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CHANNEL 7 INTERRUPT

AN OVERVIEW

Channel 7

Interrupt

From a Process

That Can Now

Be Interrupted

Housekeep

Clock Tick

{Alarm Clk)

? Yes

Set Process Clk

Flag (SKEDF3)

From Scheduler

(SKEDF1} # 0

Yes

Do Context Switching for

Process Chasen to Run

Ignore

interrupt

{ie In Scheduler

Already)

Dismiss Interrupt

(Start Process)

Dismiss Interrupt ’

OK to

Reschedule

?

Set Trap to Cause

Process to Interrupt

b Here When Can

Reschedule

Context Switch

To Scheduler

Dismiss Interrupt

{Start Scheduler)

P71

Gismiss InterrupD



Fum off Interrupt l

CHANNEL 7 INTERRUPT

Call From

RESKED Check

(RSKCHK) #0

?

| Store its PC in Proper

NOSKED Process Can

Now Be Interrupted.

Place.

(ie tn PISCTR)

No

- |

Forced

Mem Clear

(SKEDFC # 0) increment Process

or Alarm Clk Clk Flag (SKEDF3)

SCKATM) < 0) Yes
?

No

Initiated by

Q
Store PC in PS8

Reset NOSKED Trap

in PSB to a NOOP

increment “‘In Sched"’

Flag (INSKED)

KISSAV

Save Time Sched Ovhd Started

Store Fork’'s Runtime in FKRTT

Save User’s Acs in Blk 1 in

PSB{(UAC area)

Call Scheduler

XJEN @ (0

SCHED

Set Up & Resume Process

SCDR:

The Scheduler

(SKEDFI) #0
?

In Sched Now

{(INSKED >0} or

No Requests For Scheduling

(SKEDF3 <0}

0K to

Reschedule

ignore Interrupt

XJEN @ PISC7R

SCDW:

Set Trap at Adr. RSKED

in PSB to Cause Interrupt

(NOSKED) =0

?

PC Inside What

UTEST JSYS is

Testing/Betw. Yes

SNOOP Brkpts

?

PISC7A:

Set Monitor Context 8

Save AC-Block O In

PAC Area of PSB

PCin

Monitor

Mode ?

On OKSKED (JSR

RSKCHK —~ RSKED)

Resume Process

XJEN @ PISC7R

Clear Sched Local

Flag (SKEDF1)

1
Clear INSKED Flag

(No Longer in Sched.)

!
Reset SSKED Fiag to —~1

(Used to Hold the Current

NOSKED Fork No.)

Remember Scheduling

is Needed So

increment SCHEDF3 &

Set Deferred Sched. Trap

{(JSR RSKCHK — RSKED)

l

!
KISLOD

Restore User AC’s (UAC) to Blk 1

Store Fork’s Starting Time

Charge Sched Overhead

Restore Blk O AC’s from

PAC Areain PSB

Set up User or Monitor

Context Depending on

The Mode

Resuming

a NOSKED

rocess ?

if at Point of Return to

User (At GOUSR + 1),

| Adjust PC to Reexecute

SETUSR When Resumed

]

P172

Run Process

PFL @ PPC



Process Scheduler

(Entry to Scheduler)

Any Priority

Interrupts

in Progress?

Setup Sched’s PDL Ptr

Update TODCLK (UPDTCK)

& Increment Keep-Alive Cnt.

UCLOCK pSCH2

Update Clocks

Vs
1

SCLDAV

Check

Load Avs. (1)

|
SKCLK pSCH2

Update Clks

& Set Alarm

Y
TCLKS pSCH2

Test Clks &

Perform Actions

on Timeout

!
Clear Process

Clk Flag

(SKEDF3)

SWTST

Process

Request (3)

Any Requests
SCDRQ1 pSCH9

in Sched. Q,

(SCORQB)

Process

Requests

i

SETPSK

Continue

(FORKX) = 0?
Set Paging

to Sched

Context

1

i

Power Fail

Detected

Request

From the

Switches

SCH1

SCHPRE:

Flush Cur. Fork

Dump & Disabie Cache

Wait 2 ms for I/O

to Stop Before

Powering Down

Power Down (2)

SKDJOB pSCH3
Cur Fork

to Continue | Schedule

? Next Process

Accumuiate

Sched. Overhead

Time

Null Job

to Run

PS1 Request

Pending?

(FKINT <0)

Run Null Job

SCHEDS:

PS! Now Being

Deferred or

NOSKED Fork

?

SCHEDA4:

UPDTCK

Update

TODCLK

V
SKCLK pSCH2

Set

Alarm

Clock

!
Clear SKEDF3 Flag

& Set Sched’s

Chan-7 Req Flag

(SKEDF1)

Software Interrupt

on Channel 7

Move Old PC to

PIPC in PSB

Xfer Pl Req. info

into pSB

Set PC (PPC) to

PIRQ

|



UCLOCK

Compute Increm.

Run Time & Subt.

from BSONT

!
Update FKTLST if nec.,

Job’s Run Time,

Fork's Run Time, &

Time Since SETRT

Job's

Time Limit

Exceeded

?

No

Set Bit 0 & TLE Bit in

Fork’s PSI Interrupt

Word In FKINT

!
PSIR4

Starts the Fork Up if

On a Wait List

Y

Accumulate

Subsystem Time

Process Accrued

40 MS of Run Time

Since Last Age

Increment

Otherwise, Moves it

to a Higher Run Q.

Increment Age

i Stamp and Load it

Into Pager and

into FKNR

( SKCLKS )

Y

Get Time Interval

Since Last Update

Y

Decrement Interval

From 20 MS and

100 MS Clks

{(TiM1 & TIM2)

SCH2

Due On 20 MS Increment

Clock (TIM1) (SKEDF3)
?

No

Y

Set Alarm to Short Cycle Time

(Move 20 MS Into SCKATM,

Sched'’s Alarm Clock)

Y

( Return )

TCLKS

DISMSJ

Current Fork's Dismiss

Current Job

{Force SKDJOB)

No

SKDLVS

\ Do Integrals for SUMNR
& NRPLQ

Do Dev-Dep. Tasks {i.e. Chk)

20 M$ for DECNET Messages
Clk Expired >0 Chk for Chars in TTY Buffer

! Chk Deleted Pg Queue

Chk Forks Waiting for

No Ctk Wakeup

Dismiss Current Process if

Page 1/0 Satisfied has

Occurred

Reset TIM1 to 20 MS

‘ CLK2
Dismiss Current Process

100 MS Reset TIM2 to 100 MS

Cik Expired Yes Check WTLST
’ Call Device Dep. Routines

No Whose Timers Have Expired

Clear QSKED

Y

Return



Balance Set Scheduler

Called to Select Process to Run

Forcez\
Mem Unload

(SKEDFC) #0

SKDJFC:

Remove All Forks

From the BALSET

& Collect All Pgs

That Are Not Locked

Clear (SKEDFC)

TSTBAL pSCH5

Test & Adjust

Balance Set

if Necessary

GCCOR pSCH7
Free Pgs plus

Writes-In-Progress

Below Sys Min

Global

Garbage

Collection

SKDJ1: No ‘: |
Clear Pg I/O Satisfied

Flag (PSKED)

Y
@ pSCH3a

SCH3



l:

Get List of BALSET

forks from BSPT Queue

No

Compute BALSET index

& Get Fork’s Entry in

BALSET Table

Runnable

This Fork

SKDJ3 pSCH4

Test it

Still

Unrunnable

Get Next Fork on

BALSET Queue,

BSPT

NOSKED

SKDJ2:

SETPPG

Setup Pager :

MMAP Entries for

Cur JSB & PSB

in SPT

Age & Pur Regs

Clear Hdw Tbl

Clear BALSET Flags for Fork

Store Remaining Run Quant.

into RIONT & BS Quant.

into BSONT.

Clear Increm. Time Kept

in FKT1

Put Fork’'s Q Level & Core No.

in SJOBD (Loc 21)

SETOVF: i
Setup Overfiow Trap (Op Code 041)

in UPT if User has Enabled for

Overflow Interrupts

Return

(to Process Controller)

SCH3a

Coxanor3

UPDTCK

Update

TODCLK

BALSET

Empty?

XCLKS

Da Periodic Actions

Call SKCLK pSCH2

Call SKDLVS

Calt CLK2

WTCHK

Chk Non-Special

Waiting Forks

1
AJBALS pSCH5

WTCHK

Chk

Waiting Forks

Non-Special

Adjust Balance Set

)—

BKGND2:

Note, Have No Fork

to Run

(=1 —FX)

__.C Return to

Process Controiler

10



Test Waiting Balset Forks

Set Up Fork’s

Test Data &

Call Test Routine

for Wait Chk

Wait

Satisfied

DISMT3:

Clear Balance

Set Wait Flag &

Decr. NBWT

Y

Compute Time Waited

and Add to Total

Wait in BSWT

Wait For

Swapping

?

Wait For

Dsk Write

Wait For

| Add Wait Time

To DRMWT

DISMT4

Add Wait Time

To DWRWT

Utility Dsk or

Dsk Read

Add Wait Time

to DSKWT

No

\
V
V

DISMTS: Y

Reduce Fork’s BS Hold

Time, BS Quantum

& Run Quantum By

MIN {5 MS, Actual Wait) SCH4

11

=i

Y

Wait Due

to Swapping in of

Overhd Pgs

?

Preloading

Desired

Enough

Core to Preload

?

Free Pages

on the Way Out

(1/0 in Progress)

?

Return Runnable

RETSKP

SKDJS1:

SOSNEB

Remove Preload Size

From Core Reserve

{NRPMIN) &

Decrem. NEBAL

A
PRELD

Preload

Working

Set

A

Put Fork Back Into

BALSET Wait State,

Increment NBWT, &

Reset Time Started

to Wait in NBW Tbi.

Increment Global

Garb. Collection

Flag (CGFLG)

<=3a
RET

Return Unrunnable

Load as Much as

Possible Now



Test if AJBALS

BALSET

Overioaded

(SUMNR) >

{MAXNR)
?

Time For

Periodic Check?

Now > (NXTAJB

Clear AJLODN

Clear Running HQ

and LQ Sums

!
Calculate Partition Values

(Upper Limits that HQ &

LQ Pages Can Reach) {4)

!
Save(BALSHC)in(BSHCI)

Init SUMNR Cnt to

{BALSHC) + BSPAD (5)

is There Yes

a NOSKED Fork

Add lts Res Ws to Accum.

Sum (Init. to (BALSCH) +

SSKED >0 BSPAD)
?

Yes ‘No "
. |

TSTBL1: ‘ Imitiaki AJBUGS
Initialize GOLST Ptr. m

& No of Pgs for EitherCount Forced Calls

HQ or LA Sums{increment NAJBAL)

!
AJBALS

Adjust

BALSET

BALSET

EMPTY

!
Count BALSET Fork

AJBAL2:

Fork in

BALSET

?

NOSKED

Step to Next Fork

AJBAL3

Clear Hoid Flag

Hold

Quantum

Expired

?

AJBAL3

Res WS

Fit in BALSET

Step to Next Fork

AJBSHK

Shrink it

So It Does (6}

i
\

Cnt. BALSET Fork

Add WS to Accum. Sum

Remember Last Fork

in AUBLFK

I
AJBUQS

Uodate Q Sums
Set Holding Flag

SCHb

12

AJBAL3



AJBAL4

Clear “‘Just Passed Fork

Not in BALSET Flag

!
Init GOLST Pointer

AJBAL1

Get Next Entry

on GOLST

AJBLIO

No

Determine Whether Fork

Belongs to HQ or LQ

Fork In

BALSET
AJBALS

p SCH6

No

AJBALS

pSCH6

NOSKED or

Holding

Hoiding Fork

Over BALSET

Limit (> MAXNR

?

AJBSHK

Shrink Fork

So It Fits (6)

SCHSa

AJBALX:

Reduce Accum. Sum

by Pad Offset (BSPADO)

Accum. Sum

> MAXNR

if More Than 1 Fork in the

BALSET, Remove the Last

| One Kept in the BALSET
with Hold Time Left. (7)

]

Chk for Consistency

in BALSET Sum

Calculated & SUMNR

(BUGCHK if not OK)

assaLy: ¥

Set Time for Next

Periodic Call to

AJBALS

Now + 1 Sec. —~ (NXTAJB)

Get Count of Forks

Loaded this Call

13



AJBALS

First

Fork

Yes )

No Sub (Diff + 2)
from Res WS and

AJBCQS from SUMNR

. Chk if Adding Fork

s Would Exceed

Partition Limit

Close to Res WS

Jo ie 2 Pgs away)

Increm GOLST Ptr

!
REMBS

Remove Fork

!
Note Passed Fork

Not in BALSET

Fork Exceed

Max No of Forks in

BALSET (MAXBP)
?

Fork’'s Res Ws —

Pad Offset + Accum Sum

> Max Pgs in BALSET

(MAXNR)

? AJBLI0

AJBALT: |\° pSCHEa

Update Accum Sum

with Fork’s WS Size

!
AJBUQO

Update Q Sums for

either HQ or LQ

{Running Total of Pgs}

{Running = of Forks)

i
Count BALSET Fork

AJBAL1

pSCH5 2

SCH6

14

AJBALS

Room in

Accum Sum

BALSET for Another

Fork {Test MAXBP)
?

Fork's Res WS

+ Pad Offset (=BSPADO} +

> (MAXNR)

AJBCQS

Chk Partition Limit

Yes

e AJBALS:

LOADBS

Load Fork

AJBL1T:

Note Just Passed

Fork Not in

No | BALSET

Yes

increm AJBAL1
AJLODN pSCHS2

!
if a Previous Fork

Not Loaded, Give

No Hold Quantum

!
Update Accum Sum

with Fork’s WS Size

AJBUQO

Q Sums

Update Running

Eoum BALSET Fovfil

AJBAL1

pSCH52



Have Enough

Pgs/File Sys.

Not Init.

Calculate

N = MIN(NRPMIN, NRPLQ)

GCCORX:

Reached

End of Core

?

GCECOR Adjust SUMNR by

o (BSHC1) — (BALSCH)

Reset to Scan Set (BALSCH) to (BSHC1)

After Res. Mon. Clear BSCH1

Forced

Clear of Mem

Desperate for

Pgs. NRPLQ =0

Pg
Assigned/

Rd. Cony No o

&10IP=0
?

Increm = of GCCOR's

(NGCCOR}

GCPC1: Y

For 1st N Pgs on RPLQ,

Undo Their Ptrs, Flush Their

Back Ptrs, & Clear Their

CST2 Entries

GCPC2: *

Compute Needed Pgs

GCMINP = GCMINO + NRPMIN

{8)

|
Setup P1 with NRPLQ + 101P

Clear BSHC1

GCCOR3: 1

Setup in P2 All the Bit

Positions for Forks in

the BALSET

GCCOR2 t

Store P2 Compiement {Forks Not

in BALSET) in PUBCL

|
SWPOMI pPF12

Init Swapout List

!
Setup to Scan CSTO

After Res. Mon./Last

Scanned Pg. (in GCCLPG)

Get Owning Fork

of Page

Pg Assigned

&

Fork Not Deleted

Clear PUR Bits in Page’s

CSTO Entry for Forks

QOutside BALSET

Owner in

BALSET

?

On GOLST &

Other Users in BALSET

Ref This Pg

?

Increm BSHC1

{Charge Pg to Sys)

Tight on

Core

Rds Not Initiated

By a Fork or Fork

Deleted

Continue

Scan

Collect

Pg

Geel Don’t Collect Pq, But

pSCH8 Continue Scan if More
Pgs to Look at

SCH7

15



Collect Page

DASWSP

Design Pg

From Fork

[—Get Backup AdL_l

Continue Scan

Reached

Highest Known

Phys Pg In

Core

?

GCcQl:

Pg increm.

Locked) Yes BSHC1

No

Page ‘
Being GCC1

Written Yes

?

No

Pa -

Modified -
? No

Yes
\

Reassigning SWPOUT pPF14
Swp Storage Do Single Pg

SWRSAF >0 No Swp Out

?

Yes

SWPOML pPF12

Put Pg on List
— \
ol

{ncrem. Pgs

Coltected (P1)

Collected

Enough Pgs

(P1)>GCMINP

?

SCHS8

16

:‘ Yes

Remember Last Page

Done-in GCCLPG

Step to

Next Pg

|
SWPOMG pPF13

Do All Swaps

Queued Above

Clear PUBCL & CGFLG

s2



Scheduler Request

p——————————— Processor

Any Request

More Scheduler Yes From CTY
Requaests 

>

SCDRQO)#(SCDRAQI) )

?

Current

SPT Count Above

Login Limit

(SPTC) > (SPCI)

?

Get Entry From

Reg Thie, SCORQB

(Data, Disp Adr)

\

Dispatch To

Routine {i.e.

JOBSRT)
Enough

Drum Space

DRMFRE >

DRMINO ?

JOBSR2: JOBSR1:|

TTEMESRoom for

New Job & Give User

» New Fork Bad New

- Reset Ptr, SCDRQO, to * Prints “"Fuil”
the Top of the List Clear TTY's

Entry in TTFORK

Assign Job No. From T:b:: "
FREJOB Linked List

ASSFK pSCH10 m
Get a

Fork

!
Store Job No. in

FKJOB Table

|

ASFSB

Assign a SPT Slot &

Adjust Shr Count

| |

Use Index for JSB

Store SPT Index for

JSB in FKJOB Tabie

¥
Stare

NEWJBF Flag,, TTY No.

in the Pseudo-interrupt

Communications

Tabie, FKINT

scHo

17



Assign Fork Slot

ASSFK

|

Get Fork No

From FREFK

Linked List

!
Set Up Wait Test

Routine for Fork

In FKSTAT

(0,, JSKP)

Set Up

FKQTM—Quantum (300ms)

FKTIME — Time Fork Put

on Run Q {TODCLK)

FKQN —~ Run Q Level (O)

|
WTCONC

Put on Wait

Queue (9)

!
Set Flags in LH of FKINT

(400000 + NEWFKF)

Y
Clear Entries for Fork in

Following Fork Tables

FKINTB, FKPGS,

FKCNO, FKJOB,

FKWSP

]
Set Fork’s Age

Stamp to 100 &

Reserve Working

Setto 3

1
Call ASFSB Three Times

to Obtain Three SPT Slots,

Each with Their Share

Count Updated. The Siots

are for the Fork’'s PSB, &

UPTA Tables.

1
( Retb

SCHIO

18



Scheduler Comments

SCHEDO:

(1)

(2)

(3)

Running averages, exponentially weighed over intervals

of 1, 5, and 15 minutesrare maintained for the number

of runnable processes overall, as well as for those in

High Run Queues and those in the Low Run Queues.

Final phase of powerdown seqg. clears the priority

interrupt system and causes the system to loop ia the

ACs until power actually vanishes. If the power fail

interrupt was spurious, the loop will time out after a

few seconds and the system will be continued at

address SYSRST. )

A very limited set of central functions for debugging

purposes has been built into the Scheduler. To invoke

a function, the appropriate bit or bits are set into loc 20

(SCTLW) wvia MDDT. The word is scanned from left to

right (JFFO); the first bit found set on the scan

selects the function.

Bit O Causes the scheduler to dismiss the

current process and to stop timesharing.

Useful to effect a clean manual transfer

to Exec-mode DDT. System may be resumed

at SCHEDO if no IOB reset is done.

Bit 1 Causes job specified by (20)gy to be run

exclusively.

Bit 2 Forces running of Job 0 back-up function

before halting the system.

If loc 30 (SHLTW) is set not equal to 4, the system

will crash. (Same as setting bit 2 of SCTLW word.)

19



AJBALS

(4) Upper Limit for LQ=MAXNR-MIN [Max HQ Reserve, HQ Load Avg.* (16)]

Upper Limit for HQ=MAXNR-MIN [Max LQ Reserve, No. of LQ forks * (32)]

(5) SUMNR reflects the number of timesharing pages in use. 1Its value

after AJBALS equals the number of pages reserved for balance set

members plus BALSHC (the number of pages shared, but not owned, by
balance set members plus the number of locked pages).

BSPAD reflects the number of pages set aside for balance set members

as their working set reserves grow. The real value of BSPAD is
offset by a factor of BSPADO. When forks are trying to stay in

balance set, the adjustment algorithm allows the pad offset to b

subtracted from the accumulated sum before it checks if the fork

can fit.,.

i.e., n

(BSPAD + = Res. WS ) - BSPADO + Res. WS >MAXNR

i=1 i n+l

The adjustment algorithm does the opposite (i.e., adds the BSPADO

factor) for forks trying to get into the balance set. The overa

affect of this is to ensure (as much as possible) a certain numb
of pages be available for balance set forks.

(6) The shrink algorithm shrinks the fork's reserve working set by:

MIN [Reserve WS - Current WS, Accum. Sum + Fork's Res WS-MAXNR]

Notice that the fork's reserve working set will not be reduced

below its current working set.

(7) This is the rare case of forks, with hold-time left, expanding.
The lowest priority one is removed. If there is only one fork in

the balance set, it is not removed. (Note: it is possible for one

fork to be greater than MAXNR due to the BALSHC count changing).

GCCOR

(8) If it is a forced clear, then GCMINO is made very large so all of
core will be collected. However, its usual value is much lower.
(Currently 64 decimal).

20



ASSFK

(9) The fork is actually placed on the GOLST at this time. WTCONC,

after putting a fork on WTLST, checks if the wait condition is

satisfied. The test routine, JSKP, gives a skip return indi-

cating that the wait is satisfied. This causes UNBLK1l to be

called which in turn calls SCHEDJ to unblock the fork and to

requeue it from the WTLST to the GOLST.

21





PGRTRP -

PAGE FAULT HANDLING FLOWCHARTS

Performs the Principal Accounting, Analysis,

and Resolution of Page Faults

PGTACC - Accounts for Page Traps

XGC - Local Garbage Collection

SWPOUT - Swapping Out a Page

NICCKS - Check In-Core Size Limits

GETTPD - Determine Cause of Trap

NIC - Not in Core Trap

SWPINW - Swap In and Wait

SWPIN - Swap In a Page

WCPY - Write Copy Trap

ILRD - Illegal Read Trap

ILWR - Illegal Write Trap

TRPO - Age <100 Trap

23

PF1l

PF2

PF4

PF14

PF3

PF5

PF6

PF10

PF1l1

PF38

PF7

PF7

PF9





Enter Here on Pg Fault

PGRTRP

Set Mon. AC Bik

& NOINT

Extended

Addressing

]

Save Trap Get Flags, PC from
Reason & TRAPFL, TRAPPC &
Flags Store an Stack

]

BUGHLT User Store PC
Mode? " ves in (UPDL)

No

Get Trap Status (Fail)

Recursive

Save ACP

Setup Trap Stk Ptr

(TRAPSP) — P

Increm Trap Cntr.

+1 - UTRPCT

|

Word, (TRAPSW) in PSB]
Dispatch to Err. Handler

PGRTH: Pg Th Parity/Refill Error

{LRD: Proprietary

ADRCMP: Address Compare

ILSCN: iiegal Section

ILIND: lilegal Indirect

PGMPEQ

User

Mode ? No

Yes

BUGHLT if Ref.

Invalid Section

Handle in APRSRV

Save AC's 1-4,7.CX 1
| and (TRAPSW) on If Not Recoverable.

Stk Adr +(BHC +1) Handie as llleg. Ref.

Otherwise, Retry

Retry

if Recoverable

i
PGUNTP

i ]

NOSKED for PGTACC pPF2

Duration of Trap Account f
or

' one Pg Trap

if Pg Trap Time Flag @

{(IPTIM) is Set, Do Not |

Charge P.F. Handling

to Fork’'s Run Time GETTPD pPFS
Determine

t cause of Trap

Init Time Interval of

Trap Code unless

Already Initialized

{ie, Nested Trap)

Dispatch

to one of

The foltowing

Addresses

PF1

25

pPF1la

; Pg or Pg Thi Not in Core

(pPF6)

,Pg or Pg Tbl Age -

(pPF9)

-Nuil Ptr (pPF8)

100

:Write Copy (pPF8)

;{ltegal Write (pPF7)
’

:Hlleqg. Ref. Due to Dismounted OFN

(pPF7)



Page OK to Ref.

PGUNTP

If 1st Trap & Including

Pg Trap Time, Read Current

Time to Complete Timing

of Trap Code & Update

PTTIM, HSPTTM, SPTTIM

Restore Flags, PC to

TRAPFL, TRAPPC & ACs

14,7, CX & TRAPSW

from Stack

Restore P if Outer Trap

!

OKSKED

OKINT

Return

XJRST @ TRAPFL

PFla

Flags,PC — FFL, FPC

—1— TRAPC

OKSKED

—1 - INTDF

GOUSR: |

Setup User AC BIK

as current Btk

Y

Return

XJRST @ FFL
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e

e
A

e
e

Account for one Pg Trap

PGTACC

Update Interfault Av

Av = (C x Av + Time)/C + 1

!
Get Sybsystem Index

{if any for job) and

account for Pg faulit

!
Get Difference between

Age at last XGC and

Current Age (Adjust for

wrap around if nec.)

No

XGC pPF4

Local Garbage Collect

Is Current In Core WS

Near Rerserve WS Amount

Res WS-Cur WS < 4

?

Reduce Reserve WS

and SUMNR by X

X=Res WS-(Cur WS + 4}

Yes

Time for Another

XGC (1)

Calculate Ratio of Actuai

Interfault Avg to Desired

{Desired = 2 x Avg Swp Lat)

Ratio too low

<.h?

Ratio too High

tncrease Window Size (CAPT)

(CAPT) + (CAPT) — (CAPT)

16

No

=2 1.5?

Reduce Window Size (CAPT)

(CAPT) — (CAPT) — (CAPT)
16

Ve

See if CAPT within Limits

1 > CAPTMX, Set CAPT to CAPTMX

if < CAPTMN, Set CAPT to CAPTMN

|
Set CAPT to Fixed

Window Size (3 Sec)

PF2

27

S il

NICMGI: \

NICCKS pPF3

Check for

Altowable Size

|
Set Bit for Faulted

Pg in the Fork's WS

Bit Table in the PSB



Check Overall Size for

Physical Core Limit

NICCKS

Is Fork's

Reserve + (GNPBAS) (1a)

> MAXNR

?

Is Reserve WS

+ (GNPBAS) = FNPMAX

Res WS

+ (GNPBAS)

> Cur. WS

Init Temp Window Size to
Reduce Temp

Window by CAPT

7(CAPT) for Possible XGC

8 
2

[

NIC3:

Cur WS +1 _ XGC pPF4

+ (GNPBAS) Doing Outer Window
Level Fault Do Local Size=0

= MAXNR/FNPMAX

Cur WS +1

+ (GNPBAS)

Yes Garb. Coll.

System

— Lightly Loaded

> Smaller Max

(SNPMAX]) ?

[Et Cur WS 41‘

Yes, Let Fork

be Larger

Load Av <2

?

CNIC3E s No

Set Res WS = Cur WS +1

Update SUMNR (BALSET TOTAL)

BALSET Now

Too Full

(SUMNR) > (MAXNR)

Set up Sched Test

for BALSET Size

NICTST — ACI

RDISMS 
|

28

PF3



Local Garbage Coltection

XGC

Y

Setup to Scan

CSTO Beyond Res Mon

Compute Max No. of Pgs For

To Coilect (All of Pgs For

Process in Core)

Calculate Cutoff Age

XGC2: |
Get Age Field of Entry

in CSTO

Pg in Use

and

Assigned to

Process

If Pg Ref. by Other Fork

Age Invalid, so

Set to Cur Age

Pg Locked

or

Being Written

DASWSP

Deassign Pg From Process

Decr. WSP

Release Core No. if

WSP =0

Mark Pg Unassigned

in CSTOFK

SWPOUT pPF14

Swap it Out

Reached

Max No.of Pgs

To Collect

?

Increment Pg No.

For CSTO SCAN

Reached

Highest Known

Pg in Core
pF4

PGRCLD

Clear Hdw. Pg Tbl.

!
Setup to do

Housekeeping for

the Fork’s Working Set

XGCs: *
For Each Pg in the Fork’s WS .

Clear its bit in the WS Bit Tbi (in PSB)

if the Pg is:

Deleted, Not in Core, or Unassigned

in CSTO (Uniess Rd. Compi.)

if the Pg is Rd. Complete, Call AGESN

to Assign the Pg & Set the Age

|

Return



Determine Cause of Trap

Get Pg Fail Word

From TRAPSW

FPTA

Get ldent

of 1st Ptr Get Ident of Pg

- GETTP1: [ From SPT

[ Get PT Ident —I

CHKDMO

CHK for
CHKDMOQ Dismounted OFN

' Y

nted

No
etrrve———

Chk for Dismounted
OFN

—

GETTIF: Y

Store Err, PMAPX7

| in LSTERR

Get Disp Adr

Get Adrof PT ILRD

Dismounted

OFN

GETT1A: fIn

Core ? Get Disp Adr o _

Bits < 12-17 > NiC _— Pg Assigned
=0 Age Field> 10?

GETT1B

]
Pg Tbi 

)

Assigned Get Disp Adr bCRJetUm Get Disp Adr
Age Field> 10 TRPO PGUNTP

2) 2 A

GETTIC:

Get Disp Adr

NPG

GETT1D:

; Ptr Word
Pg Fail Word . .

i ; Indicate Copy Get Disp Adr
Indicate This A on Write cpY

Write Ref

? ?

Construct GETTIE: \
Identity Ptr Type ‘ Get Disp Adr Ret

of Pg Indirect ILWR gturn
Pointed to

30



Accessed

Chked

Already

| Yes

NIC2;

GETTPOD pPF5

Update

Trap Info

Set up Sched TestOFN

Not in

Core Trap

Pg Ident

Is Original
Request a

Write

2

Already

locked

?

Bk until Unlocked

ACI/OFNLKT

MDISMS

Handle

Other Cases

CHKRPQ pPF9a

Make Sure

| There is Enough Pgs

on the RPLQ

When

Resched

No,PT

SWPINW pPF10

Swp (n

Pg

Must See if

Write is Possible

Rechk Access & If

Can’t, then go to ILRD

(3)

NiC62:|

| Get PTN l

Have

One?

