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Description: CP-6 INTERNALS COURSE (C00 LEVEL)
Date: AUGUST 12-23, 1985

This course delails the features of the DPS-8 and Datanet-8 hardware
architectures and describes how the CP-6 Host Operating System and
the LCP-6 FEP Operating system makes use of these features. The
course covers baslc system architecture as well as descriptions of
major functional areas of the operating systems, including file

t, Hi of terminals, and monitor
services. The process of booting, system recovery, and dump analysis
will also be covered.
Lab work will include writing a command processor, shared library,
and some comgroup related programs, as well as some work with
system administration ufilities.

Requirements:

Experienced PL-6/Monitor services programmers, familiarity with system
administration utilities, such as, SUPER, ANLZ, and PIG. This course



CLASS SCHEDULE

MORNING

MON  Administrative Info, Overview,
DPS-8 Hardware Arch

TUE Cont. CP-6 use of Hard. Mem. Arch.

WED CP-6 User Modes, Intro to CP-6 OS

THUR Booting the System, Recovery

FRI  Comgroup Architecture

MON MM, FM, RES & Prog Man Functions

TUE Walking Tours of CP-6 Functions

WED FEP Arch & LCP-6 Architecture

THUR FEP Users and System Components

FRI

AFTERNOON

CP-6 Use of Hard. Mem. Arch.

Anatomy of a User

LAB 1 (SUPER) & LAB 2 (Shared Lib)

LAB
LAB
LAB
LAB
LAB
LAB

OPEN

3
4

Use of ANLZ, STATS, CONTROL
Using COMGROUPS

Command Processor

cont

FPRG programs

ANLZ (FEP)



CP-6 IS A SYSTEM

o COLLECTION OF SOFTWARE INTEGRATED
AROUND HARDWARE

* PRIMARY CHARACTERISTICS OF THE HARDWARE
ARCHITECTURE THAT INFLUENCES THE SOFTWARE

ARCHITECTURE IS THE MEMORY ADDRESSING
SYSTEM

o DPS-8 MEMORY SYSTEM IS CALLED VM&S OR NSA

1-1INT 8/85



NSA EXTENDS LEVEL 66 BASIC
ADDRESSING

o L66 — PROCESS COULD ADDRESS UP TO 256K
WORDS OF ADDRESS SPACE. THIS SPACE MUST BE
CONTIGUOUS IN REAL MEMORY.
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NSA EXTENDS LEVEL 66 BASIC
ADDRESSING (CONT)

o NSA - TWO MAJOR EXTENSIONS

o MULTIPLE 256K ADDRESS SPACES AVAILABLE
TO PROCESS

o SEPARATION OF "VIRTUAL" ADDRESS CONTINUITY
FOR REAL ADDRESS VIA PAGE TABLES

(ALSO MAJOR SECURITY FEATURES BUT NOT DETAILED HERE)
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NSA ADDED HARDWARE REGISTERS:
SSR - SAFE STORE REGISTER
LSR - LINKAGE SEGMENT REGISTER

ASR/PSR = ARG SEGMENT REGISTER/PARAMETER
SEGMENT

ISR — INSTRUCTION SEGMENT REGISTER

DRO-7 PAIRED W/AR0-7 — DESCRIPTOR
REGISTERS/ADDRESS REGISTERS

1-3A INT 8/85



NSA ADDED HARDWARE REGISTERS:
(CONT)

o PTDBR - PAGE TABLE DIRECTORY BASE REGISTER
o WSRO-7 - WORKING SPACE REGISTERS

1-3B INT 8/85



NSA USES NEW ENTITIES
$SS - SAFE STORE STACK (FRAMED BY SSR)
LS - LINKAGE SEGMENT (FRAMED BY LSR)

AS/PS — ARGUMENT/PARAMETER SEGMENTS
(FRAMED BY ASR/PSR)

IS — INSTRUCTION SEGMENT (FRAMED BY ISR)

SEGMENTS — ADDRESS SPACE (FRAMED BY SOME
DESCRIPTOR)

1-4A



NSA USES NEW ENTITIES (CONT.)

DESCRIPTORS /VECTORS /POINTERS
VECTORS/POINTERS REFERENCE DESCRIPTORS)
DESCRIPTORS FRAME SEGMENTS)

WS ~ WORKING SPACE (PAGE TABLE, POINTED
TO BY WSPTD)

WSPTD — WORKING SPACE PAGE TABLE DIRECTORY
(POINTED TO BY PTDBR)

PAGE - 1024 WORDS OF CONTIGUOUS MEMORY
1-48 INT 8/85



FIRST STEP TO UNDERSTANDING NSA ADDRESSING
INVOLVES THE CONCEPTS OF SEGMENTATION AND
WORK SPACES

1-5 INT 8/85



WHAT IS A SEGMENT?

* CHUNK OF PROGRAM ADDRESS SPACE FROM ONE
BYTE TO 256K WORDS

* DEFINED BY A 72 BIT DESCRIPTION WHICH SPECIFIES
« BOUND (SIZE IN BYTES -1)
+ ACCESS CONTROLS
* TYPE OF SEGMENT (DATA, DESCRIPTOR, SPECIAL)

1-6A INT 8/85



WHAT IS A SEGMENT?
(CONT)

o WHAT WS SEGMENT IS IN

o BASE (BYTE OFFSET INTO WS THAT IS VIRT 0
FOR THIS SEGMENT)

1-6B INT 8/85



WHAT IS A WORKING SPACE?
* CHUNK OF VIRTUAL ADDRESS SPACE 1->N PAGES
« DEFINED BY A PAGE TABLE (ONE WORD/PAGE)
EACH PAGE TABLE ENTRY GIVES ADDRESS OF
PAGE IN REAL MEMORY
* SPECIFIES ACCESS CONTROL

o PAGE TABLE FOUND BY AN ENTRY IN WSPTD
(INDEXED BY WS#)
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WHAT IS A WORKING SPACE
(CONT)

* SPECIFIES ADDRESS OF PAGE TABLE AND SIZE
OF PAGE TABLE

» WSPTD IS POINTED TO BY HARDWARE REGISTER
PTDBR

1-7B INT 8/85



THE DOMAIN CONCEPT

o DOMAIN IS THE ALLOWABLE /ADDRESSABLE
WORLD OF SEGMENTS AND WORKING SPACES AS
"SEEN" BY AN EXECUTING PROCESS

o THE SET OF HARDWARE ADDRESSING REGISTERS
IN CONCEPT WITH THE DESCRIPTOR SEGMENTS AND
PAGE TABLES SET UP BY A CONTROLLING
(PRIVILEGED) PROCESS CONSTRAIN THE CURRENTLY
EXECUTING PROCESS TO ITS DOMAIN

1-8A INT 8/85



THE DOMAIN CONCEPT (CONT)

o CLIMB INSTRUCTION ALLOWS SWITCHING FROM
ONE DOMAIN TO ANOTHER, PUSHING/PULLING UP
TO 64 WORDS OF CONTEXT ON SSS

1-88 INT 8/85



N oa s~ N = O

PTDBR

WSR0-7

WS CONTROL

PAGE TABLE

WSPTD o

PTWn

RPA

ACC CNTR |PTW

511

1 WORD/PAGE
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SEGMENT CONTROL (PARTIAL)

LS

DESCRIPTOR
LSO

WS

TOR BASE §

BOUND
(20 BITS)
>

D

ACC]WS ITVPE

BASE (26 BITS)

BOUND Y

“LSq”

—

1-10 INT 8/85



A (NORMAL) DESCRIPTOR DESCRIBES
A SEGMENT

BOUND IN | ACCESS wsa (q) TYPE
BYTES (20) | CONTROL [MISCELLANEOUS|WSR| ' (4)
FLAGS FLAGS (6) (3l

BASE AS BYTE OFFSET INTO WS (26) (NORMALLY)

© BOUND SPECIFIES SIZE OF SEGMENT (1 BYTE UP
TO 256K WORDS)

® BASE LOCATES SEGMENT WITHIN SOME WORKING
SPACE

©® WSQ/WSR SPECIFIES WORKING SPACE NUMBER
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A (NORMAL) DESCRIPTOR DESCRIBES
A SEGMENT (cont.)

BOUND IN | ACCESS wsa (9) TYPE
BYTES (20) | CONTROL [MISCELLANEOUS|WSR| ' (4)
FLAGS FLAGS ( (3)

BASE AS BYTE OFFSET INTO WS (26) (NORMALLY)

® TYPE SPECIFIES:

©® WHETHER SEGMENT CONTAINS DATA OR
DESCRIPTORS

® WHETHER WS SPECIFIED DIRECTLY (WSQ) OR
INDIRECTLY (WSR)

OINDICATES IF THIS IS NOT NORMAL
DESCRIPTOR (IF NOT NORMAL THE REST ALL
LOOKS DIFFERENT)
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A (NORMAL) DESCRIPTOR DESCRIBES
A SEGMENT (cont.)

