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PREFACE

This manual was written to be used in conjunction with the MCP
course, and considerable time has been devoted to its
preparation. Care has been taken to explain, to some degree,
all subjects covered in the MCP course but some special topics
have been omitted. The purpese of the MCP course 1is to
provide the student with the knowledge and confidence to
explore the MCP to a depth appropriate to his or her needs.

The NEWP portion of the MCP course (and this manual) covers
the NEWP language constructs that are not included in ALGOL.
The MCP portion provides structural overviews of system
initialization, process control, memory management and 1/0
operations. Problem solving exercises are used to provide the
student with experience in programming, debugging and
executing NEWP programs., This manual was written with the
assumption that the reader has met the prerequisites for the
MCP course. These prerequisites are:

1. Attended ALGOL course.

2. Attended UTILITIES & FACILITIES course.
3. Attended BASIC SYSTEM SUPPORT course.
4

. Currently, quite familiar with ALGOL and the Large
Systems hardware.



SECTION 1
HARDWARE AND SOFTWARE OVERVIEW

GENERAL

The Burroughs B7000 information processing system is a large
scale, multiprogramming and multiprocessing computing system.
The hardware is controlled by the Burroughs Master Control
Program, MCP, and can be tailored to the processing needs of a
user by arranging central processor modules, input/output
modules, and memory modules on an electronic grid, or exchange
(figure 1-1), in a variety of ways depending wupon the exact
needs of the user. The MCP, 1itself, can be changed
dramatically by merely setting or resetting run time options,
etc. with simple operator input commands. The B7000 may be
balanced by means of other operator instructions (and
dynamically bv the MCP) that control the interaction of the
independently operating computing, input/output, and memory
modules through the exchange; the throughput of the system as
a whole is maximized, but the performance of no single element
of the system 1is maximized to the neglect or detriment of
others.

The key to the efficient balanced use of the system 1is the
Burroughs Master Control Program, a unique executive software
operating system that automatically makes optimum use of all
system resources. It 1is this operating system that makes
multiprogramming and multiprocessing both functional and
practical by dynamically controlling system resources and by
scheduling jobs in the multiprogramming mix. In wuse, the
master control program allocates system resources to meet the
needs of the programs introduced 1into the computer. It
continually and automatically reassigns resources, starts
jobs, and monitors their performance.

Further implications of the modularity and flexibility of the
system are 1its expandability (a capacity to add hardware
modules without reprogramming) and its increased reliability
(and, thus, increased availability to the wuser). This
reliability is achieved by the use of failsoft technigues that
(in addition to providing for error detection and error
correction, redundancy of power supplies) exclude faulty
modules from the system and permit processing to continue
(again, without reprogramming) even with a temporarily reduced
configuration.
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CPM = CENTRAL PROCESSOR MODULE
IOM = INPUT/OUTPUT MODULE

MDU = MAINTENANCE DIAGNOSTIC UNIT
DCP = DATA COM PROCESSCOR

DFPCC = DISK FILE PERIPHERAL CONTROL CABINET —_ z
PCC = PERIPHERAL CONTROL CABINET
EXCH = EXCHANGE

Figure 1-1. B7700 Exchange



Figure 1-1. B7000 Exchange



SYSTEM CONFIGURATION
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Physically, the components of the B7000 system fall into three
categories, as follows:

1. Central cruponents of the B7000 system: the central
processor module, input/output module, the memory module,
the maintenance diagnostic unit, and the operator's
console.

2. Standard Burroughs cabinets that contain peripheral
controls and exchanges, the disk optimizer, the data
communications processor, and AC power supplies.

3. Standard peripheral devices that are joined to the
central system by means of standard Burroughs peripheral
controls, adapters, and exchanges, and standard remote
devices that are joined to the central system by means of
line adapters and the data communications processor.

The arrangement of these components into a system and the size
of the system depend on the application and workload of the
user.

HARDWARE REVIEW

- -

Before looking at the MCP it is important for the student to
have a good understanding of the B7000 hardware. Each module
on the system will be discussed. The discussion will start
with a general overview of the system and follow with detailed
information on each module.

Figure 1-2 is a diagram of a B7000 system. The system is
composed of Central Processor Modules (CPM), Input/Output
Modules (IOM), Memory Control Modules (MCM) and Data
Communication Processors (DCP).
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FIGURE 1-2.

B7000 SYSTEM



Thé following general comments can be made about the

B7000
system.
1. Each module on the system is independently powered.
2. All CPM's and IOM's are connected with an interrupt
bus.
3. There is a scan bus that connects an IOM and the
DCP's on that IOM.
4. The DCP's on an IOM will use the IOM's memory access

logic.

5. Each CPM has a time of day clock.

6. There is one master clock for the system. It has

it's own power supply.

A general discussion of each system compcnent follows.

discussion

system.

MEMORY

CPM

I10M

All memory will do single bit error correction and
multi-bit errecr detection. Access to memory is
phased (interleaved). All regquestors will take
advantage of memory phasing. The IOM will make
four word requests to an MCM. CPM's will make four
or eight word requests to an MCM. A planar memory
MCM will return at most four words. A IC memory MCM
will return at most ezght words. Thus, the number
of words returned for a ngan request is based on
the type of memory.

The CPM has 1K word (B7700) or 2K word (B7800)
local memory storage and a 32 word (B7700) or 2K
word (B7800) code buffer. There is a 32 word stack
buffer in the B7700 CPM. The B7800 has a 32 word
store gueue which will buffer data before it is
sent to memory. Thus, memory accesses can be
grouped into multi-word stores. Also repeated
stores to an address can be eliminated, only the
newest data will be written to memory. The local
buffers in the B7000 CPM will attempt to keep
memory reguests to a minimum and will try to have
code and data ready for the execution unit. Thus,
the CPM can overlap fetching of data with execution
of instructions.

This

is intended to give the student an overview of the



An IOM has up to 28 fixed channels. Each channel
has 1its own (2 four word) buffers, Data is
transfered to and from the IOM in 4 word groups.
The IOM does it's own path checking and can handle
a queue of I/0's, not just one at a time. 1/0
results are reported in a queue. Thus, an 10M need
not interrupt a CPM for an 1/0 ' finish. The IOM
will handle conditional seek logic for disk packs.
The IOM uses MCP generated 1/0 queues and an 1/0
map.