Get Core Adr &

Lock itin CST1

in Case Resked

Below

(4}

When Resched

Set OFN Lock & OFN NIC

Modified in SPTH

!
FNDLDA

Find Last Disk Address

Assigned in this XB

|
Get OFN & Pass

Str No. to DSKASN

|
DSKASN

Assign Dsk

Adr for File

Pg

!
Get OFN & Subtr.

1 from Quota Thbi.

Store New Addr in

Index Blk

!
Unlock index

Blk in Core

1

Store New Addr

in SPT

—

Nice3: |

| Unlock OFN J

|
il

QCHK

Disk Space for

Pg Creation

Chk for Enough

No Room
No, Error

PF6
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illegal Reference Traps

Set Error Code

1 LLXO1 — LSTERR

CitrRe ———
Store Trap Status Word

in UTRSW in PSB

{in Case User Wants it)

lllegal Write

User/

Extended

ILWRI!:

Set Error Code

Adr. Ref

To Resident

or Write-Prot.

Monitor?
Yes

ILRFU:

Save Int Code (.ICIRD)
User Mode

? Yes

No

[—Get instr After TrapJ

on Stack

!
ITRSIM

Check for ERJMP

or ERCAL

ILLX02 - LISTERR

Alter Ret Adr

Yes 
With Adr Gotten
from ITRSIM PGUNTP
Routine and pPF1a

Prune PDL Ptr

(Subt. BHC + 1)

it RFX:

No, Post Interrupt
PSIRQO

Request

Interrupt

Simulate PUSHJ by for This Fork

Updating PDL Ptr *

(BHC +1) + (TRAPAP) —~ {TRAPAP)

and Saving Instr Trap Adr + 2 Get it Seen

(Ret Adr) on The Updated Stk. (5) by Executing

CHKINT Macro

ILRFI: :'% {ie AOS SKEDF3

Get Adr to Transfer to ISB SCDCHN)
from Word Foilowing the

Instr Causing the Trap

|
Alter Return Adr Stored on

Stack Pointed to by ACP

by Storing Adr to Transf to

( PGUNTP pPF1a )

PC in User Mode or

Process interruptable

{INTDF < O)
?

incre, Ret Adr

Stored on Stack

(Skp over Instr

Causing Trap)

"Yes
|

( PGUNTP pPFla )

PF7
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Copy On Write Trap

Clear Write Ref Bit

in Pg Failure Word

(TRAPSW)

!
GETTPD pPF5

See if Pg Readable

Page Ready

for Copying

Disp Adr = PGUNTP

Get Adr of Source Pg

& Lock itin CST 1

Pg ldentity

PT?

SETSPG

Map The PT in

The Monitor Map

!
Get Ptr & Modify Ptr

Type to immed. With

Select Access Bits &

‘Copy’ Adr and Store

in Pg Tbl

!
Put Original Ptr in

CPYPG in PSB

!
RELSPG

Release Monitor Map Slot

'
Reference Source Pg,

CPYPGA, to Ensure Access

!
SWPINP

NOSKED

CALL SWPINW pPF10

OKSKED

Will Copy from CPYPG

to New Page

l

Case

Handle Other

33

LUnlock Source Pgin CST 1 J

MRPT

Get {dent of

Shared Pg Being Released

'
RELMPG

Release Orig Pg

from CPYPG

!
RELCPT

Clear Map

Entry

Ident

Indirect to

Fork Ptr

?

JFENDCR

Decrem. Map

Count for JFN

I
|

NIC

pPF6

PF8



Pg Not in Existance Trap

BUGHLT if Pg Not

in Legal Range if

Monitor Trapped

or lllegal Section

Drum

Space Above

Min

?

Process

NOINT

Setup an Immed

Ptr With O for Storage

Adr & UAAB (bit 17) Set

in Pg Tble

Non-Exist. Pg

PS! Chan On No

Set err Code &

Reg Int..ICNXP

1
PSIREQ

PSI Ref.

!
Get Int Seen

With CHKINT Macro

3

PF 8a
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On RPLQ

or Write in Progress

Pg On

Replacement

Pg or Pg Tbie

Age < 100 Trap

Age

Field Within

Range

?

TRPRST

pPF1

Start Trap Over

Pg Probably Has

Completed Writing

Dispatch to One of

The Following Based

On Age Field

Rd Complete

Queue

CHKRPQ pPFQa

Make Sure Enough

Pages on RPLQ

TRPRST

pPF1

Rd in Progress

Pg Still

Available

{On RPLQ)

?

Set Up Sched Test

AC1/Age Field,, SWPRT

RDISMS

Wait for Pg

!
[47 NOSKEDAGESN J

Assign Age

TZF';?T Recheck Trap

PpG;él;l:‘P Untrap & Continue

TRPSPM: \
SKPNWR pPF9a < Wi

. o Writes

WriteIn "\ Y€ ["sip If No WritesIn In Progress
Progress Progress On Core Pg. SKP Ret

? Otherwise Reschedule

Until Write Complete

No

— Yes

. TRPSPI:

RPCST

Remove Pg

From CST

ONSPMQ

Place On

sPMQ

PGUNTP
pPF1a

Untrap &

Try Again

PF9
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Write

In Progress

CST3 Entry <O

?

Yes

increment DWRCFL Flag

Set Up Sched Test {Says Fork Waiting for

AC1/(NRPMX),, TRPOCT Write Completion)

RDISMS

} Set up Schedule Test
NOSKED AC1/Core Pg No.,, DWRTST

RDISMS

Y

( Return ) j
NOSKED

V
{ Return )

NRPLQ Above

Stated Min (NRPMX)

& Normal Min (NRPMIN)

Successful
Yes

Increment Global Garbage

Collection Flag (CGFLG)

unsuccessful

PF9a
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REQUESTING DRUM OR DISK READ

(PAGEM LEVEL)

Swap In & Wait

for Completion

C SWPINW )

1(6)

Count Swaps

Increm USWPCT

PT

SWPIN pPF11

Swap in & Wait

for Completion

SWPIW4:

Get Original

: IOFN,, PN

No ?

SWPIw2:

In Core

? No

Yes

AGESN

Fix Age on Pg

Y

Lock Pgin

csT

SWPIW3:

NOSKED

!
SWPIN pPF11

Swap in PT

Y
OKSKED

Lock Pgin CST1

Wait to Finish

With PDISMS

!
AGESN

SWPIN pPF11

Swap the

Orig Pg

Y
Unlock PT Pg

in CST1

SWPiw1: =
PGIWT

Chks If Pg State Code

Says Read In Progress

and RDISMS if so

PF10
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Assign Pg

an Age



REQUESTING DRUM OR DISK READ (Continued)

(PAGEM LEVEL)

Swap in Page When Reached

SWPQT: 1
Any

Replaceable Pgs Set up Sched Test

(NRPLQ # O) I SWPWTT — AC1

? No PDISMS

SWPIL1: Yes

Decrement NRPLQ &

Remove Pg From

Replacement Q (Linked

List in CST3) (6)

|
Clear CSTO & CST3

Entries for the Pg

DEPG

Reset Previous

Ownership

BUGHLT
Fauited Pg —3{ If Adr From
From PT No, SPT SPT In Core

Get Owning

PT OFN \

v Store New Core

SETSPG Adr (Pg FromRepl. Q) in

Map PT Through SPT Slot
Monitor Map

Lock PT in Core

(BUGHLT if Pgin Pg

Tb Already in Core)

Store New Core

Adr for Pgin PT

RELSPG
SWPI4

Release Slot in pPF11a
Monitor Map

PF11
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Store Old Adr in CST1

{Backup Adr)}

Store Loc of Owning

PTin CST2

Backup

Adr. Assigned On

DSK or Drum

Copy Old Pg (Adr

Saved in PSB's

CPYPG) into New Pg

Clear All Words in

New Pg from RPLQ

-
A

Set Age Field To Read

Complete, Set Modify

Bit, & Store Owning

Fork index

'

Return with Approp.

Sched Test,

Pg No.,, SWPRT

o( swepix ) S

( Return )

SWPZPG

Zero Pgin

Core

Yes

Y

Set Pg State Code

to Read Complete

Backup

Adr Disk

?

Newly Assigned

Adr on Disk

DSKIO pPHY1

Initiate Disk

Read

!
Increm DSKRD

PF1la

-
_ 1

DRMIO pPHY1

Initiate Read

!
Increm DRMRD

|
Return with Approp.

Sched Test,

{Pg No.,, SWPRT)

Return Approp. Sched

Test, (Pg. No.,, DSKRT!

39
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MULTIPLE PAGE SWAP OUT ROUTINE

SWPOMI - Init List

SWPOML - Called to Add Page to Swap Out List if Possibie

SWPOMG - To Begin I/O for All Pages on Swap Out List

SWPOUT - Initiate Swap Out of Single Page

Add Pg to Swap Out List if Possible init Swap Out List

. Clear
Ptr Backup No, Exception Case (SWPRCO)

in CST2 Exist

for Page *
? init End Ptr

SWPLST — (SWPLSI)

!
No, XB or PT Pg Live init List Ptr

we XB 0 — (SWPLST)
?

No

Is SPT the

Home Map

?

rGet SPT lndex]

!
GETSHR

Get Share

Count

SWOM2:

Get Pg Backup

Adr from CST1 SWPOM1
Pg Can’t be Written on Drum

Y or has no Drum Address

No, Exception Case |SWPOUT pPF14
Isita Drum

Adr - Use Single
Pg Swpout

Ret t
GDSTX DASDRM

Get DST Deassign
Index for Drum Addr

Drum Addr '

' Put Pg Want
On Drum & if on End of

Modified bitis Swap Out List

Set, Set Modified 
'

Bit in CSTO Entry
Increment Count

* of Pgs on List

Clear DST Entry & (SWPRCO)
Put its Former Contents

LEASIR ((_Ret)
PFi12
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Assign New Drum Storage &

Initiate 1/0 for All Pages on

SWPOUT List

Get List of Pgs To Do

Get Count of Pgs Left

on List

DRMAM

Try to Get

Specified No.

of Sequential

Pages

!
Remember First

Adr of Group

!
Remember Count

of Pgs in Gp

!
Remember No. of

Pgs Left Out of Gp

SWPOGH1

At End

Clear Modified Bit (If Set)

of Page in CSTO Entry

!
Store Write-in-Progress Code
in Age Field in CSTO

!
Increment Writes in Progress (101P)

and Drum Writers (DRMWR)

!
DRMIAD

Bump Drum Adr to

Next Page

More Pages

in This Gp

?

of Swapout

List? Yes

Get Drum Adr

in Seq.

!
DRMASA

Assign

Adr on Drum

!
Store Drum Adr

in CST1 Entry

for Page & Former

Contents of CST1

(Disk Adr) into DST

Entry for the Drum

Address, Marking the

Modified Bit {(BWRBIT)

if Pg to be Swapped Was

Modified in Core.

PF13

41

=3"No, End ofswpog3: [ o -ndofGe

Get Ptr to Next Gp., Tie Off

Current List & Set Up Next

List

Get Current List

& Set Write Fiag

!

Do Muitipage Write

(Calls DRMIO pPHY1

for Each Pg.)

DRMIOM

Done?

(No Pgs Left

to Swap)

Do Another gp



r Clear SWPKPF Bit J implies Top
of RPLQ

Backup Ptr

Here to Assign

Drum Adr

Dsk Rd Err Backup Adr in

in CST2 No 7* Yes in CST3 CST1 on DSK

? H

OFRQ

Put Pg on

Get Home Map Top of RPLQ
Enough Room

on Swap. Dev?

Room on Drum

DRUMP> o
Loc in CST2 for

Pg to be Swapped

p—ae SWOFN:

DRMASN

y Assign Drum Adr

!
Set Drum Adr as

Have a

8kup Dsk Adr

?
No

L

New Adr in CST1 &

GETSHR Put Former Adr. in

Get Shr Cnt osT
Pg’s Home Map

Loc a Fork Pg Tb

?

Pg to be

Swapped Been

Modified?

SPT Index

in OFN

Area?
No, File XB

Dsk Update

Suppressed?

(OFNDUD=1)
?

| Set Mod. Bit in DST EntrLl

SWPO2: '

Clear Mod Bit & Store

PSWIP Code in CSTO

Entry

increm. Writes in Progress

Pg Live
BKUPC:

in File XB

Swap to

DSK Reqg by

‘ qom” S(t‘!?\ll:r)ite Req
BKUPD Swap to DSK -

pPF15 BKUPS: NO, in Fork PT !
Send to Drum DRMIQ pPHY1

Bkup Adr from Initiate Drum

CST1 a DSK Adr. Assign Drum Adr. Write
or Unassigned

?

[?cram. DRMWR ]

GoSTX ((Return)
Get DST iIndex

for Drum Adr.

BKUPO

Has Pg for

Swpout Been

Modified

BKUPN:

ONRQ
w={ RPut Pg on End @

of RPLQ

PF14
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Swap to Disk

( BKUPD )

Err From

BKUPD1: 1 Read
?

Get Backup Adr

from CST1

BKUPT:

Pg Unchanged

in CSTO

?

ONRQ

Pug Pg on

End of RPLQ

OFRQ

Put Pg on

Top of

RPLQ

Clear Modify

Bit in CSTO

Entry

GDSTX Request Write
increm DSKWR

Get DS{ Index 2 101P

Get Next Level *
Bkup Adr from DST Clear DSKNB Bit

in CST1 Entry if Set

!
Set Write-in-Progress

(PSWIP) in Age Field
Written Since

Last Backup?

{BWRBIT Set) of CSTO

DSKIO pPHY1

Set Modify Bit Rquests /0

in CSTO Entry to Disk

. g
|o

Release DST Slot Return

{Setto -1) &

Put Former Contents

of DST Siot into

CST1 Entry

!
DASDRM

Deassign

Drum Adr.

PF15
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Page Fault Handling Comments

PGTACC

(1)

NICCKS

(1)

GETTPD

NIC

(2)

(3)

(4)

Checks if process has accrued more than or equal to
the number of age ticks of GCRATE. Currently, this
is set to 50, which implies 2 sec. of process
virtual time (i.e., the age stamp is incremented
every 40 ms of process run time).

GNPBAS is currently initialized at system startup to
zero and is incremented/decremented only when pages
are locked/unlocked. It is currently only tested by

NICCKS as well.

The age field when used to hold the age stamp, will
always have a value of 100 or greater. This checks
if any of the lefthand 5 bits of the age field are
set.

Could take the ILRD path, for example, when OPENed
file for write, but PMAPed for each of a nonexistent
page. A page would have to be created which would

then imply a write which was not enabled under PMAP.

If file page faulted does not have its own SPT slot,
but has to be mapped (using indirect pointer) via
the index blk slot in the OFN area, then the index
blk will be locked in core. (So can't be swapped in
case of reschedule.)

Note in the predispatch code that ACl was stored in
BHC + 1 and AC, P, which holds a push down list

pointer, was saved in TRAPAP.
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SWPINW

(6) SWPINW will invoke SWPIN to swap in a page into a

page from the RPLQ. However, this same code can

also be entered with different flag settings and be

used to swap in a page into a page from the special

memory queue (SPMQ), a dueue used by the memory

error handling code.

SWPOUT

(7) SWPOUO is called from:

SWPOTO which clears the SWPKPF bit (for top of

RPLQ) before calling SWPOUO and

SWPOTK (called from the UPDPGS JSYS) which sets

the SWPKPF bit (for end of RPLQ) before

calling SWPOUO.
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JSYS CALL FLOWCHARTS

DEVICE INDEPENDENT LEVEL

GTJFN - Get a JFN

OPENF - Open a File

SIN/SINR- Sequential Input

BYTINA - Call Device Dependent Code

to Get a Byte

SIOR2 - String I/0 Multiple Byte

Transfer

SOUT/SOUTR = Sequential OQutput

BYTOUA - Send Byte to a Service Routine

PMAP - Map a File or Fork

JFPGS - Update File Pages

CLOSF - Close a File

47

GJl

OPl

S1

S2

S2

S3

S4

PM1

UD1

CL1
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GTJFN JSYS

.GTJFN

Assign First Free

JFN Block in JSB

(This Determines JFN =)

ERR-GJFX3

Parse User Arguments

Field By Field. Default

the Arguments Not

Specified if Have Legal

Default 1)

Store Argument

in JFN Block
{2)

Taken Care of?

Cleanup Temporary

Cells Used by

GTJFN

Setup of Flags or

Indexable File Handle

to Give to User

No

Yes

GETFDB

Address of FDB — FILFDB

{May Have to Create FDB

for New File) (3)

G

49

Setup User

ACIl with

JFN



.OPENF

CHKJFN

Check JFN

Validity. Set

Status Bits

ERR-DESXN

n=1,20r3

Is This the User’s

TTY or an Unassigned

TTY?

Any Access

Requested?

Is JFN

Already

OPEN?

Requesting

Wild Card Output

?

ERR-DESX7

Store Bytesize

in FILBYT (0 Implies

A Byte Size of a Word)

Is This

Device Assignable?

OPENF JSYS

Setup Dispatch

Table Adr

Y
/ OPEND(DEV'DTB) \

Dispatch and Exe-

cute Dev. Dep. Code

Init JFN Blk Variables

1 — FILLFW({LH)

Flags — FILSTS

Is Mode

Requested

Legal

ERR-OPNX14

Store Mode

in FILSTS

oP
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Successful

Return

ERR-OPNX7?7



——

PMAP JSYS

Will Cnt of

Pgs Left to Map

Cross any Pg Thle

XB) Boundary

PMAPO

Call This

Routine for

All Pages

Asking

to Map File

to File

?

No

Is PMAP’s

Requested Access

Consistent with

OPENF Access

is Destination

a File

?

Yes

Are All

File Pgs

Private (1)

?

Yes

Deleting

Pages

?

No

Are All

Fork (Source}

Pgs Private

?

Yes

PMAPS

PMAPO

Call This

| Routine

for Pgs up

to the Pg

Tble

Boundary

ERR-PMAPX2 ( PMAPS ) T
Yes ‘

ERR-PMAP)D
No

Must Have Write

Access to Dest.

!

Y

ERR-PMAPXZ)

Pm1

51

Destination Is a Fork

Is S increment

s :t:llrce | Cnt of Pgs
a 7' & Mapped in

|

PMAPG:

Are Any Dest

Pgs of the Fork Reduce Map
Currently Mapped /'y, grku?fglt‘LJFfNN)

from a File

?

No "

MSETPT

Set up Pg Tables

Release Old Contents

of Dest. & Have New

Contents Be Set With

Copy-on-Write Access

Did PREPG

User Ask

for Preload

Request

Swap in

of Pgs

|



SIN/SINR JSYS

if This is Special

Set Fiag to

Say SIN JSYS

Byte Ptr {-1 in LH)

Create Equivalent

Set Flag to

Say SINR JSYS

Regular Byte Ptr. (1)

Satisfied

for Bytes

?

User Requests

CHKJFN

Chk JFN

Validity & Set

Up Status Flags

SINBYT:

SIOR2 pS2
Update Byte

Setup & Do 1 pusin

Byte Blk Xfer User's ACs

4)

CNT Gone

to Zero

’ \

JFNID(DEV'DTB) Tack Null

Init JFN for Byte to

input String

!

FILCNT>0 Return to

(Any Bytes User
Left in This

Buffer Pg) (3)

SIOR2 pS2

Setup & Do

Byte Blk Xfer

(4)

* Rec. Size Longer
UNLCKF Than User’s Request

Return

Unlock File to User ERR-10X10

Update Byte

Ptrs in User

ACS

Read All

Bytes from

Buffer

?

Satisfied

User’s Request

for Bytes

?

S1
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SINTTY

!
JFNID(DEV'DTB)

Init JFN for

Input

SINTT1: ¥

BYTINA pS2

Read a Byte

From Source

Dev Btk

Error

EOF?

EOF or

Picked Up

Null Byte at

End of String

?

SIN/SINR JSYS (continued)

Err. Return

to User

SIND

Put Byte

in User’s

Adr. Space

!
SIONXT

Chk if “End

of String”’

Char

UNLDIS

Unlock and

MDISMS

with Sched Test

From Dev Routine

When Resched.

Sla

53

BYTINA p$2

Get Byte

from Source

EOF or

Picked up

Null Byte at

End of String

SIND

Put Byte

in User's

Adr. Space

1
SIONXT

Chk if "End

of String

Char

UNLCKF

Unfock File

V
Return

to User



Call Device Dep. Code to

Get a Byte

( BYTINA )

———
BYTINX

Get the

Byte

Err, EOF

or Need to

Blk

?

Unsuccessful

Return

User Not

Getting Line %s and

This a Line = Byte

No

with Byte

Discard Line # Byte

String Input/Output Multiple Byte Xfer

‘ SIOR2 )

Set Up Counts & ptrs

for transfer

!
BYTBLT

Do the

Transfer

!
[Update FILCNT & F|LBYN4}

User cnt

Gone to Zero or

Found Terminator

Yet

?

Yes

Set Flag to Tell

Caller JSYS is

Finished

Size Diff. from OPENF's

BUGCHK if BLKF Flag

Set. (Shouid Only Be

Set by Code Ahead)

!
BIND(DEV'DTB)

Code

Dispatch Through

DEV'DTB Table to

Device Dependent

Successful

Return

C BYTBLT )

with Sched Test

to Caller

CHKTRM:

Chk for Line =s

& Terminator

Transfers Byte One at a Time,

Chking for

Line =sora

This JSYS’s Byte

or

< 20 Bytes Left

To Transfer

Transfer Byte to User

Until Page Cnt (Buffer

or Window) or User

Count is Exhausted

Until Terminator Found or

FILCNT (Buffer Pg Cnt) or

User Count Exhausted

BYTLP:

Transfer Byte

One at a Time

Until FILCNT

or User Count

Exhausted

S2



SOUT/SOUTR JSYS

N N2
if Using ( -1, Addr)

Set Flag to Remem- Special Byte Ptr, . Set Flag to Remem-

ber Doing a SQUT : Change to 7-Bit | ber Doinga SOUTR

Byte Ptr. -

g

CHKJFN SOUTTY
=1 Chk JFN Validity -

\ (Err Ret if Not OK) JFNOD(DEV'DTB)
Setup JFN Status Init JFN for Oufput

Yes SOUTT1: |t

SOUTB pS4
TTY

or Send Byte

NUL: Yes Through Dev.

? Dep. Code

No SOUBYT:

SIOR2 pS2 Device

Byte Ptr \Yes Setup & Blk?
? Do Byte Bik

Transfer (4)

No

No Open for lUpdate User ACS]
Write i

Access

? APP 'ERR-IOX2 Ves NUL a{ Return to User)
Append NULL .

JFNOD(DEV'DTB)

tnit JFN for

Output

SOuUTO00:
SOUT1: Not End of String

FILCNT =0 Ves | _SOUTB ps4
Need to Cail Dev | Call Device

Dep Code Dep Code to

? Write Out the

No Record

SIOR2 pS2 Device
( Return to User Blk?

Setup & Do ?

Byte Transfer A UNLDIS

. (4) Unlock &

' UNLCKF DISMS
Update User AC2 Byte Ptr

Unlock the

Update FILBYT JFN

No

SOUTRR:

UNLCKF Any More RECOUTIDEV'DTB)

Uniock the Bytes to Call Dev Dep Code
JEN Transfer to do a Record Out



‘ souTB )

\

BYTOUA

Send Byte to

Service Routine

eed to Blk;

Err, or Quota

Exceeded

APPNUL

Append

Nulfl to

String

SIONXT

Chk for

End of

String

RFALSE:

Zero AC1

Y

( RETURN)

MDISMS

with Sched

Test Routine

From Service

Routine

Return

to User
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Yes

No

BUGCHK if BIKF Flag

Set (Should Only Be

Set By Dev Dep Code)

\

BOUD(DEV'DTB)

Call Dev Dep.

.Code Through

Dispatch Table

Error or EOF

or Want to

Bik?

Success

Ret

Unsuccessful

Error Return

Unsuccessful

Return )



Cur Adr of

XB on Dsk

?

SETMPG

Map Index Blk

in PSB Slot

1
Set up to Do

Requested Pgs in

This index Blk

Does This

Pg Exist

Update File Pages
Cause Changed Paged
to be Written to Disk

\

Return

UFPGS JSYS/DDMP

Move to

Next Pg

Set Pass 2

Flag & Set up

& Do All Pgs

Again

Done Pass

2 Yet?

(1)

SETMG

Release

Index Blk

from Map

SKPNWR pPF9

Check if Write in

Progress. RDISMS

if so.

Waiting

for Write

Pg Been

Modified or

SWPINW pPF10

Modified Swap in
Yes Pg & Wait

P

No, Unassigned

Pg — Ignore

SKPNWR

Check if Write

in Progress.

RDISMS if so.

Write

Yes, Recheck Pg

uD1

in Progress

2

AGESET

Assign Page

Pg
Locked

?

Get Next Pg.

SWPOTK

Set SWPKPF =1

Call SWPOUO(pPF 14
to Swap Out the Pg

!
Request Swap to

Disk. Set DSKSWB

Bit in CST3 Entry
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CLOSF JSYS

Closing All

JFNS

CLZALL

Does a CLZFF

JSYS for .FHSLF

(Fork Issuing Call)

Y

CLZF pCL2

Do Close

:‘, Return )

Don’'t

Release or Still

Open

RELJFN

Release JFN

|

Return

cL1
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When

Unbltked

UNLDIS

Does MDISMS |

Requesting

CLOSF on Some

Other Current

Primary 1/O JFN

2 )

ERR-CLSX2
Yes

CHKJFD

If JFN Chk

Not OK, Err Ret

Closing Device

NUL:, TTY:

or String Ptr

=< ERR-CLSX1 )

Any Other

JFN Open for

Same File in

This Job

?

Is This a

Disk File with

Pgs Mapped

?

YesCLZDO

Call Device Dep Code Assign Pg

CLOSD(DEV'DTB) | Map Cnt to

that JFN (2)

UNLKF

Successful
Yes

UNLKF

with Reason

to Bik

Req to Blk

Yes\NO/No Unlock file
?

CL2
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ERR-CLSX3

Unlock file
Return





GTJFN Comments

(1)

(2)

(3)

This code is looking for a file specification of the form:

Dev:Directory Name, type,gen;T(temporary);P (protection) ;A (account)

One or more fields can be defined by logical names.

If any fields are omitted from the specification, the

system will default the values as follows:

Device DSK:

Directory Connected directory

Name No default for disk

Null for other devices

Generation Highest existing for input

Next highest for output

Protection As specified for directory or

protection of next lower generation

Account Current user account

The internal GTJFN code uses several locations in the

JFN block as temporary cells. These locations have two

names in the JFN block table descriptions. The JFN

block storage locations set up or used by GTJFN are:

FILLCK* FILDDN FILNEN

FILTMP* FILPRT FILVER

FILACT* FILSTS1 FILCOD (LH)

FILOPT* FILLNM*

FILDEV FILDNM

*Used internally only by the GTJFN JSYS.

The creation process of the FDB simply asks for space

in the directory for the FDB.
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.OPENF Comments

(1) Cell FILDEV in the JFN blk has the device dispatch
table address. For example, for disk, GTJFN sets

the dispatch table address to DSKDTB. If spooling

to disk, GTJFN sets the dispatch table address to

SPLDTB, but the OPENF code changes the dispatch

table address to DSKDTB and sets up a file

specification in the JFN block.
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.SIN/.SOUT Comments

(1)

(2)

(3)

(4)

(5)

TOPS-20 allows a user to specify a special byte pointer

of -1,, Address which is interpreted as a 7-bit byte

size beginning on the word boundary, Address.

A user can do I/O from one place to another in core by

specifying byte pointers for both source and destination.

This differs from BLT in that the use can transfer

on non-word boundaries.

For disk files, FILCNT will be the number of bytes

remaining in the window page. For magtape and other

devices it will be the number of bytes remaining in

the current page of the buffer.

The routine BYTBLT only moves data up to the page

boundary of the current buffer page.

If the user has not specified OF%PLN in the OPENF,

line numbers are stripped off the beginning of each

line. (See SIN JSYS in Monitcr Calls manual for

definition of terminator.)
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.PMAP Comments

(1) A page is private if it is not shared between a

file and a fork.
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UPDPGS Comments

(1)

(2)

Routine scans page table twice: first time to request
writes on all changed pages. Second time to wait for
completion of writes. (This is faster than waiting

for each write to complete as it is requested.)

If page has not been modified, a check is made to see

if the drum is full and if so, to release this page

back to the drum. The map pointer to the page will be

changed to its disk address.
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CLOSF Comments

(1) If user has switched primary I/O to some other JFN

and attempts to close it, an error results.

(2) The page map count in FILFW reflects the number of

pages mapped and a CLOSF can't be done on a file if this

count is greater than g .
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JSYS CALL FLOWCHARTS

DSK DEPENDENT LEVEL

DSKOFN - Disk Opening of a File

ASFOFN - Assign OFN

UPDOFN - Update OFN

DSKSQI/O -Disk Sequential Input/Output

NEWWND - New Window Page (Next Page of File)

DSKCLZ - Disk Closing of a File

RELOFN - Release OFN

DASOFN - Deassign OFN

MOVDSK - Move Page Back to Disk

67

OD1

0D2

oDl

SDh1

SD2

CD1

CD2

CD3

CD3





Disk Dev Dep Code

Calied From Table Slot

OPEND (DSKDTB)

DSKOPN

File & Dir

Protection

oK?

Update Date Time Info

in FDB. Update Last

Writer If Writing.