BOUND IN | ACCESS wsa (o) TYPE
BYTES (20) | CONTROL [MISCELLANEOUS|WSR| ' (4)
FLAGS FLAGS (0) | (3)

BASE AS BYTE OFFSET INTO WS (26) (NORMALLY)

- ENTRY DESCRIPTOR
- SUPER DESCRIPTOR

® ARE CONTAINED IN DESCRIPTOR SEGMENTS
(FRAMED BY A DESCRIPTOR TYPE DESCRIPTOR)
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A VECTOR REFERENCES A SEGMENT
OR PARTIAL SEGMENT VIA SOME

DESCRIPTOR
ACCESS CONTROL | CONTROL
BOUND (20) FLAGS (9) INFO
SCRIPTOR #
BASE (20) ‘2) DE c(10)

® VECTOR IS COMBINED WITH SPECIFIED
DESCRIPTOR FOR FORMING NEW DESCRIPTOR TO
BE LOADED INTO DR (LDD INSTR) OR PUSHED ON

PS VIA CLIMB

® VECTOR BASE & BOUND CAN SPECIFY SUBSET
ALL OF THE SEGMENT
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A VECTOR REFERENCES A SEGMENT
OR PARTIAL SEGMENT VIA SOME
DESCRIPTOR (cont.)

ACCESS CONTROL | CONTROL
BOUND (20) FLAGS (9) INFO
BASE (20) (:) DESC?'I(I:)TOR #

® ACCESS FLAGS LOGICALLY ANDED WITH
DESCRIPTOR FLAGS THEREFORE CAN SUBSET
PRIVILEGES, BUT NOT ADD ANY

® S SPECIFIES LS,'S, PS AS DESCRIPTOR SOURCE

© DESCRIPTOR # SPECIFIES WHICH DESCRIPTOR
IN LS/AS/PS
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A VECTOR REFERENCES A SEGMENT
OR PARTIAL SEGMENT VIA SOME
DESCRIPTOR (cont.)

ACCESS CONTROL | CONTROL

BOUND (20) FLAGS (9) INFO
IPT #

BASE (20) ‘2) nEscao) OR

® SPECIAL VALUES OF S, D RESERVED TO SPECIFY
CERTAIN HARDWARE REGISTERS (DRn, ISR, LSR,
SSR, PSR, ETC.)
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A POINTER REFERENCES A SEGMENT

VIA SOME DESCRIPTOR AND CAN SPECIFY AN
OFFSET INTO THE SEGMENT TO THE BIT LEVEL

WORD
BYTE|BIT| S | DESCRIPTOR #
OFFSET| (2) |(4) |(2) (10)

® S, D FIELDS (SEGID) REFERENCE A DESCRIPTOR
(SAME AS VECTOR)

® WHEN LOAD POINTER INSTRUCTION EXECUTED

©WORD, BYTE, BIT OFFSETS LOADED INTO AR
© S, D LOADED INTO SEGID REGISTER (INFO ONLY)
@ SPECIFIED DESCRIPTOR LOADED INTO DR

® OFFSET VALUES DO NOT PROSCRIBE ACCESS
BELOW SPECIFIED ADDRESS 1-13 INT 8/85



SOME SPECIAL REGISTERS WHICH WILL
BE COMMONLY REFERENCED

LSR - CONTAINS DESCRIPTOR WHICH FRAMES
CURRENT LS

= LOADED ONLY AS A RESULT OF CLIMB
INSTRUCTION
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SOME SPECIAL REGISTERS WHICH WILL
BE COMMONLY REFERENCED (CONT)

ISR~ CONTAINS DESCRIPTOR WHICH FRAMES
CURRENT INSTRUCTION SEGMENT

= IC IS OFFSET INTO CURRENT IS
= LOADED VIA CLIMB OR TSX INSTRUCTION
SSR - CONTAINS DESCRIPTOR WHICH FRAMES CURRENT
SAFE STORE STACK
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SOME SPECIAL REGISTERS WHICH WILL
BE COMMONLY REFERENCED (CONT)

~SS IS STACK FOR CONTEXTS PUSHED/PULLED
=VIA CLIMB INSTRUCTION

ASR/PSR -~ CONTAIN DESCRIPTORS WHICH FRAME
~CURRENT ARGUMENT/PARAMETER SEGMENTS

—AS/PS IS STACK USED TO PASS DESCRIPTORS
—FROM ONE DOMAIN TO ANOTHER VIA CLIMB
= INSTRUCTION

1-14C 8-85



SEGMENT SPECIFICATION IN
INSTRUCTIONS

ﬂﬂ[Anonsss]anz |1]x[o]Tag]

3 15 . ARn DRn
Ws2[a[ 4 ioa[o[L[Tac] [t8[z]s| 72
POINTER DESCRIPTOR
» 24 10 nd “L$17(.6001)
18 |2]a
11 0 1

.6001="LS1”
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CONCEPT OF AN EXECUTING PROCESS

o CURRENT PROCESS CONTAINED BY DOMAIN
AS ESTABLISHED

o MACHINE HAS SLAVE MODE/PRIVILEGED MODE
¢ ONLY PRIVILEGED MODE CAN "SET UP" DOMAINS
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CONCEPT OF AN EXECUTING PROCESS
(CONT)

¢ SLAVE MODE SWITCHED TO PRIVILEGED AS
RESULT OF

« TRAPS (INCLUDING PMME)
+ INTERRUPTS (TIMERS, 1/0)

o HARDWARE TOGETHER WITH "CORRECT" PRIVILEGED

PROCESS AND "CORRECT" SYSTEM ARCHITECTURE ARE
WHAT PROVIDES SYSTEM SECURITY
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THE USE OF DPS-8
MEMORY ARCHITECTURE (NSA)
BY CP-6

2-11INT 8/85



CP-6 WORKING SPACE USAGE

WS#0  ADDRESSES REAL MEMORY
WS#1 MONITOR PROCEDURE AND DATA
WS#2  SCRATCH USE BY XDELTA
WS#3  USED BY DELTA/ANLZ

WS#4  COMMAND PROCESSORS PROCEDURE
(IBEX AND OTHERS)
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CP-6 WORKING SPACE USAGE
(CONT)

WS#5  DEBUGGERS PROCEDURE (DELTA AND OTHER)

WS#6  ALTERNATE SHARED LIBRARIES PROCEDURE
(1-D-S/Il AND OTHERS)

WS#7  SCRATCH USE BY 1/0 END ACTION
WS#8  CURRENT USERS WORKING SPACE
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CP-6 WORKING SPACE USAGE
(CONT)

WS#9
WS#10  CURRENT USERS VIRTUAL SEGMENTS
WS#11

WS>11 USED BY FEP I/0 AND COMGROUPS
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USER VIRTUAL SPACE

¢ "THE USER" FROM STANDPOINT OF MONITOR
CONTROL

¢ CONTAINS ALL "GLUE" HOLDING IT TOGETHER
* PAGE TABLE
¢ LINKAGE SEGMENTS
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USER VIRTUAL SPACE (CONT)
* SAFE STORE STACK
* ARGUMENT/PARAMETER SEGMENTS

¢ COLLECTS ALL PHYSICAL MEMORY ALLOCATED
TO THIS USER
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USER VIRTUAL SPACE (CONT)

¢ LOCATES BUT DOES NOT CONTAIN SHARED
PROCEDURE

* SHARED PROCESSOR
* RUN-TIME LIBRARY

2-3C INT 8/85



SIMPLIFIED VIEW OF USER’S WS (1 Mw)

PAGE TABLE OF WS
HJIT - 4LS’s SSS, AS/PS
JIT AND MONITOR TSTACK
FILE BUFFERS
DCBs
INSTRUCTION SEGMENT
USERS 8 DYNAMIC SEGMENTS
CP’S DYNAMIC SEGMENTS
DB’S 8 DYNAMIC SEGMENTS
ASL’S 8 DYNAMIC SEGMENTS
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1 MW USER VIRTUAL LAYOUT

MONITOR

MONITOR W

MONITOR

MONITOR W

° PAGE TABLE
1 10-PAGE GAP CORRESPONDING TO MON
10(12) CGQ MAP PAGE 5
USER RD 11(13) JITATSTACK
12(14) RESERVED PAGE
USER 13(.15) Harr
14(16) -
1817 2RESERVED PAGES
18(
-31 PAG
e FPOOLS -31 PAGES-
7)
USER RD - p
60(74) ROSEG -14 PAGES-
81L75) 3 RESERVED PAGES
63 (.77)

64 (.100)

USERRWE 510 (.477)
320 (.500)