MDU (B7700)

The MDU is connected to all modules on the system.
The MDU can read a test tape and use this
information to check a module. The MDU 1is also
used to take panel dumps and test cards.

MDP (B7800)

Maintenance Diagonistic Processing (MDP) 1is used
for testing mainframe modules (CPM,IOM and MCM),
testing logic cards and PROM programming. MDP can
be run online with a B7800 CPM or with the
Maintenance Processor (MP). The MP 1is a B800
system. Thus, maintenance operations can be run by
a B7800 CPM or the B800. The MP can be connected to
a datacomm line so remote diagnostics can be done.

MAXIMUM CONFIGURATION

8 Processors (IOM and CPM)

8 MCM's (2.5 million words usable)
255 Units

8 DCP's

The following part of this review will give a more detailed
discussion of the MCM, CPM and 1IOM. In addition, the MCP
interface with the IOM will be discussed.

MEMORY

Figure 1-3 is a diagram of a planar memory MCM. A
system can have up to 8 MCM's. Each MCM can have up
to 2 Memory Storage Cabinets (MSC). Each MSC has 2
Memory Storage Units (MSU). A MSU has 65K words.
Planar memory will phase at most 4 words. Thus, the
maximum number of words that can be transfered is 4
words. Following is the amount of time regquired to
transfer 4 words using planar memory.

1 MSC/MCM 3.75 microseconds (2 word phased)



2 MSC/MCM 2.125 microseconds (4 word phased)
/

Figure 1-4 is a diagram of a IC memory MCM. &
system can have up to 8 MCM's, Each MCM can have up
to 2 Memory Storage Units (MSU). Each MSU has 131K
words. A Memory Storage Cabinet contains up to 4
Memory Storage Units. Memory is phased at the MSU
level. IC memory will phase at most 8 words. Thus,
the maximum number of words that can be transfered
is 8 words. Following 1is the amount of time
regquired to transfer the number of words indicated
using IC memory.

1.87 microseconds for 4 words
2.37 microseconds for 8 words

Maximum addressable memory by a requestor 1is 1
million words. This is four full MCM's. A system
using global memory (tightly coupled) can wuse 2
million words (2.5 million words with MOD III MCM),.

A model III MCM can control 500K words. Thus, a
full memory configuration (1 million words) could
be 2 MCM's and 2 IC memory MSC's.

Memory words are 60 bits.

8 bits for error correction and detection. This
allows single bit error correction and multi
bit error detection.

52 data bits are transfered to and from requestor.
48 data
3 tag
1l parity

The MCM is responsible for:

Buffering multi word transfers to and from a
reguestor.

Locking out MCM's to requestors. This is = used
when system is split or running tightly
coupled. Requestors are locked out by setting
requestor inhibit switches on the MCM. These
switches can be set by the operator or the
MCP.

Controlling requestor priority.
Doing error correction and detectioen.

Broadcasting which addresses the MCM controls.
The address range switches (UPPER and LOWER)



specify the memory addresses a MCM spans.,
These switches can be set by the operator or
MCP. The register «contains the six most
significant bits of the address that is
controlled by this MCM.

Maintaining the MSU status register which
specifies which MSU's are available. These
switches can be set by the operator or MCP.
As an example of how these switches are set:
Assume a system is configured as follows:
2 MCM 4 MSU each (planar MSU)
1 I10M (IOM 0) '
1 CPM (CPM 5)

The switches should be set as follows:

MCM LOWER UPPER INHIBIT MSU STATUS
1 000000 001111 11011110 1111
2 010000 01ll1iil 11011110 1111

A requestor must keep track of how many words are
received £from a memory request. If all words that
were requested were not received a request for the
remaining words must be made. For example, if a
request is made for 8 words from an MCM that is
only 4 way phased, only 4 words are returned. The
requestor must change the word count and memory
address in the MCM control "word adn make the
request to the MCM again.
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Figure 1-3. MCM Block Diagram (Planar)
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The B7000 CPM is composed of several independent
units. It is this independence that allows data
fetches to be overlaped with instruction execution.
The units of the B7000 CPM are:

COMMUNICATIONS UNIT (B7700) MEMORY ACCESS UNIT

(B7800):
The communications unlt (B7700) and the memory
access unit (B7800) provide memory interface
for the CPM. These units serve the same
function. However, the memory access unit is
capable of doing simultaneous fetches and
stores to memory as long as the addresses are
not in the same MCM.

PROGRAM CONTROL UNIT:
The Program Control Unit (PCU) interprets
object code and builds micro operators for the
execution wunit. These micro operators are
placed in a queue for the execution unit. The
PCU will pre process code doing operations
such as taking unconditional branches,
generating absolute addresses £from relative
addresses and operator concatenation. That
is, join more than one instruction into a
single micro op.

In addition, on the B7800 CPM the PCU is
responsible for allocation of registers in the
Central Data Buffers (CDB). -

EXECUTION UNIT:
The Execution Unit (EU) performs the actual

operations. These operators come from a gqueue
built by the PCU.

On the B7800 additional logic has been added
to the EU for short arithmetics, add
operations less than 20 bits and multiply
operations with results less than 16 bits.

STORAGE UNIT (B7700): '
The storage unit will start £fetch and store
operations, it 1is driven by the PCU and
execution unit.

STORE QUEUE (B7800):
All stores to main memory go thru the store
queue. The store gueue will try to group
adjacent words into a multi word write. In
addition, it will test for repeated stores to
the same address. This will help cut down on

4
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memory traffic. -

LOCAL MEMORY:
Program buffer will hold up to 32 words
(B7700) or 2K words (B7800) of object code in
the CPM. On the B7800 the program buffer is
loaded much like associative memory.

32 words of stack buffer (B7700) for top of
stack information.

1K (B7700) or 2K (B7800) words of data and
control information (associative memory).

DATA REFERENCE UNIT (B7800):
The Data Reference Unit (DRU) fetches data
from associative memory or main memory so it
can be used by the EU.

CENTRAL DATA BUFFER (B7800):
The central data buffer (64 words) takes the
place of some execution unit gueues and the
stack buffer. It acts as storage and an
exchange between CPM units.

INTERRUPT BUS
Module to module interrupt 1line used to
interrupt other CPM's and IOM's.

The CPM will do internal residue, parity and
continuity checking. 1If errors are detected a CPM
fail word is generated and an interrupt occurs. The
CPM is also capable of instruction retry.