!
If Superceding (i.e. Opened

for Write Only to an

Existing File), Delete File

and Mark File as New

OPENF-DISK

Dev Dep Code

Incr. OFN Cnt. in SDB

!
GETLEN

Set up FILLEN from
OFNLEN Table

T

OPENF9: |<

Translate OPENF Access Bits

to OFN Bits for SPTH

Comparison aor Storage

DSKASN UPDBT8B

Assign Disk Space Update Bit

Yes for Index Blk Table

No ‘

OPNLNG:if New OFN (1)

ASFOFN pOD2

Assign OFN for

Index Block

if Err, Err Return

1
Store OFN in

LH of FILOFN

!
UPDOFN pCDS5

Write XB on Disk

{if Opened New File

With Thawed Access)

|

ASFOFN pOD2

Assign OFN for

Super Index Blk

If Error, Err Return

\
Store OFN in

RH of FILOFN

\
ASFOFN pOD2

Assign OFN for

Index Block 0

If Error, Err Return

|

Store OFN in LH of

FILOFN and RH of

FILCOD (2)

Bl

®
oD1
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Assign OFN
OPENF - DISK (Cont}

ASOF4
Add new OFN to

le & Friends

RR-OPNXIO)

Mark As New

For SPT Entry

SPT Tb

Structure Room For

No. Valid? BUGHLT New OFN " N C
Str. Bad ?

ASOFC: 7 ves
Get Stor. Adr. for XB Newly

and Bits Caller - Assigned Index

Allowed to Specify Bik? Yes

No \

OFNSRC

Search OFN Portion of

SPTH Table for Matching

Str. No. & XB Adr.

Found

in Table

OPENF Request

Consistent With

DFN Access?

UPSHR

Update Shr Cnt

in SPTO Tble

!
|untock OFN |

\
e

( Return )

Success Ret with

OFN in AC1

Access & Stor Adr — SPTH(OFN)

Stor Adr - SPT(OFN)

Str. No. - SPTO(OFN)

PGTCAL

If This Directory on This Str.

Already Has Open Files, Store

Its ALOC1 & ALOC2 index

Into the SPT Entry. If Not

Make New ALOC1 & ALOC2

Thie Entries.

ASOF6A: v
When Increment OFN Use Cnt in RH
Rescheduled of ALOC1

Set up Sched Test

OFN,, OFNLKT — AC1
Update Shr Cnt for

MDISMS
OFN in SPTO(OFN)

!
SETXB1

Map !ndex Blk

Through PSB Slot

Unlock OFN

[
( Error Ret )

New

Index Blk?

index Blk

Chksum

Mark OFNWRB

bit in SPTH so

DDMP will

migrate the pg

Release (Unmap)
index Blk

oD2
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DSKsal

SEQUENTIAL 1/O-DSK

{String & Byte Dev Dep Code)

Get Byte No. of

Cur. Byte From

FILBYN in JFN BLK

Val < Tot File Length

FILBYN < FILLEN

Has Window

Been Set Up

[ Set EOF Flag

No in Status Word

SETWND

Set Window

Pg Up

Calls ASGPAG

To Assign a

After Decrementing

Bytes Left in Cur..Buf

Value > 0 ?

{ie. (FILCNT}>>0)

Get next byte

From Window as Pointed

to by FILBYT

!
Increm. Byte Count

(FILBYN)

JSB Page

Clears FILCNT

DSKSQO

Has a Window

Pg Been Set

Up?

SETWND

Assign Pg

from JSB

Space

R

Decr. bytes left

in Buffer Pg

FILCNT >0

?

NEWWND pSD2

Get Next

Pg into

Window

]

\

Deposit User byte

in Buffer and

Increment FILBYN

Y

NEWWND pSD2

Get New Pg in

Window Pg.

Set FILCNT to

No. of bytes in a Pg

FILBYN = FILLE

Size of File

Grown ?

Bytes Left in

File <Bytes

in aPg

Set EOF Flag

Update FILLEN to

New Length

|Iy

Y
UPDLEN

Update OFN Length

in OFNLEN Tbi

Set FILCNT to

No. of bytes Left

in File

SD1
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Disk Dep Code to

Update Window Pg

(Moves to Next Page

of File)

(newwno)

Set Flag to Say

Allow Pg Tble

Creates

'
If FILBYN > FILLEN

Set FILBYN to FILLEN

Is Pg Currently

Mapped the One

Wa;ned

SETMPG

Unmap Old

Page in Window

|
JFNOF5

Get OFN,, PN

For This Pg

Error

Return

Have

Write Access

To File

?

Yes

Creaie Pg
of Zeros

o

SETMPG

Map the Pg

into Window

Trying to Create

a Long File

Routine to Convert Your JFN, PN to

OFN, PN. Creates Long File Pg Table

if Legal and Requested

OMOCHK

Chk That

Structure

Still Mounted

Pg Tables

{index Blks)
?

NEWLFP

Change Pg

Tabie for

Long File

!
if Error,

JENOF2: |
Set Up

OFN,, PN

Give User

a Fake Pg

of Zeros

Err-Return

Crewnat3

Store Pg No. in

LH of FILWND

{

SD2

72

= NEWWNZ

Store Pg Adr in

FILBYT & Bytes

Per Pginto FILCNT

!
ADJCNT

Adjust FILCNT if

FILBYN Not at

Beginning of Pg

V
( Return )

0 — FILCNT



CLOSF - DSK

Dev. Dep. Code

Unmap Window Pg

Return Space to JSB

Free Space

( cNTLNG >

\

Y—

| B

GETLEN

Update FILLEN

Before Close

]
If Opened for Write and

Have a Window, Update

FDB Entries, FBBSZ,

FBMOD, FBSIZ

'

No

Write Index

Blk to Disk

If Modified

RELOFN pCD2

Release OFN

—

CNTLNG

Close

Long

File

DSKCLO

Update FDB

Last Dir Change Time

(1f Open for Write)

Quota Info

Pg Count for File

Byte Size, Mode, Size

in Bytes

|
DSKDV

Delete

Excess File

Versions

UPDDIR

Update

Directory

!
Decrement OPEN

File Cnt for Str.

CD1
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Get OFN of

PG Tabie 0

!
RELOFN p CD2

Release OFN

STR

Dismounted

Count ali

Pgs in Use

for File

’:

SETMPG

Unmap Super

index block

V
RELPAG

Return Page

to JSB Free

Space

|
RELOFN p CD2

Release OFN
of Super-

Index Blk

CoskeLa)



CLOSF-DSK (Continued)

Release OFN Delete Pgs

RELOFN < DELPT )

Y

UPDOFN pCDS XB Been Mark Delete
Write XB Modified Pgs Flag

to

DISK :

| No

Y

GETSHR

Get OFN Shr Cnt

from SPTO Thble
Not Last Close

of OFN

RELOF6:

Yes Decrement OFN

Shr Cnt in SPTO

No

NOSKED STR

Mounted

DASOFN pCD4

If This is the

Frozen Writer of
Deassign OFN

\ the File, Turn Off

The Write Bit

OKSKED SETXB1 —

Map XB into Y
PSB Ma

Touch Index Pg

(So Will Be Brought

Into Core if Not

Already in Core)

SKPNWR pPF9 a

If Writes in Progress

for XB, RDISMS

with Sked Test,

Pg =, DWRTST

V

Lock XBin CST1

So Won't Get Written

J
@ pPCD3

CcD2
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CLOSF-DSK {Continued)

SCNOFN

Move All of

Pgs to Disk

ound Some

Pgs & Want to

Delete

Update Quota

PGLFT

OFN

Marked as Bad

in SPTH

OFNDLN:

Scan XB & Release

Only Good Pgs from

| Disk Bit Tbl

Clear XB Siot Whether

Pg is Good or Bad

All Pgs from Disk

in XB

Scan XB & Release

Bit Thi for Str and

Zera Each Pg's Slot

' —1_
B

RELOF7: DWNSHR

Decrem. OFN

Already 0)

Shr Cnt in SPTO

(BUGHLT if Cnt

!
DASOFN pCD4

Deassign OFN

!
REMFP1

Flush Core &

Drum Adr.

DEDSK

| Delete Disk Adr

of XB from Bit

Table for Str

RELCXB

Release Temp

Mapping

CcD3
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( SCNOFN >

Setup to Check

All Ptrs in XB

SCNOF3:

MOVDSK pCD4

Move Pg

to DSK

SCNOF4:

No

SKPNWR pPF9a

Wait for Write

to Complete

Was

Write in

Progress

OFRQ

Put Pgon Top

of RPLQ

i]

RPCST

Force Disk Adr

Back to XB



CLOSF - DISK (Continued)

Move File Page

to its Home on Deassign

Disk OFN

< DASOFN )

\

MOVDSK

SKPNWR pPF9a

\?v?.:t:c‘s ! 
0> SPTH (OFN)

Progress 
0> ALOCX Field

in SPT(OFN)

Was

Write in

Progress

?

OFN Use Cnt

in ALOC1

Return =0?

No 1 Yes

AGESET 
-

Page Unassigned No More Files Open

Make Pg in Use Flush It for Dir., So Clear
ALOC1 & ALOC2

Entries

! -
SWPOTO pPF14 get DST

Swap Pgs to ntry 0> OFNSHC

Disk. Remove 
Decrement Open

Pg from CST3 
File Cnt

Entry 
*

P'g. | Delete from

Y Modified No DST Thle Unlock Pg in CST1
?

‘ Return ) *
Yes

DASDRM

SWPINW _ pPF10 Deassign Return

Drum Adr

\
( Return )

Swap Pg into Core

& Wait for Completion

cD4
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CLOSF-DISK (continued)

UPDOFN UPDOFO

OFN

on Disk or

OFN

Modified?
R

Unchanged? eturn

UPDBTB

Update Bit SETMPG

Table Map Index Bik
' Through PSB

UPDOFO '
Write Index Set up to do
Blk to Disk chksum for XB

Put Disk Adrs of
Unlock OFN

not Existing Pgs in XB
Slots & Store

Checksum in XB

v
UDSKIO pPHY1

Write XB to Disk

!
MSETMP

Unmap Index Block

Y

‘ Return )

CD5
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OPENF-DISK Comments

(1) OFN bits: 0O=read, 10=write, ll=thawed, Ol=restricted

(2) For a long file, the OFN of index block # is
remembered in the JFN blk and used as the identity

of the file by the ENQ/DEQ facility.
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CLOSF-DISK Comments

(1) All storage addresses placed in an index blk have the

pointér type field set to immediate.
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MTAOPN

MTASQI

MTASQO

MTACLZ

JSYS's CALLS

MTA DEPENDENT LEVEL

Magtape Opening of a File

Magtape Sequential Input

MTAIRQ - Queue Up Specified IORB

Magtape Sequential Output

Magtape Closing of a File
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OM1

SM1

SM2

SM3

CM1



OPENF — MAGTAPE

DEVICE DEPENDENT CODE

Called via Contents of

OPEND (MTADTB)

Access Bits

Specified?

Initialize Per Unit

Storage and Figure

Bytes Per Word

'is Drive

On-Line

?
Store Magtape Parameters

Density - MTDN

Parity > MTPAR

0~ FILCNT, FILLEN,

FILBYT (2)
LJ

!
Init Units IORBs

Init MTBUF & MTCUP

Store Prog. Name & Logged-in

Dir. Number in UDBLock Unit

!
Unlock Unit

in MTALCK

If Dump Mode,

Opened for Rd &

Write

Mark Unit Open in

MTASTS (Unit =)

If Writing,

Unit Write

Logked

Error

OM1
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MTAASB

Call ASGPAG to Assign

JSB Pgs for 2 Buffers,

Each of Size Rec. Length.

Store Adr of Buf Pgs in

List Pointed to by MTBUF

CLRINP

Zero FILLEN,

FILBYN, FILCNT

Mark 1IORB

As Free

Step Buffer No. in

SEQUENTIAL INPUT — MTA

(STRING & BYTE DEV. DEP. CODE)
Called At JSYS Level

Through BIND (MTADTB)

UPDSTS

Update Status for

This Unit (I1f Last

Function Not a Read)

CHKERI

Chk 1ORB for

Errors. (Ret if so)

Is Buf

Empty Yet

FILBYN > FILLEN

Have a

buffer yet

FILBYN+O

?

MTCUB for this Unit

L

-1 No

MTSQl5: !
MTIRQI pSM2

Queue up any Free

IORB’s (Ready for

Filling)

No

Yes

Transiate No. of

Hardware Bytes

to User Bytes

!
0 — FILCNT

0 FILBYN

No. of Bytes in

Buf —~ FILLEN

Step to Next

Pg of BuffermTSsal:

Any More Bytes

In This Pg of Buf

FILCNT >0 Yes

Step to Next Pg of Buffer

Byte Ptr for this Pg—~ FILBYT

MIN (No. of Bytes Left in Buf,

No. of User Bytes/Pg) — FILCNT

!
increment Buf Pg if Reading Forward

Decrement Buf Pq if Reading Backward

MTSQI2: \

GETUBF

Decrement FILCNT

Increment FILBYN

Get Byte from Buffer

Get next IORB for User

to Empty.If Need to Bik,

Setup Sched Test:

IORB Waiting for, MTARWT

Unsuccessful Return



Queue up any Free

I0ORB’s for Filling

( mTiral )

MITRQO:

GETCSB

Get Adr of

System Buffer

MTAIRC Queue up Specified IORB
IOR8B Yes

Still Active ‘
Frames Cnt —~ IRBCNT

Char Cnt — IRBOC

Func Code — IRBSTS

(Adr of List

of Buf Pgs)~ IRBPB

mMTiraz: Y

For Each Pg in Buf:

1. Put Phy Pg Adrin LH

of Each BufPg Ptr (QUE'“B>
Yes 2. Call PHYSI0O & Dev.Caught Up

With User Dep Code to Set up Chan | |

MTIRQ Command Word in Xfer Set Status Bits
RQ1: P

‘ RETSKP List for the Pa. for IORB

GETIRB | StIEP |QRB for

Should Not this Unit

Get Next Block Store ( at End
{ORB of Xfer List Get Adr of CDB & UDB

for this Unit

Error Yes ‘ | |
Store List

’ Tail,, Head —~ IRBXFL PHYSIO pPHY2

No m ‘ Call Physio to
Unsuccessful Queue Request

Get Record Size Return

& Func Code Data Mode, Density,

Parity — IRBMOD \
i MTCHKA,, MTAINT @

MTAIRQ ~ IRBIVA

Queue up

this IORB \
QUEIRSB

\ Queue up
IORB

D<Return

Svi2
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Called at JSYS Level

Through BOUD (MTADTB)

N
MTAASB

Assign Buffer

Space if Needed

Byte Cnt

< No. of Bytes in Buf

FILBYN < FILLEN

?

MTSQO O

Output Buff

]
Y

GETIRB

Get Next IORB

for User to Fill

MTSQO2:

CHKERO

Chk for

Errors

No

Bytes/Buf — FILLEN

0 —~ FILCNT

0 — FILBYN

SEQUENTIAL QUTPUT — MTA

STRING & BYTE DEV. DEP. CODE

Space Left in Cur.

Pg of Buf

Step to Next Pg of Buf

Byte Ptr for this Pg — FILBYT

Zero Buffer Pg

!
MIN (No. of Bytes/Pg, No. of

Bytes Left in Buf) — FILCNT

Output Buffer

GETCSB

Get 1ORB Adr.

!
Get Record Size &

Convert to Hdw Bytes

o
MTSQ03: |

Decrement FILCNT

Increment FILBYN

Store Byte in Buffer

‘ Successful
No‘

( Return }

Unsuccessful

SM3
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Is Record

Too Small

Set to Min.

Size (4 Words)

"—___

MTAIRQ pSM2

Queue Up

IORB

!
0—FILLEN

0~ FILBYN

0 ~ FILCNT

At
EOT Yes Set Error

’ Flag

p
d
o

‘ }4
1\

Return



CLOSF — MAGTAPE

&
| 1=

Clear Wait Flags MTACLW

in MTASTS Wait for Activity
to Stop

Need

to Wait

?

Clear Close Func

Cnt (MTSTC)

Mark Close in

Progress

Error In

Progress

Increm Func Cnt

{Used to Index Into

a Table Below)

Don’t Force Out

Last Buf.
] I Do Next Func in Fol. Table Indexed by Func.

CALL MTRECO — Force Qut Last Partial Buf

MTACLA: CALL MTCHKE — Chk if EOF's Need Writing -

MTAKIL CALL MTABKE — Then Backspace over 2nd EOF

) CALL MTFLSH — Flush Out all Remaining IORBs
Kill Alt

Regs in Q

Wait for Finish

Unit no.,, MTAWAT—= AC1

MDISMS

MTACLW

Chk if Need to Blk (Any

IORBs Left in Q?)

{f so, Return with Sched

Test (Unit No.,, MTAWAT)!

Any

IORBs Still

Active

?

Unsuccessful

MTPOSO

Sequential Read —

Go Leave Tape In

Release Buf Pgs Correct Position {1)

! !
Clear Status Word, MTACLW

MTASTS, for Unit Wait for Activity to
Stop.

v
Need

to Wait

‘No

Y A

MTARLB

No, Reading

M1 Unsuccessful
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OPENF-MAGTAPE Comments

(1)

(2)

One can open

FILCNT/Count

buffer.

FILLEN/Count

for read and write only in dump mode.

of bytes left to use in current page of

of bytes in buffer.-
FILBYN/Buffer byte number user is referencing.
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CLOSF - MAGTAPE Comments

(1) Since the monitor reads ahead, backspacing to just after last user

record read may be necessary.
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REQUESTING DISK/MTA I/0 & INTERRUPT HANDLING FLOWCHARTS

(PHYSIO LEVEL)

DRMIO/DSKIO/UDSKIO - Requesting Drum or Disk Read/Write

PHYSIO - Queue Up IORB Request for Disk, Drum

or Magtape

SIOl - Post IORB

STRTPS - Start Unit Positioning

STRTIO - Start Unit Transferring

PHYINT - Disk and Magtape Interrupt Handler

DONIRB - Post IORB as Done

SWPDON/UDIINT - Housekeep for

Drum/Disk Done

MTAINT - Housekeep for Magtape

Done

SCHSEK - Schedule '"Best' Seek Request

SCHXFR - Schedule "Best'" Transfer Request

91

PHY1

PHY2

PHY2

PHY3

PHY3a

PHY4

PHYS

PHYS8

PHY9

PHY6

PHY7
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REQUESTING DRUM OR DISK READ/WRITE

(PHYSIO LEVEL)

DSKIO PAGEM Interface

DRMIO DRM/DSK 1/0

If Writing, Set

DWRSBIT Bit in

CST3 Entry for Pg.

!
Set I1S.SHT Bit and Function

Code into Short IORB {1 Word

Bik in CST5 Entry for Pg)

7
Get IORB Adr for

Pg (ie CST5 + Pg No.)

!
PHYS!IO pPHY2

Enqueue

1/0 Request

V

< Return }

UDSKIO

GETIRB

Get IORB + CCW Block

From Pool. Wait if Nec.

!
Store Disk Adr, Count,

Function & Specific

Status Bits in IORB

!
Store UDISIE in IRBIVA

if Caller Wants Error on

Offline Unit.

!
r Get CDB & Unit J

uio2:

Offline

or Unsafe

Get Unit Type & Construct

CCW List & Store in {ORB

Store

Tail,, Head of CCW List

int. Routine Adr, UDIINT

in IORB

{
l NOSKED J

Y
PHYSIO pPHY2

Enqueue 1/0

Request

[ OKSKED J

= J103:

(IORB ADR,,

UDWDON) — AC1

PDISMS

Done Bit

Set in IORB

No szWord
?

( UIOXi1 )

PHY1
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e

.

Y
GIVIRB

Yes

Release this

I0RB

! Called From UPDOFN for

Writing Out Index Blk.

Set Up Err

Code of a —1

7
uoxit )

Wait for Done on this

1ORB as a Pg Fault



Cait to Queue Up IORB

for Disk/Drum or MTA

Set Up Local

Stk Ptr

!
S101

Determine

Chan & Unit

and Post

IORB

|
Restore Caller’s

Stk Ptr

Post IORB

Short Form

IORB (PAGEM)
?

GETCUB

Get CDB &

UDB From

PAGEM Adr

!
Get Core Pg No.

From Offset in

CST5

Store Unit No. into

CST3 Entry for Pg.

- siOR2: |

rGet Units Disp TbIeJ

Turn Off PHYSIO

P{ Channeis

1
Get Unit’s Status

Word (UDBSTS)

PHY2

94

Positioning 
Add

In Progress o PWQ

UDSPRQ{UDBDSP)

1!5 Thfik See if Request
a [;:e'-c| e Should Go Through

vice Position Cycle

Does This

Unit Position Position
First

Unit's

. Cylinder

Same as Current

to PWQ

Decrement Fairness

Count for the Unit

in UDBFCT

Fairness

Count

Expired
?

Any Regs to

QOther Cylinders

(PWQ = 0)

No

D Add to TWQ
Any ways

st04

Add to

TWQ



V

ONRET

Add Req to PWQ

ONPWQ

Put IORB

Reg On End of PWQ

Activity Disabled

On This Chan or

Unit Active

If There is

a Controller,

Is It Busy

?

Any Xfers

Pending on Cur

Cylinder

(TWQ+# 0)
?

STRTPS pPHY3

Unit Free

Start Positioning

i,

Y
l Enable Pi l

PHY2a

Here When Request

Needs No Positioning

s104

1

ONTWQ

Place IORB on

End of TWQ

Activity Disabled

On This Chan or

Unit Active

If There is

a Controller,

Is It Busy

?

Primary

Command

Active

?

S105:

ts This

The Active

Unit

Unit

Really Free

STRTIO pPHY3a

Start up This

IORB

k SCHXFR pPHY?
See if Should

Start This Xfer

Start it

{Skp Ret)

?
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Here to Start Positioning

for an IORB

C—STRTPS )

Any Pending

Reqgs (TWQ+0)

or Unit Active Yes
?

No
_——

BUGCHK

Inconsistency

Chk

—_——

Y

If There is a Controller,

Set KS.ACT in KDB

(BUGHLT if Already Set)

!
Set US.ACT & US.POS

Bits in Unit’s Status Word

\
SET 10

Clear All Err Bits in

IORB Status Word

Store Overdue Time

for Xfer in UDB

Get Channel’s Disp Adr

from CDBDSP (CDB)

Y
CDSPOS (Chan Disp Adr)

Dispatch to Lower Level

Positioning Function

SETOIR

Set Operator

Needed Bit

CLRPOS

Clear Positioning

Active Bits,

US.ACT & US.POS

1
F‘ETURN )

Unsuccessful

Return

PHY3

96

RETSKP

Successful Ret



Here To Start I/O

on an IORB

STRTIO

Short IORB

Get STRTIO Exit /s

Adr from {ORB

{LH of IRBIVA)

PAGEM Req
No

Unit/

Controller

Free

?

BUGHLT — Unit

Status Inconsistent

Yes

2nd

Command

Active

?

BUGHLT-llleg

Chan Status

Cet Chan, Control, &

Unit Active Bits in

CDB, KDB, & UDB

Mark in CDB that a Unit

is Holding the Chan

!

SETIO

Set Up For 10—Clear

All Err Bits & Set

Overdue Time

(Now +17 Sec)

!
CDSSIO (Chan Disp Adr)

Go Start 1/0 at

Lower Level

No, Offline

CLRACT

Clear Chan &

Unit Active Bits

Any Errors

Successful

Return

DSK-UDISIE

MTA-MTCHKA

et None
Yes ?

No

Execute Routine

DSK~—Sets Bits if

Unit Offline

MTA—Sets Bit if

ABORTF on

RETSKP

Jr—

Bt§

J Clear US.OIR &
US.OMS Bits (Don't

Need any Longer

for Oper. Intervention)

!
OFFTWQ

Remove Req

from TWQ

!
DONIRB p PHYS

Flag as Done

Unsuccessful

Return

Occurred

Set Operator

Intervention bit

Clear Overdue Timer

97

Unsuccessful

PHY3a



Here When int. Dev.

PHYIN"

Has Been Determined

Save AC's in PHYACS | (CDB Adr Indi-
cates this)

Setup Interrupt PDL

(Starts at PHYIPD)

Get Channel’s Disp. Tbl

Adr. ie COBDSP (CDB)

!

at Channe! Dep. Level (1)

CDSINT (Chan Disp Tbi Adr)
T —Analyze Cause of interrupt ®

INTDON:

QFFTWQ

Remove {ORB from PWQ/TWQ

!

Note No Longer Active

!
DONIRB pPHY5

CLRACT

Post IORB as Done

1

SCHSEK pPHY6

Schedule Seeks

(1f Needed)

| Shut Down Stk Command

Yes (0 ~CS.AC2) *
SCHXFR pPHY?7

No Schedule

\ Transfers

Request to

Dismiss o

is This the

{ORB We Expected

From Either the PWQ

or TWQ on the
interrupting

ndicate Error

Recovery in

Here When

IORBTerminates

INT2:

!
Set up BLT

Ptr for ACs

COBJEN(CDB)

Restore ACs and

Dismiss Int.

No Honor Request

DONIRB pPHYS SCHSEK pPHY6

Post IORB as Done

!

Unit’s OFFPWQ CLRPOS

Pos. Flag On

? Pull From PWQ Clear Positioning Flag

No INT3:

1s This Clr 2nd Command

a Stacked Active Bit (CS.AC2)

Command Yes

" i
No

OFFTWQ

A

DONIRB pPHY5

Pull From TWQ
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Schedule Seeks

SCHXFR pPHY?7

Schedule Transfers

|

Post IORB as Done

PHY4



Error

Blk Setup for

Unit?

Unit

Transferring

?

Yes | Set Err Rec.
Bit for Chan.

_
No

ERRSET

Create Error Bik

—

UDSERR (Unit Disp Adr)

Invoke Error Retry

Retry

in Progress Clear Err Rec
Bit if Xferring

—

No Done with

Recovery

@ INTDON

PHY4a
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Here to Post an IORB Compiete

( DONIRB )

1
Set Done Flag

in IRBSTS

Set Error Bit

Yes 1S.ERR in IORB

No

ERRFIN

Terminate Err

Recovery if Needed

DONIR1:

Get Int Disp. Adr. Yes )
From Long {ORBEntry|

(RH of IRBIVA)

o

UDINT pPHY8 or

MTAINT pPHY9 or

Set Error Bit, SWPERR, in

Short IORB for PAGEM MTDINT (Dump Mode)
Certain

Err Bits Set

in IORB Yes
Do Dev (Disk/MTA)

Dependent IORB Done

Code. (The Two MTA

interrupt Routines

Perform the Same

Cleanup Tasks)

SWPDON pPHYS

Notify 
v

PAGEM
Ret

Ret

PHYS
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SCHSEK Schedule Seek

l If Chan in Maint Mode, Ret ]

KD8

Exist for This

Unit

?

Any Xfers

Pending on Cur. Cyl.

{(Unit's TWQ #J)

Return

Decr.
Rd Pref Cnt

Expired

?

Reset Rd Pref

Cnt (1 D15}

Mark Reads

Get Preference

No

Get Bast Req & Remove

it from its Position in the

PWQ to the Beginning

of the PWQ

Waiting

for Qperator

No

STRTPS pPHY3

Start Unit

Pasitioning

Scan Algornthm with

Read Pref Remembers

‘Best’ (2}

i SEK1: V

Get Cylinder

of Request

Same As Get Preference —
Current? > Yes

Fairness

Cht Exhausted Scan Algorithm

? Remembers

‘Best’

Y

Move Reg from PWQ to o

TWQ & Advance Ptr. SEKS: ¥

Y
ASEK2: ' dvance Ptr

Get Next

IORB

Request

End of

Queue?

PHYS
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Controller

Free

?

ONTWQ

Yes |
- 

Append to

post: Y wa
| Get Head of Pwa |

Request OFFPWQ
Rf-f_lu"_e [ Pull Request

Positioning from PWQ
?

Yes, Scan Other Units Yes, Try

Other Units

POS5:

l Get Next Unit J

POS3:

Back

to Original

Unit

?

Unit

Present &

Available Yes, idle

Unit Have

Xfer Reqs

TWQ+0

Let Xfer

Sched Do It

Any

Positioning

Regs

?

Save Current Unit

Ptr in KDB

STRTPS pPHY3

Try to Start

Failed
-

Yes, See if

Anything Else

PHY6a
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SCHXFR

Decrement

Fairness Cnt

Exhausted

Command Stack

Scheduier

SCHEDULE TRANSFER

| Reset Fairness Cnt

{7040} in COBFCT

init to Very Large

Latency & No

‘Best’ IORB

Blk Type

aupDs

?

Unit

Unavailabie for

Xfer (ie Oper

{ntervention or

Rewinding}?

Set up Min

Latency

Can Handle

4
UDSLTM (Unit Disp Fhi}

Call Dev. Dep Code to

Get Bast Latency Req

From Alt Xfer

Requests for the Unit

{
! If Monsko Return

i BUGHLT (Unexpected

LATOPT Failure:

Q\ -,

Chan

Active

Time to Round

Robin

}-
— 
A

O (@
9}

Better

Than Current

“'Best’'?

Save As

Current Best

1

LTV

L Get "Best’” Choice j f,(:;f\‘/%

* Now Idle
ONFTWQ

Move to Head

of TWQ

!
STRTIO pPHY3a

Attempt to Start

|
|

1/Q

io XFRC
Sucseed APHY T

Yes Round Robin

- Chan Vs

~/Suupoft Command
Stacking

- Sntar Commund

Stk Scheduinr

' No

Raturn

SHY7



Setup to Continue Scan

From Last Active Unit

(Kept in CDBCUN)

Return

XFRCHB: Y VYes

If Unit Available,

Move Special IORB

to Head of TWQ

\

XFRX

Try to Start 1/0 for

this Unit

XFR3:

@ [;ep to Next UnitJ

XFR1:

Looked

at All Units

No on Chan No

GFRIDD = ¥ -
| »

Reset Fairness Cnt Typea

(TD40) in COBFCT Ul;JB

\
Yes

Need to

Chk Home Blk &

Special IORB

Present ?

No

TWQ+0

& Unit Aucil

?

Yes

Call STRTIO pPHY3a

No

XFRX

Try to Start /O

for this Unit

Call STRTIO pPHY3a

Succeed

XFR4:

?

Is

KDB Active @
Yes

XFR7: ¥

r Get Next Unit J

XFRX

Try to Start 1/0

for this Unit

Call STRIO pPHY3a

Succeed

Back to

Starting Unit

Continue

Chan Scan

?