321 (.501)

322 (.502)

327 (.507)

328 (.510)

391 (.607)
392 (.610)

519 (.1007)
520 (.1010)

551 (.1047)
552 (.1050)

USER R,W

935 (.1647)
936 (.1650)

INSTRUCTION SEGMENT

STEP SPECIAL BUFFERS - 2 PAGES

MoNITOR

6 RESERVED PAGES

DB DATA SEGMENTS
-UP TO 64 PAGES-

DELTA

ASL DATA SEGMENTS
“UP TO 128 PAGES-

ASL

CP DATA SEGMENTS
-UP TO 32 PAGES-

USER DATA SEGMENTS
-UP TO 384 PAGES-

1023 (.1777)

88 RESERVED PAGES

HEAVILY ACCESSED PAGES

NamE Vs AmROWS
ar 43 a3
Wi Kt a8
ROSEG(1) 57 a7
15R(1) T100 o
U.DATASEG.(1) 1080 .10
STEP BUFFER 31 501 ‘o1
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1MW MONITOR VIRTUAL LAYOUT

o

1
10(.12)
11(.13)

PAGE TABLE FOR 15T MW

10 PAGES RESERVED FOR CGQ PAGE TABLE
JIT& TSTACK & TCB
-2 PAGES-

12(.14)
13(.15)

HJIT (2 PAGES)

15(17)

46 (.56)
47 (57)
50 (.62)
51(.63)

327 (.507)

32 RESERVED PAGES

LOW REAL MEMORY - PHYSICAL PAGES 0-3

MONITOR WINDOW AREA - USED FOR MISCELLANEOUS
MAPPING WITHIN ISOLATED ROUTINES

3 RESERVED PAGES

INSTRUCTION SEGMENT

8 RESERVED PAGES

MM_PPUT - PHYSICAL PAGE USAGE TABLE 16K, MAXIMUM|
USER STATE TABLES FOR PERFORMANCE MONITOR
-8 PAGES-

MOUSE DATA -8 PAGES-

PAGE TABLES & HJITS FOR ALL CPUs -8 PAGES-

COMMUNICATIONS WSQ PAGE TABLES -8 PAGES-

16 RESERVED PAGES

TIGR BUILT TABLES -128 PAGES-

MPC FIRMWARE -32 PAGES-

DS1 - CFUs 50 PAGES

DS2 - AUTOSAVE TABLES 20 PAGES

DS3 - ENQ/DEQ TABLES 24 PAGES

DS4 - UNASSIGNED 60 PAGES

DS5 - UNASSIGNED 60 PAGES

DS6 - UNASSIGNED 60 PAGES

DS7 - UNASSIGNED 62 PAGES

DSB8 - LDCTs & COMGROUP CONTEXT 48 PAGES

88 RESERVED PAGES
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HOW HARDWARE DEFINES (CONTAINS)
USERS DOMAIN
(USER PROGRAM CURRENTLY IN CONTROL)

. USERWS
PAGE TABLE
LSR USERLS M- USER LS
ASLLS ISDESCRIPTOR
USERSSS JIT DESCRIPTOR
ASR/PSR AS/PS
ar
_ DS1 DESCRIPTOR oo
- DS2 DESCRIPTOR
-
INSTRUCTION SEGMENT _ INSTRUCTION Rw|
SEGMENT

PROCEDURE

DESCRIPTOR REGISTERS 0-7

/|
/| DATASEGMENT #1

/ CAN ONLY
DATA SEGMENT #2 BE LOADED

/ VIA LSR
/ (ASR/PSR
EMPTY)

SHARED LIBRARY
PROCEDURE
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MORE ABOUT THE INSTRUCTION SEGMENT

FRAMED BY ISR [ TOR ©

(LS#0) DATA
DESCRIPTOR ALWAYS SAYS ud
SIZE IS 256K PROCEDURE
DESCRIPTOR ALLOWS R, W, E

ACCESS DYNAMIC
WRITEABILITY CONTROLLED DATA PAGES Rw

BY PAGE TABLE

SHARED LIBRARY &
PROCEDURE & PROGRAM NOT
WRITEABLE

UNALLOCATED PAGES 224
MARKED NOT PRESENT
CONTAINS POINTERS TO 255
GET TO OTHER SEGMENTS

-

SHARED LIBRARY
PROCEDURE R

2-8 INT 8/85



THE MONITOR DOMAIN

USES 1MW WORKING SPACE

HAS ONLY ONE LINKAGE SECTION

MANY OF THE DESCRIPTORS IN THE LS REFER
TO USER WS THESE DESCRIPTORS HAVE READ
AND WRITE ACCESS

o JIT

o FILE BUFFERS
2-9A INT 8/85



THE MONITOR DOMAIN (CONT)
* RO SEGMENT (TCB, ECCB, DCBs)
o HIT
* USERS MAP
* THERE ARE MANY SPECIAL PURPOSE DESCRIPTORS

2-9B INT 8/85



THE MONITOR DOMAIN (CONT)

¢ THE PSR FRAMES THE PS OF DESCRIPTORS
PASSED TO THE MONITOR BY THE USER VIA
THE PMME_INSTRUCTION. THESE DESCRIPTORS
FRAME THE PARAMETERS/BUFFERS OF THE
SERVICE REQUEST

2-9C INT 8/85



USERLS

IS:R/W/E

R/W

NULL

USER VIRTUAL ADDRESS SPACE
AS SEEN BY USER LS, MONITOR LS

PAGE TABLE

HJT

JIT
BUFFERS
DEBUGGER DATA
ALTLIB DATA
DCB'S
LIBRARY DATA

BOUND DATA
PROCEDURE: W
DYNAMIC DATA

UNUSED

LIB PROCEDURE: W

DYNAMIC
SEGMENTS

128

MONITORLS

R/W

IS: R/W/E >

R/W ———>
RW  ————
RW
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"USER" HAS FOUR LINKAGE SEGMENTS
* ONE FOR EACH SLAVE DOMAIN WITH ITS CONTEXT

¢ USER LS~ DEFINES WS AS SEEN BY USER
¢ CP LS - DEFINES WS AS SEEN BY CP

* DB LS - DEFINES WS AS SEEN BY DB
* ASL LS - DEFINES WS AS SEEN BY ASL

o EACH DOMAIN'S IS DESCRIPTOR (LS#0) REFERENCES
PROCEDURE IN OWN WS
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"USER" HAS FOUR LINKAGE SEGMENTS
(CONT)

¢ EACH DOMAIN'S DYNAMIC DATA SEGMENT DESCRIPTOR
REFERENCES APPROPRIATE PAGES IN USERS WS

* OTHER DESCRIPTORS SAME FOR ALL FOUR DOMAINS

2-11B INT 8/85



THE CP, DB, ASL DOMAINS
* EACH IS SIMILAR
* PROCEDURE IN SEPARATE WS
* 8 DATA SEGMENTS IN USER WS (PRIVATE)

* SHARES JIT, DCBs WITH USER PROGRAM
EACH OTHER

¢ EACH IS UNIQUE TO SATISFY DIFFERENT
REQUIREMENTS
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THE CP, DB, ASL DOMAINS
(CONT)
* CP, DB HAVE RESERVED DCB SLOTS
* ENTRY, EXIT DIFFERENT FOR EACH,
PARTLY BY NEED, PARTLY FOR BEST
PERFORMANCE (ASL)
*  SEPARATE DOMAINS MINIMIZE OVERHEAD,

ALLOW FOR TRULY EXTERNAL DEBUGGER
AND COMMON PROCESSOR
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THE COMMAND PROCESSOR DOMAIN
JIT DESCRIPTOR HAS READ, WRITE ACCESS
CANNOT SEE USER IS OR DATA SEGMENTS

CAN SEE DCBs ROSEG

GETS CONTROL VIA MONITOR INTERVENTION AT
PROGRAM ABORT, EXIT, OR ATTENTION REQUEST

GIVES CONTROL BACK VIA SPECIAL MONITOR
SERVICE
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THE DEBUGGER DOMAIN

¢ LS CONTAINS DESCRIPTOR GIVING IT ACCESS
TO THE USERS LS AND HENCE ALL THAT USER
PROGRAM CAN SEE WITH SAME ACCESS (R, W)

¢ USERS PROGRAM PAGES ARE MARKED WRITEABLE
BY THE MONITOR PROVIDING THE PROCEDURE IS
NOT SHARED (SHARED PROCEDURE AND LIBRARY
MAY BE UNSHARED BY REQUEST)

¢ GETS CONTROL OF ALL SPECIAL EVENTS, TRAPS,
ETC. VIA MONITOR INTERVENTION
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THE DEBUGGER DOMAIN
(CONT)