The CPM must read a register (62) every 8 to 16
seconds. If this is not done a EGG TIMER interrupt
in generated. This will prevent the CPM from
looping in control state.

Associative Memory (ASM) holds copies of main
memory words. ASM 1is loaded when a reference is
made to a word which is not in the ASM. When the
CPM needs to fetch one word from main memory it
will bring in the 3 words around the word
requested. Thus, ASM 1is loaded in 4 word groups.
There is an address array which holds main memory
addresses associated with words in ASM. A priority
list is maintained for ageing out old data. When a
word is written to ASM it is also written to main
memory or the store queue (B7800).

B7700 ASM is divided into three main wunits. These
units are the data array, address array and
priority array. These units can bre described as
follows.



DATA ARRAY
64 BLOCKS
EACH BLOCK 4 GROUPS
EACH GROUP 4 WORDS
TOTAL 1024 WORDS

ADDRESS ARRAY
64 BLOCKS
4 GROUPS PER BLOCK
EACH ADDRESS POINTS TO BASE OF 4 WORDS

PRIORITY ARRAY
64 BLOCKS
EACH BLOCK 6 BITS

A diagram of the B7700 ASM is given in figure 1-5
thru 1-7. To find a word in ASM bits [7:6] of the
address are used to select a block. Bits [19:12]
are compared to all four groups in the address
array. If a match is found the group 1in the data
array 1is known. The proper word can be computed
from bits [1:2] of the address.

1f the word is not in the ASM it 1is fetched. 1In
addition, three words around the word are fetched

(bits [1:2] are truned off for the main memory:"

request). They will be placed in a cpen group of a
block addressed by bits [7:6]. 1If there is no open
group the oldest group is replaced.

The priority array is used to keep track of access
frequency by block. This information is used to
determine which group to remove when there |is
contention in a block.

A READLOCK operation will purge the contents of
ASM, There are other operations which will cause
ASM to be purged (eg. setting some registers).




+ - —————— e e e e e e e +
/ DATA GROUP 3 '
r————— e e e o e e e e e + |
/ DATA GROUP 2 /00+
e ———————————— —— + /|
/ DATA GROUP 1 / K/ |
fm————— —————————————— + C/01+
/ DATA GROUP O / o/ /i
P ———— m————— e -+ L/ K/ !
! WORD | WORD | WORD | WORD |B/ C/. |
i 0 Pl P2 p 3 i/ o/ i
+ — ——————— om————— + L/ !
! WORD ! WORD | WORD ! WORD !B/ !
¢ 0 b1 P2 r 3 ; +
r—————— hm—————— p————— t—————— + /!
i i / +
i i /63/
i i /7
i i / K/
! i / C/
2 1/ o/
————— o o o ———— + L/
! WORD ! WORD ! WORD ! WORD !B/
A R A - R
o o e e e om———— - e e e e o o e o e +
DATA ARRAY
Figure 1-5.

o

/ ADDRESS
o -

GROUP 3 /

/ ADDRESS GROUP 2 /00

ADDRESS BITS
1% THRU 08

ADDRESS BITS
19 THRU 08

ADDRESS BITS
19 THRU 08

/

ADDRESS ARRAY

B7700 Associative Memory



i-16

ADDRESS ARRAY

DATA ARRAY

@:}

ADDRESS BITS 19-8

WORD 0 WORD 1 WORD 2 WORD 3

: BLOCK 00

1
i

-~ o~

- ——

DATA FROM ADDRESS:

—— - -

1EB42

- —

BLOCK 16

1EB43 |

{ lEB41 |

1EB40

]
i

-
w

- ———

DATA FROM ADDRESS
———————— e —————

OFA9F

e e e 2 s o e o e o s e o e oo

! BLOCK 39

! QFA9D | OFASE !
o

OFASC

m———t

B e

e o -

DATA FROM ADDRESS:

BLOCK 61

i 1A8F6 | 1ABF7 |
— o -

1A8FS

AR ———

N

—~ o -

——— o -

o -

R

-

-
-+

l}
'

b
-

-

|
t
g o o e o o

BLOCK 63

1
!

Figure 1-6.

B7700 Associative Memory

Oy



PRIORITY ARRAY

OLDEST
GROUP

o e e e e e e e e e e

NEWEST
GROUP

! 2 BITS ! 2 BITS ! BLOCK 00

2 BITS
fm——————— b —————— e ——————

- XN M- Q

o o e o o o e o S e s s e e S S e e e 2 2 e e

BLOCK €3

2 BITS | 2 BITS

o e e e i e 2 e s e e et e o e o o e

2 BITS

B7700 Associative Memory

Figure 1-7.



I0M

— -

Figure 1-8 is a block diagram of a 37000 IOM. Following
description of the units in the IOM. '

MEMORY INTERFACE UNIT

The memory interface unit provides memory interface
for the IOM. It buffers and controls all IOM memory
access. The memory interface unit controls access
pricrity. The priority is:

DSU - Data Service Unit
PCI
DFIA
DFIB
Lowest number channel in each unit
has highest priority
Data comm interface unit
" Translator

TRANSLATOR UNIT

The translator is the contrel unit of the IOM. 1t
fetches commands from memory and starts 1I1/0
operations. The translator sends interrupts for 1/0
finish and ODT status change. It holds 20 bit
addresses for Home Address (HA), Unit Table (UT),
Queue Head (QH) and Status Queue (SQ). In addition,
the translator contains channel status information,
peripheral status and controls conditional 1I/0
operations.

DATACOMM INTERFACE UNIT

SCAN

DATA

The datacomm interface unit transfers information
between the IOM and DCP. Thus, it provides the
memory interface for the DCP.

INTERFACE UNIT

The scan interface is for scan type operations
between DCP's and DFO's connected to the IOM.

SERVICE UNIT

The data service unit 1is made up of peripheral
interface unit, Disk File Interface "A" (DFIA), and
Disk File Interface "B" (BFIB). It forms the buffer
between memory and peripherals. There are two (2)
four word buffers on each channel which allows the
IOM to take advantage of 4 word phased access to

1 - 18
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memory.
CONNECTED TO DATA SERVICE UNIT

A Peripheral Control Cabinet (PCC) bus is connected
between the IOM and PCC. The PCC contains
peripheral controls. Data is transfered to the IOM
in one or two byte groups. The PCC is independently
powered or powered by B6700 style AC mods.
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IOM Block Diagram
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Figure 1-9 is a diagram of the structures used by the IOM and
MCP. Following are notes about these structures:

1/0 QUEUE:

All 1/0'S for a unit are linked to each other. The
first 1/0 Control Block (IOCB) is pointed to by the
1/0 queue head word. The last I0CB is pointed to by
the 1/0 queue tail word. The linkage from IOCB to
IOCB is thru a link word in the IOCB. All 1IOM's
will wuse the same /0 queue. A gqueue for a unit is
started when the first IOCB is placed in the 1[/0
queue. The IOM will process the next IOCB in the
gqueue without MCP intervention. Thus, &a gqueue 1is
only started when a IOCB 1is placed in a empty
gueue.