Pull IORB from TWQ

Indicate Hard Err.

Post as Done {DONIRB

pPHYS)

Yes

PHY7a
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No, Try Another Unit



Command

Stack

Scheduler

Chan

Support a

Command Stk

Currently

Transferring

Unit

Return

More Than

1 Request in

“Full LAT.OPT”

Flag Enabled

?

UDSLTM (Unit Disp Thi}

Compute Best Latency

Stackabie ]

~MINLAT

? No

[ Save ‘Best’ IORB ]

1
ONSTWQ

Move It to 2nd Placs on TWQ

Y

STKiO ‘?

Stack Command f-g;turn

Call CDSSTK iChan Disp Tbi}
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“\NTERRUPT DONE" DSK/DRUM DEPENDENT CODE

Pg Have

Swap Error

Was This

a Write Oper.

?

Clear Write Bitin

CST3 Age Field

Pg State =

Write in Progress

?

Cailed When Short IOR8

Done for Disk or Drum

increm. PSKED

(Teil Sched Rd

Complete)

!
Store Rd Done for

Pg State Code in

CSTO Entry

Decrem. IOH:J

Fork Waiting

for Write Completion

(DWRCFL) =0 Yes

?

Increm. PSKED_l

!

Page Deleted?

{CST2 Entry=0)

1f 10IP =0 (Writes

All Completed),

Clear DWRCFL

Put Pg on Deieted

Queue & Set Pg

State to Deleted

Mark Pg Still Needs Writing
If Error on Write, Clear Error Flag

Py Reassigned

While Writing?

Write to DSK

?

rd

Keep

Pg Requested

{DSKSWB=1)

?

ONRQ

Put Pgon

End of RPLQ

Qfl"fl ’

)

ONRQ

Put Pg on End

of RPLQ

OFRQ

Put Pg on Top

of RPLQ

1

e Rewrn )Retlurn

PHYS
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Called When Long IORB Done

for Disk {Infrequent Case)

Satisfied Fiag

(PSKED)

Increment Page (/O

Swap Error

Pg Have

OFN Owner

?

SWPERS:

Ordinary

File

?

FNDFFG

Find Type of

Fork Page

f
Dispatch to

Correct

BUGHLT

SUGHLTY

BUGCHK

| Swp Errin

Index Blk

v

FNDFFG

IFind Typeof

Fork Page

!
Dispatch to

Correct

BUGHLT

Mark Error

in SPTH



“INTERRUPT DONE” MAGTAPE DEPENDENT CODE

Called When Non-Dump Xfer Done For

MTA At Interrupt Level

MTAINE:

Check All

Error Flags

Certain

Error Bits on

{ie EOF)?

MTAIND

Uniock Pgs &

Mark Done

Y

MTAKIL

Kiil Ail tORB's Left

On Queue for This Unit

!
( Return )

Int. Received for

Nonactive {ORB

MTAIND

Unlock Pgs &

Mark Done

|

Return

Only Want To Abort

for a Good Reason

PHYS
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( MTAKIL )

{

Set “Abort All IORB’s

For This Unit”

Flag (ABORTF)

Y

PHYKILL

Dequeue All Nonactive

IORB's From TWQ

for Unit

Y

Mark All IORB's

as Aborted

(IRBAB Flag)

V

Call MTAINT

for Each IORB

for This Unit

Y
Return

Mark Buffer Ready

Flag (IRBFR} &

Clear Active Bit

(IRBFA)

Y

MULKCR

Unblock All

Buffer Pgs.

Y

Decrement No. of

Requests Pending

\

Return

MTAINT is

Being Called

Recursively





Requesting DISK/MTA I/0 Comments

SIOl

(1) The algorithm for queuing up a MTA request is:

If the request requires positioning, append the

request to the PWQ.

If the request requires no positioning (i.e.,

Read/Write Forward or Read Reverse) append the

request to the TWQ only 1if the PWQ 1is empty.

Otherwise, append it to the PWQ.
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DSK/MTA Interrupt Handling Comments

PHYINT

(1) The channel dependent routine (RHZINT for RH20s) is

called to analyze the interrupt. Lower level routines

called by RH2INT (i.e., Unit dependent routines) return

an argument in AC, P4, to PHYINT to indicate whether to

dismiss the interrupt (P4 = @), to schedule another

channel <cycle right away (P4 < #) or to housekeep the

current request (P4 > @) Dbefore scheduling another

channel cycle. The channel dependent routine also

records error information so that PHYINT can see if

error recovery is in progress or should be started.

The request to dismiss (P4 = @) is invoked for example

when the done flag is on and the channel 1is not

occupied. The request for an immediate channel cycle

(P4 < @) is made when a positioning done interrupt has

occurred and there is no transfer in progress. Transfer

Done requests will require further housekeeping (P4 > @)

by PHYINT before scheduling another channel cycle.

SCHSEK

(2) The scan algorithm with read preference in effect

performs as follows:

Take the next higher-numbered cylinder read request from

the current cylinder. If none, take the next

higher-numbered cylinder (write) request from the

current cylinder.

If none, take the lowest numbered cylinder read request

from the current cylinder. If none, take the lowest

numbered cylinder (write) request from the <current

cylinder.
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JSYS CALL FLOWCHARTS

TTY DEPENDENT LEVEL

TTYOPN - Teletype Opening of a File OTT1

TTYIN - Teletype Sequential Input STT1

TCI/TCIB - Get Character from Line's

Input Buffer STT2

TCIO - Get a Character STT3

TCOE - Echo Character STT5

TTYOUT - Teletype Sequential Output STT4

TCO/TCOB -~ 1lst Level: Output a Single

Character - Translate According

to Fork's Specification STT5S

TCOY - 2nd Level: Do Links & Formats

for a Particular Device STT6

TCOUT - 3rd Level: Do Buffering

and Output 1 Character STT7

TTSND - Send Character to Line STT8

TTYCLS - Teletype Closing of a File CLTT1
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OPENF-TTY
TYOPN
TTvO Dev. Dep. Code

CHKAPD

Set WRTF Bit if

Append Requested

r TTVOP1: :{
CKJFTT

See if Device

is TTY:

RETSKP

Successful

Return

LCKDVL

Lock the DEV Tbis. Lock,

DEVLCK, & Go NOINT Store this User’s Job No.
v for Line in DEVUNT Thl.

FNDUNT *
Get DEV Tbls. index

for this Unit Set Open Bit, DV%OPN,
" for Line in DEVCHR Thbl.

DEVAV *
See if Device is

Avail. to this Job Unlock DEV This.

Lock, DEVLCK

TTOP3: *
Unlock DEV

o Tbis. OKINT

! !
( Err Ret-OPNX7 )

Setup to Return

TTYASQ with SIZF Bit Set

Assign TTY

if Possible

RETSKP

Successful

Return

TTYOP2:

Unlock DEV Tbils. Lock

& Go OKINT

Setup in AC1

Line No.,, TSACT1/2

and MDISMS

Unsuccessful

Return
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Get 1 Input Char SEQUENTIAL INPUT - TTY

for the Line STRING & BYTE DEV. DEP. CODE

Controlling TTY?

(AC, JFN, Hold-1)

Get Line No. for

Job from JOBPT

Job

Attached to

400000,, Line No.

Line & BKJFN

N Done ?

Get Char from

RSCAN Buffer

No. from JOBPT

if 1st 3 Char of Dev. Name

are TTY, Get Control. TTY

Call Input

OPENed

in Binary

Get Dispatch Adr.,

TCI

Translation)

(Routine that Aliows

Routine

in TTYSRV

Perform RESCAN

Housekeeping

Use Normal Mode

for TTYs

TTYINB:

Get Dispatch Adr.,

TCIB

Dispatch to

TCI/TCIB pSTT2

to input Char.

Blocked

?| Yes,

Try Again

Line No. TTYATW

in AC, DEV, ULKTTY

Available Wait for Attach Unlock Dyn. Data

Y for Line

{Allow Alloc.)

LCKTTY

Lock Dyn. Data for

Line (Prevents Dealloc.)

400000,, Line)

Line ULKTTY Yes
Active? e 5

(RETSKP?) Unlock Dynamic

Data for Line Setup to Return in

AC, A, Just Byte Size

+ of Char Specified
at OPENF

indicate Error to

Caller (Set ERRF Bit) *1[

Return

(Char in AC, A)& STT1
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Get Char From

{nput Buffer

Called from TTYIN

Data

Mode Binary

Get Binary Char

( TCIB , from Input Buffer

Py

Indicate Already

Echoed

Repeat

Last Char?

(BKJFN?)

Return LF with

No Echo

Last Char

Repeat

Last Char

?

No

Called from TTYIN

Clear Repeat Char Flag

Get Last Char input

Set Flag to Indicate

Binary Terminal Mode

1

Was a CR TCIO pSTT3

Get a Char

O pSTT3 "TClOp TCITTH

?et N;x;fChar Chk for TTY Int.

rom Sutter & Let PSI Handle It

Needed TCI2: Was

to Blk lta TTY
5 Yes \ Yes Interrupt
! Unsuccessful 2

o Return " No

TCI13: TCiB1:

TCITTI Setup to Return in

Test for TTY Interrupt T1 Char. + Parity

on this Char & Let

PS! Handle It

( TCIR )

Was

itaTTY

Interrupt

?

Echo CR-LF ”Echo Flag On
Call TCIECO & Char Needs Echg;

for Each Char

TTRAIS

‘Raise’ Input

Char if Nec.

Y

TCIECO

Echo Char

if Necessary

—

TCIR —

Save Last Char in TYLCH

in Dyn. Data Block for Line

1
RETSKP

Charin T1,

Successful Return

Do Deferred

Echo if Nec.

Input Reqguest Means

tmplicit Clear of

CTRL/O so Ciear

CTRL/O Flag, TOFLG

TCOE pSTT5

Echo Character

\
Return

STT2
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Will Echo Char if

Not Echoed by Sched.



Get Char From

( TCIO ) Line Input Buffer

| NOSKED |

Any Chars

in Line’s Input

Called from TCI/TCIB

TCIO1:

No

TTICNO:

BUGHLT if No

Ptr. for Char.

|
Step to Next Buffer

Wait

a Fork Waiting

or this Line

C TciIr2 )~

Save Data Mode

if at End of Current Buf. Record this Fork is
Waiting for TTY

t (in TWFRK)
Get Next Char. & Indicate No Forced

Store Updated Ptr. Wakeup in TTFWK
in TTIOUT ‘

Reduce Cnt of Chars Dispatch to
in Buffer Function Table

TTXXVT

at Offset,

_ TTVT32

Buffer TTRLBF (FE Disp. Adr. = Ret.)

Empty? Rel (PT Disp. Adr. = TCIPTY
SR T ease

TC'ET‘O Buffers (Input Char.))

No '

B !
Perform

OKSKED Housekeeping
Tasks

SNDXON

Send XON if V
Needed ULKTTY

Uniock Dynamic

RETSKP Data Blk for Line

Successful

Return }
Get into AC1

Line No.,, TCITST

& MDISMS

STT3
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Make Sure No Other

Fork is Waiting,

Then Go Into Input

TCIF1:

ULKTTY

Release TTY Lock

& Go OKINT

Y
TTFRKT

Resolve Conflict by

Halting Fork if it's

Inferior or Putting

it in Fork Wait

if Not

Non-skip Return

to Reverify TTY

in Case We Blocked

@@ Non-Skip Ret to Say

a Block has Occured



Output 1 Char

TTYOUT to the TTY

AC, JFN, Hold

400000,, Line No.

or-17?
Yes

Dispatch to

TCO/TCOB pSTTS

If 1st 3 Char of Dev. Name to Output Char

are TTY, Get an-t;olling }

TTY No. from JOBPT

ULKTTY

‘ Untock Dynamic
Data for Line

Setup to Send Out in V
AC, A, Just Byte Size of

Char Specified at OPENF
(Return)

TTYOUB:

Get Dispatch Adr.,

TCOB

Get Dispatch Adr.,

TCO

Y

Line No. TTYATW

in AC, DEV - .
4 ' 1 Wait f

Available No A:tlac: '

\

LCKTTY

Lock Dynamic

Data for Line

Line ULKTTY

Active?

(RETSKP?)
| Unlock Dynamic

Data for Line

\

indicate Error to

Caller (Set ERRF Bit)

\

Return
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SEQUENTIAL OUTPUT -TTY

STRING & BYTE DEV. DEP. CODE

Call Output

Routine in

TTYSRV

Allow

Transiation

STT4



TCO - 1st Level - Translate According to Program’s Desires

TCOY - 2nd Level - Do Links & Format for a Particular Device

TCOUT - 3rd Level - Do Buffering, etc.

1st Level: Called From TTYOUT

Output a Single Char. ( TCOB ) 2;: ttfs‘;e: B?i:? g:;:n TTYOUT

Y

rSave Line NoJ
|

Yes TCOB1:

Is the

TTY Data Mode

Binary

?
Get 7 Bits of Char.
& Parity

Get Low Order '
7-Bits of Char. TCOU1 pSTT7?

Output the Char.

Without Adding Parity

Translation

in Effect for

EchoOnly

?

Yes No

TC18

Echo Character ( TCOE! )

JCOE Cailed from Sched.

! |
If in Page Mode, Clear

Line Position Within

Page to Prevent XOFF

Char.

in Control

Groups

?
TC1D:

Is this

a Rubout

Convert Char. to

Printing Equiv.Get Output Control Mode Bits T
for CTRL Char.

00 - Send Nothing t
01 - Indicate, ie. T Get T Code & if

10 - Send Actual Code Echoing (IMECHF # 0),

11 - Simulate Format Action Incr. LINKF Flag

for Echo and/or

(For Escape, Use $) 1

Output Required

?

TCOY pSTT6

Print indicator (i.e.t)

C TciB ) Yes t
TCOY pSTT6

TCOY pSTT6 Print Char.
Call Level 2to

Output the Char. Flush '
Char.W - If Doing Echoing,

Y (00 Case?)

STT5

118



2nd Level: Cailed from TCO/TCOE

TCOY Handle Dev. Idiosyncrasies

\
Save Registers

Rubout

Yes Char.

|

No
TCOUT pSTT?

Send Char. Out

’ and Character Accounting

Account Spacing

Performed by

Half Duplex TTY

No, No Echo

Yes, Echo CTRL Funec.

Use Char. Code to index in CHITAB

Format Routine (ie for CR, FF etc.)

(Later Calls TCOUT)

Directly

Linked

immediate Char? TTOHA

(IMECHF # 0) Yes or No
? Full Duplex

TTY

No ?

Yes

Char.

in CTRL

Groups TTICOT.
(Code < 40) Yes

? to Pick up Disp. Adr.:
No TCOUT pSTT?

or

Has Lower

Yes Case

?

No

Upper if Lower Case

Case Letter Char. Convert to

No Upper Case

Yes

A

Indicate TCOP

Bit, TT%UOC, Output T Char.
0?" Yes | & Account Space

\ r~ No ' ‘

TTCO6: Call Routines to
TCOP Output CR & LF

Output Char. & Reset Line Position

& Account Space

Geove D——=1
Restore Registers

!
( Return )

STT6
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Step to Next

Position on Line

TCOUT pSTT?

‘Output Char.

(3rd Level Output)

Y

( Return )



Entered From

TCOB

( Tcour )i

Parity Bit

Needed for

Char.
3

Yes

H
g

Do Parity Logic By

Executing Instr. inTbl,

TTXVT

at Offset

TTVT12

7

Yes

TTLNKS3

Scan Link Word,

Sending Chars.

to Lines Specified

|

3rd Level: Called From TCOY/TCOB

Do Buffering & Output 1 Char.

if Parity Bit Needed

For Char., Do Parity Logic

By Executing Instr. in Thl.

TTXXVT

at Offset

TTVT12

Ccous3

Will Char.

Fit in Output

Buffer

Line a

PTY & Not

Opened

NOSKD1 & Tur

Off DLS Chan

Buffers Exist

(TTOIN #* 0)

?

Indicate Failure to Sched.

(-1 to TCOEER)

l
Return

TTGBF

Try to Assign

Needed No. of Buffers

Yes

Step to Next Buffer

if at End of Current Buf.

{
Store Char. in Qutput Buf.

Updated Ptr. in TTOIN

& Updated Cnt in TTOCT

Y
Turn on DLS Chan.

& OKSKD1

1

Setup Sched. Test Word

& MDISMS

Line No., TCOTST

Go Store in

Output Buffer

in the Sched.

or NOSKED

Special Sched Entry Point When

SCoTCo Entering from TTEMES

Yes

STRTOU

Start Qutput to Line if Needed

Dispatch to Table

TTXVT

at Offset

TTVT13

(Disp. Adr = STRTO1 for TTFEVT)

R &I

Store Byte Ptr. (to

New Buf) into TTOUT

Setup Sched. Test Word

No. Needed,, TTBUFW

& MDISMS

Yes
Line

\

Ge:turn

|

!

l

Active

?

TTSNDO

Send Char. Routine

NOSKD1

STT7

1270

Turn On DLS Chan.

OKSKD1

Turn Off DLS Chan

Call TTSND pSTTS

Start Output to

Line if Nec.

Callable from

Non-Pl Context



Send Char. to Line

Called at interrupt Levei, or

JTSND in Sched/Process Context with
TTY Interrupts Disabled

Line

Doing a

SENDALL

?

Start Up a Line Xfer

via the DTE20
SENDALL

Buf. Empty

?

Get Next

Char.

DTECHYes 4 Primary =< O
@ Protocal Output via

Housekeep Secondary

SENDALL Variables

TTSND7: ém
CTRL/S Set Waiting for 11D" t Waiting for one

1’ Increase Cnt. of Bytes in 11

Setup Nec. Args

for Call to DTESRVChars in

Output Buf.? Clear Qutput-Active Flag
(TTOCT # 0)

?

) i DTSNGL pDTE1
Yes CLENUP Go Do a Single Request

Call TTRLOB to Release

Get Buf Ptr from ) Output Buffers

TTOOUT. (BUGHLT if int. On Empty Output Decr. Bytes in-11

if No Ptr.) & Save it Buf. Requested, Put Succeed Restore Orig. Ptr. in
a Word in BIG BUF ‘951;5'("’ TTOOUT

‘ with Bit TTOIRQ Set : Incr. TTOCT
" (Sched. (TTCH7)

Step to Next Buf. if Will Find 1t) INTRST: tGo. Sched. Retry
at End of Current Buf. N ”

& Update Ptr. in TTOOUT I fo°‘;aN:‘tW‘"‘“9
r Packe

i (Return ) (ie Clear TTFPK

Get Next 9-Bit Char. & i
Reduce Cnt. in TTOCT Get Line No., Time Until

Event (=0}, & Disp. Adr.

(=TTSN10)

Function Page Full Simulate CTRL/S '
Escape Char. Function (Set TTSFG Flag) TTQAD

Compute Time to Do Function

for Line & Save in TTIME

Save Disp. Adr. in TROUT
BUGCHK

“] Get Char & Parity . incr. TTQCNT

(Low Order 8-Bits) TTSND-Unrecognized @ Set Scan Ptr. to Here if
Escape Code First Entry

Call Dev. Dep. Code to

Senditto TTY by

Dispatching to

TTXXVT -

at Offset

TTVT23

(FE Disp Adr = TTSND1)

(PT Disp Adr = Ret)

STTS
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CLOSF-TTY

Dev. Dep. Code

TTYCLZ °

TTYDEA

CKJFTT Deallocate Dynamic
Data for this Line

See if JFN is

for “TTY:"”

TTYCLZ2:

Succeed?

(RETSKP?)

Unlock DEV Tbils.

Lock, DEVLCK

RETSKP

Successful

OKINT

indicate No Job Owns

LCKDVL Line in DEVUNT Thl. i
Lock the DEV Thbis. If Suppose to Blk, Setup

& Go NOINT @ AC1/Line No.,, TSACT3

i Indicate Line No Longer and Set BLKF Bit
FNDUNT Opened (DV%OPN Bit)
W 1 .

for this Line {
Unsuccessful

R

‘ Unlock DEV This. eturn
DEVAV Lock, DEVLCK

See if Device is

Available to this Job V

OKINT

Is It \
? No T RETSKP

Successful

Yas Return

GTCJOB

Get Controlling Job

for this TTY

TTYCL4:

Was

There One? Unlock DEV This.

(RETSKP?) i Lock, DEVLCK

OKINT

( ERR RET-DEVX2 )
No, Shouldn’t

Happen

This TTY

Also Assigned

?

CLTT
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SCHEDULER TTY INPUT ANALYSIS & STORAGE

TTCH7 - Moves Characters from the Big Buffer

to Line Buffers SCHTT1

TTCHI - Initiates a PSI Interrupt if

Needed, Echoes if Appropriate

& Wakes Up Waiting Forks SCHTT?2
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SCHEDULER TTY INPUT ANALYSIS & STORAGE

Sched. Short Cycle Task

Moves Chars from Big Buf

to Line Buffers

Do Dev. Dep Functions for Lines
TTCH7X:

Have

Incr. Ptr. & if at

End of Big Buf., Set

Ptr. to Beginning

L
Get Next Entry

———

(Line No. + Char.)
Decr. TTBIGC Cnt.

1
Decr. Line’s Cnt. in

TTFBB of Big Buf

Send XON if Needed
Do in Line’s Dyn. Data Bik

Next Decr. TTQCNT if do Func.

Char Housekeep Message Blk

' or Qutput Buf if Nec.
Char.

TTPSRQ a Request for V

Go Wake PS! Lnt on Output .

Up Process Buf Empty Get Next Line

?

Carrier

Transition » ”

Bit Set Yes
> TTCQS: a

Start at this Line Next

Time (Store it in TTCQLN) ‘

Receiver

- Transition

No, Bit Set TT7CX : | Set TTCON Flag &
Shouldn’t ? Dispatch to Thbi

[

Happen

Get 7 Bits of Char.

+ Parity

Y

TTCHI pSCHTT2

l

gy Yes Carrier TTXXVT
On? at Offset

TTVT17

Put Char. in Lines Already TTXXVT
input Buffer Off at Offset

TTVT17

SCHTT1

}.
—.
.l

[
\

Some Scanning

v To Do
‘ TTQCNT >0 No

?

Y
TTCQLN: ¥ ' O

Setup to Check 8

Lines for Special

Requests

Entries

i DOLINE

Do Line’s Req if it’s

SNDXON Time to Do it, Where

Disp Adr is in TROUT

(FE Disp Adr = TTCONH(”

Clear TTCON Flag &

Dispatch to Thi

1

|

(FE Disp Adr. = NTYCOF)IZ)



Called from:

TTCH7 if Char. Found in Big Buf;

Initiates a PS1 Interrupt if Needed;

Echoes if Appropriate & Wakes up

Waiting Forks Yes Stand. Line

or immed. Mode,

?

No, Deferred

STADYN

Chk for Fully

Active Line
Fork

in Input Wait

for Line

?

Yes

Turn off CTRL/S Flag

if Present

Set Echo Char. Fiag for

TCOUT{-1 to IMECHF)
Line Have a

Controlling

Job?

Permanent

Block

?

TTCHI2: e Clear Err. Flag, |

GPSICD TCOERR Yes

Get PSI Code ]
for Char. TCOE pS1 15 No

€cho CR TTRAIS

Char. 
f:a;ls:cfm Echo

Enabled

for PSI Get LF ——y

Int?
Clear Err & Echo Flags,

TCOERR & TTCHFL

1Incr. Input Chars

(NTTYIN) TCOE pSTTS

v Echo Char. via Normal
Qutput Stream Send XOF to TTY

if in Page Mode & Char. a = if Input Buf. Cat. within

XON/XOF, Dispatch through 
8 of the Max.

TTXXVT +TTV10/TTV20 
v

to Do XON/XOF & Ref to TTCH7 Clr. IMECHF TCOUT Fail

& Note Char. = If Char. Caused Buf. to
(TCOERR =0)

TTCHIN: Not Echaed Become Full, Request
a PS! Int. if Job Enabled

Binary , clmm No, Char. Echoed for Input Buf. Full Int.

Data Mode n Input
> Yes Bgf- Yes Set Char. Echoed Bit

‘ (Most Sig Bit of 9-Bit Char.)
No No & Clear IMECHF Fork in

tnput Wait

TTCHIS for this Line

Nuli Return Assign Buffers if

Char. Yes Nec. (Ring Beil & Ret

? if Fail) Save Ptr.in

No TTIOUT Tell Sched to Unbik Fork
{ie Call UNBLKF) if:

Data Mode Binlarv or

Yes If at End of Buf, Step Inp. Buf ° D32 Chars

Input Buffer to Next Buf. Away from Being Full or
Fuil Store Char in Lines Input —— Char is in Wkup Class
?! Buf s :

Cait SCDTCO pSTT? T Specified by Job or
No to Echo a Bell Update Pt" in TTIN & Failed to Echo a Char.

Cnt. in TTICT
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Line Not Fuily Active

and/or Has No Controiling Job

Char/lgnoring

Chars on this Yes ‘m
TTY?

No No

Yes Line

Inactive

?

No Yes

Line Yes Go Create Job
Becoming: on Line if LOGINs
inactive Allowed

?

No

Return -

Tnactive TTCH73: TTEMS

or Temp Active Get Bell Clear Send Short Message

& Not Perm. Yes (i.e. Bell from
Sched. (3)

No Have TTY

Interrupt Char.

(_Return)
Last

Inp. Char. Same

as Current

Char.

No, Immediate ?

Yes

TTCLPS TTCIBF

Clear Pg Ctr. Clear inp. Buf.
(on Double Int.)

TTPSRQ

Request Int form

PSI System

i
Incr. Cnt. of Ints.

(TTINTS)

( Return )

SCHTT 3
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Send Beil

& Lose

Char.

TTFWAK

Force Wake

(So Program Can

See Interrupt

Is there

Room in TTYs

inp. Buf

TTCHIO

PSCHTT2

Smash Char, on

Top of Last Char.

!
( Return )





Scheduler TTY Input Comments

TTCH7

(1)

(2)

TTC/N

(3)

The carrier-on routine for the FE device is TTCON1.

If the line is in use or a job is being created, it

just returns. Otherwise, it creates a job by the

CTRL/C mechanism (i.e., putting a request in

Scheduler's Request Queue, SCDRQB) before re=-

turning.

The carrier-off routine for the FE device 1is

NTYCOF. It flushes outputs and issues an interrupt

via the PSI system if process has enabled for

carrier-off interrupt. It then issues a monitor-

internal interrupt via routine, PSIR4, which causes

the top fork to go to JOBCOF in MEXEC to cause the

job to be detached.

TTEMES is called at Scheduler Level to send a short

message to a 1line. If the 1line is active, it

appends characters to the line's output buffer. If

the line is not active, it creates a message-~length

dynamic block for the line and puts the characters

into this block.

TTEMES calls SCDTCO (pSTT7) to output each char=-

acter via TCOUT to the buffer or message block.
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REQUESTING DTE OUTPUT & DTE INTERRUPT HANDLING FLOWCHARTS

(DTE PROTOCOL HANDLER)

DTSNGL = Queue Up a Single Character Output Request

DTEQ - DTE Request Queues for RSX20F Protocol

DTESKD = Start a To =11 Operation

SKVER1 = Process RSX20F Packet

INTDTE - DTE Interrupt Handler

DN11X - To =11 Done

DEQDTE - Dequeue Completed Request,

Post it, and Schedule Next

One

TTYINT - Complete a TTY Output

Request

DNSNGL - Post Single Character Done

DINGME - 108 Received a Doorbell Interrupt

DOFRGM - Start a To =10 Transfer

DN1ORS = To =10 Done

TAKLC2 = Process To =10 Done for

RSX23F Protocol

BIGST2 = Store Character into the

Big Buffer
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DTE1

DTE1l

DTE?2

DTEZ2

DTE3

DTEA4

DTE4

DTES

DTE4

DTE®S

DTE7

DTES

DTE9

DTE1@





REQUESTING DTE OUTPUT

Called From Interrupt, JSYS

& Scheduler Levels

Queue Up a Single

DTSNGL ) Char Output Request

{Called from TTSND pSTTS)

DTE Request Queue

for RSX20F Protocol

DTEQ (Called from DTSNGL,
Sched. & Interrupt Levels)

SNGPK1

Inactive & Have

Room ?Yes

SNGPK2

Inactive & Have

Room ?

DTSNG3:

Unsuccessful

In Sched.

(INSKED # 0)

' ?

Get Interrupt Loc.,

| TTYINT

(To Be Stored Into QINT

Field of a DTEQ Packet)

From Sched ASGND!
DTSNG6: ' (INSKED+#0) or Get a2 Request Node

NOSKED Yes | from COMQ AreaDTSNG2 (bTEQ ) )

Add Line No. & Byte to

Single Packet

Link Packet to DTEQS Queue

Perfgrrp Housekeep. on

Args. from Caller

Y
SETRGN

Get Comm Region

Pointers

Yes, Can’t Block

. ASGNOD

if Not ;:Iread}l There Get a Request Node No
Update af:ket s Byte Cnt from COMQ Area

& Flag Bits (If Full, (BIk. if Nec.)
Set SNGAVL Bit) : . Yes m

If DTE Inactive, Start It

Call DTESKD pDTE2 Have a COMQ Unsuccessful

HAVNOD: ¥ Packet Adr. Return

Store Caller’s Args into
RETSKP Packet’s Fields:

Successful QINT, QMODE, QCNT,
Return QPNTR, QLIN, & QDEV

DTEQ13: '
Put Unique Code from

Caller into QCOD

(For TTYINT's Benefit

at Int. Level)

DTEQ1: t

Add Packet to End

of DTEQS Q.

DTESKD pDTE2

Go Start Up the

DTE



Routine to Start a

To -11 Operation from

the Top of the DTE's

Driver Queue

DTESKD

DTEQS

Queue Empty

?

Reloading

the -11

SKVER!1

No

Needed)

Process Protocol Version 1

(RSX20F) Packets

DTSNGL Packet!