¢ GIVES CONTROL BACK VIA SPECIAL MONITOR
SERVICE

2-14B INT 8/85



THE ASL DOMAIN

* LS HAS NO SPECIAL DESCRIPTORS, NO SPECIAL
ACCESS

¢ PS CONTAINS DESCRIPTORS PASSED BY USER
PROGRAM WHICH FRAME THOSE PORTIONS OF
USERS IS AND DATA SEGMENTS TO WHICH
ASL IS TO HAVE ACCESS

* GETS CONTROL DIRECTLY FROM USER VIA
CLIMB INSTRUCTION (USER LS HAS ENTRY
DESCRIPTOR LOCATING ASL LS)
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THE ASL DOMAIN (CONT)

¢ GIVES CONTROL DIRECTLY BACK TO USER
VIA CLIMB (OUTWARD) INSTRUCTION
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GENERAL INFORMATION

¢ THE MONITOR IS THE ONLY PROCESS WHICH EXECUTES
IN PRIVILEGED MODE (PLUS XDELTA)

* THE USER PROCESS RUNS IN SLAVE MODE NO MATTER
WHICH OF FOUR DOMAINS (USER, CP, DB, ASL) IS
IN CONTROL

o ALL USER DOMAINS USE THE PMME CLIMB

INSTRUCTION TO MAKE SERVICE REQUESTS
ON THE MONITOR
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GENERAL INFORMATION (CONT)

¢+ THE PMME CLIMB INSTRUCTION:
* ENTERS PRIVILEGED MODE
» SWITCHES DOMAINS TO THE MONITOR
VIA ENTRY DESCRIPTOR IN LOW REAL
MEMORY (RESERVED LOCATION)

¢ CAN PASS DESCRIPTORS FROM THE USER
DOMAIN TO THE MONITOR
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GENERAL INFORMATION (CONT)

* TRAPS AND INTERRUPTS CAUSE SIMILAR
ENTRY TO THE MONITOR BUT PASS NO
USER DESCRIPTORS
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SUMMARY
MONITOR HAS 1MW VIRTUAL WS CONTROLLED BY PAGE
TABLE
EACH USER HAS 1MW VIRTUAL WS CONTROLLED BY
PAGE TABLE

EACH USER HAS FOUR LINKAGE SEGMENTS - USER,
CP, DB, ASL

MONITOR HAS ONE LINKAGE SEGMENT
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SUMMARY (CONT)

o MONITOR, CP, DB, AND ASL LS REFER TO USER
WS FOR CONTEXT SPECIFIC TO THAT USER

o MONITOR SETS UP PAGE TABLE, LINKAGE SECTIONS,

HARDWARE TAKES CARE OF ALL ADDRESSING ACCESS
AND CONTROL
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SUMMARY

¢ INTERACTIONS BETWEEN DOMAINS ALL HANDLED BY
CLIMB INSTRUCTION

SIMPLE CLIMB FOR USER-ASL
PMME CLIMB FOR ALL OTHERS
~ STRAIGHTFORWARD FOR USER-MONITOR

= VIA SPECIAL MONITOR MANIPULATION
FOR USER/CP/DB
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ANATOMY OF A USER
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SYSTEM SERVICE INTERFACE
UNIFORM ABSTRACT INTERFACE

ISOLATES USER PROGRAMS FROM
HARDWARE/SYSTEM SOFTWARE

ENABLES COMPLETE DEVICE
INDEPENDENCE

MAKES FILES INTERCHANGEABLE AMONG
LANGUAGES

CLIMB IS EXCELLENT VEHICLE
3-2 INT 8/85



CP-6 USER ENVIRONMENT

L66B SLAVE INSTRUCTION SET

MONITOR SERVICES AS EXTENSION OF

INSTRUCTION SET

MEMORY AS DEFINED BY USER DOMAIN

JIT, TCB, DCBs
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CP-6 USER ENVIRONMENT (CONT)
PLUS OPTIONALLY:
*  SHARED RUN-TIME LIBRARY
*  ALTERNATE SHARED LIBRARY
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MONITOR CALL FORMAT:

EPPRO «
PMME CODE, n
[TRA p]

B EXCEPTION
PROCESSING

FRAMES VALUE
" PARAM BLOCK

FRAMES
MEM PAR 1

AS REQUIRED

n VECTORS,
1 FOR VALUE
PARAM
BLOCK PLUS
1 FOR EACH
‘MEMORY
TYPE’

3-4 INT 8/85



PROGRAM BINDING INTERFACE

OBJECT LANGUAGE COMMON FOR ALL
LANGUAGES

DEBUG SCHEMA INCLUDED PERMITTING
COMMON DEBUGGER

ORIENTED TO SHARED PROCEDURE
ENVIRONMENT

PERMITS GENERAL LINK TIME BINDING
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FEATURES OF OBJECT LANGUAGE/
LINKER

GENERAL RELOCATION OF FIELDS

COMPLETE DESCRIPTION OF VARIABLE/
PROCEDURES

DETECTION OF PROCEDURE DEFINITION/CALL
MISMATCH

SYSTEMIC DEFINITIONS SUPPLIED BY
LINKER
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FEATURES OF OBJECT LANGUAGE/
LINKER

PERMITS GENERAL LINK TIME BINDING
TO PROMOTE MODULAR PROGRAMMING

DESIGNED FOR EASE OF GENERATION
AND SPEED OF LINKING

LINKER PRODUCES RUN UNIT
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CP-6 OBJECT UNIT

SECTION IS BASIC UNIT OF ALLOCATION
(SIZE, ATTRIBUTES)

ALL CODE AND DATA LOADED INTO SOME
SECTION

RELOCATION MAY BE DONE RELATIVE TO ANY
SECTION OR EXTERNAL REFERENCE

EXTERNAL ENTRY (ENTDEFs) AND DATA
(SYMDEFS) ARE DECLARED RELATIVE

TO SOME SECTION (OR CONSTANT) 3-TA NT 8765



CP-6 OBJECT UNIT (CONT)

o ENTREFS, SYMREFS, AND SEGREFS ARE
USED TO ACQUIRE THE VALUES OF ADDRESSES
(OR CONSTANTS) DEFINED ELSEWHERE AND
TO ACQUIRE VALUES OF SEGIDS (SUPPLIED
BY THE LINKER)

+ CONTAINS INFORMATION TO ALLOW
LINKER CONSISTENCY CHECKS
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CP-6 OBJECT UNIT (CONT)

o INFORMATION ABOUT STATEMENT NUMBERS,
STATEMENT LABELS, VARIABLE NAMES AND
DATA TYPES IS PROVIDED VIA THE DEBUG
TABLES

*  STANDARD FILE, OF COURSE
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DEBUG SCHEMA:
STATEMENT DEFINITION
VARIABLE DEFINITION
ACCOMODATES ALL LANGUAGES
GENERAL ENOUGH TO PRODUCE LO
DELTA MAKES IS SWING
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FEATURES OF RUN UNIT

SAME FORMAT USED FOR ALL TYPES
OF PROGRAMS

EXECUTABLE FORM CONTAINING STATIC,
PROCEDURE, DCBS AND TCBS

IDENTIFIES REQUIRED LIBRARY AND
ASL

STANDARD FILE, OF COURSE
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CP-6 RUN UNIT:

RESULT OF LINKING ONE OR MORE OBJECT
UNITS

ALL CROSS REFERENCES ARE SATISFIED,
ENTDEFS AND SYMDEFS HAVE VALUES

DEBUG INFORMATION COPIED TO RUN UNIT
WITH ADDRESSES RESOLVED

OVERLAY TREE STRUCTURE REFLECTS IN
DATA AND PROCEDURE
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CP-6 RUN UNIT: (CONT)
* COMMON BLOCKS COALESCED
* DCBS COALESCED
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CP-6 RUN UNIT (WHEN BROUGHT IN FOR
EXECUTION)

DATA PROCEDURE
ROOT ROOT
DATA |ASSOCIATED PROCEDURE| ASSOCIATED
IN WITH

IN WITH o
OVERLAYS OVERLAYS

LONGEST PATH LONGEST PATH
[¢—— OF DATA —>|¢—— OF PROCEDURE —]

PAGE PAGE
BOUNDARY BOUNDARY

3-11INT 8/85



PROGRAM CALLING INTERFACE
STANDARD SYSTEM CALLING SEQUENCE
ACCOMODATES NEED OF ALL LANGUAGES
FACILITATES MIXED LANGUAGE PROGRAMS

DESIGNED FOR EFFICIENT FORMAL INTERFACE
AMONG PROGRAMS IN A RUN UNIT

PROMOTES COMMON LIBRARY ROUTINES
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CALLING SEQUENCE ATTRIBUTES
DESIGNED FOR NSA ENVIRONMENT
ORIENTED TO PURE PROCEDURE ENVIRONMENT
CONTAINS INFORMATION USEFUL TO DEBUGGER