RESULT QUEUE:

When an 1/0 has finished, the IOM will place the
I0CB in the result queue. Each IOM has it's own
result queue. All I/0 operations done by an IOM
are placed in the same result queue.

The MCP can decide when it wants to be interrupted
by the IOM. This interrupt will cause the MCP to
look at the result queue. The system can be set up
sé the IOM will interrupt:

When an 1/0 gueue is empty

On each 1/0 finish

If a task is waiting on an I/0
If a CPM is idle

UNIT TABLE:

The unit table contains unit information used by
the IOM and MCP. This information includes ring
walk information, number of channels on an exchange
and a lock bit for the unit table and I1/0 gqueue.

HOME ADDRESS:

The home address words are used by the MCP to give
the 1IOM commands. The types of commands to an IOM
include load registers (HA, UT, QH, SQ), start 1/C,
interrogate peripheral status and scan out DCP
(INITIALIZE, HALT and ATTENTION NEEDED). There are
6 home address words. They are defined as follows:



HA[O]
Command to IOM.
HA[1]

HA[2]
HALOCKWORD. Buzzed by MCP to get
centrel of Home Address words.

HA[3]

Not used.

HA[4]

IOM fail word, or hard H/L
result descriptor.

HA[S]

Sync 1/0 result descriptor.

Special information (peripheral status).

[
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IOCE:

1/0 F

An 1/0 operation is defined by an IOCB (18 words).
The first 7 words are used by the IOM {hardware)
and the MCP. The other words are used by the MCP
only. The words in an IOCB used by hardware are:

0 IOMNEXTLINK.
Link to next IOCB.
1 IOMSIDELINK. e
Not used by hardware.
2 ICMAREADESC.
Buffer descriptor, address and length.

3 IOMIOCW.
10CW for 1/0.
4 IOMCDL.

CDL built by software for IOM.
5 PHYSICALRD.

Hardware result descriptor.
6 IOMTIMECELL.

Channel busy time.

The other words of an IOCB can be found in the MCP,
These words 1include 1/0 mask, reference to event,
reference to FIB and other information.

LOwW

The flow of an IOCB will be traced. This flow will
start with the MCP building an IOCB. The required
words are placed in the IOCB. The MCP will link the

IOCB into the proper 1/0 queue. The following
procedure is used:

1l - 24

BUZZ47 (IOMUNIT[UNITNO]) % LOCK UNIT TABLE AND 1/0 QUEUE

N

GET TAIL WORD FOR UNIT

IF THE TAIL WORD IS 0 THEN
PLACE ADDRESS OF THIS IOCB IN TAIL AND
HEAD WORD FOR THE QUEUE

ELSE

PLACE THE ADDRESS OF THIS IOCB IN THE IOMNEXTLINK

WORD OF THE LAST IOCB IN THE QUEUE.
PLACE THE ADDRESS OF THIS IOCB IN THE
TAIL WORD FOR THE QUEUE.
UNLOCK AND STORE IOMUNIT[UNITNO]
IF THIS 1/0 IS THZ FIRST IOCB IN THE QUEUE THEN
BUZZ (HALOCKWORD)
STORE A START 1/0 COMMAND IN HA[O]
INTERRUPT THE IOM
UNLOCK THE HALOCKWORD

Before we look at what the IOM does when 1t is
interrupted a few comments need to be made about

&



the start 1/0 process.

Bit 47 of a home address Eommand is called the
lock Dbit. This bit must be on for all IOM
commands.

All IOM's that have a path to the unit will be
interrupted. Only one IOM will do the 1/0
operation. The MCP maintains information of
which IOM's to interrupt for 2 given unit.

The IOM will read HA[O] then zero it. Before
a CPM places a new command in HA[O] it will
make sure the IOM has cleared the last
command. If the 1last command has not been
cleared the CPM will wait .75 sec. If the
command 1is still not <clear the CPM will
interrupt the IOM again. If the command 1is
still not clear after .75 sec the IOM will be
removed from the system.

Once ring walk is entered the IOM will follow
the next unit field of the unit table word
looking for a unit with the JB bit on. This
bit 1indicates the 1/0 was not done because
there was no channel available at the time.
Ring walk will give all units on an exchange
equal priority.

The IOM has a thruput scheduler for 1/0's
which are marked by the MCP (DISK, PACK and
TAPE). A count of the 1/0's in process will be
kept and compared against a maximum value (set
by F.E.). When the maximum value 1is reached
the IOM will gueue reguests to start more
1/0's. This will only be done for units in the
PCI. The gqueue size for start 1/0 commands is
16. If the gueue is exceeded, the IOM will not
respond to a start 1/0 command.

Fail IOCB's will be generated by the IOM if an
error 1is detected by the 1IOM which is not
associated with a unit. The I0OM will |use
IOCB's in unit 0. It will place a fail word
in the PHYSICALRD word of the IOCB and place
it in the result queue. The CPM will be
interrupted. The IOM will stop processing.

An 1/0 error to a unit will stop processing on
that unit.

Figure 1-10 thru 1-14 are flow charts of start 1I1/0
and finish 1/0 operations.
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SYSTEM INITIALIZATION

- G T W W S ———— . S W e S =

System initialization begins when the operator presses the
enable and 1load buttons on the operator control conscle
(figure 1-15). The hardware takes over the initialization
process when the operator releases the enable button and then
the MCP continues this process by setting up the disk
directory or verifying the quality of an existing directory,
analyzing the system gquality and configuration and, in
general, bringing the system up to the state necessary to
accept job input either via ODT's or card readers, etc.