Set DTE11 Bit in DTESTS &

Active Bit (SNGACT) in Single

{(No Formatting

If Packet Flushed (QFNC=0),

Go to .

DEQDTE pDTE4

to Post Packet & Return

SETRGN

Get My Comm. Region

to This -11

|
Use Protocol’s Vers. No.

in CMVRR to Pick Up

Disp. Adr in SKDVEC Tbl.

DTEQS

Queue Still

Not Empty

?

Yes

Vector to Dispatch Adr

& Start Transfer

(Disp. Adr. = SKVER?1 for

RSX20F Protocol)

i
From Packet in COMQ Area,

Setup in PKTADR:

HDDEV & HDFNC

& Clear HDSPR

Packet

Store Datum from

QPNTR into HDDT1

Set DTE11 Bitin DTESTS

(-11 Receiving Bytes)

Indirect

Packet

SETRGN

Get My Comm.

Region

1
Get Single Packet’s

Byte Count

Corskom>

Store in HDDAT

MIN[QCNT, MAXINP]

Set Indir Bit, DTE11l in

DTESTS

Zero HDLIN

STOREG: Y=

Store 1DIO in HDCNT &

QLIN (if # 0) into HDLIN

STORG1: '
SETRGN

Get My Comm. Region

!
Get a Packet Byte
Count of T1DIO

Build 8-Bit Byte Ptr to

RSX20F Formatted Packet
Zero CMFWD (i.e., Byte Mode)

DTSTRT: '
Store Packet’s Byte Cnt in

Store 8-Bit Byte Packet Ptr..

in DTEEBP (in -EPT Tbl)

DTE2
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TDING11

Go Start the -11

(Ring Its Doorbell)



Spurious

DTE or

Reloading

-11?

No

No

Yes

-10

Doorbell

Interrupt

?

All Primary Protocol Interrupts

Come Here After AC’s Are

Stored by DTETRP Routine

DTEPRG:

DTREST

[ Clear DTETDN Bit by CONO InstiJ

Reset the DTEYes,

Shut Off

This -11

POW11:

DTEPF1

Tell -11 About

Power Fail by

Yes Ringing 11's Doorbell

TO11DN:

Clear -11 Done Bit

by CONO Instr.

1]
SETRGN

Get Comm. Region

]
Get RSX20F’s Disp.

Adr., DN11X

DN11X

pDTE4

DINGME

Yes pDTE6

Recieving

Any Flavor of

Message

Yes

poomsa: Y
Get RSX20F's

Processing Adr.,

\
BUGCHK - To 10

DN10RS

DTEDNE Done Received

with No Message

Dismiss

Interrupt

Supress

Reloads

Is this

the Master
Yes

Set Reload

Flag, DTRLD

DN10RS

pDTES

Reload the Machine

DTREST

Reset this

DTE

!
Say Not Running

a Protocol

(Clear DTRLD)

‘ CLRDTE: +
Tell Job 0 of

Reload

{+1 to LOAD11)

Y

Schedule Job 0

If DTE Inactive &

DTEQS Not Empty,

Dequeue & Post

(Via DEQDTE pDTE4)
Ail Requests for this

DTE

(+1 to JBOFLG)

-10 was

No Interrupted

llToIl

-11 Error -

Jermination vy,

?

No

TO11ER: ‘

e 12 TO10ER:
To

10 BUGCHK

Error Yes DTE Dev Error

?

No

DTEDNE "L

Restore ACs

Y

Dismiss1
(XJEN DTETRA) Interrupt

DTE3



Doing To

To-11 Done Interrupt

11? Yes

Doing

indirect

(DTE111=1

Clear CMIP Bit

(No Longer Doing

indirect)

Set To 11 Bit, DTE11

Store MIN[(QCNT),MAXINP]

into CMQCT

;
TSTSGL

See if This

is a Single

Packet Gp

@ Dequeue Completed Request,

Post it, & Sched. Next Req.

Put Next Packet on

Top of DTEQS Queue &

Get Args from Packet

'
Clear - 11’s Ptr, DTEEBP

Y
RLENOD

Free the Node

%
Do Special

Posting

Setup Approp. Byte Ptr

If a Fuil Word Ptr., Set

CMFWD Bit

NOTWRD: {
Store Byte Ptr. into

DTEEPP

Set CMIP Bit (i.e.

indir. Ptr. is Set Up)

\
DING11

Go Ring the -11

Send it

All Yes

Be Partitioned

Update QCNT by No.

of Chars. Already Sent

Adjust Byte Ptr. & Store

into QPNTR

%
DTESKD pDTE2

Go Do Next

Part

DTE4
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No, Packet Must

DTE Yes [DTESKD pDTE2
Active "

? Start it

No J

If QINTFO0,

Vector to its Disp. ’_-
A Chemrm)

pDTES

@ Return to Post a

Single Char. Done

Put Next Packet on Top

of DTEQS Queue

Clear Single Packet Flag Wd.

@
DTESKD pDTE2

Reactivate the DTE

%
Setup 16-Bit Ptr. to

1st Char. in Packet

SNGPST: ;
For Each Line No., Char Entry

in the Packet, Pick Up the Line No.,

& With Unique Code = 0, Do the

Post Via Cail to:

TTYINT pDTES



Called at Int. Level to Complete

a TTY Output Request

(Chars. have been sent to

the -11, but not acknowledged)

GETLIN

Get Proper

Line

RETSKP

? No

Yes

STADYN

Get Adr. of Line’s

Dynamic Data Area

Line

Becoming Active

or Inactive or

Not a TTEMES

Blk

?

Update No. of Chars.

By No. of Chars. Sent

Store New Cnt in TTOCT

Get Output Ptr., TTOOUT
" & Advance if Nec.

{
CNTSET

Adjust Qutput Cnt.

FNDEND

Ga Get Chars.

At

Least 2 Chars.

in Output

Buf

?

|
TTYINT:

Add No. of Chars. Sent

to F.E. Cnt, TTFCT

Clear To-11 Done Pending

Bit, TTFPK

Get Line's Allocation

from TTIFMC

Line

Have Room

For More

Chars.

Set Line Waiting For

Unblock Bit, TTFOW

TTYIN2:

CTRL/S

Typed

?
Clear Output Active

Bit, TTOTP

Store New Output Ptr.

in TTOOUT

Get Cnt. of Bytes Found

Get Int. Disp. Adr (= TTYINT)

Set Waiting for -11 Done

Bit, TTFPK

Store Line’s Dyn. Data

Adr. into TTYVR2

Any

Output

Chars.

Clear Output Active

Bit, TTOTP & Clean up

?

|
Get Line No., Cnt. &

String Data;

[.DFHSD,,.FEDLS]

Y
FIXARGS

Fix Up the Args

DTEQ pDTE1

Queue the Request

DTES
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DTEAQ Failed;

Restore Cnts. &

Arrange Sched. to

Restart Qutput

D
Add Buf Cnt. (TTOCT)

to Adr. of Dyn. Data.

Store Orig. Outp. Byte

Ptr. into TTOOUT

INTRST: '
Ciear TTEPK Bit ]

Do Single v

Char.

Get Args:

Line No.

Time Until Event (= 0)

Disp. Adr. (= TTSN10)

TTQAD: '

Compute Time to Do Func.

for Line & Save in TTIME

Save Disp. Adr. in TROUT

Incr. TTQCNT

Set Scan Ptr. to this Entry

if 1st Entry



-10 Received a

(DINGME) Doorbell Interrupt

Start to -10 Transfer

SETRGN

Get Comm Region

Want

Reload or

Go Reload

Reinit (i.e. Did

-11 Crash)

?

Yes

No

DINGM1:

End of

Indir. Xfer

(DT1I7D =1) Yes

No

DINGM2:

TO10IC

=TO11IC

(2) Yes |

(CMIP) =0

?

=TO11I1C?

INDRCT:

-11's

Indir. Bit

Yes

TO10IC

(2)

DINGER

: pDTE3

Clear Expecting

No Indir. Bit (DT1ID) |

DINGM6:

BUGINF - Incorrect

No Indirect Setup

? Yes

No

CLRBEL

Clear Doorbell

0101

=TO111C

+1(3) No
?

Yes

Equalize Count
Around & -10

at Max Value

(377)
?

Yes

Is

There a

TO10 in

Progess Yes pinGMa: *

Dismiss

No

DINGM3:

BUGINF- To -10

Cnts Don’t Match

? BUGINF - To-10

In Progress on

Doorbell

DINGER

pDTE3

Set TOIT Bif(_ in Comm

Region (CMTOT) (4)

!
CLRBEL

Clear Doorbell

Go Reload

Q Count

(CMQCT)
>0?

BUGINF - 11's

QCount=0

error

DTE6
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BUGINF -

Bad Indir. Cnt.

DINGER
pDTE3 Go Reload

DTEDNE

pDTE3 Interrupt

No

Cnt. of Hdr

(INCNT) =Cnt

Being Sent

(CMQCT)
?

Yes

INDRC1

DOFRGM pDTE7?

Start

Transfer

DTEDNE

pDTE3

Dismiss Interrupt



(DOFRGM)

SETRGN

Get Comm

Region

Get Protocol Type &

Dispatch to its “To"

-10 Xfer Routine

(Disp. Adr = DOFRRS

for RSX20F)

Routine to Start

a To -10 Transfer

RSX20F Protocol

DOFRRS To -10 Transfer

Save Cur. Buf &

Store Next Buf

into DTEBF

#
Set Up Approp. Byte

Ptr. (Full Word (16 Bits)

or Byte Mode) According

to CMFWD Bit

Room

for Message

in Buf

SET1

Store Approp. Byte

Ptr. in DTETBP

SET2: Y

Update Status Word, DTESTS,

From AC, P2

Clear DTEBC (No Pending

Operation)

Store Q Cnt (Bytes Left)

into DTEB1

Get Neg. Wd Cnt & | Bit into

AC,B

Set -10 is Receiving 1st

in AC, P2

Frag. Message Bit, DTET1F

fi
Store No. Left for

Subsequent Reads

into DTEBC

!

Set Doing -10 Transfer (Last

Fragment) Bit, DTET10,

in AC, P2

If Byte Mode, Get No.

of Bytes or if Not, Word

Cntinto AC,B &

into DTEB1

Store Buf Size (in Bytes)

DTE7
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Start To - 10 Transfer

by Sending Contents

of AC, B, (Via DATAO

Instr.) Over the DTE

Sending

Count

Over

the DTE



Process RSX20F
NIORDNIORS To-10 Done.

esidue DOFRGM pDTE?
Cnt From

DTEBC Yes | Start this Fragment
+*

No

Clear Intransit Bit,

CMTOT

Get Cnt of Completed

Req from DTEB1

Get Cur. Buf from DTEBF }

DODMS1: Yt

Make Buf Byte Ptr from

Adr. in DTBFWD

Have

a Residual

Func. Cnt?

{(INCNT#0)

No, Get Func &

Dev. from Initial

Packet

Set Waiting for Indir.

Setup Bit, DT1ID

ompleted

Req. Cnt = 12

or -10 Receiving

a Message Indir. Pointer with

Garbage Packet

OLDFC2:

Func. Save Cnt. in

Fully Within Next Packet

Packet? in INCNT

Clear INCNT

Find Local Residual

Cnt.

Get Next Function

OLDFC1:

Non-Header

Get INCNT }-——

Any

Bytes

Get Packet Size

& DTE No.
Func

Code Legal

? No|

« (BuahLr)

Dispatch to Adr. in Thi

FNCTBL (5)

at Func. Code Offset

{Disp Adr= TAKLC

for DLS Line Chars)

BUGCHK

Valid TO10DN - Packet

Packet Too Small

? {i.e. <124)

Get Args from Packet

Store Func with Indir. pDTE3

Bit Cleared in DT1FC Dismiss

Store Dev. Code into DT1DV Interrupt

Skip Spare

Original Clear INVLD
Func. Code {Unit in Indir. Word =33

indir. is Invalid)

Save Cnt iq INCNT DTEDNE Dismiss
& Line in INUNT - DTE3 interrupt

Set Valid Unit Bit, INVLD i

TAKLC ) Line Chars (for DLS)

TAKLC2 pDTEQ

Call Processing Routine



TAKLC2 ) -11 Has Sent

Line Chars.

Store Char
DTEST :

Sent an

Even No. of

Bytes

BUGCHK - Odd

Byte Cnt. for

Line Chars.

Indicate Data is Char for

TTYBUF by Setting DLSRCF Bit

Get Dev. Type & Char.

J
Yes

Get Dev. Type from

DT1DV & Store into

SAVTYP

Clear

SAVOFS

No

Get Line Offset

& Save in SAVOFS

ISCTY: ‘
Save Byte Cntin BYTC

& Byte Ptr. in BYTP

FT'AT(LC1: H
Subtract 2 from BYTC

No, Must

Get Byte, Line No. & Line

Offset & Type

Y
DTESTO

Store in Big Buf.

Non-TTY Dev.

on Func. 4

Be At Least

Yes Two Bytes

DTE9

!
GETLIN

Get Internal Line

No. for this Line

Line Not

on F.E.

Get Internal Line

No. & Char into AC1

BIGSTO: '
Dispatch to Thl.

TTXXVT

at Offset

TTVT22

F.E. Disp Adr. = BIGST2

pDTE10



BIGST2

of Chars in

TTBBUF +1 >

Called from BIGSTO

to Check Line Limit

& Store Char.

Beyond Bad

Guy Cutoff

!

MAXABC (=TTBSI2/2)
Yes

Store Updated Cnt.

in TTFBB

Beyond

Max. Count,
SNDXOF

MAXBBC (=TTBS12/4)
?

Send X-OFF

to Terminal

i
BIGST1:

Buf Overflowed
Yes,

Lose

Char.

Incr. In Ptr to

Big Buf (TTBIGI)

& Adjust for Wrap

Around if Nec.

|
Store AC1 Contents

into TTBBUF &

Increment TTBIGC

‘

Return

DLSSX1:

Get Line in AC, C

Get [.DFTOL,,.FEDLS] into AC, B

Clear AC, A (To the Master)

Get .DFTLO (Turn it off Func.)

BUGCHK - Big

Buffer Overflow

!
Dispatch to Table

TTXXVT

at offset

TTVT25

F.E.Disp. Adr = DLSSX2

( DLSSX2 )

Y

Big Buf Has

Overflowed

Decrement Big

Buf Cnt, TTFBB

No

Yes

SNDXOF

Send X-OFF to

Terminal

DTE10
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into AC, D

]
FIXARG

Fix Arguments

DTEQ pDTE1

Output it

No

Yes

Setup When to Restore

Line (1D5000)

LSRCF

Bit Set &

har. Null Yes

Make it a

Longer Wait

Time (1D6000)

No 3

Get Disp. Adr. to

Call TTTOBL

TTQAD: \

Compute Time to Do Func.

for Line & Save in TTIME

Save Disp. Adr. in TROUT

Incr. TTQCNT

Set Scan Ptr. to this Entry

if First Entry



DTE Interrupt Handling Comments

TTYINT

(1)

DINGME

(2)

(4)

The Unique Code argument of form (@, count) tells

TTYINT the number of characters that have been sent

to the =11 in some call to DTEQ that specified

TTYINT as its return address.

Count = @ implies this was a single

character (DTSNGL was called)

and buffer counts have already

been updated.

Count # @ implies this was multiple

characters and the count must

be updated.

TO1ldIC and TOllIC are wrap~around counters of In-
direct Transfers where TOlfIC is maintained by the
=11 and TOllIC is maintained by the =18. If the two
wrap=—around counters are equal, it means the trans-

fer finished correctly.

If the difference between the wrap-around counters
is greater than 1, the =11 has tried to send a

direct transfer before the 1last indirect transfer
finished or a doorbell has been lost in a previous
transaction.

Receiver sets TOIT equal to 1 1in Sender's section

of Receiver's communication region after Sender

sets @ or increments Q count and rings the - door-

bell; Receiver clears TOIT upon getting To-Receiver

Done (This assures that the Receiver doesn't lose

an interrupt).
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DN1ORS

(5) The function table has dispatches for such features

as:

e F.E. telling about the CTY

@ String data for the CDR

® Line characters (for DLS)

® -11 Sending error information

@ -11 wants or is sending time of day

@ Line dialed up, hung up or line buffer empty

® Set line speed or allocation

® Take =11 reload information

® Acknowledge all devices and units

® Take KLINIK data.
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Monitor Tables

ALOC1l

ALOC2

BALSET

BAT

BTB

CDB

CDR

CDS

CHNPIT

CHNTAB

CSTO

CST1

CST2

CST3

CSTS

DEVCHR

DEVCH1

DEVCH?2

DEVDSP

DEV‘DTB

DEVNAM

DEVUNT

DIRECTORY

DRMBBT

DRMCNT

DSKSIZ.

DSKSZ'n

DSKUTP

DST

DTE

DTEDTV

FCMODXx

FDB

FE

FKCNO

FKINT

FKINTB

FKJOB

FKNR

FKPGS

FKPGST

FKPT

FKQ1

FKQ2

FRSTAT

FKTIME

FKWSP

HOM

HOME

HOMTAB

IDXFIL

INDEX

INIDEV

INIDVT

INIDV1

IORB

JOBDIR

JOBNAM

- JOBPNM

JOBPT

JOBRT

JOBRTL

JSB

KDB

LPT

MTA

NAMUTP

NBQ

NBW

PHYCHT

PHYUNT

PSB

PTYSTS

SCDRQB

SDB

SNAMES

SNBLKS

SPFLTS

SPT

SPTH

SPTO

SS1ZE

STARTUP

STIMES

STRTAB

TTBFRC

TTBUFS

TTCS

TTDPSI

TTExx

TTFEWD

TTFLGS

TTFORK

TTIxx

TTLINK

TTLPOS

TTMOD1

TTOxx

TTPSI

TTSPWD

TTYPE

UDB

UDIORB

UDS



Name: ALOCY

Description: Used to help enforce disk gquotas for each active

directory. This table is of length NOFN (size of

OFN atrea in SPT).

Defined in: STG

Reference by: PAGEM

Pormat

ADIRN t

tALOC1l Directory No.
ODIRC

OFN Count

v
m

 
o
 

e
m
 
e
 
t
e
 
4
 
S
 
e
 
s

§
 

o 
r
m
e
m
 
b
 
e
 
e
 

2 
o
 
e

Note: Each SPT entcy in the OPN area contains an index incu this table.



Name: ALOC2

Description: Used in disk quota enforcement for each

active directory. This table is of length

NOPN (size of OFN area is SPT).

Defined in: STG

Referenced by: DISC, PAGEM

Format

PGLPFT

ALOC2 Count of Pages Left for This Directory
¢
 
o
 
o
 
s
t
 

v
 
e
 
e

{
}
-
n
n
m
.
-
o
—
.
—
.
—
o
-
{
}

Note: Each SPT entry in the OPN area contains an index
into this table.



Name: BALSET

Description: Balance Set Table. This table contains the set
of most @ligible forks for CPU service whose com
bined wotking set sizes are balanced with the
amount of physical core available. Only forks
in this table can be chosen to run. Position in
this table is arbitrary and has no effect on run
priority (Position on GOLST determines this).

Defined in: SCHED

Referenced by: PAGEM

BALSET

BALSET

Focaat

Pork Status Fork Index
L 
2
R
l
 
I
 
R
 

I 
I
 

I

®
 

¢
 

¢
 

2
 

4
 

&
 

o
 

o

{
}
-
n
-
—
-
.
—
o
—
.
-
m
.
—
n
-
o
‘
{
}

0123495678901234561789012345678901234.35

! Pork Index

-
+

o v
-

~
—

-

+
 
-
+

Symbol Bits Content

BSWTS 0 If 1, fork waiting for I/G (disk or drum) +oters ‘bo o
BSNSK 1 I£f 1, fork is NOSKED (no scheduling of L RN Yoy

other forks allowed) or NOSWAP B s padice
BSNUL 2 If 1, free BALSET slot (Deleted entry) )
388LD 4 If 1, fork being held in Balance Set P2- A o r X

}\'D"/ {.% hu:fgcg_’a
49, ,

T e }



BAT BLd=2

Darta 'PN R

Secdon. NuUMnER ok "{w:s‘t Kot \B\of.‘(

Name:

Description:

BAT

Bad Allocation Table. The BAT Block is one sector

in length (128 words). It consists of 4 words of

header, followed by data; each 2 word data entry

indicates the bad spots on the disk.

Defined in: PROLOG

Referenced by: DSKALC, DISC, DEVICE, PHYH2

Format

BATNAM | SIXBIT/BAT/ 1 7\
1 ! !

BATPRE | Pree Blocks Left v/ ! !
] ! H

! 19 B8THCT 17! o A ! 1

1 I8 of Pates 1 C(HAMKER MEPELR Header
! i AMded By ! ! !

1 i Mapper 1 { !
1 [} !
! BTMCT ! )

! $ of Pairs Added by Monitor { N/

1 £\
1 Bad Block Information H

1} I > Data

! 19 ADD27 351 / Pair
1 1 Address of Starting Sector t /

13 t

! . 3

! . l
1 - !

! . 1

H . !

! * !

! Ld !

l L] !
! . !
! o !
1 o {

! o !

] . 1
1 . !
! . !

H . !

! ! \

! { \

3 ! > Data
1 ! / Pair
t 1 /

BATCOD ! Unlikely Code 606060 ]
! !

BATBLK | Sector Number 1

Data Pair 0 8 18 20 21 22 23 35

vord 1 I BATNB | i BTENM I 1 | APRNN A
iBad Blks Cnti {Controllecs!Type! ! Apr Serial & !

Bits Pointer Content

0-8 BATNB Count of Bad Blks in Pair

18-20 STKNB Massbus Controller §
21 BADT Type field in BAT Pair

23-3% APRMM APR Serial ¢

wozd 2

Bits

18-3$ ADD18 0l1ad style disk address of starting sector
9=35 ADD27 New style address of starting sector



* Neme: BTB

Description: Bit Table for Disk. This table has mapped into
it, STRNAM:<ROOT-DIRECTORY>DSKBTTBL, when pages
are allocated or deallocated from the disk unit(s)
belonging to structure, STRNAM. The bit table

indicates which pages are assigned (bits off)

and which are available (bits on).

It consists of two parts: the top half contains

the number of free pages for each cylinder in the

" structure and the bottom half contains a bit map

{ 1 bit per page) for all pages of each cylinder

in the structure.

Defined in: STG

Referenced by: DSKAL:

Pormat

Pree Pages on Cylinder 0

free Pages on Cylinder 1

Pree Pages on Cylinder n

\
Cylinder ¢

/

\
5v11ndet 1

\
Cylinder n

/

1
?
0
-
/
.
—
.
.
—
—
.
-
.
—
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.
0
-
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.
—
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.
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—
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/
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,
‘
.
—
'
-
o
—
-
—
.
-
.
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.
—
.
—
-
o
—
o
—
-
—
.
—
o
-
'
-
-
o
—
.
—
.
-
q
p

q
}
—
-
y
.
—
.
—
.
—
.
—
.
.
.
.
'
-
.
-
—
.
-
.
—
—
.
.
—
u
—
/
.
—
n
n
.
/
.
—
.
—
o
—
m
.
-
.
.
o
-
o
—
.
—
.
.
o
—
.
-
o
—
.
-
.
-
t
—
n
-
.
.
"
.

Note: In the bit map each cylinder starts on a word boundary

and contains as many full words as are needed for all

of its pages.



Descciption:

Defined in:

Referenced by:

CDBINT

-2

-1

CoBsSTS

CDBMBW

CDbBODT

coBICe

CDBIUN

CDBCUN

cDBDSP

CoBECT

CDBPAR

CDBNXM

CDBXFR

CoBCCL

CDBUDB

CDBSVWQ

CDBJEN

CDBRST

CDBCNI

CoBoNR

CDBADR

coecso

CDRCS1

coacs2

cpeccl

cpace2

CDBOVR

cosICR

Coapoe

cos

Channel Data Block. This table, one per channel,

contains channel dependent instructions and data,

pointers to the units (i.e., UDBs) belonging to

the channel and information about the currently

active unit. When the channel intercupts,

control passes (via a JSP instruction) to CDBINT.

The CDB address is stored in AC, Pl, and the

prcincipal analysis coutine, PHYINT, is called.

PHYPAR

PHYSIO, PHYH2, PHYM2, PHYPA4

Pocrmat

H

@ (PC stored here on intercupt)!

MOVEM Pl, .+2+CDBSVQ

JSP P1l, PHYINT

Status and Configuration Information

Memory Bandwidth Scheduling Information

Overdue Timer when Data Transfer Active

EXEC Virtual Address of INAD/ICCW

Initial AOBJN Pointer to UDS Table

Current ACBJN Pointer to UDB Table

Unit Utilities Dispatch ! Main Entry Dispatch

! (Channgl Dispatch Table)

Faizness Count for Latency

Channel Memory Pacity Errocs

Channel NXMs

Currently Transfecrring UDB

.
.
/
.
-
.
.
-
.
-
-
o
-
.
-
-
o
—
—
—
—
—
.
-
o
—
-
—
—
—
o
—
b
n
n
—
u
—
n
-
—
.
—
u
4
}

Chantel Command List (3 words)
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 d
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G
 
e

UDP Table (8 words)

Pl Saved Here on Vector Intecrrupt Entry

BLT 17, 17 (Inteccupt Dismiss)

DATAO RH, CDBRST

JEN @CDBINT

Location Used by CDBJEN

Channe¢l COMI at Start of Interrupt

Pork Who Has Channel in Maint. Mode

Numbetr of This Channel (CHNTAB index)

Channel Status 0 at Error

Channel Status 1

Channel Status 2

Picst CCW

Second CCW

Sumber of Overruns

1
;
/
/
—
-
-
.
—
o
—
o
—
—
.
—
.
—
—
-
n
-
—
o
—
n
o
—
o
—
-
—
c
—
-
—
o
—
-
.
—
.
—
s
—
-
—
'
.
~
-
1
y
—
-
—
/
/
/

Initial STCR When Device Started

Start of Device Dependent CD8



0123456789012345617890123 4567890123435

cpBasTsS ! !ttty ! ! ;

Symbal Bits Content.

CS.FOL 0 Offline
CS.ACl 1 Primary command active
CS.AC2 2 Secondacy command active
CsS.MAlL 3 Channel is in maint. mode
CS.MRQ 4 Maint. mode requested for some unit
CS.ERC S Error recovery in progress

30-32 PIA field

33-35 Channel type field

COBDSP

See Tables UDS and CDS



Name:

Description:

Defined in:

Referenced by:

CDRCT1

CDRCXT

CDRSTS

CDRST1

CDRST2

CARDCT

CARDER

SDRLCK

CDRCNT

CDRSTS

CDRST1

CDR

Storage area for card readers (physical). Each

entry (except for CDRLCK and CDRCNT)

long where CDRN equals the number of card readers

on the system.

STG

CDRSRV

Pormat

Buffer Count

Wword for Scheduler Test

Status Word

Second Status Word

Third Status Word

Count of Cards Read

Number of "Hardware®" Errors

CDR Lock Word

e
S
 o
m
 
S
 
S
 
e
 
S
 

S
 
m
 
S
k

Count of CDRs Opened

A
P
 

R
 
T
 

e
 

e
 
Y
 
P

is CDRN words

01234567890123456178901234567890123¢435

P
 
-
 
=
@

1 1t CDERR

1t Last EBError Condition

&

1

+
+

Bits

0-17

18

19

20-35

0123456783901234561789012345678901234

Owning PFork !

Pointer Content

Owning fork

CDOL 1f one, cards in reader

CDBLK Waiting for a card

CDERR Last error condition

35

!

!

o
9 O O I |

111

11t 11ty COWRD

S T O A ! Current Intecnal Storage word

L 
o
o

4

Bits Pointer

CDAIIX

CDATN

CDMSG

cDoPN

coeR

CDCNT

cogor

cosur

CDPIR

cpsrI

CDoOM

Content

CDR opened in ASCII

CDR needs attention

Suppress system messages

CDR is open

geror in this CDR

Count of bytss now in buffer

20f button was pushed
Buffer for process level

Process needs intercupt
Suffer for PI level

If one, doing a buffer by process



CDRST2

01234567839 0123456171
823 012345678901 234135

software Status word

P1 tt ! { CDSST
G O} ! cppsSl {

Bitcs Pointer Content

0 CDSHA sSpatus has acrived® flag
1 CDMWS MTOPR is waiting for status to arcive
2 CDRLD Front end has reloaded

12-17 cpPSI pS1 chan. no. for on-line transitions
20-35 CDSST goftwace status word

Sysbal

.DVPFE

.DVFOL

. DVENX

Bits

28

Content

Device has a fatal,

uncecoverable ergror

grror logging

information follows

EOF

1/0 in progress

Software condition

Bardware error

offline

Nonexistent device



Name:

Description:

Defined in:

Referenced by:

CDSINI

Cpss1o

CDSPOS

cDSLTTM

COSINT

CosCCw

CDSHNG

CDSAST

CDsCHK

Cos

Channel Dispatch Service Routine Table.

This table contains vectored addresses to

channel dependent functions, and is given in its

generalized form. The specific channel dispatch

table for the RH20 begins at RH2DSP in PHYH2.

See PHYPAR for definitions of arguments given

and returned on calls to these channel croutines.

PHYPAR

PHYH2, PHYM2, PHYP4, PHYSIO, STG

Format

{
}
.
—
.
-
n
.
—
_
n
—
n
o
—
—
o
—
-
—
n
n
—
-
—
o
—
”
.
.
q
}

Initialize and Build Data Structure

*** Unused ***

Stare I/0 on IORB (skipsif started 0.K.)

Do Positioning to Idle Unit (skips if 0.K.)

Return Latency and Best Request (i.e. best IORB)

Interzupt Entry

Generate Single CCW Entry

Hung Reset

On Rastart, Reset Channel and All Devices

Periodic Check Entry, PIA, etc.

4
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—
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Description:

Defined in:

Referenced by:

CHNPIT

CHNP1T

Channel Priority Interrupt Table. This table
contains the head of the list of channels on
each PI level indexed by priority interrupt
level.

sTC

STG

Pormat

List Pointer
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Name: CHNTAB

Description: Channel Table, indexed by channel number, contains
channel data block (CPB) pointers.

