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System Design Document Preface

Preface

The purpose of this manual is to familiarize the reader with the
flow of control between major parts of the DX10 operating system,
with the internal data structures used, and with the organization
of the system disk.

The manual is organized into the following sections and
appendixes:

Section

DR
1 DX10 Implementation Tutorial -- Describes the general
concepts used throughout DX10 and contrel paths
through major parts of DX10.  :f - i

N B

p o I
iy

i

|

2 Organization and Structure of DX10 Source“”‘ i
Libraries -- Describes the organization _of 5 DX10
source disk, and includes a disk map. = E

3 System Loaders -- Describes the software necessary tb
start up a DX10 system, including the boot loader
disk loader, DX10 loader, and system restart task. :

4 Disk Organization -- Describes the physical and
logical format of a DX10 disk, as well as the internal
structure of all file types that are supported. :

i

{

5 System Files -- Describes some special flles, used by
DX10. : i

J

6 Data Structures -- Describes many of the -internal-data

structure built and maintained by DX10.

7 DX10 Data Base Modules =-- Describes the information
contained in the two data modules within DX10.

8 Common System Routines =-- Names and describes the
stacking and gqueueing routines wused by many of the
system routines.

9 DX10 Source Modules -- Contains . a tabularized
description of the most important modules in DX10.
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*10 System Command Interpreter -- Describes the separate
functional parts of the system command interpreter
(SCI) and the flow of control between those parts.

Appendix

A System Crash Analysis -- Briefly describes the methods
for recovery from a system crash.

B Regenerating DX10, SCI, SDSMAC, and XLE from the
Source -- Contains information for regenerating the
elements of the operating system.

C Scheduler Structure and Operation -- Describes the
DX10 task scheduler, including it”s flow of control.

A Device States and LUNO Assignments -- A short note
describing LUNO assignments for devices in various
states.

E VDT Input Characters SVCs -- A discussion of SVCs >08
and >18.

F System Level Debugger -~ Discusses entry into tht

Debugger and the subcommands that you can use to debug
a program.
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This manual assumes that the you have
knowledge of the information contained in
manuals:

Title

DX10 Operating System Concepts
and Facilities (Volume I)

DX10 Operating System
Operations Guide (Volume II)

DX10 Operating System
Application Programming Guide (Volume IITI)

DX10 Operating System
Text Editor (Volume IV)

DX10 Operating System
Systems Programming Guide (Volume V)

DX10 Operating System

Preface

a detailed, working
the” following DX10

Part Numbe;

946250-9701
946250-9702
946250-9703~
946250-?794

946250-9705

Error Reporting and Recovery Manual (Volume VI) 946250-9706
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Section 1

DX10 Implementation Tutorial

1.1 GENERAL CONCEPTS
The DX10 operating system is physically divided into two parts:
one is memory resident and the other is disk resident. Memory
resident DX10 includes:

* System tables and device buffers

* gystem overlay areas

* Task scheduler

* Task loader

* QOverlay loader

* System overlay loader

*  XOP brocessors

* Most SVC processors

* Interrupt processors

* Some system tasks that may have overlays (such as the
disk manager or file manager)

These parts are 1linked together during system generation, and

loaded into memory when the system is loaded, forming the nucleus
of DX10.

Disk resident parts of DX10 include system overlays and some
system tasks. System overlays are loaded into the system overlay
areas reserved within the memory resident nucleus. System tasks
are loaded into available memory and are mapped in, (share memory
with the nucleus).

Figure 1-1 shows a simplified view of DX10 physical organization.
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INTERRUPT AND XOP TRAP VECTORS

SYSTEM TABLE AREA

> SYSTEM OVERLAY AREA

DX10 NUCLEUS

SYSTEM OVERLAYS

SYSTEM TASKS

AVAILABLE
MEMORY
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Figure 1-1 DX10 Physical Organization
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The following paragraphs describe several important concepts used
in the DX10 operating system. These include:

* Queues

* Queue Servers

* Active Task Queue

* Beets (32-Byte Blocks of Memory)
* Calling Conventions

* System Memory Mapping

1.1.1 Queues

A queue is a first-in, first-out list of data to be processed.
In DX10, each gueue consists of a queue anchor located in the
memory-resident nucleus, and the gqueued blocks of data. Each
block is linked to the next block in the queue (see Figure 1-2).

1.1.2 Queue Servers and Active Task Queues

A queue server is a task that is dedicated to the processing of
the data blocks in its associated queue. For example, the Bid
Task SVC processor 1is a disk-resident task that is a queue
server. The queue entries are buffered supervisor call blocks.