Figure 1-15. Operator's Control Console @)
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The COLD START/HALT LOAD SELECTION CARD (figure 1-16) plays an
important role in the hardware part of the initialization
process. Each CPM and IOM will have one of these cards
mounted in its backplane. Of particular interest on this card
is switch 7, the A/B switch. This switch 1indicates which
partition the module 1is 1in and switch 8 is up for the IOM
selected to take part 1in the 1initialization within that
partition. Switches 14, 15 and 16 must be set to give the box
number of the processor that will take part 1in the process.
Several other switches are important on this card but will not
be discussed at this time.



Figure 1-16. Cold Start/Halt Load Selection Card
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- System initialization consists of a series of bootstraps as
shown in figure 1-17. Depending on the state of the
operator's console, either the card load or the disk path will
be taken. Regardless of the path taken, the MCP will end up
in control of the system and prepared for work. Figure 1-18
shows the format of the three most important words used by the
system during the hardware and first level software portion of
figure 1-17. Figure 1-21 shows the basic central memory set up
after initialization is complete.
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WORK FLOW MANAGEMENT

- ——— e o aws S at — — —— — —————

Once the system has been initialized, the MCP 1is ready to
allow jobs into the mix and to perform work reguested by these
jobs. The Work Flow Management part of the MCP is that section
used to control the introduction of jobs into the system. One
of the objectives in designing the Work Flow system was to
localize those functions relating to work flow contrel so as
to facilitate construction of installation supervisor
programs. The MCP has been organized in order to meet this
objective. In particular, all scheduling and operator
interface functions have been localized in a program unit
called the CONTROLLER.

The WFM operating system includes £four separately compiled
program units: the MCP, the CONTROLLER, the WORK FLOW LANGUAGE
(WFL) COMPILER, and the JOBFORMATTER. All but the MCP which
is written in NEWP are written in DCALGOL and are bound into
the MCP. Another section, not part of the WFM system but also
bound into the MCPHOST is the ALGOLSUPPLEMENT. The CONTROLLER
manages the display routines and the scheduling gueues
provided by WFM. The WFL compiler handles the control cards
necessary for job control. JOBFORMATTER provides for the
printing of job summary informatiom as an adjunct to printing
backup files.

Figure 1-19 shows how these separate units 1interact. There
are two external influences on the system: job decks and
operator input. Subseguent sections in the manual document
how each is handled by the system.
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Figure 1-19. WFM System Organization
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WFL Compiler

When a job deck is placed in the card reader, the ETERNALIR
procedure of the MCP calls up the WFL compiler as an invisible
independent runner. (The WFL compiler can also be
programmatically invoked.) The WFL compiler checks syntax and
translates job control statements into machine code. The WFL
compiler also creates a special type of file called a jobfile
for each job inserted in the card reader or input through a
ODT. It places into this file object code to run the tasks of
that job, copies of the control cards (for later printout),
data decks belonging to the job, and space for logging and
restart information. Once compiled, a jobfile is a
self-sufficient representation of a job. When the compiler
closes a jobfile, the CLOSE routine of the MCP notices that
this 1is a jobfile. Rather than entering the file in the disk
directory, CLOSE leaves it in the DISKFILEHEADERS stack and
inserts a message 1into the CONTROLLERQ (SCHEDULEREQUEST)
indicating that a new 3job has entered the system and
specifying its index in the DISKFILEHEADERS stack.

CONTROLLER Routine

When a job's controcl cards have been analyzed, it is given to
the CONTROLLER, which is fired up as an independent runner at
Halt/Load time. The CONTROLLER is in charge of gqueue-level
scheduling and operator communication. It receives notice of
operator inputs and certain other system events via input
gueues. The CONTROLLER can regquest, in turn, any useful
aspect of the system status and change that status, for
example: purge tapes, DS or ST jobs, or MC programs.

Queue-Level Scheduling

Queue-Level scheduling 1is more efficient than MCP-level

scheduling 1in two important aspects. First, gqueue-level
scheduling absorbs less system resources than MCP-level
scheduling. It thus provides a practical way to make large

numbers of jobs visible candidates for system or operator
selection. Second, an installation may define multiple gqueues
for different classes of service. It could, for example, set
up one batch-gqueue and one gquick-service queue. Jobs from
both gueues would be visible when the system wanted to start a
new job. Since turnaround of a job in a queue is related to
the time required by the longest job in the queue, multiple
gueues can improve service for short jobs.

The CONTROLLER maintains a Jobfile Description File (JOBDESC)
which has the dual roles of directory for the jobfile disk
areas and queue for the CONTROLLER's scheduling. Entries in
it consist of the file headers for the jobfiles, plus links
used by the CONTROLLER to organize the jobs by class and
priority. The CONTROLLER procedure ABSTRACT chooses the

Tk,
¥
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appropriate class by matching reguirements of the job
(inserted by WFL into the jobfile) with the specifications of
the wvarious queues. The broken line in figure 1-19
illustrates that the 3job gqueues contain pointers to the
various jobfiles, ordering them by gqueue and priority.

The CONTROLLER routes jobs to appropriate queues. This may be
specified explicitly by a CLASS specification. When a job
contains no such statement, it is put into the default queue,
if one exists, and the 3job has no resource restriction
statements.

The system provides one gueue by default: queue O. This gqueue
has the lowest priority in scheduling, since the gueue number
has an implicit priority on the queue. The 1installation may
modify or delete queue O as well as add others. It should be
noted, however, that no jobs will be run 1if there are no
gueues. All jobs would be terminated with the error message
JOB DS-ED OUT OF QUEUE, which means there 1is no acceptable
queue for them to join.

When a job has resource restrictions specified, it is put in
the highest queue whose limits it does not exceed. The job is
then subjected to two stages of scheduling with different
selection rules and resource demands. While it is in the
scheduling queue, 1its selectability depends on the queue
number and gueue attributes called MIXLIMIT and TURNAROUND.

Eventually the Controller will select the job and present it
to the MCP for processing. At that point, the standard MCP
scheduling algorithms based on core estimates and priority
take over.

The limits associated with a queue describe the maximum
resources which a job from that gueue may use. The possible
limits are on priority,I/0 time, process time, subspaces,
tapes allowed (i.e., resource statement), lines printed, cards
punched, etc. If a 3job has, for example, a MAXPROCTIME
control statement, then that statement must indicate less time
than the queue's limit to be allowed in that gqueue. If no
limit is specified for the queue, all jobs are acceptable with
respect to that attribute. If a job is not acceptable to any
gueue, it is terminated with a JOB DS-ED OUT OF QUEUE error
message. If the job gave no restriction, the job can go into
any gqueue; but it is then assigned default restrictions from
the queue it enters. (This is valid only if the compile time
option QFACTMATCHING 1is set.) See £figure 1-20 for a more
complete version of the gqueue-matching algorithm.