INTEGRATED WITH PL/1, PL~6 STACK FRAME
MANAGEMENT

ENCOMPASSES LIBRARY FUNCTION CALL
FORMAT
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PL-6 RELATIONSHIP TO SYSTEM

¢+ LANGUAGE BUILT TO FIT SYSTEM, NOT
VICE VERSA

* OPERATING SYSTEM IS THE RUN-TIME
"LIBRARY"

* FACILITIES INCLUDED TO FACILITATE
* BUILDING THE SYSTEM

¢ USING THE SYSTEM
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PL-6 RELATIONSHIP TO SYSTEM
(CONT)

* DOES NOT PROVIDE HIDDEN CONTROL
MECHANISMS

o SYSTEM IS NOT PREJUDICED TO ANY
LANGUAGE

* BUT PROVIDES FACILITIES NECESSARY
TO IMPLEMENT ALL

o DESIGNED TO MAKE DATA DEFINITIONS
VISIBLE AND CONTROLLABLE 3-148 INT 8/85



NOT AN APPLICATIONS LANGUAGE
NO COMPLEX RUN~TIME
NO FLOAT OR DECIMAL DATA TYPES

INTENDED FOR USE BY SKILLED
PROGRAMMERS

ATTEMPT TO STRIKE PROPER BALANCE AMONG
STRUCTURE, PERFORMANCE, CHECKING, ETC.

BUT IT IS RIGHT FOR MANY APPLICATIONS
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STRUCTURE, PERFORMANCE, PROGRAMM
CONTROL, CHECKING

ATTEMPT TO GIVE NO BIG "SURPRISES"

MODULARITY ENCOURAGED, GLOBAL AND
INTERNAL

PARAMETER PASSING ENCOURAGED, NO
DYNAMIC DATA TYPE CHECKING
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STRUCTURE, PERFORMANCE, PROGRAM
CONTROL, CHECKING (CONT)

* NO DATA TYPE COERCION, INTERNAL
OR EXTERNAL

o EXPLICIT DATA REDEFINITION FREELY
ALLOWED
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IT'S A SYSTEM:
* MONITOR ROUNDS OUT THE MACHINE
* LANGUAGES PLAY TOGETHER
* DEBUGGER HANDLES ALL LANGUAGE
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ONLINE/BATCH/GHOST/TP MODE

o DIFFERENT WAY TO GLUE TOGETHER SAME
THING

o ALL USERS ARE MUCH MORE ALIKE THAN
DIFFERENT

o MAJOR DIFFERENCES:
* INITIATION OF USER

o ACQUISITION OF RESOURCES
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ONLINE,/BATCH/GHOST/TP MODE
CONT)

* SOURCE OF COMMAND STREAM
o AUTHORIZATION LIMITS
o DEFAULT ASSIGNMENT OF DCBs
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A TIMESHARING USER

USER
PROGRAM
COMMAND
EDIT IBEX |guem= STREAM o
p INPUT
COMPILER

USER CONSOLE
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USER
PROGRAM

A BATCH USER

IBEX

COMMAND

Jos
JeL ISET

| ¢—— STREAM g iLE | EDIT

INPUT

!coBoL
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A GHOST USER

USER
PROGRAM

COMMAND
[ = | e [e— R —contee
INPUT
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SPECIAL SYSTEM GHOST

USER
PROGRAM
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TRANSACTION PROCESSING USER

USER
PROGRAM

TPCP

COMGROUP
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OVERALL PICTURE OF
CP-6 OPERATING SYSTEM

ASL
(1-b-s/l1)

CcP
(IBEX)

] |
| |
I [
SYSTEM USER
GHOSTS PROGRAMS
MONITOR

DEBUGGERS
(DELTA)

SHARED
LIBRARIES
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THE CP-6 MONITOR

o THE MONITOR IS THE ONE PRIVILEGED
PROCESS WHICH CONTROLS THE OPERATION
OF THE SYSTEMS AND PROVIDES SERVICE
FUNCTIONS TO ALL OTHER PROCESSES

o MOST OF THE CODE WHICH COMPRISES
THE MONITOR CAN BE EXECUTED SIMUTANEOUSLY
BY MULTIPLE CPUs — EACH CPU HAS SOME
SMALL AMOUNT OF PRIVATE DATA, BUT BY
AND LARGE MOST DATA IS SHARED
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THE CP-6 MONITOR (CONT)

¢ THE MONITOR RUNS IN TWO DISTINCT
MODES

* PERFORMING A SERVICE ON BEHALF OF
A SPECIFIC USER (BY REQUEST)

o PERFORMING OVERHEAD FUNCTION NOT
ON BEHALF OF ANY SPECIFIC USER
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CP-6 SYSTEM GHOSTS

SLUG/MBS — START-UP AND LOGON USER
GHOST/MULTI-BATCH SCHEDULER

KEYIN - GHOST TO HANDLE OPERATOR
COMMUNICATION AND LOGGING

OUTSYM - OUTPUT SYMBIONT CONTROL
GHOST

PRESCAN - CHECKS BATCH JCL
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CP-6 SYSTEM GHOSTS (CONT)
INSYM = INPUT SYMBIONT CONTROL GHOST
ELF - ERROR LOG FILE WRITER GHOST
PIG - PACK INITIALIZATION GHOST
FROG - FRONTEND GHOST
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CP-6 SYSTEM GHOSTS (CONT)

DOG — DISPLAY ONLINE USERS GHOST
GOOSE - GHOST TO GOOSE GHOSTS AND LAY
- KEYINS

MAILMAN - DELIVERS MAIL
JAYS — JOURNAL ALL YOUR STUFF GHOST
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CP-6 SYSTEM GHOST (CONT)
o SCOTTY - PERFORMS FILE MOVES
o TPA — TRANSACTION PROCESSING

ADMINISTRATION GHOST (NOT REALLY
SYSTEM GHOST)
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SPECIAL SHARED PROCESSORS
+ COMMAND PROCESSOR - IBEX, TPCP
* DEBUGGERS - DELTA
* ALTERNATE SHARED LIBRARY - I-D-S/II, ARES
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SYSTEM PROGRAMS

o EXAMPLES OF OTHER PROCESSORS PROVIDED
WITH CP-6 AS PART OF SYSTEM

CONTROL SYSCON
NETCON LABEL
STATS SPIDER
SUPER DEF
RATES DEF

EFT VOLINIT
IMP PIGETTE
ELAN REPLAY
ANLZ TRADER
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BOOTING A SYSTEM

Release contents on multiple tape reels

#CP6PO1, #CP6PO2 [,#CP6PO3]
[DEF-created]
- contain bootable information and run units

#CP6T1, #CP6T2 [,#CP6T3]

[EFT—created]
- contain "tools"... electronic manuals, the
X account, QUAC tests, :LIBRARY, DEMO,
SUPPORT, :CONVERT, :SRB, :xxxPRC
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BOOTING A SYSTEM

Other stuff in box:
¢ Software Release Bulletin
[installation instructions]
¢ Packing slip

Other stuff you'll need
e Other good California stuff
¢ Supplemental sedatives
o Computer

Advice: read open STARs against this

release FIRST...especially sev "A"s 6-2 INT 8/85



PO tape, volume 1

* Bootstrap

» COYOTE

* AARDVARK

o FIRMWARE

o SCHEMA for M:MON
o XDELTA and XDELTALS

* MONITOR (M:MON) and MONITOR HJIT
¢ GHOST1 and GHOST1 HJIT

o PATCHES

o TAPE LABEL (VOL1)

o $XINSTALL

6-3 INT 8/85



PO tape, volumes 2 and beyond
Rest of stuff destined for life in :SYS

* service processors
* IBEX, DELTA, LOGON, PCL, EDIT, IMP, PLOVER,
PARTRGE, TPA, TPCP, TRADER, LINK, LEMUR,
FEPLINK, TEXT, PL6, CALF, ELSIE

+ system maintenance processors
o EFT, ARCOM, CONTROL, SUPER, NETCON, PIG,
STATS, ELAN, GOOSE, SYSCON, DEER,
REPLAY, VOLINIT, TURTLE, SPIDER,
PIGETTE, ANLZ, DEF, RATES, TOLTS
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PO tape, volumes 2 and beyond
¢ system ghosts
* SLUG, KEYIN, OUTSYM, INSYM, ELF, PRESCAN,
PIG, GOOSE, DOG, [JAYS,] [MAILMAN,] FROG