Defined in: STG

Referenced by: DSKALC, PHYH2, PHYSIO

Format

+ + /' \

CHNTAB ! CDB Pointer { {

! { t

H H !

! ! Channel §

! t !

! | !

{ - ! !

+ + \ /

~ 5‘13 K

FosE Sraze (cofs ( Cs7n - Cs7aegr F/fza)

F5RPR=0 |\ Keptac asrs (Que
PEpzre = 4 Decer=> (oA Q/Ez_ E7LE=D QU;—'FSRpy = 2 Liar Compr x7e> ?;5}4///0 "By Wiz v Ppgpcss
SZ/p = G LEap A 2(06255'5‘

Aspy =7 7465 2% S}’K/AA HMesory Que
PSasy - 7 

" |Sy = /8 2?6[ ASS/GuED —4 PloOCes s ;'/ . 6E. PSASAN



N\
C s7psr

PS7AVL =8 AV AILABLE FoLa, RPLKQ WHEFN FELEED .Hcps;./

s7sPq = [/ PLACE ON SPHMQE WHEN FBEELFD ( HCPSS>

PS7ofL= 2 OFFLINE — AC 770N AS LS7SLM . MCPSOoPsTerR= 3 OCEL, /e sRCE To LFLLOL Acrior AS Arsesr <f. *’C-F>Sdfj>
Name:

Description: Core Status Table 0 (sometimes referred to as
CST). Each entry in this table, indexed by
physical page $, is principally defined by the
pager. 1If the page is in use, the entry contains
the age stamp for the page, which processes have
treferenced it and whethec the page has been modified.

. The age stamp field is used to show the page's state
if it is not assigned to a process.

Defined in: STG (MASKS - efc 7wn 220/—00)
Refezenced by: APRSRV, DSKALC, PAGEM

Pormat

9 32 333y s

CSTAGE ! ‘ 11 / \
Process Use Register 1M

]

CSTO 1 .

9 or 32

CSTAGE ! ! Gaxne CFXRD )
Page State ! ! rork 4 !

H

{

!

1

!

!

!

!

i

!

Physical

Page }
]

!

!

!

!

!

!

{

!

!

!

e
 

o
 

o
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o
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.
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o
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o
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!

{

{

{

{

!

i

!

{

t

!

!

!

!
!

!

!

{

!

!

Bits Pointer Content

0-8 CSTAGE If page in use, contents of pager age
register ( >= 100 ) at last age
tegister reload

9-32 Process use register if age field
33 34 

indica:cs page is in use ( i.e.,
- CS7r o8~ ) age >=100). Bit n is 1 if processs (’Efi SELow with core number n has refecenced it.

3s This is the "modified” bit whichCORMB is set by the pager on any write
teference. This bit will be 1 if
the page has been written since
the last operation.

0-3 CSTAGE If page not in use, this field
indicates (right-justified) the
page state as follows:

PSRPQ = 0 On replaceable queue
PSDEL = |} To be put on replaceabdle

queue

Read completed
Write in progress
Read in progress

Page on special memory

queue

PSASN = 10 Page assign to process

if age field >= PSASN.
(The age field should
alvays be strictly
greater than 10 since

it is initialized to
to 100 and increases
in value as the process
runs.)

PSRDN

PSwip

PSRIP

PSSPQ 2
8
0
0

~
N
h
e
N

/5 - 2. e CPXRO Number of fork which initiated cead
i‘t if page not in use (i.e. age field < 14).

33-34 eSTPST Special e sht
pose shhie35 CORME £



Name: csTl

Description: Core Status Table 1. This table, indexed by physical
core page number, is referenced only by the software

and is parallel to CSTD. It contains the lock count
which indicates the number of system events requiring

the page be locked in core (i.e., page table contains

other core addresses) and the backup address (next
level of storage) for each page in core (1000000
if unassigned).

Defined in: STG (Has,( e/c }-//y;z 7&/ 220&,06)
Referenced by: PAGEM, PHYSIO, SCHED

Pormat

10 FERCNT 111 114 351
CsT1 H Lock Count t ! Backup Address ! / \

! { !

1} . ! !
1} . ! {
H . l !
1 . ! !
1 . ! t

t . ! Physical
1 . 1 Page
! . 1 $

! . H 1

H o ! !
! . ! !
| . ! !

! . { !
! . ! \ /

Note: If the lock count is non-zero, the page will not be considered
for swapping.

PZKC,{/?’: Lock Coorr7 MAsSe



Name:

Description:

Defined in:

Referenced in:

csT2

csT2

Core Status Table 2 (Home Map Location). This
table, indexed by physical page number, is ref-
erenced only by the software and is parallel to
CSTO. It contains the home map location for the
pPage (i.e., the page table which contains the
core address pointing to the page). If the left:
half is 0, the home map is the SPT and the right
half contains the SPT index. If the left half is
not 0, the home map is a page table or index block,
where PTIN is the SPT index of that map and PN is
the page number within that map.
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STG

PAGEM

Pormat

PTN ! PN
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0 I SPTN
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Name: CST3

Description: Coce Status Table 3. This table, indexed by physical

core page nymber, is referenced only by the

software and is parallel to CSTO. An entry in

this table is used fora variety of purposes,

genecrally as a list pointer for groups of pages

on various queues. For example, when on the

replaceable queue, the left half and right half

contain backward and forward list pointers,

respectively. When on a swapping device queue,

the right half contains a forward list pointer

and BO is 1 if write and 0 if cead.

When the page is in use (not linked on one of

the queues) it contains the local disk address

for PHYSIO and the fork § assigned to the page.

Defined in: STG

Referenced by: PAGEM, PHYSIO, SCHED

Format

CST3 ; Backward List Pointer ! Forward List Pointer ! / \
! ! !

! or ! !

! H 1

! ! Porwacd List Pointer I {

! 1 !

! or ! 1

3 ! 1}

! 1 CSTOFK ! CSTLOA !

{Plags ! Pork # ! Local Disk Address t 1

1 ! Physical

13 . ! Page

[} . ! !

H . ! !

! . ! H

! . ! !

! . ! !

i . ! H

1 . ! !

1 . H !

! . ! {

i o 1 1

! . ! \/

1111 CSTOPK I CSTLOA !
1111 Fock § 1 Local Disk Address {

MAS K,

Symbol Bits Rerkreage Content

nualxr‘ 0 ) Weite in pcogress. This bit is 1 if
the page was referenced and assigned

while a write to the swapping storage
vas in progress. The bit is cleared

by the swapper when the write completes.

SWPERR 1l Set if an unrecoverable error occurred
when reading in this page from disk/drum

DEK3WS 2 Swap to disk requested by DDMP
{periodic routine that trickles
£ile pages to the disk) or by

monitor when certain monitor calls

are issued, e.g., CLOSPF

- 3-14 CSTOFK Process to which this page is assigned
(7777 if not assigned).

1§-35 CSTLOA Local oisk cddress



Name: CSTS

Description: Core Status Table 5. This table, indexed by phy
sical core page number, is referenced only by the
soft ware and is parallel to CSTO. It is a table
of shoct IORBS. (See the IORB table description
for format of the IRBSTS entry.)

Defined in: STG

Referenced dDy: PHYSIO

Format

CSTS flags ! Next Disk IORB(short/long) 7/ \

1

1

1

!

!

!
" Physical

Page

o
 
v
 
e
 

b
 
b
 

b
 
s
 
g

P ~
N

P
 
e

 
e
 
t
m
 
e
 
s
 
v
 
e
 
e
 
e
 
S
 
G
 
e
 
S
 
P
 
S
 
B
 
e
 
P

.
1
,
.
o
-
.
-
n
.
—
.
—
.
—
.
—
.
-
-
.
-
.
—
.
—
.
-
o
-
—
.
—
—
.
.
.
-
.
f
l
.



Name:

Description:

Defined in:

Referenced by:

DEVCHR

Device Characteristics Table. This table contains indexed

information about each device unit and is initialized
from the INIDVT table at system startup time.

See INIDVT table for bit definitions.

STG

DEVICE, DISC, GTJPN, JSYSA, JSYSF, MEXEC

Pocmat

8 9 17 18 i 3s

DEVCER CHAR1 ! TYPE MODES / \
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Name: DEVCH1

Description: Device Characteristics Table 1. This table,
contains another word of information about each
device unit in the system and is initialized from
the INIDVT table at system start up time.

Defined in: STG

Referenced by: DEVICE, DISC, GTJPN, JSYSA, JSYSF

Pormat

DEVCH1 Device Characteristics (word 2) ~ ~
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Symbol Bit Content

D1SSPL b} Device is spooled
DISAIC 1 Device is under control of allocator
DlsvvL 2 Volume valid
DI1SNIU 3 Device slot not is use
D1SINI 4 Device is being initialized (currently

for structures only)



Naae DEVCH2

Description: Device Characteristcs Table 2. This table contains
spool directory information and is parallel to the DEVCH] table.

Defined in: STG

Referenced by: DISC, JSYSA

Pormat

DEVCH2 Directory Number of Spool Directoary ~ ~
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Name:

Description:

Defined in:

Referenced by:

DEVDSP

DEvVDSP

Device Dispatch Table. This table contains
the open file number (if any) and device
dispatch table for each device unit and is
initialized from the INIDVT table at system
startup time,

STGC

DEVICE, JSYs?

Pormat

oFN ! Dispatch Table Address
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Name: DEV'DTB

Description: Dispatch Table. Each device has its own dispatch

table that conforms to the format described below.

An error return dispatch address is placed in those

words which nave no corresponding device function.

The naming convention for tnese tables is the

device name concatenated with DTB (i.e. MTADTS,

DSKDT8, TTYDTB, etc.)

Defined in: PROLOG

Referenced by:

Format

DLUKD E Ditectory Setup T

NLUKXD ; Name Lookup ;
ELUKD t Extension Lookup i
VYLUKD i Version Lookup i

PLUKD i Protection Insertion i
ALUKD i Account Insertion :
SLUKD ; Status Modification :
OPEND | Open File \
BIND : Sequential Byte Input i
BOUTDL ? Sequential Byte Output ;
cLosp | Close FPile 5

REND : Rename File !
DELD : Delete File i
DMPID i Dump Mode Input :

DMPCD : Dump Mode Qutput E
MNTD : Mount :
osMD i Dismount :
INDD : Initialize a Directory :
MTPD i MTAPE Operations ;
Gosto | Get Device Status !
SOSTD : Set Device Status :
RECOCT : Pocce Record Out (SOUTR) ;
RFTADOD : Read File Time and Date :
SFTADD ; Set PFile Time and Date :

+



Name:

Description:

Defined in:

Referenced by:

DEVNAM

DEVNAM

Device Name Table. This table contains the
SIXBIT device name for each device unit. The
generi€ device name is obtained from INIDVT,
modified to include unit number (if device has
units) and stored in this table at system start
up time.

STG

DEVICE, JSYSA, MEXEC

Format

SIXBIT / Name /
1
}
.
.
.
o
-
.
.
.
.
o
—
.
-
.
-
n
.
.
.
—
n
.
.
n
.
-
o
—
-
n
q
}

4
 
T
 
v
 

e
 
e
 
v
 
b
 

b 
e
 
b
 
b
 
e
 
e
 
e
 
e
 
e
 
s ~ P

z o
S
 
4
w
 
o
o
 
s
 
0
w
 
s
 

se
m 

be
n 
Y
]
 
4
=
 
4
w
 
b
 
b
 

Go
n 
e
 
b

7
~

~



Name: DEVUNT

Description: Device Unit Table. This table, contains info-
mation about the job associated with a unit,

where the unit information in DEVUNT is built

at system startup utilizing data from the

INIDVT table.

Defined in: STG

Referenced by: TTYSRV, DEVICE, JSYSA, JSYSF, MEXEC

format

DEVUNT ;Aastgnct’s Job$/Dev Free(-1)1 Unit $/No Unit Dev (-1)
. ing CsatteliedBy tha AMoca~
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Default Directory Protection

Nane: DIRECTORY

Description: Directory Format. The following illustrations
show the format of a TOPS-20 directory.

Defined: PROLOG

Referenced by: DIRECT, DISC, DSKALL

Overview of a Directory

!

1 Page 0
!

{

H

H Page 1
! 

.

!

! »
‘ L]
! .
! .
‘ .
{ .
l -

1 .
l L]
t .
1

!

! Page n
1

!

!

!

{ Symbol Table
1

!

1}

!

!

t Reserved for Directory Expansion
!

1

Picst Page of a Directory

0 17 18 23 24

! DRTYP | DRVER | DRALN
1 400300 { Ver. ¢ | Length of Header
t

! DERMN { DRMUM
! Relative Page ¢ in DIR H Dicectory Number
1

! DRPPFB

1] Pointer to Pirst Pree Block
!

! DRSBT

! . Address of Bottom of Syabol Table
1

! DRSTP

1 Mdress of Top of Symbol Table
H

! DRPTP

! AMdress of Last Used Word+l for Strings and PD8s
H

i DRPBT

1 Pointer to Free Bit Table
!

! DRDPW

1 Default Pile Protection
H

! DRPR?T

H

!
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DRDBK .

Backup Specification
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DRLIQ
Logged In Quota

DRLOQ

Logged Out Quota

DRDCA .

Current Directory Allocation

CRNAM

Pointer to Directory Name String

DRPSW

Pointer to Password String

DRPRV

Privilege Bits

DRMOD
Mode Bits

DRDAT

Date and Time of Last LOGIN

DROGP

Pointer to User Group List

DRDGP

Pointer to Directory Group List

DRODT

Date and Time of Last Update to Directory

Spacre Words

free Space for Strings and FDBs

Subsequent Directory Pages
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DRTYP { DRVER | DRELN

400300 { Ver. & | Length of Header

DARPN . 1 DRNUM

Relative Page § in DIR ! Dicectory Number

DRPFD

Pointer to PFirst Pree Block

Pree Space for Strings and PDBs

4
}
-
—
.
—
-
—
.
‘
0
-
—
0
.
.
—
0
.
0
-
.
-
.
—
0
-
{
}



Symbol Table

Pirst 5 Characters of Name or Account

!

! SYMTY ! ! SYMDN
{ 400400 ! iDic. ¢ of Sym.Tbl.
!

i -1

1

ISYMET! SYMAD

I Type ! Address of FDB
i

! Smvy
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01234567890123456178901234°5%
5

8 901234135

!

Type | Address of FDB

Bits

0-2

3=-35

User Naame String

Pointer Content

SYMET Entry Type

Q0 = ETNAM Nane

2 = _ETUNS User Name
4 = _ETACT Account

SYMAD Addcress of FDB

Q -] 3 ! L UMLEN
400004 1 Length .

[}

Share Count of User Mame String

Lo
4

ASCIZ User MName String
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Name String
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400001 ! Length

NMVAL
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Extension String

EXTYPE 1 t EXLEN
400002 L ATH § Length

ASC1Z Extension String

P
 
N

o
 
L

 
L
Y

Account String

| ACTYP 1§ ACLEN 1
1 400003 IVee.s i Length !

! - s !

! ACSHR !

i Share Count !

! 1

! ACVAL !
{ © ASCIZ Account String !

! !

Free Space

FRTYP { PRVER ! FRLEN

400500 { Ver. ¢ ! Length

PRNFB

Pointer to Next Free Block/Qp if of end

Remainder of Pree Block
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Pree Bit Table
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400600 ! Ver. t{ Langth

8it Table Coataining 1 Bit per Directory Page

0 = N0 Room on the Page

1 = There is Room on the Page
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Name: DRMBBT

Description: Drum Bit Table. This bit table indicates which
Pages are in use and which pages are available
in the swapping area.

Defined in: STG

Referenced by: SWPALC

Pormat
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Note: The bit map for each cylinder starts on a word boundary
and contains as many full words as are needed for all of its
pages.



Name: DRMCNT

Description: Drum Count Table. This table, indexed by
cylinder records the free page count for the

drum {logical swapping area).

Defined in: STG

Referenced by: SWPALC

Pormat
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Name: DSKS12

Description: Disk Size Pointer Table. This table contains
pointers to the disk size data tables. DSKSIZis
parallel to DSKUTP which contains codes for che
known disk types. When an entry is added to DSKUPT,
3 corresponding antry must be added to DSKSTZ
to point to the correct size data for that type
of disk.

Defined in: STG

Referenced by: DSXALC

Format

DSKS1I2Z Pointer to RPO4 Table DSKSZO

Pointer to RPOS Table DSXS20

Pointer to RP06 Table DSKSZ1
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Name: DSKSZ'n

Description: Disk Size Table (for type n). The resident table

contains size data (for disks) based on type.

ns=90 for RPC4 and RPOS

na=1 for RPO6

Defined in: STG

Referenced by: DSKALC

Pormat

DSKSZ n/SEGPG'n ; Sectors per Page ;

SECCY'n : Sectors per Cylinder ;
PAGCY 'n i Pages per Cylinder i
CYLUN n ; Cylindet; per Unit ;

) SECUN'n 1 Sectors per Unit '

BTWCY n i- Bit Words in Bit Table per Cylinder i
MINPP ' n ; Minimum Free Pages for Free Choice Allacation ;



Nane: DSKUTP

Description: Disk Unit Type. This table contains the unit
types used by the file system.

Defined in: PHYSIO

Referenced by: DSKALC

Pormat

DSKuUTP RPO4 Disk Unit Code (.UTRP4 = 1)

RPOS Disk Unit Code (.UTRPS = §)

RPO6 Disk Unit Code (.UTRP6 = §)
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Name:

Description:

Defined in:

Referenced by:

DST

DST

Drum Status Table. This table is indexed as a
function of the drum (swapping space) address.
The routine GDSTX converts a drum address into

a DST index. The DST holds the address of the
next lower level of storage (usually disk) forc
the page stored at that address on the drum.

BWRBIT (bit 1l1) indicates if the page has been

changed since being cead from the lower level

storage. The page will only be copied back on

to the lower level storage if BWRBIT is set
(i.e., page modified) when the page is no longer
in use. A slot no longer in use contains a -l.

STG

PAGEM

Pormat

11 14 35

1y Storage Address’
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Description:

Defined in:

Referenced by:

UPFLAG

LOAD11

LODFRK

DTEDTE

CTYUNT

" DTEQS

comg

comg

DTESTS

DTEST

DTEBFP

DTEFWD

OTESKP

DTEACE

DTEIND

PETADR

consur

TAD11

TOllTTM

DTE

Storage area for DTEs

STG

OTESRV, APRSRV, MEXEC, SCHED

Pormatc

Word to Generate Continued Message

Page to do ~11 Reboot

Bandle of Monitor Fork Doing -11 Reboot

The Intercupting DTE

FE Physical Unit for TS TTY

Driver Queue Header for DTE 1
-

Driver Queue Header for DTE n

Atea for Cueue Packets

Queue Header

DTE 1 Status Word

DTE n Status Word

DTE 1 Secondary Status word

DTE n Secondary Status Word

Buffer Pool (2 buffers/DTE)

Header Word for DTE ] Buffer

Header Word for DTE n Buffer

Interrupt Return PC

Local PDL Stack

Block to Save ACs

Storage for Indirect Punction for DTE 1

Stortage for Indicect Punction for DTE n

Storage for Queue Packets (1/DTE)

Communications Region for All DTEs

Time Packet from -11 (3 words)
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Name: DTEDTV

Description: Protocol Device Dispatch Table.

Defined in: STG

Referenced by: OTESRV

Pocrmat

DTEDTV Reserved for Unknown Device

TTYDTV

TTYDTIV

TTYDTV

TTYDTV

LPTDTV

CODRDTV

PEDTV
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Name:

Description:

Defined in:

Referenced by:

PCMODX

File Control Chacacter Mode Tables. There are two
tables (FCMOD1 and FCMOD2), each indexed by line
number, which contain control character mode
information.

STG

TTYSRV

Format

PCMODx Control Character Mode
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Name: FDB

pescription: Pile Description Block. All attributes of a file

Defined in

Referenced

are stored in its description block (FDB) maintained

in the file's directory. An FD8 is built in the

directory's free space area when a file is created.

: PROLOG, MONSYM

by: DISC, DIRECT, DSKALC, GTJEN, JSYSA, JSYSF,
PILINI, LINEPR, IO, SYSERR, CTESRV

0 17118 23124 351

1 PFBTYP {1 PBVER ! FBLEN 1

.PBHDR ! 400100 ! Ver. § ! Length ]
H !

{ PBPIG 1 !

.PBCTL | Flags ! i

1 '

! FBEXL 1

LPBEXL | Link to PD8 of Next Extension \

! 1

1 PFBADR !

-FBADR } Disk Address of PFile's Index Block i

! PBPRT t {

.#BPRT | 500000 1 Pile Access Bits !
! !

{ FBCRE !

PBCRE | Date and Time of Last Write to File !

1§ !

1 FBLWO 1 FBATO 1

.FPBUSE 1 DIR § of Last Writer ! DIR # of Author !
H

-Jat FBAUT {
.PBAUT ¥ Pointer to Author String !

1} !

1 FBLWR 1

LPBLWR | Pointer to Last Writer String !

{ !

{ FBGEN ! FBDRN H

. FPBGEN 'i Generation Number ! Directory Nuaber !
!

} PBACT !

! $00000,,0 + Account Number !

{ or {

.FBACT | Pointer to Account String 1

! i

10 516 111 114 17118 ist
1 FAGNR | PBBSZ ! 1FBMOD ! FPFBNPG 1

.FBBYY 1§ Gens. | Size | | Mode ! Page Count !

- | !

1 rssiz 1

.PBSIZ ! § of Bytes in PFile !

[} i

{ PFBCRV {

+PBCRV_ | Date and Time of Creation 1

,_i>;- 1
: 1 .. PBMRT {

+PBWRT/ | Date and Time of Last User Write ]

1} {

{ PFBREF !

IBRRP | Date and Time of Last Nonwcite Access 1

| {

1’ PRMWR { PBNRP !

.FBCNT | $ of Writes 1] $ of References t

1 H

{ reexo 1

.FBBKO | Backup Word $1 t

] {

1. reexl ‘ 1

+PBBKL | Sackup Word §#2 !

. 1 !

1 . FEBK2 !

+788K2 | Backup Word #1 !

1 1

1. PBBK] !

. ! Backup Word #4 !

e T !
1 PFBBK4 |

94-1) CON] 8ackup Word §5 !

| !

{ PBUSW 1

PBUSW | User Settable word 1

t {

1 PBGNL !

PBQNL ! tink to PDB of Next Generation i

H !



- PBNANM

. FBEXT

. PBLWR

. FBCTL

Note:

Pointer to Pile Name Block

Pointer to Extension Block

Pointer to Last Writer String
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01234567890123456178901234567890123435

Lt ! i 1
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Syabol Bits Po_ater Content

PBATMP 9 Pile is temporary
PBSPRM 1 Pile is permanent
PBSENEX 2 No extension for this file yet;

file doesn’'t really exist.
FBADEL k) Pile is deleted
PBINXF 4 Pile doesn't exist (first write

not complete)
FBILNG S Long file

] Reserved for DEC
PBADIR "7 Pile is a directory
PBSNCD 8 File is not saved by backup system
FBABAT 9 Pile may have bad pages
PBAFCP 14-17 Pile class field

0 = _PBNRM Not an AMS file
1 = . PFARMS RMS file

See Monitor Call's Reference Manual (Chapter 2) for
moce information.



Name: FE

Description: Storage area for front end devices. Each entry

Defined in:

is PEN word$ long (except FEUNVW), where FEN

equals the number of front end devices.

STG

Referenced by: FESRV

PEUBDO

FEUDB1

PEUDB2

FEUDB]

PEUDSY¢

PEUNW

Pormat

\ ! I PEPEM- ! PEPRK ' \
\ Flags ! ! PE Alloc! fork § Owning Device \

1 reICT | PEICM | pErEl \
! Current Input | Maximum Input { Bytes Now in PE !
! Byte Count 1 Byte Count ! !

| {

\ PEIPT \
\ Input Byte Pointer \

] t

\ PFreIsr {1 PFEOBP \
\ Input Buffer Address ! Qutput Buffer Address \

! {

\ \
1 Input Input Pointer !
] !
10 21 ]

PEs! Input Input Pointer !1t

The buffer area for the front end is in the monitor’'s nonresident
address space.

FEBUPY

PEUDE

+
-
7
*

1 Page in Length \

0121345 12 17

R | FEFEM | PEPRK '
! 1111t {PE Alloc! Fork § Owning Device H

+ +

Bit(s) Pointer Content

g-1 FEDTE DTE owning this device

2 FEBLK Unit is blocked

FEPST Waiting foc DTE Post

PEEOP Input EOF declared by FE

S PEVDT PE assignment is valid

12-17 FEPFENM PE Allocation
18-3% PEFRK Pock 3 owning device



Name:

Description:

Defined in:

Referenced by:

PXCNQ

PRCNO

Pork Core Number Table. This table, indexed by
fork #, contains the coce number (given when a
PLocess enters the balance

The core number is used to
bit in the pager's process
when the fork is chosen to

STG

PAGEM, SCHED

Format

set) for each fork.

Set a corresponding

use register (PUR)

tun.

- Care Number
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Nane: PKINT

/ \

] o
.
 
b
 

Go
o 
G
 
G
 

Ga
p 
b
 

bm
m 
Y
 
G
e
m
 
e
 
$o
n 
e
 
S
 
b
 
4

»

e ~

Description: Pork Intercupt Table. This table, indexed by
fork #, contains the pseudo-interrupt communi-

cation register for each fork. The left half of

each entry contains bits recording the type of

tequest. The symbols for these requests have

tight half bit assignments (i.e. bits 20-31)

but are tested against the left half of the table.

Defined in: STG

Referenced by: TTYSRV, FORK, MEXEC, SCHED

Format

FKINT t Bits ! Channel § of Last PSI Req.!

{ {

1 . 1

! . 1

! . 1

! . !

! . !

! . !

{ . t

! - !

H . !

! . !

! . !

! . !

! . H

1 . !

! . !

! . !

Symbol Bit Content

0 Inteccupt Request(s) pending

1 Pork not interruptable

NEWPKP (B20) 2 Initiate new fork

NEWJBF(1B2l) 3 Initiate new job

PSIIF(1822) 4 Channel interrupt requested
in FKINTB

PSITIPF(1823) S Terminal code Interrupt, Phase 1

PSIT2P(1B24) 6 Terminal code Interzupt, Phase 2

SUSPFKR(1B2S 7 Suspend fork request

PSIWTP(1826) 8 Job was in wait state

PSILOB(1B27) 9 Logout job request

PRZB1(1B28) 10 Dizect freeze has been done

PRIB2(1829) 11 Inditect freeze has been done

PSICOB(18130) 12 Carrier off action request

PSITLE(1B11) 13 Time Limit Exceeded interrupt



Name:

Description:

Defined in:

Referenced by:

PKINTB

Fork Inteccupt Buffer Table.
by fork J, contains the buffer
rupt channel requests pending

This table, indexed
for the pseudo-inter-

for each fork
since the fork's last PSI intercupt.

STG

SCHED

Format

PKINTS Interrupt Channel Request( 8) Pending
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Description:

Defined in:

Referenced by:

PKJOB

FKJOB

Pork Job Table. This table, indexed by fork %,

holds each fork's job number and JS8 address

(SPT index).

STG

APRSRV, DTESRV, ENQ, FILMSC, PORK, IPCP, MEXEC,
PAGEM, PHYSIO, SCHED

B Format

PRIOBM ! PKJISB

Job Number ¢ JSB (SPT Index)
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Description:

Defined in:

Refecrenced by:

FKNR

PRNR

Fork Number of Reserve Pages Table. This table,
indexed by fork §, contains in the cight half
the current reserve working set size for each
fock. Also, it contains in the left half the
current age stamp (to be loaded into the pager's
age resister when the fork is chosen to run) angd
the age stamp value at the last time local gar-
bage collection (removal of less frequently used
pages) took place for the fork.

STG

PAGEM, SCHED

Pormat

89 17 18

PXXAGE 1 FKXAGE { PKWSS
Age -Last XGC! Current Age ! Reserve Working Set Size
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Name: PKXPGS

Description: Fork Page and Process Storage Table. This table,
indexed by fork #, contains the page table and

PSB locations (SPT indexes) for each fork.

Defined in: STG

Referenced by: PORK, IPCF, JSYSA, PAGEM, SCHED

Pormat

PKUPT { PXPSB

PKPGS Page Table (SPT Index) i PSB (SPT Index)
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Description:

Defined in:

Referenced by:

FKPGST

PXPGST

This table, indexed by fork #, holds test routine
information for forks in a balance set wait state,
The test routine checks if wait satisfied has occurred.

Por forks on a wait list (and therefore not in the
balance set), this table contains the time of day the
fork entered the list.

STG

SCHED

Format

! Test Routine for
Test Data ] BALSET Wait Satigfied

or

Time of Day Entered a Wait List
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ot = wsot

Name:

Description:

Defined in:

FRPT

Pork List Pointer Table. This table, indexed by
fork ¢, gives the chain of forks for each list
of forks in the system. That is, it holds the
linked list of forks on TTILST, CLKLST, GOLST,

etc. A fork is either on one of the wait-lists

or the go-list. The right half contains the list
pointer to the next fork on the same list and the
left half contains WTLST or GOLST. If the left
half contains WTLST, the type of wait-list can
be obtained from the right half of FKQ2.

STG

Referenced by: APRSRV, FORK, MEXEC, PAGEM, SCEED

Pocrmat

PKPT Current Location - List Pointer ~ -
~
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Description:

FXQl

Fork Run Queue Table 1. This table, indexed by
fork ¥, contains each fork's remaining run quantum.
When this quantum expires, the process will be
rtequeued to a lower run position and given the
the quantum associated with that run queue.

Defined in: STG

Referenced by: SCHED

Format

PXQl PFRQTM

Pork's Remaining Run Quantum
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Name:

Description:

Defined in:

Refsrenced by:

FKQ2

Fork Run Queue Table 2. This table, indexed by
fork §, contains the queue level number and fork
location [i.e., 1list address (TTILST, (GOLST,

or BALSET table index] for each fork.