Figure 1-20. Job Enqueuing Algorithm
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Figure 1-20, Job Enqueuing Algorithim




If an attribute is specified as a2 limit, only jobs which have
a lower 1limit can enter the created gueue. 1If the attribute
is specified as a default, any task without an explicit 1limit
on that attribute 1is assigned the gqueue default. These
defaults are applied at the time the job to be run is selected
from the gqueue, not at the time of insertion into the queue.
The limit on PRIORITY applies to operator input for a jeb in a

given queue as well as to jobs being enqueued. The operator

may not change a job's priority higher than the limit of the
gqueue it is in,.

While the job is in the gqueue, the job can be cancelled, have
its priority changed, or it can be explicitly selected. Also,
the queues can be interrogated, changed, or otherwise have
their attributes manipulated.

I1f a queue is altered or eliminated, all jobs waiting to be
selected from it are reexamined to see if they can still go in
that queue or, if not, can be redistributed to other gqueues.
Once a job has been selected and given to the MCP, however, it
is not affected by gqueue changes unless there is a Halt/Load.
A Halt/Load requeues aborted jobs for restart; therefore an
intervening MQ or EQ ODT message may affect these jobs.

CONTROLLER-MCP Interface

The CONTROLLER procedure SELECTION chooses a job to be started
paying due attention to the gueue priorities and mix limits.
Using the gqueue default attributes, it assigns any job
attributes which were not explicitly set by the job. The
Controller then calls the MCP procedure JOBSTARTER, passing it
the job entry. The job is removed from the gueue.

JOBSTARTER transfers the job entry into the proper task/stack
structure to run. It enters the jobfile header back into
DISKFILEHEADERS. Then it initiates the task via DOCTOR.

While the job is active (or scheduled at the MCP level), its
jobfile 1is wused for several things. First, it is the code
file for job control statements, so that it is referenced, as
any code file, to load executable code into memory. Second,
it contains the card data input needed £for the job plus

" pointers to that data. Third, it is the repository of job

related log entries, which, with the control cards, are
printed at end-of-job. The logging procedure WRITELOG makes
log entries to both the jobfile and the system 1log (figure
1-19). Finally the jobfile is used as a roll-out space
between complete tasks, so that the job may be properly
restarted in the event of a Halt/Load.

At EOJ, the MCP puts an EOJ notice 1into CONTROLLERQ. The
Controller then engueues the jobfile for printing; this is
done by adding the jobfile index in the length field of the BD
queue word it is Dbuilding. Thus, jobfiles are queued for



1 - 44

printing, just as any BD £file would be. When AUTOBACKUP
(BACKUPQUEUER) extracts an entry from the BD queue, the length
field of the second word is examined for non-zero. If it is
non-zero, JOBFORMATTER 1is called to print the jobfile's
control cards and log entries.

Following printing of the jobfile, AUTOBACKUP continues to
print any backup printer files for the job. It will also
insert an end-of-printing notice into the CONTROLLERQ, so that
the CONTROLLER can deallocate the disk space assigned to the
jobfile. Some jobs, because of a WFL syntax error or gqueue
limit error, will never be run. These jobs are passed
directly from the Controller to AUTOBACKUP without being run
or inserted into a queue.

In order to communicate with the MCP, the CONTROLLER calls two
routines, GETSTATUS and SETSTATUS. The former returns answers
to any interrogations made by the operator; the latter, £for
example, performs operator requests, including purging tapes,
DS-ing jobs, and changing the time. All syntax analysis 1is
done in the CONTROLLER; the requests being given to GETSTATUS
and SETSTATUS are in a coded form.

SETSTATUS and GETSTATUS are available to any privileged
DCALGOL program. However, the Controller <can also get
unsclicited information £rom the MCP wvia <four gqueues. One
queue, the CONTROLLERQ, raceives notices about change of state
of the system. This includes information - used 1in job
scheduling, as well as events needed when a terminal has
requested event mode ADM. The second gqueue is OPERATORINPUTQ.
Into this gqueue KEYIN places ODT inputs. The third gqueue,
MESSAGEDISPLAYQ, receives only display and RSVP messages. The
fourth gqueue, REMOTEINPUTQ, receives all MCS input such as
operator input from RJE terminals, and various CANDE inputs.
To write out to single line control devices, the CONTROLLER
uses another DCALGOL procedure: WRITESPO. Since gqueues and
job level scheduling are managed by the CONTROLLER, it does
not need to use SETSTATUS or GETSTATUS to respond to gqueue
related operator inputs, but rather can handle these without
MCP intervention, until such point as it must run or print a
specific job.
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Figure 1-21. MCP Memory Areas
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I1f the operator types in a job control deck at the console
(which 1s possible except for data set statements), the
CONTROLLER processes the WFL compiler to parse the statement
and create a jobfile in the normal manner.

The CONTROLLER maintains the terminal configuration
specifications on disk, at the beginning of JOBDESC. That is,
if the operator types in an ADM or TERM message, the newly
effective instructions are saved so that they may be recovered
after a Halt/Load.

Logging

The MCP procedure WRITELOG provides the access mechanism to
enter records in the SUMLOG or a jobfile. It breaks the array
passed to it into fixed length records and time stamps them,
then sends them to the SUMLOG, and, if the other parameters
and stack status permit, to the jobfile. WRITELOG suppresses
logging to either of these destinations, based on MCP arrays:
SUMLOGOMIT for the system log and JOBLOGOMIT for the jobfiles.
When a log request 1is made, WRITELOG indexes into the
appropriate array by the log major type and selects a bit,
using the log minor type. If that bit is on, logging is
suppressed on the respective file. 1£f the major type is
greater than the array length or the minor type greater than
47, the entry is logged: By default, open and close records
are suppressed £from the jobfiles, as is aborted history from
the SUMLOG. '

A log entry type has been provided for installation use. To
get records of this type into the log, an installation must
add appropriate WRITELOG calls to the MCP. (The £first four
words of these records must still agree in format with the
standard entry types.)

ALGOL CODE FILES

- ————

When an ALGOL program is compiled, the compiler produces a
code file similar to that shown in figure 1-22. The minimum
contents of any code file is segment dictionary and object
code segments. These can be seen in figure 1-22 along with
other information in the file.

