Subtract Normalized, SER (3B); F1 Pt, RR (Short) 5-206
Subtract, S (5B); Fix Pt, RX 5-108
Subtract, SP (FB); Dec, SS:
Complement Add Sequence 5-303
GIS 5-301 '
True Add Sequence 5-302
Subtract, SR (1B); Fix Pt, RR 5-108
Subtract Unnormalized, SU (7F); F1 Pt, RX (Short) 5-206

.Subtract Unnormalized, SUR (3F); F1 Pt, RR (Short) 5-206

Subtract Unnormalized, SW (6F); F1 Pt, RX (Long) 5-207
Subtract Unnormalized, SWR (2F); F1 Pt, RR (Long) 5-207
Supervisor Call, SVC (0A); Stat Sw, RR  5-604

Supervisor Call Interruption  5-23

Supervisor Call Trigger 5-23

Sync Latch 6-108, 6-111

Sync Trigger 6-27, 6-108, 6-111

T-Register (see ST-Register)
1052 Adapter (9020E Only):
Block Diagram 6-28
Data Transfer-Read 6-31
Data Transfer-Write  6-30
Ending Sequence 6-32
Initial Selection-Read, Write, Sense  6-29
~ Sense and Status Bytes 6-33
Test and Set, TS (93); Stat Sw, SI  5-811
Test Under Mask, TM (91); Logic, SI 5-407
TIC Latch  6-112, 6-113
Time Clock at Limit Trigger 5-24
Time Clock Step Trigger 5-17
Timer Exceptional Condition 5-17
Timing Gate Trigger 3-6, 5-607 (Sheet 2)
Transfer In Channel (see TIC)
Translate, TR (DC); Logic, SS 5-410



Unpack, UNPK (F3); Dec, SS:
GIS 5-307
Not Word Overlap Sequence 5-310
Word Overlap Sequence 5-311

Wait State Gating and Microprogram 6-20
Wait State Trigger . 6-20
Word Overlap Sequence:
Move With Offset, MVO (F1); Dec, SS 5-313
Pack, PACK (F2); Dec, SS  5-309
Unpack, UNPK (F3); Dec, SS 5-311
Write Direct, WRD (84); Stat Sw, SI  5-607
Write Local Store Trigger 4-301

XY-Register:
Data Flow 2-1
Usage:
Convert Weather Lines 5-905
LM to XY Formatting 4-211
Repack Symbols 5-902
XY Parity Prediction 4-212 .

Zero and Add, ZAP (F8); Dec, SS 5-304
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