¢ needed libraries
o :SHARED__SYSTEM, :SHARED__SPECIAL

* host orphans
» RCVR2, ALTKEY
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PO tape, volumes 2 and beyond
o FEP software
o M:FEP

o :SHARED__LCP6_SYSTEM <sans 3270>
o :SHARED__LCP6__RELEASE <with 3270>

* handlers

» NODEADMN, COUPLER, ASYNC, BISYNC,
UNITREC, HDLCX25

o FEP orphans
o PIGLET, ANLZ__FPRG, DELTA_FPRG
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PO tape, volumes 2 and beyond

o Other stuff
¢ :SHARED_FPL, COMMAND__FP
» TND_MLC16_HNDLR, MDC, MLCP

¢ What? Still more?
» HELP files
*» :?ERRMSG files

* Separately priced software
» COBOL * DIGS
» COBOLE o FORTRAN

o SORT/MERGE o FPL
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PO tape, volumes 2 and beyond

» BASIC

o APL

* BEDIT

o ARES/ARGENT/XARGENT
« IDS (DBUTIL, DBACS)
 DP

* RPG

* GMAP6

o MAIL/SEND/NODEATER

¢ Each has libraries, HELP files
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® ®© e o e 0o 0 0 0 0 0 o

BOOT SEQUENCE

Hardware boot button starts 1 record read
COYOTE uses primitive reads to read rest

transfer to AARDVARK

read firmware modules info memory

load firmware into UR, MT, DP controllers

rewind tape

search for "CP-6" record

read rest of PO (schema, M:MON, XDELTA)
build system disk area

patch using MINI

exit to XDELTA for monitor patching

XDELTA uses MINIQ (in AARDVARK) for 1/0
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BOOT SEQUENCE

climb to monitor, into TIGR

TIGR uses MINIQ to get configuration
builds tables...

before MINIQ returns EOF to TIGR read,
RUMs, PLOVERs, and BOOTIMEs xferred to
system area

o TIGR gets EOF, kills VOLINIT and self (FRITOLAY)
¢ calls scheduler

» GHOST1, poised for execution, starts by
building #SYS accounts & reconstructing
then restores labelled PO files (fimewarp)

o convert XDELTA output to :PF?.:SYSTAC
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BOOT SEQUENCE

convert RUMs into :RUM

convert PLOVERSs into ::PLOVER
convert BOOTIME

"SPIDER" in :SHARED__SPECIAL,DELTA
:RUM exist? =>

¢ delete ::RUM, mod :RUM->::RUM
OUTPUT INTO :PF?.:SYSTAC

ALIB to DELTA "READ ::RUM.:SYS"
when rums done, reinstall DELTA & lib
install LOGON, IBEX, :SHARED?, ASLs
mod JIT => LDTRC to SLUG

SLUG starts rest of ghosts
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BOOT SEQUENCE
¢ reconstruct JOBSTATS, sysid ranges
¢ SLUG starts SUPER if files not there
+ then KEYIN, PIG, DINGO

¢ when DINGO done, ELF, OUTSYM, INSYM,
PRESCAN, FROG, CONTROL, DOG, GOOSE

« SCOTTY, MAILMAN, JAYS, ELAN (TB)

¢ boot FEPs
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RECOVERY SEQUENCE

calls to SCREECH are individual
monitor entry points that are defined
by caller with flags indicating what
to dump

M$SCREECH PMME has default flags
climb using ASL form using ASL slot
in MON LS into IRM$SCREECH

setup flags, IRM_SCODE, etc.

check for same SUA user, etc.
message on console if IT_XDELTA there
goto XDELTA if there, else LTRAD to

AARDVARK (to save "good" SSF)
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RECOVERY SEQUENCE

AARDVARK/RECOVERY takes dump based on
flags (dump area overflow, bypass)
into system area

close files (SUA, SCREECH)

RETURN to IRM$SCREECH if SUA or SNAP

save JITs in system area, too

reboot (fetch new M:MON, GHOST1 into memory)
restore system tables

call scheduler for GHOST1 restart

do accounting from system area JITs

restart system ghosts

phew!
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TOOLS TAPES

SUPPORT
documentation (SRBs, manuals)

DEMO
QUAC

o CONVERT
* :COOPRC
o :LIBRARY
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ALTERNATE SCHEMA

Alternate schema enhances XDELTA debugging of
DEBUGGERS, ASLs, COMMAND PROCESSORs, and
SYSTEM GHOSTS

Functional code groups = ++

AS tape = i-xx-n

ISET M$AS FT#XX

IDEF

ASCHEMA ru_fid, § USER | IDB | ICP | ASL }
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ALTERNATE SCHEMA

XDELTA's USE command "activates” alternate
schema use based on domain desired and DEF'd
onto ASCHEMA tape

UU#3 " would use USER domain ASCHEMA
UU#.3,ICP " would use CP (IBEX?) ASCHEMA
UU#.22,ASL " would use IDS/ARES ASCHEMA

Note: ASCHEMA is only selected by domain.
Debugging OUTSYM with KEYIN's ASCHEMA won't
work.
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SYSTEM OVERHEAD FUNCTIONS
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MACHINE CONTEXT IN VARIOUS STATES:

USER MONITOR MONITOR
CONTEXT RUNNING SERVICE RUNNING
LSR USERLSIN MONITOR LS—>

USER HJIT IN MON HJIT
(PER USER) (PER CPU)

PSR/ASR USER PS/AS —» NOT
IN USER HJIT USED

SSR USER SAFE——> MONITOR SS
STONE IN IN MON HJIT
USER HJIT

MASTER/ SLAVE MASTER —>

SLAVE (PRIV)

WSR?7 8 03 o
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MULTIPROCESSING

o USERS RUN STRICTLY IN USER CONTEXT -
ANY CPU

o MOST MONITOR SERVICES RUN IN USER
CONTEXT - ANY CPU

o FAULT HANDLER RUNS IN USER/CPU
CONTEXT - ANY CPU

7-3A INT 8/85



MULTIPROCESSING (CONT)
. (S:gt’lEDULER/PHYSICAL 1/0 = ANY

* 1/0 INTERRUPT - MASTER ONLY
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THE MONITOR DOMAIN:

o INSTRUCTION SEGMENT DESCRIPTOR
LOCATES MONITOR PROCEDURE AND
STATIC DATA IN THE MONITOR WS

o DATA SEGMENT DESCRIPTORS LOCATE
MONITOR DYNAMIC DATA

o JIT, FILE BUFFERS, READ ONLY SEGMENT,

HJIT LOCATES THESE AREAS IN ALL USERS,
BUT WITH READ/WRITE ACCESS
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THE MONITOR DOMAIN:
(CONT)

o OTHER SPECIAL PURPOSE DESCRIPTORS
ALSO PRESENT
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MONITOR EXECUTION MODES:
« MONITOR SERVICE (EXECUTING PMMES)
* RUNNING ON BEHALF OF USER
« TIME CHARGED TO USER
* RUNS IN USER CONTEXT
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MONITOR EXECUTION MODES:
(CONT)

 MONITOR EXECUTION (SCHEDULING,
SERVICING INTERRUPTS, ETC.)

o NOT RUNNING FOR ANY USER

o TIME CHARGED TO SYSTEM
OVERHEAD

o RUNS IN CPU CONTEXT
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TYPES OF MONITOR DATA:

o USER SPECIFIC (JIT, HJIT, PAGE
TABLE, FILE BUFFERS, USER TSTACK)

« CPU SPECIFIC (MONITOR, JIT, HJIT,
PAGE TABLE, PAGE TABLE DIRECTORY,
PART OF INSTRUCTION SEGMENT DATA)

o CPU GLOBAL

o PART OF INSTRUCTION SEGMENT DATA
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TYPES OF MONITOR DATA:
(CONT)

o REAL (BUILT BY TIGR BASED ON
CONFIGURATION NEEDS)

« READ MEMORY AVAILABILITY
LIST (PPUT)

o DEVICE AND CHANNEL CONTROL TABLES
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TYPES OF MONITOR DATA:
(CONT)

* AND QUEUE BLOCKS
¢ 1/0 CACHE CONTROL TABLES
» RESOURCE TABLES
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TYPES OF MONITOR DATA:
(CONT)

o SHARED PROGRAM TABLES
o DYNAMIC SEGMENTS

o CFUS

+ ENQ/DEQ TABLES
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TYPES OF MONITOR DATA:
(CONT)

+ USER TABLES
« DYNAMIC REAL PAGES
* 1/0 CACHE
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SCHEDULER:

o EVENT DRIVEN, PRIORITIZED QUEUE
SCHEDULING

e ALL TYPES OF JOBS SAME EXCEPT
FOR PRIORITY

o CONTROLS TO PREVENT EXCESS
SCHEDULING
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SCHEDULER: (CONT)
o MOST (VOLUME) SERVICES RUN ON
ANY CPU

 PRIORITY INCREMENTS FOR CERTAIN
EVENTS
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MONITOR SERVICES
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FILE MANAGEMENT STRUCTURE
OVERVIEW