Due to wvarious considerations, all code £files have a £fixed
format SEG 0. This disk segment is the first segment in the
file and contains a word used by the MCP to locate the segment
dictionary. There are descriptors in the segment dictionary
that are used to locate the object code. The last segment in
a code file 1is the program parameter block. This segment
contains information about the program such as priority,
printlimit, process time, etc. and is also located by a word
in segment 0 of the file.

£



SECTION 2.

NEWP

INTRODUCTION

NEWP is a high level programming language similar to ALGOL but
with constructs that bring it much closer to the hardware
level. These constructs allow main frame modules to interrupt
each other, memory 1limits to be changed, overwrites to be
performed anywhere in memory, etc. It should be evident £from
these special features why only one NEWP program is allowed to
run at any given time. That one program, by the way, is
usually referred to as the MCP.

This section is composed of 3.1 and 3.2 D-NOTES from the B6000
and B7000. Some comments have been added to these D-notes. At
the end of the D~notes are some problems a NEWP programmer
could enccunter.
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Figure 1-22. ALGOL Code File



l INTRODUCTION

NEWP is an ALGOL-like language that has replaced ESPOL as the
language in which the MCP is written. Although NEWP has been
designed as a general-purpose language, the current NEWP
compiler is specifically aimed at aiding the conversion of the
MCP symbolic from ESPOL to NEWP. This document describes only
the features of NEWP that appear in the current MCP symbolic.
Subsequent releases of the NEWP compiler will be accompanied
by documentation describing additional NEWP constructs.

The NEWP compiler will produce only non-executable (MCP) code
files. Some features are described as "temporary". These
features were implemented to facilitate the MCP conversion and
will be deleted from the language as soon as it is practical
to do so.

Aspects of NEWP which are not specified in this document are
identical in operation to ALGOL as described in the
B7000/B6000 ALGOL Language Reference Manual (Form No.
5001639). The NEWP implementation also includes the interface
to libraries as it is implemented in ALGOL.

For details regarding those differences between ESPOL and NEWP
that affected the MCP conversion, see "P2288 -- MCP Conversion
to NEWP",

2 LANGUAGE COMPONENTS ’ LT

. . G G W WD D S - S G -~ " -

All reserved words which have meaning only in limited contexts
are type 3 reserved words. This type includes file
attributes, task attributes, CLOSE options, PROGRAMDUMP
options, carriage control parameters in 1/0 statements, and
fault names. When context indicates that a type 3 reserved
word 1is appropriate, the compiler first looks for a reserved
word, 1If one is not found, defines are expanded and the
compiler looks again for a reserved word.

The definition of identifiers has been changed to include
underscore ("_") characters. The syntax diagram £for an
<identifier> is now the following:

<identifier>

-"<lettef> ——————— - o o s o o - o :



-<digit>--

- - oy - - o

- o -

Underscores are treated as significant characters 1in an
identifier. INTERACTIVEXREF has been changed to allow it to
reference these new identifiers.

- ——— W . . S s G G~~~ —

In NEWP, lex levels are determined by procedure nesting, not
block nesting as in ALGOL. Thus, a procedure which is not a

block changes the lex level, while a block which 1is not a.

procedure does not.

Blocks which are not procedures are not entered with an ENTR
operator in NEWP. Items which are declared in the block are
simply added to the stack at the current lex level. Since
this implementation requires 1less execution-time overhead,
NEWP blocks are called "cheap” blocks.

Because cheap blocks are not entered via an ENTR operator, it
is 1illegal to leave a block by performing an EXIT or RETURN.
Cheap blocks do not change the addressing environment; thus,
the 1lex 1level does not change and there is no MSCW for the
block.

Segmentation is based upon lex levels. By default, a new
segment is assigned to each procedure declared at lex level 15
or below (whether or not local variables are declared). The
lex level at which segmentation occurs can be changed by using
the SEGMENTLEVEL block direction. In addition, automatic
segmentation can be overridden on a block-by-block basis by
use of the SEGMENT block direction.

In NEWP, by default, procedures declared at lex levels less
than or equal to the specified SEGMENTLEVEL are in separate
segments, regardless of whether or not 1local variables are
declared, and blocks are not in separate segments. Default
segmentation can be overridden by using block directions, as
described in the NEWP D-Note.

The ESPOL constructs BEGINSEGMENT, ENDSEGMENT, RESIDENT,
CONTROL, and SAVE (for procedures) do not exist in NEWP,
Instead, the SEGMENT and CONTROLSTATE block directions can be
used to perform the same functions (e.g. an outer block "SAVE"
procedure is specified in NEWP as [SEGMENT=5, CONTROLSTATE]).

Note: The ©problem that exists in ALGOL where variables
declared at a low 1lex 1level with a high offset may become



inacc

*See
8.2

essible at higher lex levels has been alleviated in NEWP.

also
Block Directions

In addition to the differences and additions described in the
following subsections, NEWP declarations differ from ALGOL
declarations in the following aspect:

DEFINE invocations are . expanded within FORMAT
declarations and in-line formats when an item is not
recognized as a format specifier.

DEFINE expansion will not occur when processing the
individual identifiers in the <value part> or
<specification part> of a procedure heading. This
differs from ALGOL, which expands defines in these
places.

4.1 CONSTANT DECLARATION

<constant declaration>

]
- CONSTANT_-——<constant-id> ------

I O - - o - — - o — - - o - — — - , - - - — —— — —— S w—— =

<constant value>

--<constant arithmetic expression>---- —— !

Example:
CONSTANT
TASKMSCW, % AUTOMATICALLY ASSIGNED 0
TASKPARAMS, $ 1
CODEHEADERINDEX = 0, % STARTS AGAIN AT 0
RUNNINGCOUNT, $ 1
CODELINKS, $ 2
MARKER = CODELINKS, % 2 ALSO
COMPILERINFO, % 3
TOFFSET = MARKER+5, % 7
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NEXTWORD;

The CONSTANT declaration can be used to declare arithmetic
constants. It 1is particularly useful for declaring a series

of integer constants where
than the previous value.

1f a <constant-id> appears
identifier 1is associated
<constant value> is given,
the value of the previous
is the first identifier in

The <constant wvalue> 1is

each value is to be one greater

with a <constant value>, then the

with the specified value. 1If no
the compiler assigns the identifier
identifier plus one (or zero, if it
the list).

evaluated in the «context of the

CONSTANT declaration (unlike defines, for which the text is

expanded in the context of

4.2 LABEL DECLARATION

the inwvocation).