A queue server operates in the following manner: when an entry
is placed in the queue, the queue server is activated (bid). The
queue server, operating as a task under DX10, dequeues an entry
from its gqueue and processes it. The queue server continues to
dequeue and process queue entries until the queue is empty, at
which time the queue server suspends itself by issuing a Suspend
Awaiting Queue Input SVC (code >24). When a new entry is placed
in the queue, the gqueue server is re-bid.

Nearly all of the functions of DX10 are performed by queue
serving routines. Many SVC processors such as I/0O SVCs, Install
Task, Kill Task, plus all of the disk-resident SVC processors are
queue servers.
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NOTE

Disk-resident gqueue servers are pseudo-memory
resident. When such a task terminates
awaiting queue input, its memory is not
released until it is required to 1load other
tasks. At that time, the memory is released
and the task must be reloaded the next time
it is bid.

1.1.3 Active Task Queue

The active task queue organizes the active tasks within the
system into priority order. This means that all tasks of the
same priority level are grouped in a list, and these lists are
then arranged so that the highest priority level list is at the
top of the queue. The top task on each priority list is the
oldest task on that list, and the bottom task is correspondingly
the youngest. Tasks are then executed in order from the oldest
task on the highest priority level, and ending with the youngest
task on the 1lowest 1level of priority. The scheduler alwavg
causes the top task on the active task queue to be in executio{i
Figure 1-3 shows how the active task queue can appear. A list i¥%
maintained on the queue for each priority level. Figure 1-3
shows a queue in which priority levels Rl through R38 are void,
level R39 has two tasks, R40 has one task, and level R41l has
three tasks. The remaining real time priorities are void with
level 1 having five tasks, level 2 having three tasks, and level
3 having 5 tasks.
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Figure 1-2 DX10 Queue Structure
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R1 through R38 lists are void
Highest priority task T1/R39 { R39 list
T2/R39

T3/R40 R40 list

T4/R41 l
T5/R41 } R4l list
T6/R41

<--=- R42 through R127 lists void

T7/1 }

T8/1

T9/1 1 list
T10/1

T11/1

T12/2
T13/2 } 2 list
T14/2 |

T1S/3
T16/3
T17/3 3 list
T18/3
Lowest priority task T19/3

T1,T2 priority R39
T3 priority R40
T4,T5,T6 priority R41
T7,T78,T9,T10,T1ll priority 1
T12,713,T14 priority 2
T15,T716,T17,T18,T19 priority 3

Figure 1-3 Active Task Queue

l1.1.4 A 32-Byte Block of Memory--Beets

Under DX10 memory management, a beet is defined to be a 32-byte
block of memory. A beet address (boundary) is an absolute
address that can be evenly divided by 32. The concept of a beet
address is necessary to DX10 memory management in order to fit a
20-bit absolute (unmapped) memory address into a 16-bit word.
Memory is allocated by beets, and memory allocations begin on
beet boundaries.
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1.1.5 Calling Conventions

Within DX10, routines normally call each other using the
following sequence:

BL @SUBR
DATA ERROR
NORMAL EQU $

where SUBR is the entry label of the routine being called, ERROR
is an address within the calling routine to which the called
subroutine should return in case of an error, and NORMAL, the
next instruction, is the normal (non-error condition) return
point.

Since the call is made using a BL instruction, R1l points to the
word containing the error return address. The following sequence
is generally used by the called subroutine, when returning.

MOV @ERRCOD, RO Put any error code in RO.

JEQ RTNORM If no error, do normal return.
ERRET MOV *R11,R11 If error, return to address

RT contained in word following
RTNORM INCT RI11 the call. WNormal return

RT is to the second word

after the call.
Since the return sequence is often used in DX10, a special

routine, POPO, 1is provided to perform the return (see Section 8
on common system routines).
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1.1.6 System Memory Mapping

Using the memory mapping option available with 990 type hardware,
the DX10 operating system is divided into several different
mapping schemes using map files 0 and 1 (Figure 1-5). This is
necessary since the physical memory size of DX10 exceeds 64K
bytes. The mapping schemes link together segments of the memory
resident operating system (Figure 1-4) to perform different
tasks.

All mapping schemes include the DX10 data base, system table
area, and common system routines (called the system root) as the
first segment (memory mapping allows a program to be divided into
three segments which need not be in contiguous memory locations).
All schemes which use map file 0 have the I/0 common routines
(routines commonly used by device service routines) as the second
segment. The third segment of all map file 0 schemes is one of
the following:

* The task scheduler and SVC and XOP code
* A device service routine (DSR).

Figure 1-6 shows how the logical address space of map file &
schemes is arranged.

In one of the map file 1 schemes, file management and key indexed
file handling code are physically located in memory immediately
after the system root in the first segment. This map scheme
allows file management to map I/O buffers into its address space
using the two remaining map segments.