7-9 INT 8/85



PACKS AND PACK SETS

SYSTEM
PACK

#SYS #USER1 . #USER2 #USER3

® EACH VOLUME CONTAINS VID (Volume
IDentification)

7-10 INT 8/85



MAD (Master Account Directory)

PUBLIC ACCOUNT 1 CONTAINING PACKSET

PUBLIC ACCOUNT 2 CONTAINING PACKSET

PUBLIC ACCOUNT n CONTAINING PACKSET

MAD CONTAINED ON #SYS

INDICATES WHERE ACCOUNT MAY BE
MAINTAINED BY MSMADMUCK, USUALLY VIA
PIG AS RESULT OF PUBL KEYIN

7-11 INT 8/85



PAD (Packset Account Directory)

PACKSET UWNER, A1TRIBUTES
DEFAULTS
ACCOUNT 1 FD SRDA ——— (SET RELATIVE
ACCOUNT 2 FD SRDA DISK ADDRESS)
ACCOUNT n FD SRDA

RESIDES ON APPROPRIATE PACKSET

ACCOUNTS MAYBEADDEDBYPIG, OR
DYNAMICALLYIFATTRIBUTES ALLOW
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FD (File Directory)

ACCOUNT OWNER, ATTRIBUTES, DEFAULTS

FILE 1 FIT SRDA FLAGS

FILE 2 FIT SRDA FLAGS

.
.
°

FILE n FIT SRDA FLAGS

7-13 INT 8/85



FIT (File Information Table)

ACCESS CONTROLS

ORG, NRECS, UGRANS, GAVAL

DATES (OPEN UPDATE INDICATOR)

UATTR, INSTATTR

EXTEND LIST

TDA (Top Disk Address)

FDA (First Disk Address)

LDA (Last Disk Address)

ALL ARE FRDA (File Relative Disk Address)

GRANULE STAMP HASH
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CONSECUTIVE, UR, SYMBIONT FILE

STRUCTURE
STAMP HASH GMOD|] GRANULE NUMBER
— mopuLo 512
NAVX [HDR|LVL |orG| AvaL
END
Fcex | TAE l x IKEYCNT
REC 1 7
T © RECORD
SPANNING FOR

4 CONSEC, UR

Fak|c]ct| ex Jcacts
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RELATIVE FILE STRUCTURE

STAMP HASH GMOD
NAVX [HDR | LvL [ oRG|avalL
END

Feex | TP I x Ixevcur
NI GACTB

REC 1 [7
Al ] GACTB

REC 2 &
Al - ] GACTB

RECy [

® NO RECORD
SPANNING

® GRANULE
NUMBER
CALCULATED
FROM RECORD
NUMBER
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KEYED (INDEXED) FILE STRUCTURE

LEVEL 0 DATA
TDA (LEVEL n) LEVEL n-1 1 >D
HASH |GMOD . | AV . |
NAVX, ETC. | / KEYTBL
FCEX, ETC. KEY
BLINK (FRDA) Fak]esizjcx | cacTs
FLINK (FRDA) CTL | GDA (FRDA)
KEYTBL : :
KEY 1
. 1 D
FRDA : 1
KEY 2 KEY
FRDA FAK,ETC.
. GDA
~ FAK= 0, ETC.
KEY n
GDA
FRDA
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FILE MANAGEMENT SERVICE

CATEGORIES
DCB CONTROL
RECORD MANIPULATION
DEVICE CONTROL
PRIVILEGED OPERATIONS
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RESOURCE MANAGEMENT SERVICES
* RESOURCE TYPES
* PHYSICAL RESOURCES
* POOLED RESOURCES
* PSEUDO RESOURCES
* RESOURCE MANAGEMENT SERVICES

o DIFFERENT TREATMENT AND

LIMITS BY MODE
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MEMORY MANAGEMENT SERVICE
CATEGORIES

* ACQUIRE AND RELEASE MEMORY
* MANIPULATE PAGE TABLE AND

LINKAGE SEGMENT/ARGUMENT

SEGMENT
* PRIVILEGED AND T & D

SERVICES

7-20 INT 8/85



EXECUTION CONTROL SERVICE
CATEGORIES

PROGRAM FLOW CONTROL SERVICES

EXCEPTION CONDITION CONTROL
SERVICES

EXCEPTION CONDITION HANDLING
SERVICES
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EXECUTION CONTROL SERVICE
CATEGORIES (CONT)

o PRIVILEGED/COMMAND PROGRAM
SERVICES
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IREL KEY STRUCTURE

HEADERS THE SAME

D KLB | UBIN HALF
CHAR(1) SINGLE FLOATING
HEX PACKED DECIMAL (5) v
SBIN BYTE
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10 CACHE
SET ASSOCIATIVE (4 SLOTS/SET)
HASH TO SET, SEARCH
MANY CONTROLS AND STATS

INTEGRATED WITH AUTOSHARE AND
CG MEM
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GRANULE TYPES

* MAD, PAD, GP, FD, FIT, M, UL
INDEX, DATA, REL, CONSEC, ELSE

* CONTROLS AND STATS BY GRANULE
TYPE

o STATS/ANLZ GIVE INFO

7-24 INT 8/85



CACHE TABLE

TYPE | SRDA
FLINK BLINK
PAGE USECNT
UPCOUNT
SETX IW|E|B

| USER I"II
AGE
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COMMUNICATION GROUPS

@@ rerl—— >

ﬁ
r= - - 2"
i [ocB] |oce]s [ocs) 1
! pROGRAM #1' ! PROGRAM 22!
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CONNECTIONS TO COMGROUPS

G
WITH ONLY WITH DCBs WITH ONLY
DCBs AND STATIONS

STATIONS (NO SUCH THING)
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COMGROUPS INSIDE CP-6

-1 H
PRESCAN
FEP - L
ADMINSTRATIONS _] P MBS
c SLUG
-1.G
ELF
COLTS
FEP E .
STATS
errtoa — E FROG b OUTSYM
peBuc — © s
piaGNosTIcs =} G b
FEPANLZ { PIG

MONITOR

H

wovw | —

o000 D000

X X7

OPERATORS
CONSOLES

OUTPUT
SYMBIONT
DEVICES

INPUT
SYMBIONT
DEVICES
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OPEN COMGROUP

STATIONS

\ MEMORY

N

FILE
SYSTEM

BUFFER

pcB / SPACE

HOST MEMORY:
® MSOPEN
® MESSAGES

® TERMINALS
(ACTIVE COMGROUP ONLY)

FM

> BACKING
STORE

DISK FILE:

MSOPEN

ACCESS CONTROLS
BACKUP
OVERFLOW

PACKAGING
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CLOSED COMGROUP

FILE
SYSTEM
BACKING
STORE
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STATION
NAME

STATION I/0

WRITE
-

READ

| lrex]

READ: MESSAGE TYPE
ORIGIN STATION

WRITE: MESSAGE TYPE
DESTINATION STATION
(DIRECT OR ANONYMOUS
QUEUE)
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COMGROUP MESSAGE

MESSAGE DATA
BLOCK BLOCK
ATTRIBUTES
| DATA
DBLK
SMALL ® ARBITRARY SIZE
IDENTIFY BY MEMORY @ IDENTIFIED BY DISK
ADDRESS ADDRESS - CACHED
ATTRIBUTES ® DATA PART OF MESSAGE
- TYPE
- ORIGIN STATION
- DESTINATION
(STATION/QUEUE)
- PRIORITY
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QUEUE ORGANIZATION

STATION TREE MESSAGE TYPE TREE
TYPE
1| max
1|AcTIvE
NAME | [Ccum
I r/w N ACTIVE
] READS
/ ,:'ésAL I Tust
AD | [mBLK] | HEAD

® BINARY TREE BY STATION NAME
® FAST ACCESS FOR DIRECT WRITES

STATION NODE

© CONTROLS STATION I/0

® CONTAINS LIST OF MESSAGES TO THIS STATION

® ANONYMOUS QUEUE
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QUEUE ORGANIZATION
MESSAGE TYPE TREE

STATION TREE
TYPE
Il MAX
1lacTive
ANAME [ [cur |
| r/W ! ACTIVE
N READS
I | I ["ust
HEAD
—] | HEAD
BINARY TREE BY MESSAGE TYPE
e FAST ACCESS FOR READS/QUEUE WRITES
MESSAGE TYPE NODE
e MAXIMUM AND CURRENT ACTIVE
o LIST OF READS
o LIST OF MESSAGES OF THIS TYPE
TOTAL SIZE LIMITED BY AU
8-8B INT 8/85
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DISK CACHE