STG

PAGEM, SCBED

Pormat

etc.)

FKQ2 FKQN { PRLOC

Queue Level Number ! Location of Pork
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Name:

Description:

Defined in:

Referenced by:

FKSTAT

FPKSTAT

Fork Status Table. This table, indexed by fork
#, gives the address of each blocked fork's
test routine which when called determines if wait
satisfied has occurred for the fork.

STG

DIRECT, PORK, SCHED

Format

Test Data 1 Test Routine Address
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Name:

Description:

Defined in:

Referenced by:

PXTIME

Fork Time Table. This table, indexed by fork §,

gives the time of day (TODCLK) at which each fork

was put on its current run queue.

STG

SCHED

Pormat

PKTIME Time When Pork Put on Run Queue
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Name:

Description:

Defined 1In;

Referenced by:

PRKWSP

FXWSP

Fork Working Set (physical in-core size) Table.
This table, indexed by fork #, contains in the right
half the number of physical pages currently assigned
to each fork. The left half is used to hold the pre-
load size as determined by LDJOB when a fork enters
the balance set.

STG

PAGEM, SCHED
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Pocrmat

t PRCSIZ / \
Preload Size 1 Current Size !
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Nanme: HOM

Description: Home Block. Block on each disk unit which contains

vital statistics that cannot be built in when a
monitor is generated. These are primarily para-

meters of the unit and the STR to which it belongs.

Defined in: DSKALC

Referenced in: DSKALC, PHYSIO, JSYSA

HOMNAM ¢ SIXBIT/HOM/ :
i !

HOMID 1 SIXBIT/Unit ID/ !

1 !

1 Physical Disk Address ! Physical Disk Address i

HOMPHY | of This Home Block ! of Other Home Block !

1 !

HOMSNM | SIXBIT/Structure Name/ !

! !

HOMLUN ! $ of Packs in STR 1 Logical Unit ¢ Within STR !

1 !

1 Block ¢ of ! Block # of !

HOMEOM ! This Home Block t Other Home Block !

H !

gOMP4es ! 3 of Pages for Swapping on This Structure H

! !
HOMPST | Pirst Swapping Track on Unit !

! !

BOMRXE | Address of Index Block of ROOT-DIRECTORY 1

H {

1 Address of Index Block of !

HOMBXB ! SACKUP-COPY-QPF-ROOT-DIRECTORY !
! {

HOMPLG ! Plags !
1 !

HOMSIZ ! Number of Sectors in This Unit !

1 {
HOMBTB | Number of Tracks in Structure !

1} !

HOMMID | Pack Unique Code 4

e - Aesarved for Expsasidn ' ~

gompreg 1 Front End File System Iicchz ¥) - ]

AROMPEL Pront End Pile System ($ of sectors)

Reserved for Expansion

BOMUID 12 Chacacter Unit I.D. (PODP-11 Format)

BOMOID 12 Charactet Owner. I.D. (POP~1l Format)

HOMPSN 12 Charactet Pile System Name (POP-1ll Pormat)

BONCOD 0 1 707070

sonsLy 0 1 This Block #
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Name: HOME

Description: Home Table. This table contains the disk pages
for the HOME and BAT blocks and the 11 Bootstrap
progranm.

Defined in: STG

Referenced by: DSKALC

Pormat

HOME 0(ll Bootstrap)

1 (Home Block )

2 { BAT Block )

3 Reserved

4 .

5 .

] .

7 .

10 .

Y .

12 (Secondary Home Block)

13 (Secondacy Home Block)1
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Name: HOMTAB

Description: This table contains the logical to physical mapoing
(channel and unit) per logical unit, and its length

equals the maximum number of packs in a structure.

Defined in: STG

Referenced by: DSKACL

Pormat

HOMTAB Channel [ Unit
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Name:

Defined in:

Referenced in:

Description:

IDXFIL:

IDXPIL

PROLOG

FILINI, DIRECT

The Index table of the structure currently
mapped for a process. Each structure has
an index table file. The file is indexed
by 2* directory number as each entry is two
words long. For each directory on the
structure, an entry will contain the address
of the FDB for the directory and the disk
address of the index block for the directory.

The table, IDXFIL is mapped from the file
STRNAH:<!OOT-DIRECTORY)INDEX-TABLZ.BIN into
the PSB area. When a structucre is mounted
(physically) the system gets on OFN for this
file and stores it in entry, STRIDX, in the
SD08 table for that structure. The table
entries are created at this time (mount-time) .

Pormat

~ P

.

Address of rDB8 Dir

Disk Address of Index Block
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Name: INDEX

Description: The Index Block (1 page) exists for each disk file
and contains point2rs to where each of the file's

pages resides on disk. If more than one index
block is needed for non-directory files, a super
index block (1 page) is created which points to
the home disk address of each index block. (Note
that the maximum file size is 512512 pages.)

When the file is referenced, an in-core copy of
the index block is maintained which keeps track

of the file's active pages in the system.

(i.e. Whether the pages are in-core, on the

swapping area, or on disk.)

Defined in:

Referenced by: PAGEM, PHYSIO

Pormat

o 8y
c ! Storage Address

| !

1 I 81

o 13 Storage Address

K i

0 81

S ! Storage Address

)] !

0 M 8!

Storage Address

Storage Address

Storage Address
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Description:

Defined in:

Referenced by:

INIDEV

Initialize Devices. This table contains calls to
initialize devices after loading the swappable
sonitor.

INIDEV

STG

PILINI

Pormat

CALL MTA

CALL LPT
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INIDVT

Description: Device Initialization Table. This static table
generated at assenmbly time, contains a 4 word

block for each type of device on the system.

It is used at system startup time to initialize
the device tables, DEVCHR, DEVCH1, DEVNAM, &

DEVUNT.

Defined in: STG, MONSYM

Referenced by: DEVICE

Focrmat

SIXBIT/Nane/

Device $ = 0 ! DISPATCH AOR.

CHAR1 I <KTYPE>B17!MODES

CHAR2 + Number of Units

e
 

® 
8
 

o
 

&
 

®w
 

&
 

©
 

0
 

8
 

®
 

O
 

s
 

0
 

o+
 

&

Name

Device # = n ! Disp Ade.

Charl | <TYPE>B17 ! Modes

”
.
—
.
.
.
-
.
.
o
-
.
-
.
;
—
n
.
—
o
—
o
—
m
n
o
—
n
m
a
—
’
—
n
n
o
—
u
-
—
-
o
—
t
—
u
-
o
—
n
m
h
t
—
q
p

ThatZ+ Numbet of Units

1
}
.
—
.
-
.
—
.
.
-
—
.
.
-
—
u
-
.
—
-
—
.
—
p
.
h
n
—
n
.
—
w
n
—
n
w
n
o
—
a
-
o
—
n
—
n
o
—
.
o
n
.
“
.

CHAR] can be a combination of the following:

TYPE s

Symbol

DVYOUT

DVAIN

OVADIR

DVSAS

DVWMDD

DVSAV *

DVIASH

DVINDY

DVINNT

one of

8it Meaning

Can do output

Can do input

Bas a directory

Is assignable

Is a sultiple directory device

Is available to this job
Is assigned by ASND

Is a mountable device
Is sounted@

d
O
W
N
S
 
W
O

*

the tolloglnq:

Value Meaning

0 Disk

2 Magtape

S Spooled PTP
7 Spooled & physical line printer

10 Spooled & physical card ceader

1 Pront End Device

12 Terminal

13 Pseudo TTY

15 Null Device

17 Spooled Plotter

21 Spooled Card Punch



MODES can be a conbinafiéo: of the following:
Symbe ' Mecang

DVIMO 35 Can be opened in mode ¢
DViM] 34 . 1
DVEM2 33 . 2
DVIM3 32 . 3
DVIM4 31 . 4
DVIMS 30 . 5
DVIMé 29 - 6
DVM?7 28 . 7
DVIM10 27 . 10
DVIMll 26 * 11
DVsM12 25 . 12
DVIMll 24 . 13
DVIM14 23 . 14
pvmls 22 . 15
DVEM1E6 21 . 16
DVIM17 - 20 - . 17

CHARZ can be a combination of the following:
sgmbo' e.t Meaning
D1sSPL 0 Is spooled
DI1SALC * 1 Is under control of allocator
Dlsvvy, * 2 Volume valid
DISNIU » 3 Device slot not in use
DISINI = 4 Device is being initialized

(currently for structures only)

* These bits are zero at assembly time and ate set
by the monitor when appropciate in their corres-
ponding device tables. (i.e. DEVCHR or DEVCH1)



Name:

Description:

Defined in:

Referenced by:

INIDV]
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INIDVL

Device initiation for front end devices.

STG

DTESRV

Format

CALL F2

CALL CDR

RET
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Name: IORB

Description: I1/0 Request Block. Whenever a request for
massbus I/0 (i.e. DSK or MTA) occurs, an IORS
is built for that request. It is of the long
form described below for magtape requests and
special disk 1/0. However, the most common IORB
tormat for disk 1/0 is a one word IORB, consisting
of just the status word, IRBSTS, and stored in the
CSTS table.

Defined: PHYPAR

Referenced by: PHYSIO, STG

Format

' “TaLNK
IRBSTS | Status ! Next IORB !

IRBMOD i Mode, Priority, Density, Parity :
IRBCNT : Count of Bytes Transfered :

: IRBTL IRBHD :
IRBXFL | Transfer List Tail ! Transfer List Head !

IRBIVA : Address of Termination Routine :
IRBADR i Physical Device Address (if needed) :
IRBLEN i Device Dependent Data i

0123456789012345617890123456789012 3 4 35

IRBSTS! 1 ! 1 1 ¢t ¢ 0 4 L v b 111 !
+

+
 
-
4

Syabol 8its Pointer Content

18.8HT 0 Shoct form (PAGEM) request
Is.pon 1 Done with this job
IS.ERR 2 Error on this operation
IS.NRT 3 No more retries
IS.WGU 4 Wrong unit intecrupted
IS.TPM S Hit cape mark
IS.20T 6 On write only, hit physical EOT
IS.WLK 7 Writd locked
IS.IER 8 Inhibit error recovery
IS.DER S Data error
IS.BER 10 Hardware error on device
Is.BOT 11 Hit BOT
IS.RTL 12 Record too long (buffer too small)
18.IEL 13 Inhibit errocr logging

14=17 IFSCN function code
18-35 IRLNK When refercing to link

function Codes for ISPCN

Symbol Cade Function

IRPRED 1 Read data
IRPRDP 2 Read data and format (count, key, header)
IRFWRT 3 Write Data
IRPUTY 4 Wirite format
IRPSEX 5 Seek
IRFPSE 6 Porwvard space block
IRFESE 7 Backspace block
IRPWTM 10 Weite tape marck
IRPERG 11 Erase gap
IRPREW 12 Rewind
IRPRON 13 Rewind and unload
IRPRDR 14 Read reverse
IRPRCR 15 Recovery read



012345678901 23456178901 234 56789012134 ’S-----------o--------------——---------‘-—-----------bt dad X DT TR T TP T R e

IRBMOD ! ! ! U !+ ——-e D D D - D D D - S W T - mmmaowe oo ---oo- +

Bits Pointer Content

15«17 IRBOM Data Mode
47=30 1/BPRI Priocity

i1 IRBPAR Pacirvy
32-35% IRBON Density

Data Modes for IRBDM

Symbol Code Meaning

IRMWRD 1 Word mode
IRM6BT 2 Six bit
IRM7BT 3 Seven bit
IRMEBT 4 Eight bit
IRMMAX S Maximum legal aode

It device is disk, !RBLEN becomes:

IRBLEN Transfer List

)

¢
 
r
m
—
—
—
y

\ H ) ' i ' '

R
S

If device is magtape, IRBLEN becomes:

MTIRSD ; Flags I Unit No. 1Pty to Buffer of Page Ptrs !
! 

1
MTIRBL ! i Original Count {

| !
\ Transfer List \
L g 

-

0 1234567890123 4¢56178901234¢45678901 21343

N 1;QEN&A/ | TRYATIRSO 1 ) 1 L1} 1TRauN Ak....--.....f.@.-b.fi..#a.#fiqa...fifil.

Bits Pointer Content '

] IRBPR Buffec readyfoc use
1 IRePQ Cucrent buffec flag
) IRBPA Active flag, IORB being filled or emptied by sécvice reutine
3 IR8AB ICRB abocted due to an ercor
4 IRBFP IORB free

9-17 IRBUN Unit ausber
18-38 1R8PS Pointer to buffer of page peinters



Name:

Description:

Defined In:

Referenced by:

JOBDIR

Job Directory Table. This table, indexed by job %,
contains the number of the attached directory and
the login directocy for each job.

STG

APRSRV, TTYSRV, DIRECT, DISC, DTESRV, FILINI, IPCF,
JSYSA, MAGTAP, MEXEC

Format

JOBDIR - - ! Login Directory &
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Name:

Description:

Defined In:

Referenced by:

JOBNAM

Job Name Table. This table, indexed by job %,
contains an index into the subsystem name tables
(SNAMES, STIMES, etc.) indicating what subsystem,
if any, each job is ruaning. The name index is
for statistics only and is not used by the monitor.

STG

FORK, MEXEC, PAGEM, PHYSIO, SCHED

Pormat

JOBNAM 1!} ! Name Index !
t !
! . 3
! L] !

! . i

H . ]

! . !

! . !

! L] !

l * !

! . 1

l L] !

t . !

t . !
! - 1

{ . !

! . !

Bit Pointer Content

0 DIAFL Job has DIAG cesource
1 HIBFL Flag used by HIBER JS5YS. If set,

implies a wakeup signal to THIBR
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Name: JOBPNM

Description: Job Program Name. This table, indexed by job &,
contains each job's program name.

Defined In: STG

Referenced by: DTESRV, IPCP, MAGTAP, MEXEC

JOBPNM

Pormat

Program Nanme
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Name: JOBPT

Description: Job Process Table. This table, indexed by job ¢,
contains the number of the controlling terminal,
or -1 for a detached job, and the index of the top
fork of the job.

Defined in: STG

Referenced by: TTYSRV, DEVICE, FILMSC, PORK, IO, IPCF, JSYSA,
MEXEC, SCHED

Pormat

JOBPT Controlling Terminal Top Fork Index
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Name:

Description:

Defined in:

Referenced by:

JOBRT

Job Runtime Table. This table, indexed by job %,
contains the total runtime of each job (sum of all
forks) in milliseconds. If a word contains a -1,
the job does not exist.

STG

ENQ, FORK, IPCF, JSYSA, MEXEC, SCHED

Pormat

JOBRT Runtinme
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Nanme:

Description:

Defined in:

Referenced by:

JOBRTL

JOBRTL

Job Runtime Limit. This table, indexed by job %,
contains each job's runtime limit.

STG

PORK, JSYSA, MEXEC, STG

Format
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Name: JS8

Description: Job Storage Block

Defined in: STG

Referenced by: PAGEM, SCHED, FORK

JOBMAP

SYSPK

PKPTRS

FXPSIE

FXDPS1

PREJPX

FKLOCK

CTRLTT

TTSPSI

TTSOPS

TTITIW

CONSTO

ACCTPT

LOGBUF

ACCTSR

US RNAM

JENLCK

MAXJFN

ENQLST

LNTABP

LNMLCKX

JOBUNT

JBCLCK

JBCOR

JSBFRE

JSFREE

JSSTRT

Format

Object Map for Job-Common Area

Job Fork Index to System Pork Index

Pork Pointers (Structure)

Term in:er:upt Enabled Word

Deferred Term Interrupts Mask

Free Job Fork Slot List

Lock for Fork Structure Modification

Line Number of Controlling TTY

Code Enabled Anywhere in This Job

Term Int Code Deferred

Terminal Interrupt fnable Mask

Console Time On

Account Number + 582 or Account String Pointer

Login=-0ut EFACT Data (must precede ACCTSR)
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Account String

User Name String

Lock to Prevent Tampering with JFNs

ENQ Quotas and Pointer to ENQ Q List

Pointer to Logical Name Table

Lock for Logical Name Data Base

Connected Disk Unit

Lock for ASGPAG

Page Allocation Bit Table for Job Storage Area

Ptr. to lst Pree Block ! 0

Lock

Space Counter

Most Common Block Size

Teap

Temp

Pree Storage Area in Job Block S
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JSSTRP ! JSSTIN

flags ! Structure Unique Code

JSGRP

AQOBJN Pointer to List of Groups
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**Jnused** 1Accessed DIR } for This STR S
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= 1

\ \
\ (3 Words per Structure) \

\ \

t= - - $

JSSTLK ! Lock on the JSSTRT Block !
t- e —m—mm———— ===l

t JsuC t JSDIR !

JSBSDN | Connected STR Unigque Code ! Dictectory !
{e !

ACCTSL !
H !

MODES ! DDBMOD Word from LOGIN !
| {

GROUPS ! Groups to wWhich LOGIN User Belongs !

! !

RSCNPT | RESCAN Pointer !
! !

RSCNBP | Ptr. to RESCAN Buffer (max. size is 777) 1
! L4

JSINFO | PID of Private <SYSTEM>INFO for JOB {

! !

JSCDR ! Next Version $ (or -1) ! AMdr. of Spool Set String !
! : !

t ! TLECHN ! TLEFRK Fork to Interrupt!

JSBTLW ! iChannel #! on Time Limit Exceeded i

H !

JSMTAl | MTA Parity, Density, Mode, and Default Record Size !
1 H

JBFLAG ! Spocier Flags ! !
! . !

JSFSTK | Stack of Things to be Done on Fork Cleanup :

1 L

JSFPLCK ! Lock for This JSPSTK Structure {

! !

JPNx \ JEN Descriptor Block \
i !

\ . \
\ . \
\ . \

Bach JPN uses a dlock of 18 words. (Since JFNs can grow beyond the end

of the JSB into successive pages, the JPN blocks must be the last
storaqge defined in the JSB.)



JSSTRT

JSBTLW

JSMTAL

JBFLAG

012345678901 23456178901234567893%01234¢4735
Precmnmccccecc e e e s e e -~ o - > > - -

Pt ! JSSTN !

Pyt ! Structure Unique Code !
+ cww P -

Bit Pointer Content

0 JSSCM Structure is dismounted

1 JSMCI Mount count has been incremented by structure

2 J5XCL Structure is mounted exclusively by the structure

012345678901 2345617890123456789012134235
b crcececcnae B T BY

{ TLECHN t TLEFRK Fork !

! Channel #¢ !to Interrupt on Time Limit Exceeded !
-+ - - e wu

-
 
-

Bits Pointer Content

12-17 TLECHN Channel number

17-35 TLEFRK Pork to interrupt on time limit exceeded

012345678901 23456178901234567890123435
+ - - - +

! t 1 JSMTD I!JSMTM ! JSMTR !

! { !Density! Mode ! Cefault Record Size !
+ -

Bits ‘Pointer Content

10 JSmMTP Parity
11-14 JSMTD Density

15-17 JSMTM Mode

18-35 JSMTR Default record size

012345678901234561789012345678901234 35

t 1!

-
4

+
 
-
4

Symbol Bits Pointer Content

gPtBAT 0 T
PSBAT 0 Job is being controlled by BATCH

SPADFS 1 Spooling is deferred
18 Job has been in the mini-exec



JPN descriptor block format:

FILBYT (1) : Byte Pointer to Current Window T

FILBYN(2) i- Byte $ of Current Byte :
FPILLEN(3) i Total File Length in Bytes i
FILCNT i Bytes Remaining in Current Buffer :
fILLCK f Pile Lock Word "
FILWND(4) i Current Page ¢ tLocation of Cucrent Window i
PILSTS ; Pile Status Bits ! Status { Mode i

| STR ! ;
PILDEV ! Structure Number !DEV'DTB (i.e.Dev Disp. Tbl)!

PILOPN i OFN for This File ! OFN of long Pile PT Table %
PILLEW(S) : Count of Pages Mapped ! Loc. of Page Table Table %
PILDDN i?t:. to Device String Block! Directory }§ i
P ILDNM : Directory Name String ! :
P ILNEN :Pilc Name String 8lk. Ptr. ! Ext. String Blk. Ptr. f
FILVER i Pork § of JPN Originator ! Version § :

: PILDMS ! FILNMS i
PILMS] 1 Directory Wild Mask 1 Name Wild Mask !

: FILEMS ! :
PILMS2(6) } Extension Wild Mask ! !

PILFDB ; Address of FDB in the Directory :

: : FILUC ! PILPO ;
PILCOD 1 STR Unique Code ! PTO OPN for long File i

These definitions are used in the above positions only during the
GTJFN procedure:

{1) PILTMP / Ptr. to temp string block for default ,, Ptr. to temp string block

(2) PILPTR / Ptr. to protection string or protection §
(3) PILACT / Ptr. to account string or acount #

(4) FILOPT / Byte ptr. to stoce string in GTJFN

(S) PILLNM / Ptr. to RDTEXT buffer ,, Ptr. to logical name chain °**
(6) PILIDX / 0 ,, Index into device tables for original devices GTJIPNed

{i.e., doesn't change during spooling)

e Logical Name Header Format

I LEMCHNT 11 LNMSTP '
13 Depth Count 1! Step Counter ! .
! !

1} LEMLMK ! LNMPNT !

! Link to Next BLK { Logical Name String Ptr !

Bics . Pointer Content

0-17 LEMCNT Depth count for logical names
13 LMMIDX Index into logical name tables

19-3% LEMSTP Step counter at time of chaining

0-17 LNMLNEK Link to next chain block

18-35 LMMPNT Poianter to logical name strivg



Name: KDB

Description: Kontroller Data Block (TM02 only)

Defined in: PHYPAR

Referenced by:

Format

KDBSTS Flags ! gnit Type

KDBIUN

KDBCUN

KDBDSP

KDBUDB

KDBDDP

Initial AQOBJIN Word to UDB Table

Current AOBJN Word to UDB Table

Dispatch for Setvice Routine

UD8 Table (8 words long)

Start of Device Dependent Code
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Description:

Defined in:

Referenced by:

LPTSTS

LPTST1

LPTERR

LPTCNT

LPTCLS

LPTCCW

LPTICT

LPTCKT

LITLCK

PGDATA

LPT

Storage area for line printers. Each entry in the

resident area is LPTN words long, where LPTN eguals
the number of line printers on the system.

of the monitor.

LPTBUP

LPTOFN

VEOrIL

RAMFIL

STG

LINPR

Pormat

\ Status Word \

! !

\ Second §§atus Word \
1 !

\ Last Brror Word \

) - (/E h
\ Buffer Counter \

‘ s g
\ LPTCHKX Clock Switch \

i !

\ BLKI/O Pointer \

13 !

\ Interrupt Byte Count \

{ 1

\ Interval for LPTTIM \

H !

\ Lock on Cpening LPT: \

! !

\ Page Counter to be Sent to -1l \

The follawing LPT: storage iteams are in the nonresident area

\ 2 Buffers (each 400 words) for Each LPT: \

1 $

\ VPUOPN ! RAMOPN \

\ vro ! RAM \
\ OFN's to Prevent Cpens for Write (1 entry/DTE) \
{ H

\ Swappable Storaeg Area for VPU File Names \

{ !

\ Swappable Storage Area for RAM File Names \

012345678901 23456178901234567890123435

LPTPE

o
=
—
 
4
§

11

Bytes Mow in Pront End !Max. Bytes Allowed in FE! !
! LPTMX LI I

t 11 -
 
e{ L T

{ t 1 o
 
o
=

o
=
t

Symbol

LPALEC

LPAEE

Lasosr

LPANWS

LPSER

LPOL

LPVTBL

LPATHEN

LPVWOPMN

LPSALL

LPRALP

Pointer Content

LpT?E Bytes now in front end
LPmx Maximum bytes allowed in front ead

LPLEC Loading-has-completed flag for RAR or VFU

LPTHE gard ecror on this LPT:

LpoBPF Output is being flushed

LPMNS MTOPR is waiting for a status to acrrive
LPTER LPT had an errorc

LPTOL LPT on-line

LPTRL LPT is over allocation

LPINT ReqQuest on Q.

LPTHN DTEQ failed

LPOPN LPT is opened
ALTI Interrupt buffer pointer

ALTP Suffer Pointer



LPTST1

LPTERR

LP?TICLS

PGOATA

0123456789012345F% 17 8 9012345678901 2343s

! LPPSI ! LPPAG ! { LPSST !
IPSI Chan. %! Page Counter ! ! Software Status wWord !

Syabol Bits Pointer Content

0-5 LPPSI Channel # on which PSI's are desired
6-17 LPPAG Page Counter

LPALCP 18 LPLCP lower case printer
LPASHA 19 LPSHA Status has arrived

20-35 LPSST Software status word

01234567890123456178

Symbol Bits Content

0-27

.DVPrE 28 Device has a fatal,

unrecoverable error
«DVFLG 29 Error logging info-

mation follows
«DVPEP 30 EOP

LOVPIP 31 I/0 in progress
. DVFSE 32 Software condition
.DVFHE 33 Hardware error
.DVFOL 34 Cffline
« DVENX 3s Nonexistent device

9012345678901 23435

LPFRK

Pork ID of Owning PST Process

L

111

U |

LPERR

Last Error Indication

+
 
-
 
-
 
4

Symbol Bits Pointer

0-17 LPFRK
LPAMSG 18 LPMSG
LPSPCI 19 LPPCI

20-35S LPERR

0123456783901234561738

Content

Pork ID of owning PSI process
If on, suppress standard messages
Page counter has interrupted
Lagt error indication

901234S567890123435

| LPBSZ | 1o :
| Byte Size | I ¢ ! H

Symbol Bits Pointer Content

a-5 LPBS2 Byte size of OPENF
LPSRLD 16 LPRLD Pront end was reloaded
LPSNOE 17 LPNOE Note occurrence of EOF

012343567890123456178 9012345678901 273438

pGarac

Function Code:
|

Load Page Ctr. ! |

G
~
y

PGCTR t 111
Page Counter Value 111

+
o
—
—

Syabol Bits Pointer

g~-15 PGEPNC
16 PGENSB

17-31 PGCTR
LPSIRP 32 LPIRP
LPSRBR 33 LPRBR
LPILTR 34 LPLTR
LPsLvre 3s LPLVY

Content

Punction code: load page counter
Enable intecrupts

Page counter value
Interrupt request pending
RAM or VFPU being reloaded
Translation RAM requires reloading
VPU requires reloading



Name: MTA

Description: Magtape storage area; each entry (unless otherwise
noted) is MTAN words long where MTAN equals the

number of magtape units on the system.

Defined in: STG

Referenced by: MAGTAP

N Format R

MTALCK { Lock Word (

MTASTS { Status of Unit {
MTARS1 { Resident Storage for Magtape {
MTINOX i Nunber of Real MTAS on System :
nTCUTS { CDB Table ! UDB Table {
MTAPBP { Space for Buffer Page Pointers {
MTIRBPF { Space for IORBs {
MTIOWD { IOWD for Next Transfer é
MTAOLS { Length of last xfec ' \

MTBIOW { Backup IOWD for Next Transfer {
MTARCE { Total Error Count {
REWCNT ; Number of Rewinding Units i
MTERAS ;_ Rewrite Erase Counter i
MTPNTR i 1OWD During Transfer ;
MTAUNT : ' Unit Currently Attached to Controller '

MTERRC : Retry Counter :
MTERPL i State of Retry ;
MTACOM : CONO Word of Current Opercation i
MTDINR i Return Address for Data Intercupt i
MTACLS : Clock Routine Switch, 0 for No Clock Wanted :
CHCML { DP10 Command List {
mionr E Flag - Non-0 if TM10B %

The following MTA :to:ago items are in the nonresident area
of the monitor.

o I MTRS !
MTANRY | flags, Density, Mode { Rec size in Bdw. Bytes 1

] !

\ NTBYT ’ ! \
MTANR2 \ Initial LR of PILBYT ! Ptr. to Buffer Pages List \

H H

! MTHBW | MTUBF | MICSB t AICUB ¢ !

MTAMNRY | ! ! 3 ! !

! i

. \ MICIRB { NICUP \
NTANRYL \ Curcent IORS in Use { Currcent User Page \

] i
\ MTUBS 1 MTUBP \

MTANRS \ User Bytes per Buffer ! User Bytes per Page \

1 H

\ MNTLCTC ! MILIRB \

NTANRE \ Last Transfer Count 1 Last Dump Mode IORB Adr. \
! !



MTASTS

MTARS1

‘MTANR]

012345678901234561789012345678901234 35

-

MTAIEL

MTAILM

MTIWLK

MTAHER

MTSDER

MTAERT

MTAEOF

MTRIRL

MTABOT

MTSEOT

Bits Pointer Content

0 OPN Unit has been opened
2 OPND Unit has been opened for dump mode
3 DMPWT Waiting for a dump mode to finish
4 LTERR Error occurred on last dump mode
S BUFA Buffers have been assigned
6 CLOF CLOSF in progress
7 MTOWT MTOPR in progress
8 Inhibit error logging

18 Illegal mode
18 Write lock
19 Hacdware device error
20 Data error
21 No error retry
22 ECF
23 Illegal record length
24 Beginning of tape
25 Physical end of tape

-+

0123456789012234561789012345676901273423s
‘1.'- 

*

! LI !
- - —— 

+

Bits Pointer Content

20 ABORTP An errocr occurred and IORBs aborted
21-29 MTPPB Number of pages per buffer
30-35 MTNIR Number of IORBs queued

; ! LI H ! ;

Bits Pointer Content

0-1 MTNTM Count of EOFs written
2=5 MTFCN Last function performed
6 MTPAR Parity
7 MTRBF Reading backwards flag

8-10 MSSTC CLOSF function counter
11-14 MTDN Density
15-17 MTDM Data mode
18-3% MTRS Record size in hacdware bytes



Name: NAMUTP

Description: Name Unit Type Pointers. This table contains

pointers to unit type names for disks and mag

tapes.