Other -map file 1 schemes include either a system task (memory
resident or disk resident) or system common as the second
segment. The third segment is available for use by the task.
Figure 1-7 shows possible arrangements of map file 1 schemes.

The link map of a generated system contains information on
exactly which DX10 modules are included in each mapped segment.
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o INT TRAPS
> A0 :
FIXED
DATA
> 1000 e — e —— —
SYSTEM
TABLE
AREA
> 9000 L o e o e e — ]
SYSTEM
ROUTINES
> C000
FILE MGR
KIF
> EQ00
MEM RES
TASK
> F200
USER COM
> F800
1/0 COM
> 10000
SCH
SYSTEM SVC'S
USER SVC'S
> 12000
DISK DSR
> 12400
911 CRT DSR
> 12A00
LP DSR
> 12C00
MEMORY
RES
BUFF
> 13000 -
USER
MEMORY
> 20000
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Figure 1-4 Example System in Physical Memory

939153-9701 1-9



0T-T

TOL6-EST6ES

[~1-X-1-]
= CO0O=
— ooon
— O00W
al-d=1-F 3
—~ OO0t
— O00m]
— OOON

16K

- O000O

- OO0V

= 000>

22K

~ OOoOm

24K 26K 28K 30K 32K
f—- MAXIMUM SIZE OF SYSTEM ROOT

o
2]
o

- 0000
=~ 000D
— 000

MAP FILE O

ROOT
7\

1/0
COMMON

1 SYSTEM TABLE AREA

SYSTEM

TME SHD

SVC CODE

COMM DSR

ROU-—

TINES S

S OTHER

—i
-

DSR'S
— S

l

l

7~

FILE MANGR , BLOCKING

DX DATA !

MAP FILE 1

ROUTINES

KIF ' BUFFERS

MEMORY
RESIDENT

SYSTEM
TASKS

COMMON

AREA

DISK RESIDENT

e > o aw we w— ew e o -

SYSTEM TASKS

2278111

Figure 1-5 Syst® ™

emory Mapping

TeTI03nL uotjejuswaTdwWI OTXd

juaunoog ubisag wsa3sAs



T0L6-EST6E6

I1-1

DATA BASE

fe - —— - — — — — — -

SYSTEM TABLE AREA

COMMON ROUTINES

1/0 COMMON ROUTINES

TASK SCHEDULER, XOP
ROUTINES, AND SOME
SVC PROCESSORS

2278112

ROOT

+

170 COMMON

_f_

THIRD
SEGMENT

1

DATA BASE

COMMON ROUTINES

1/0 COMMON ROUTINES

DEVICE SERVICE
ROUTINE

Figure 1-6 System Map File 0 Schemes

jusunsoQ ubtrsag wo3lsAs

TeTa0o3nL uorjlejuswaTdwl QIXdA



¢T-1

T0L6-EST6ED

ROOT ROOT ROOT

UNUSED
FILE MANAGEMENT

AND KEY INDEX FILES
SYSTEM SYSTEM
COMMON TASK

(ORIGIN=>C000)

(AVAILABLE)

(AVAILABLE) (AVAILABLE) ~ (AVAILABLE)

2278113

Figure 1-7 System Map File 1 Schemes

1eTI03NL uot3jejuBWSTdWI QTXd

jusumoog ubrissaQg wa3zsAs



System Design Document DX10 Implementation Tutorial

1.2 FLOW OF CONTROL THROUGH DX10

The flow of control through DX10 follows various paths, depending
on the action currently being performed. The remainder of this
section traces these control paths separately, following the
general order of events caused by the execution of a task. The
order begins with SVC processing and the task bid and ends with
task termination.

1.2.1 SVC Processing

Under DX10, SVCs are implemented as extended operation (XOP) 15,
When an SVC is issued, control is passed via the XOP trap vector
table to the SVC decoding routine, SVCINT, which is the XOP
processor for XOP 15. This routine determines which SVC is
desired (by decoding the SVC code in the call block), and passes
control to the SVC processor.

If the SVC processor is a queue server, control passes from
SVCINT to the SVC buffering routine, SVCBUF. This routine
buffers the call block into the system table area and queues the
buffered call block on the proper queue, thereby activating the
associated queue server task. The task that issued the SVC is
suspended.

If the SVC is for I/0 (code >00), the SVC goes through another
stage of decoding by the I/0 supervisor, DXIOS. This routine
buffers the user 1I/0 data block and supervisor call block into
the system table area, and determines whether the call is for
file management (disk file I/0), file utility, or device I/0.
File Management and File Utility calls are queued for the file
management task or file wutility task, respectively. Both are
queue servers. Device I/0 requests are handled by DXIOS an