CACHE TREE

HEADER

DBLK

DBLK

DBLK

® BINARY TREE BY DISK ADDRESS

e FAST ACCESS

® NODE IS UNIT OF DISK 1/0: MEMORY PAGE
© CONTAINS MULTIPLE DATA BLOCKS

® SIZE LIMITED BY AU

® CHARGE COMGROUP OWNER

GROWS AND SHRINKS (TO DISK)
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STATION

READ AND LATCH

READ

BLOCK

QUEUE

0 (IN)
| MBLK }s ~

—

=~ -~
| MBLK I (OUT)

SPECIFY TYPE (AND ORIGIN)

LOOK UP IN TREE

PICK OUT MESSAGE/LEAVE READ PENDING
REMEMBER MESSAGE ‘CURRENT LATCHED INPUT’
CURRENT # ACTIVE OF TYPE

MUST SUCCEED

e REREAD

© UNLATCH HOLD/RERUN

8-10A INT 8/85



STATION

READ AND LATCH
READ QUEUE

BLOCK
ruau( |J""
=~ -~
~

~
| MBLK I (ouT)

® LATCHED OUTPUTS
o MESSAGE ID ‘SPAWN’ TRAIL
e INVISIBLE
o REPORTS/NEW TRANSACTIONS

® NEXT READ TRIGGERS UNLATCH
e DELETE INPUT
o SEND OUTPUTS

8-10B INT 8/85



I/0 FEATURES

WILD—CARDED WRITE DESTINATION
o BROADCAST
o FIRST-FOUND

WILD-CARDED READ 'KEYS'
o MESSAGE TYPE
* ORIGIN STATION
READ: DIRECT ONLY/QUEUE

WRITE DIRECT TO READER BUFFER

8-11A INT 8/85



1/0 FEATURES (CONT)
LATCH/SECURE: BUFFERS THRU DATA BLOCKS
WRITE CONTINUED MESSAGES

o READER MAY IGNORE SEGMENTING OR PAGE
THRU SEGMENTS

MESSAGE PRIORITY FUNCTION OF TYPE AND -
ORIGIN STATION

READ: WAIT/AVAILABLE/ONE ONLY
8-118 INT 8/85



ADMINISTRATIVE USER FUNCTIONS

CONTROL
o ACTIVATE/DEACTIVATE STATION
o AU CONNECT/DISCONNECT
o FLUSH
o EXTEND DISK FILE

o REDIRECT/DELETE MESSAGE

8-12A INT 8/85



ADMINISTRATIVE USER FUNCTIONS
(CONT)

o SET CONTROL PARAMETERS
o READ/WRITE ABSENT STATION
o SECURE
o MEMORY LIMITS
o MAXIMUM MESSAGE SIZE
* INPUT/OUTPUT LEGAL FOR
TERMINALS

o SET LIST OF MESSAGE TYPES
¢ PRIORITY
o MAXIMUM ACTIVE 8-12B INT 8/85



ADMINISTRATIVE USER FUNCTIONS
(CONT)

o SET LIST OF STATIONS
o PRIORITY

8-12C INT 8/85



ADMINISTRATIVE USER FUNCTIONS
(CONT)

INFORMATION
CONNECT/DISCONNECT MESSAGE
FREE SPACE WARNING MESSAGE
"LATCH ABORT" MESSAGES
RETRIEVE CONTROL PARAMETERS

8-12D INT 8/85



ADMINISTRATIVE USER FUNCTIONS
(CONT)

o STATISTICS
¢ QUEUE DEPTH
o TRANSACTION RATE
o DISK CACHE

o CURRENT MESSAGE TYPES

o QUEUE DEPTH
o STATISTICS

8-12E INT 8/85



ADMINISTRATIVE USER FUNCTIONS
(CONT)
o CURRENT STATIONS
o DEPTH OF DIRECTED MESSAGES

o STATISTICS
o PRESENT ABSENT

8-12F INT 8/85



COMGROUP MONITOR SERVICES

OPEN
CLOSE
READ

$WRITE

UNLATCH
ACTIVATE
DEACTIVATE
CGCTL

$CGINFO
$FWCG

8-13 INT 8/85



WALKING TOURS OF SOME CP-6
FUNCTIONS

9-1 INT 8/85



CREATING A TIME SHARING USER

o LINE CONNECTS, HANDLER INFORMS NODE
ADMINISTRATOR (FEP)

* NODE ADMINISTRATOR CONVERSES WITH
TERMINAL (IF NECESSARY) TO ACQUIRE
LOGON STRING

o NODE ADMINISTRATOR SENDS LOGON

STRING AND END POINT ADDRESS (ON
ADMIN PATH) TO SLUG IN THE HOST

9-2A INT 8/85



CREATING A TIME SHARING USER
(CONT)

o SLUG CONSULTS :HLP TO DETERMINE IF
LOGON STRING IS AUTHORIZED

¢ IF INVALID, SLUG RESPONDS ACCORDINGLY
TO NODE ADMIN, AND HOST HAS NO FURTHER
ACTION IN THIS LOGON ATTEMPT

e IF VALID, SLUG DETERMINES THE KIND
OF CONNECTION DEFINED BY THIS LOGON
LOGON (N THIS CASE TIME SHARING)

9-2B INT 8/85



CREATING A TIME SHARING USER
(CONT)

o SLUG CHECKS TO INSURE MAX ONLINE
USERS NOT EXCEEDED, AND MAX TOTAL
USERS NOT EXCEEDED

¢ SLUG RESPONDS TO NODE ADMIN WITH
THE HOST END POINT ADDRESS (LDCT)

* NODE ADMIN COMPLETES THE PATH
AND RELINQUISHES CONTROL OF THE END
POINT
9-2C INT 8/85



CREATING A TIME SHARING USER
(CoNT)

o SLUG STEALS THREE PHYSICAL PAGES
(CAN FAIL)

o SLUG BUILDS SKELETON JIT, HJIT, AND
ROSEG, INSERTS NAME AND ACCOUNT
INTO JIT AND LDCT INTO M$UE, (ROSEG)

o SLUG EXECUTES CALL M$MAKUSER
(CAN FAIL)

9-20 INT 8/85



CREATING A TIME SHARING USER
(CONT)

o M$MAKUSER ACQUIRES ADDITIONAL
PHYSICAL PAGE FOR PAGE TABLE,
INITIALIZES IT WITH THE FOUR
USER CONTEXT PAGES, INITIALIZES
TSTACK, REPORTS SCHEDULER EVENT
E_AU (ADD USER)

9-2E INT 8/85



CREATING A TIME SHARING USER
(CONT)

* SCHEDULER GETS AVAILABLE USER
TABLE SLOTS (SS_NULL), ASSIGNS
SYSID, PUTS USER NUMBER AND
SYSID INTO JIT, INITIALIZES
USER TABLE SLOT (PAGE TABLE,
ETC), AND PUTS NEW USER INTO
EXECUTABLE STATE

9-2F INT 8/85



CREATING A TIME SHARING USER
(CONT)

o WHEN SCHEDULER PUTS NEW USER
INTO EXECUTION, IT NOTICES THAT
NO COMMAND PROGRAM IS ASSOCIATED
AND INVOKES LOGON

o LOGON DETERMINES IF USERS

SUSPENDED, AND CONVERSES ABOUT
WHAT T0 DO

9-2G INT 8/85



CREATING A TIME SHARING USER
(CONT)

* LOGON INITIALIZES JIT (FROM
:USERS) WITH RESOURCES, LIMITS,
DEFAULTS, SETUP (TO CCBUF)

* LOGON EXECUTES M$CPEXIT TO

ASSOCIATE COMMAND PROGRAM
SPECIFIED IN :USERS

9-2H INT 8/85



CREATING A TIME SHARING USER
(CONT)

* WHEN (IF) IBEX GETS CONTROL,
IT EXECUTES COMMAND IN CCBUF

o PHEW!

9-21 INT 8/85



THE TRIP A TRANSACTION TAKES
THROUGH TP

o FPL PROGRAM DETERMINES IT
HAS A COMPLETE TRANSACTION,
AND SEND IT

o HOST RECEIVES TRANSACTION
AND INSERTS [T INTO COMGROUP

9-3A INT 8/85



THE TRIP A TRANSACTION TAKES
THROUGH TP (CONT)

 IF TRANSACTION TYPE SPECIFIES
JOURNAL, TRANSACTION DIRECTED
TO JAYS, ELSE TRANSACTION PUT
ON ANONYMOUS QUEUE

o TRANSACTION TYPE SATISFIES THE
READ OF TPCP ASSOCIATED WITH SOME
TPU FOR THE TP INSTANCE, OR THE
READ OF A TPAP ASSOCIATED...

9-3B INT 8/85



THE TRIP A TRANSACTION TAKES
THROUGH TP (CONT)

o IF TPCP REC<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>