Defined in: PHRYSIO

Referenced by: PHYSIO

Ffocrmat

NAMUTP POINT 7, (ASCIZ/ (Illegal Type: 0) /]

POINT 7, [ASCIZ/RPG4/]
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Name: NBQ

Description: Negative Balance Set Hold Quantum. This table
r.iintains for each fork in the balance set the
minimum hold gquantum to be used before the pro-
cess becomes @ligible for removal from the bal
ance set. (Parallel table to BALSET)

Defined in: SCHED

Referenced by: SCHER

Format

NBQ Negative BALSET Hold Quantum
1
p
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o
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S

Note: Balance Set Hold Time is not used in Release 2.



Nanme:

Description:

Defined in:

Referenced by:

NBW

Balance Set Wait Time. This table records the

time of day each fork in the balance set goes

into a balance set wait state waiting for disk/

drum I/0. When “"wait satisfied®" occurs, total

wait time can be calculated and stored for system

statistics. (Parallel table to BALSET)

SCHED

SCHED

Pormat

Time (in ms) of Start of Last Wait

L
R
 
L
 
I
 

e
l
 
o
 
o
 

4

+
-
.
.
o
-
.
_
-
-
n
n
.
-
.
—
.
.
.
.
_
1
p



Name: PHYCHT

Description: Table of known channel dispatch routines used by
PHYSIO for the different types of devices.

Defined in: STG

Referenced by: PHYSIO

Pormat

PHYCHT Flags ! Channel Dispatch
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Note: This table cur:rently contains only one entry .CTRHZ, ,RH2DSP



Name: PHYUNT

Description: Table of known unit dispatch routines, (i.e., one

for disk and one for magtape).

Defined in: STG

Referenced by: PHYH2

Format

PHYUNT TYpe ! Unit Dispatch Address
4
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Name: PS8

Description: Process Storage Block

Defined in: PROLOG

Refetenced-byz APRSRV, DATIME, DIRECT, CISC, DSKALC, DTESRV,
ENQ, FESRV, FILINI, FILMSC, FORK, FREE, GTJFN,
10, IPCF, JSYSA, JSYSF, LINEPR, LOGNAM, MAGTAP,

MEXEC, PAGEM, PHYSIO, POSTLD, SCHED, SYSERR

Pornmat

UACS { Monitor Call AC Stack

JOBNO i Job § to Which fork Belongs
JOBBIT : SCHED Control Bits
PNPMAX t Maximum Number of Pages in Working Set for This Fork

JOBCXO ; Variables for Scheduler Time Guarantee
JOBCKl | Variables for Scheduler Time Guarantee

RUNT2 : Run Time Practional Parts of a Millisecond
FXTAB { iocal Pork Handle to Job Handle Table
FORKN : Job Pork § at Top Pork ! This Fork
FERT i Pork Run Tiame
PRARGP : Pointer to Process Arguments
MPP ; Monitor Saved Stack Pointer at Last MENTR
PRIMRY i Primary 1/0 Indirection Pointers
SLOWP : Slow MON Routine Flag
INTDF i Defer Interrupts IF .GE. 0
INTDPP : SOS INTDF or JSYS PSISV1
MJIRSTP : JRSTP @FPC or JSYS PSISVO
ACBAS : Current AC Stack Pointer
ITPRC : PC on Intecrupt to MEXEC
TRPID : IDENT of PT or Page Causing Trap
TRPPTR : Storage Addcess or Pointer Causing Trap
OAC {‘ User ACs (from AC block 1)
PAC { Process ACs
PPC ; Process PC
EMSER | Scheduler TEMP (return)

ENSKR+1 i Scheduler TEMP (return)
SKXDPC : Scheduler TEMP (return)
NSKED : No-Schedule Word
RSXED : Wo-Schedule Trap
TRAPSK { Stack Used During Pager Traps
TRAPSW : Trap Status Word
TRAPAP : Page Trap Saved P
UTRSW i Saved TRAPSW for User
UMUUOW : Save MUUO Word for User
KIMUUlL ; Last UUO Word from User
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PGTIM

IPTIM

TRAPC

UTRPCT

USWPCT

PTTINM

IPAV

CAPT

WSPGS

MONBKX

PIPC

PIPDB

PIAC

PSICHA

PIMSK

PSIBW

PORCTC

PSICEM

SUPCHN

PSIBIP

HWPTA

PSIPT

PIOLDS

PSISYS

HONCHN

DRLOC

DRINP

DRINL

DRMSK

DASCH

pRorM

STRIN?

ENTVEC

PATADR

PATUAO

PATUPC

DMSADR

DMSU40

DMSUPC
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Time Since Age REG Tick

Time Since Last Page Fault

Pager Trap Recursion Count

Count of Pager Traps for This Process

Count of SWPINW Calls for This Process

Time Spent in Pager Traps

Inter-FPault Average, Continuously Maintained

Working Set Window Size (in MS)

Working Set Pages Bit Table

Interrupt to MON if Non-Zero

Saved PC During Initial PI Setvice

Second Word for JRST When Called with JSR

PSI Routine Stacks

Saved User ACs During Break Start S
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Channel Assigned to TERM Code

PSI Request Word Being Passed to PSI Service

Break Waiting Word

Channel wWhich Caused Forced Fork Termination

Channel Enabled Word

Channels Resectved by Superiort

Break in Progress Word (Lavels)

Hacrdware Storage (EPT cells)

PST Stocage List Pointer

PRSTAT Prior to PSI If Was Waiting

Level Table Address ! Channel Table Address

Non~-Zero If PSI System Off

Channels Reserved by Monitor

Location in Directory During Searches

Pointer to Input Name During Lookup

Length of Input String

Mask of O Bits in Last Wocd of String

Pointer to FD8 Link During Lookup

OPN of Last Dicectory HMapped

Pile Structure Infocrmation

Entry Vector Pointer

10/50 Compatability Entry Vector

vhere %0 Store C(40), Setup as UMOVEM 1,XX

Where to Store PC, Setup as UMOVEM 1, XX

DMS Entry Vector

Whecre to Store C(40) on DMS Call

Where to Stocre PC of DMS Call
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CAPMSK

CAPENB

SNPPGS

SNPLST

LSTERR

ERRSAV

UPDL

PSBMAP
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Capability Mask

Capabilities Enabled

) Count ! Page # of Pirst Page
Plags ! Link to lst BP for Pock

Last Error Number

Block of Error Parameters

PDL for Monitor Calls

Map for Process Area
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Name:

Description:

Defined in:

Referenced by:

PTYSTS

Pseudo Terminal Status Table. This table,
by PTY, contains the PTY's status word.

STG

FILMSC

format

indexed

PTY Status Bits
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Nanme:

Description:

Defined in:

Referenced by:

SCDRQB

SCDRQB

Scheduler Request Table. Ducring the scheduler'soverhead cycle, the injitial job startup requestis placed in this table when the first CTRL/C is
Processed. The table is later examined in theSame cycle and all entries are processed by dispatching to each entry's dispatch address.

SCHED

SCHED, TTYSRV

Pormat

Data Dispatch Address
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Name: SDB

Description: Structure Data Block. This block, ‘one per structure,

contains information about the structure's units,

master directory (i.e. Root-Directory), bit map for

disk page allocation/deallocation, and assigned

swapping area. It also containg mount and open-file

information. SDBBLK is the name of the storage area

teserved for handling SDB8s.

Refecrenced by: DSKALC, FILINI, PHYSIO

Format

P .

P
X

+

!

SDOBNAM Structure Name (in SIXBIT) !

oo !

! STRNUM !

SDBNUM ! Number of Units in Structure !
| . -— t

! STRSIZ {

SDBSIZ ! Size (in sectors) of Each Unit in Structure 1
1= -- ————at

! STRSTS 1 STRJOB {

SDBSTS | Status Flags ! Initing Job § !

l !

| STRRXB {

SDBRXB | ‘Address of Root Directory Index Block '

{=- H

! STRBXB !

SDBBXB | Address of Backup Copy of Root Directory Index Block !

! !

{ STRNSS !

SDBNSS | Number of Swapping Sectors per Unit !
{ H

I STRFSS !

SDBFSS ! First Swapping Sector per Unit !

! - !

{ STRBTB !

SDBBTE | OPN of Bit Table H

! !

! STRFC !

SDBFRC | Count of Free Pages on Structure !

] l

{ STRRDO ! STRIDX !

SDBIDX | Handle of Root Directory | OPN of Index Table !
1 - H

! STRLDN !

SDBLDN | Last Directory Number on This Structure t

{ {

{ STRLCA !

sSoBLCA ¢ Last Cylinder Assigned by DSKASN !

i !

! STRCYL !

spaCYL | Total Cylindecs in Structure !

) } -4

1 STR8O - e !
SDBBTO ! Length of Top Half of Bit Table l

D ' !
i STRS81 o !

SpasTl ! Length of Sottom Malf of 8it Table i
1

1 STRTYP ‘ !
SOBTYP | Address of DSKSIZ Table for This Type of Disk !

! !

! STRLK ! STRUC !

SOBPLK ! Pile Lock Count ! Unique Code in SDB !
! !

! STRMC ! STROF H
SDBCNT ! Mount Count ! Open File Count !

! !

SDBPUC ! Pack Unique Code for Media Identification H

! !
\ STRUDB \

spsuoe \ Flags Pointer to UDS \

\ \
\ \
\ \



N, cecccccancremc————- v mcmae .- - ———— +

I I LA 
t

SDBSTS !
+ - 

- - -———— +

Symbol Bits Pointer Content

MSAPS 0 STPS Structure is public
MS3DIS 1 STDIS Structure is being dismounted
MS3IDOM 2 STDOM Structure is domestic

16 STIDX Index table file OFN has been set up
17 STCRD Creating Root Directory on this Structure

18-35 STRJB Initializing job # (only legal user while
structure is being initialized)



Name:

Description:

Defined in:

Referenced by:

SNAMES

Subsyszem Names. Each entry contains a subsystem

progcam name.

STG

MEXEC

Pocrmat

SNAMES SIXBIT/Nanme/
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Name: SNBLKS

Description: Subsystem Blocks. Each entry contains the number
of blocks for a subsystem progcam. This table is
parallel to SNAMES.

Defined in: STG

Referenced by: MEXEC

Format

SNBLKS Number of Blocks
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Name: SPPLTS

Description: Subsystem Page Faults. Each entry contains the

accumulated number of page faults of a subsystem

program. This is a parallel table to SNAMES.

Defined in: STG

Referenced by: MEXEC, PAGEM

Format

SPPLTS Accumulated Page Faults
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Name: SPT

Description: Special Pages Table. This table i3 referenced

directly by the pager. The first part of the

table (of length NOFN) is used to point to index

blocks in core for open files and an index into

this pact is often referred to as an COFN (Open

File Number). The remainder of the table is used

to point to PSBs, JSBs, UPTs, (User Page Map Tables),

and shared file pages.

The ALOCX value in the OFN area is used as an

index into the allocation tables (ALOC1l & ACOC2)

to obtain information about the directory of the

open file, (i.e., pages left in quota). The share

count in the non - QOFN area is indexed fcr each

sharing of the page.

Defined in: STG

Referenced by: APRSRV, FORK, PAGEM, SCHED

Format

D T T e i - +

! ALOCX 1112 ! / \

! Index ! Storage Address ! !

! . H H

! . ] OFN ¢

H . ! H

{ . ! !

! SPTSHC 11112 !
! Shared Count ! Storage Address !
- ]

i . ;
- ! . !

! . !

! . H

! . !

t . !

H !

H ]

! . !

! !

{ !

! . H

Y l . l

{ . !

) !

1} H

1 i

! !

H {

S7OBAGE ADDERESS ,

UCAAR = 1817 Unoss: sasa & 7 /,(; S7otass AJde

UAA cB= 18/7+7835 brunssigussr & Copy

DRmM A8= 2877 Devae BE Om doe pgE

DRmoR= 1817 Deouw OUQF*C‘O\._) <w\\'U- \DEN\"F% \‘\a g’TQ ADRL

DSKAR = \BIJ-} DSk RrRr N SToenger AbdR.

DSKNB= RIS wth Dskar Newlv) as signed add ~ecs.



/1/Q:h¢=2/y/ =

Name:

Description:

Defined in:

Referenced by:

Nowase o OFN Sro7s

SPTH

Parallel table to SPT. This table is teferenced
only by the software and is divided into two parts.

The first part, indexed by OFN, is used to point

to the home address of each open file (i.e., to

its index block) and to hold status information

about each OFN.

The second part is used mainly to show the page's
origin. Por a shared file, this is indicated by

OFN ,, Page Number , where page number is within

open file, OFN. Por PSBs, JSBs, and UPTs, the SPTH

word contains 0 ,, Pork Index. The free slots in
this part are on a list chained through the SPT
where the free list pointer resides in FRESPT.

STG

DISC, DSKALC, FILINI, PAGEM

Format

2) U2 35,

SPTH ! Flags | Heme Address of Index Block | / \
1= - -1 t

! . l !
) . ! oFN }

! . { t

1 . ! {

! . ! \/
{ !

1 OFN { Page Number !
{ -1

] or !
1 !

i "] ! Fork Index 1

! 
.=l

! . {
! . !
1 . !
1 . !
1 . {

! . !
t . !
! . 1
! . }
! . |
+ + .

012345%56789012134 561789012345¢678 9012343
5

+ +

SPTH 'O U U T U T S T O l Address of Index Block i

Syabol Bits Content

PILNB 1 Pile write bit in SPTH and ASOPN arqument
THAWEB 2 Thawed bit C T -
FILNB 3 *rile new” bit .
SPTLKB 4 LH of SPTH(OFN), XB(Index Block) in use by DDMP

OPFNWRS S OFN has been modified

OFNBAT 6 Index block contains a bad block
OFNERR 7 greor in file (i.e., MPE)

OFNDMO 8 OFN is on a dismounted structure

OFNDUD 9 Suppress DOMP

SPAREN 10=2/

Note:

S AR Eo 7S oS SpP7H

A file is opened by searching the OFN part of SPTH for the index

block address. 1f the address is found and the write and thawed
bits are legal, it is a shared opening and the same index is

used. 1f the address is not found, a new entry is made from one

of the free (-1) slots in SPTH.



Name: SPTO

Description:: Special Pages Table 0. This table is parallel

Defined in:

to the OFN area of the SPT table and
Structure number and open file share

each open file. The OPN share count
for each opening of the file and for
page within the open file.

STG

Referenced by: PAGEM

SPTC

contains the

count for

is indexed

each shared

Format

o 17 &

OPNSHC ! STRX
OPN Share Count ! Structure #
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Name:

Description:

Defined in:

Referenced by:

SSIZE

Subsystem Working Set Size. Each entry contains
the working set size integral for a subsystem
program. This is a parallel table to SNAMES.

STG

MEXEC

Pormat

SSIZE Working Set Size Integral
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Name: STARTUP

Description: Startup Transfer Vectors. This table, in resident
locations 140-~147, contains the startup vectors
for the monitor as well as vectors to enter EDDT.

Defined in: STG

Referenced by: STG, POSTLD

Pormat

EVDDT ! JRST DDTX (EDDT) {
! 

H
! JRST SYSDOT (Reset and go to EDDT) !
t 

- i

EVDDT2 ! JRST DOTX {Copy of EDDT in case !
! other clobbered) !
{- 

!
EvOoDTZ ¢ JRST SYSLOD (Initialize disk file !

{ system) {
{= 

-1
! 0 !
! 

- -1
EVRSY ! JRST SYSRST {Restart) !

1 
!

EVLDGO ! JRST SYSGO (Reload and start) t
!- m————— !

EVGO | JRST SYSGO1 (Start) t



Name:

Description:

Defined in:

Referenced by:

STIMES

Subsystem Runtimes. Each entry contains the
accumulated runtime of a subsystem program.
This is a parallel table to SNAMES.

STG

MEXEC

Pormat

STIMES Accumulated Runtime
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Name:

Description:

Defined in:

Referenced by:

STRTAB

Structure Data Block Table. This table, indexed by
structure number, contains pointers to each struc-

ture data block in the system.

STG

DSKALC, PHYSIO

Format

STRTAB Pointer to SDB
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Name: TTBFRC

Description: Teletype Buffer Control Table. This table, in-
dexed by line number, contains buffer control
fields.

Defined in: STG

Referenced by: TTYSRV

Focrmat

TTBFRC | Buffer Control Fields { / \
! H !
1} o ! i
! . ! !
1 . ! !

t . ! !
! . { !
! . ! !
! . . ! LINE §
1 . ! !
! . ! 1}

[} . { !
i . ! !
! o i !

! . ! !

! . ! !
1 . i !
13 . ! \ /

012345678901234561789081234567890123421s
+* 

+

! TTOWRN ! TININ | TTINOU ! TTIMAX ! TTOMAX !
TTBPRC | 1 ! ! ! !

Bits Pointer Content

G=7 TTOWRN Number of characters in output buffer for
wakeup after buffer

8-12 TTNIN Number of input buffers to assign
13-17 TTNOU Number of output buffers to assign
18-26 TTIMAX Maximum bytes in input buffecr(s)

27=-38 TTOMAX Maximum bytes in ouput buffer(s)



Name: TTBUFS

Description: Teletype Buffers. This sStorage area contains the
input and output buffers for each line (TTY and
PTY) on the system. Input and output pointers
to each buffer are xept in tables in core. These
buffers are fixed length and arce assigned on demand.
When there is no character activity, the buffers
are deassigned.

Defined in: STG

Referenced by: TTYSRV

Format

}.

TTBUPS Pointer to Next Free Buffer

Buffer 1
1

!
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Note: The free buffers are linked and arce pointed to by TTFREBR.



Name: TTCS

Description: Teletype Control State. This table, indexed by
line number, contains the control states of each
line.

Defined in: STG

Referenced by: TTYSRV

Pormat

TTCS Time to Do Next Event { Routine Address for Event
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Name:

Description:

Defined in:

Referenced by:

TTDPSI

Teletype Deferred Pseudo Intecrupt Table. This
table, indexed by line number, contains the de~
ferred pseudo interrupt code for each terminal.
The bit for the terminal code is on if a deferred
interrupt is assigned. (i.e. Channel intercupt
Processing on character typed will wait until the
Character is read by the program.)

STG

TTYSRV, FORK, MEXEC

Format

TTSPSI Deferred Interrupt Code
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Description:

Defined in:

Referenced by:

TTExx

Teletype Echo Output Buffer Tables. There are 3

echo output buffer tables (TTECT, TTEIN, TTEOUT),

each indexed by line number. Each entry in TTECT

containg a character counter. TTEIN and TTEOUT

contain input and output pointers to the echo

output buffer for each line. The echo buffer is

used when the line's output buffer is full.

STG

TTYSRV

FPornat

TTExx Pointer or Count
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Name: TTFEWD

Description: Teletype Front End Word Table. This table, indexed
By line number, contains the control word for the
front end.

Defined in: STG

Referenced by: TTYSRV

TTPEWD

TTPEWD

Pocrmat

; Pront End Control Word ! / \
! 

! !
1 - ! {
! . ! !
! . ! !
! . ! !
! . ! !
1 . ! !
! . ! LINE §
! . ! !
! o H o
! . i !
! - |} !
! o { H
! . ! !
! . | ] ]

! - ! H
] . ! \/
+ 

-+

012345678901 234561789012234567829290 12342135

; { TTPCT ! TTPMC LA T O O A | ! TTFBS8 !
t ! ! L T O A | ! 1

Bits Pointer Content

0 TTFPK Waiting for “"to -1l deone"
1-8 TTPFCT Bytes now in front end
9-16 TTPMC Maximum count for front end buffer
17 TTPOW Line allocation exceeded
18 TTPEM Line is remote
19 TTEFSP Remote and needs speed set
20 TIFX0 Needs x-on sent
21 TINTS Don't send syster messages

22-27 Not used
28-3S TTPEE Number of entries in Big Buffer, TTBBFU



Name: TTPLGS

Description: Teletype Flags Table. This table, indexed by line
number, contains information about the terminal

characteristics.

Defined in: STG

Referenced by: TTYISRV, JSYSA

Format

TTPLGS i Terminal Characteristics Plags ! / \
! ! !

1} . ! 1
H . l !

! . ! |
1 . ! !

! . i !

! . ! LINE ¢

! . ! !

i o ! !

i . ! !

! . H !

! . ! !

! . ! 1}
! . ! 13
! . ! !

! . ! \/

012345678901 2345617890123456789012341715

LS T A | ! TTPLEN ! tror ot t ot t

TIPLGS ! ! ¢ 1 1t ! ! L A | t 1! I S

Symbel 8its Pointer Content

Q Line is active (interrupt
expected from hardware)

TTIMPP 1 Mechanical form feed
TTATAB 2 Mechanical tab

TTILCA 3 Lower case
' 4-9 Not used

10-17 TTPLEN Page Length

TTIWAK 18-23 Wakeup control chacacters

TTSECO 24 Echos on

TTIECM 25 Zcho immediate
TTSALK 26 Accept links
TTSAAD 27 Accept advise
TTADAM 28-29 Terminal data mode

TTIUOC 30 Plag upper case
TTILIC i1 Raise lower case
TTIWOUM 32-33 Duplex mode
TTIPGM 34 Page node

TTSCAR 3s Cazrier on



Name: TTFORK

Description: Teletype Fork Table. This table, indexed by line
’ number, contains information about the terminal's

ownership and input wait states.

Defined in: STG

Refecenced by: TTYSRV, DEVICE, PILMSC, PORK, IO, JSYSA, MEXEC,
SCHED :

Pormat

TTFORK | Ownership and Wait State ! / \
! 

H !
H - ! !
! o ! !
! . H !
! . ! {
! . R ! !
! . ! LINE §
! . ! !
! . ! !
! . ! !
i . 1 H
! . i H
H . ! 1
1 . ! !
! . ! H
! . i !
1 . ! \ /

012345678901 23456178901 2 345678901234 3s5

TTPORK ; Ownership Status 11 Fork § in input wait
!

Bits Content

8-17 Controlling job number, -1 i{f not a
controlling terminal, or -2 if becoming
a4 controlling terminal

18 On if no fork is in input wait
19 Porce wakeup because input huffer is full

20-3% Pock number in input wait, or <1 if none
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Name:

Description:

Defined in:

Referenced by:

TTIxx

Teletype Ingut Buffer Tables. There are 3 input
buffer tables {(TTICT,TTIIN,TTIOUT), each indexed

by line number. Each entry in TTICT contains a

character count. TTIIN and TTICUT contain pointer

for adding characters to and removing characters

from the input line buffers.

STG

TTYSRV

FPormat

TTIxx Pointer or Count
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Name:

Description:

Defined in:

TTLINK

Teletype Linked Lines. This table, indexed by line
number, contains the linked lines for each terminal.

STG

Referenced by: TTYSRV

TTLINK

TTLINK

Format
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; Picst Line ! Second Line ! Third Line ! Fourth Line ;

Bits Content

0-9 Pirst line linked to, -1 if none
10-17 Second line linked to, -1 if none
18-26 Third line linked to, -l if none
27=-35 Pourth line linked to, -1 if none



Name: TTLPOS

Description: Teletype Line Position Table. This table, indexed

by line number, contains the page and line pointer

for each terminal.

Defined in: STG

Referenced by: TTYSRV

Pormat

TTPGPS ! TTLNPS

TTLPOS Line § Within Page ! Char. § Within Line
.
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Name: TTMOD1

Description: Teletype Mode Table. This table, indexed by line
number, contains character and mode information
for each terminal.

Defined in: STG

Referenced by: TTYSRV

Parmat

TTMOD]1 | Mode Information 1 /7 \L} 
! !

1 s 1 !
! . H 1
f . { t
{ . ! !
! . ! !

! . ! LINE ¢
! . { !
! . ! !
! . ! !
1 . ! !
1 . ! !
! o £ !
1 . ! !
1 . ! !
! . 13 \ /

01234567890123495617894012 3456789012134 23S

! 1 TTYLCH ! | T O A | ! 
!TTMODLI ! | Last Char. ! L O | 1 Tabs Table Address !

Symbol Bits Pointer Content

DCXLIN Q Line is on a DCl0O
1-9 TTYLCH Last character removed from

tnput line buffer
10-11 TTYLMD . Terminal data mode for last

character
TTSPLG 12 Stop Output (CTRL/S was typed)
TTRFLG 13 Repeat last input character (BKJEN)
TTWPLG 14 Wait cestarted if 1 at TCITST

’ {Blocked on input)
TITOPLG 15 Plush output (CTRL/O was typed)

16-17 Not used
l18=-3% Tabs table address



Name:

Description:

Defined in:

Referenced by:

TTOxx

Teletype Qutput Buffer Tables. There are 3 output
buffer tables (TTOCT, TTOCUT), each indexed by

line number. Each entry in TTOCT contains a char-
acter count. TTOIN and TTCOUT contain pointers
for adding characters to and removing characters

from the line output buffers.

STG

TTYSRV

Pormat

TTOxx Pointer or Count
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Name:

Description:

Defined in:

Referenced by:

TTPSI

Teletype Pseudo Interrupt Table. This table,
indexed by line pumber, contains the pseudo in
terrupt mask for each terminal.

STG

TTYSRV, FORK, MEXEC, SCHED

Pormat

Pseudo Interrupt Mask
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Name:

Descriptian:

Defined in:

Referenced by:

TTSPWD

TTSPWD

Terminal Speed Word Table. This table, indexed
by line number (TTYS only), contains the terminal
speeds for each terminal.

S1G

TTYSRV

Pocnat

o

Input Speed Qutput Speed
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Name: TTYPE

Description: Teletype Type Table. This table, indexed by line
number, contains the type of terminal on the line.

Defined in: STG

Referenced by: TTYSRV

TTYPE

TTYPE

Pormat

Terminal Type
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! TTPWID ! i 
!! Page Width ! ] Terminal Type !

Bits Pointer Content

0-7 TTPWID Page width
8-17 Not used



ups

Description: Unit Data Block. This block, one per unit,
contains information about the current activity

on the unit.

Defined in: PHYPAR

Referenced by: PHYSIO

UoBSTS

UDBMBW

UuDsoDnT

UDBERR

UDBERP

UDBOSP

UDBCDB

UDBADR

UDBAKA

UDBsvID

UDBSTR

UbBKDB

UDBDSN

UDBSEKX

UDBRED

UDBWRT

UDBSRE

uDaswe

UDBHRE

UDBHWE

unspsl

uDesr2

gosmwQ

UDBTWQ

UDBONR

UDBERC

uDssSee

gossEre

UoBPNM

UDBODR

uoBsSIZ

UoBPrCT

UDBCHB

goacop

Pormat

Status and Configuration Information

Memory Bandwidth Scheduling Information

Overdue Timer for Seeks and the Like

Ezror Recovery Status Word

Eczor Reporting Work Area if Nonzero

Unit Routine Main Entry Dispatch

Secondary CDB ! Prinna:ylcna

Secondary Unit Address ! Primary Unit Address

Curcent CDB ! Current Chain Address

Volume ID

Pointer to Structure Data Block

Pointer ro KD8, if any

Drive Serial Number

Seeks

Reads (Sectors if disk, Frames if tape)

Wecites (Sectors if disk, Frames if tape)

Soft Read Errors s
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Soft Write Erxrors

Hard Read Errocs

Hard Wrcite Ercors

Current Cylinder (if Disk), File (if Tape)

Curcent Sector (if Disk), Record (if Tape)

Position Wait Queue Tail | Position Wait Queue Head

Transfer Wait Queue Tail ! Transfer Wait Queue Head

Fock Which Owas This Unit (Maint. Mode)

Current Retry Count

Soft Positioning Ercor

Hard Positioning Error

Program Name to Log on Error

Usec Directory Number to Log on Error

Unic Size (Mumber of Cylinders)

Seek Pairness Count

I0RB Used by Home Block Check

Device Dependent Pact
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UDBSTS I A Ly | SR R T B S | 1 1e 4 & s+ e s H 
.

Bits Pointer

W
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E
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O
H
O

32-35 USTYP

Type Code for US

Code

[
-
 
R
V
 
N
 
W
E
 
N
y

Content

Offline or unsafe

Check home blocks before any normal I/0
Positioning in progress

Active

Bad blocks on this unit
Lock bit for this units BAT blocks
Dual port switch in (A or B) (RPQ4.5,6)
Unit is in MAINT mode

MAINT mode is requested on this unit
Unit is at BOT

Unit is rewinding

Unit is write locked

MAINT mode allowed on this unit

Operator intervention required.

Set at interrupt level, checked at SCHED.

Once a minute message to operator.

Used in conjunction with US.OIR
Positioning required on this unit
Tape type device ,

Tape - IDB seen on previous operation

Unit Type

TYP

Unit

RPO4

RS04

TU1l6

TM0Z2 (as unit)

RPOS

RPOS

+
 
-
+



Name:

Description:

Defined in:

Referenced by:

UDIORB

Pool for UDSKIO IORBs. The free IORBS are linked

together and this list is pointed to by UIOQOLST.

STG

PHYSIO

Pormat

UDIORB
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Name: ups

Description: Unit Dispatch Service Routine Table. This table
one per unit type, contains vectored addresses t
unit dependent functions, and is given in its
generalized form. The specific unit dispatch
tables are RP4DSP (in PHYP4) for the disk device
and TM2DSP (in PHYM2) for the magtape device.
See PHYPAR for definitions of arguments given
and returned on calls to these unit routines.

Defined in: PHYPAR

Referenced by: PHYSIO, PHYH2, PHYM2(MTA), PHYP4(DSK), STG

UDSINI

UDssIo

UDSINT

UDSERR

UDSHNG

UDSCNV

UDSLTTMM

UDSPQS

UDSATN

Format

,

+}

[

!

{

!

!

Initialize

Start 1/0 on an IORB, skips if O.K.

!Intecrupt Routine (called on interruptsfor XFER done)

Initiate Ezctor Retry (skips if no more tetrys)

Hung Reset (called from TIMER to reset hung devices)

Convert Unit Linear Address to CYL, SURF, SEC

Return Latency or Best Requcst

Start Pouition on IORB (skips if O.K.)

Attention Interrupt

H
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