== LABEL =-=--- —————— -<label identifier list>~——===——~e—ac——- |

Example:

LABEL [BAD] ENDITALL, ERROREXIT;

In NEWP, a "bad go to" is a GO TO statement that branches out
of the segment or procedure in which the GO TO statement

appears. A label which is

the object of a "bad go to"” must be

declared in a label declaration which includes the "[BAD]"

syntax.

4.3 MODULE DECLARATION

<module-declaration>

-- MODULE --<module-id>--

>- BEGIN --<module-id>=--

>-<module-body>—-—==—=-- -

>= END --<module-id>-- ;

- o o e o - S " 2 - o — o o 22 - 2 oy S s S 2 e > 2 S o Dy
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<module-head>

! °
! < ’
i
|

----------- - <declaration>====- - -

]
|
| -<export-list>--

~e

<module-body>

- - -t - - -

< [REC—

I

!

! .
===<import-list>--= ; ===

> —— S G W A C S G T W . G——

' -
P < |
] ]
i . §
-==<alternative>==-

<export-list>

-~ EXPORT --<id-list>———-—===om——ee—mu !

<import-list>

| ¢= P [P — , ——— - :
i !
1

i
-- IMPORT —--- FROM --<module-id>-- ( --<id-list>== ) ====——=-

<id-list>

-.-—-(identifier)——-——ou - - - - —— - |

The MODULE declaration allows logically-related declarations
to be grouped together. Items declared within az module are
"protected” in the sense that they are not visible to other
modules wunless specified in an EXPORT list; even if exported,
items which are IMPORTed into another module may not be
changed by that module.



EXPORTed identifiers must be declared 1in the <module-head>.
Procedures to be EXPORTed are declared in the <module-head> as
they would be declared anywhere else, except that the
<procedure body> must be EXTERNAL, NULL, or FORWARD. If the
<procedure body> is FORWARD, the procedure must be £fully
declared in the <module-body>. :

A module that requires access to an EXPORTed identifier must
specify that identifier in an IMPORT list. Access to IMPORTed
variables is always read-only.

"MODULE <module-id>", "BEGIN <module-id>", and  "END
<module-id>" must be the first tokens on the card images on
which they appear.

TEMPORARY -- As a temporary convenience, exported identifiers
are implicitly imported into all modules; thus, IMPORT lists
are temporarily optional.

TEMPORARY -~ Temporarily, modules that import identifiers are
allowed both read and write access to those identifiers.

Example of Modules:

BEGIN
MODULE X;

EXPORT RX, PX;

REAL RX;

PROCEDURE PX(B);
VALUE B; REAL B;
FORWARD; .

BEGIN X; v

IMPORT FROM Y (RY, PY);

PROCEDURE PX(B):
VALUE B; REAL B;
BEGIN
RX := RY;

PY;

END;
END X;
MODULE Y;

EXPORT RY, PY;

REAL RY;

PROCEDURE PY;
FORWARD;

BEGIN ¥;

REAL LOCALR;

IMPORT FROM X(RX);

PROCEDURE PY;
BEGIN
LOCALR := RX;
END;

N

&



END Y;

END.

4.4 ALTERNATIVES AND INITIALIZATION PROCEDURES
Modules may now contain <initialization procedure>s and

<alternative>s. Following 1is the new syntax £for <module
body>.

<module body>

- - - s e ey W - - - - — S S U G S S D SR W S S S W — -->
i i i ]
: 1 ! ; : I ] :
\ H < ————— - . w——— - - . ww s H 1 i | < ————— ; -—-—--——-—-—’ h
| i i ] I ! i i
(I . . o T . U
| =—=<import-list>-- ; =--=-=! |--=<declaration>--=—|
> o - - - - - -— |
| o :
RS —— o l-<initialization procedure>-)
1 ] ] 1
] ] 1 i
| ===<alternative>---|
<alternative>
-- ALTERNATIVE --<alternative id>-- ; - - >
>- BEGIN --<alternative id>-- ; =-- - ——— >
[} ]
i [}
RS ; ‘ P
] 1 1 ]
! 1 . ! ]
| =~=<declaration>-=-=|
>- END --<alternative id>-= ; =====- —— !

I1f 2 module contains any alternatives, then an initialization
procedure must appear last in the <module body>.

If an initialization procedure occurs in a module, all the
items declared in the module, except the initialization
procedure, are unavailable until the initialization procedure



is entered. At that time the items declared in the module but

outside any alternatives are initialized. Items declared in P
an alternative are not available until and unless a select QuJ
statement for that alternative is executed.

"INITIALIZATION"” is now a reserved word; it cannot be used as
a identifier.

Items declared in a module but outside any alternatives are
available inside all the alternatives in that module.
Therefore, if a procedure 1is declared forward outside the
alternatives, its actual declaration must occur either outside
the alternatives or inside each alternative.

Alternatives XREF in the same manner that modules XREF.

1f a procedure has its forward in a module but outside any
alternatives and its actual body in each alternative, each
"alternative" procedure body is XREFed as an alias of each of
the other "alternative" procedure bodies.

Alternatives may not contain external procedures..

initialization Procedure

The differences between initialization procedures and other
procedures are:

1. An initialization procedure may contain select e
statements.

2, An initialization procedure may only occur as the last
declaration in a <module body>. ’ '

3. All items declared in the module, but outside any
alternative modules that might exist, will be initialized
when the initialization procedure is entered.

4, An initialization procedure may only be executed once. A
run-time fault will occur if an attempt 1is made to
execute it a second time,.

5. The SEGMENT block direction may not be specified 1in the
block directions for an initialization procedure.

Select Statement

<select statement>

-= SELECT -- ( --<alternative id>-- ) ~=-==c-omooomomaeea—— :

The select statement initializes the module to include the the 1:;
items declared inside the specified <alternative id>. .



A select statement may only occur in an initialization
procedure.

Only one select statement may be executed in an initialization
procedure. A run—-time fault will occur 1f a second select
statement is executed.

Example:



BEGIN .
MODULE PHYSICALIO; gir

EXPORT PHYSICALIQINIT,
DOCHARIO,
T;

BOOLEAN INITIALIZATION PRCCEDURE PHYSICALIOINIT(WHICHONE);
VALUE WHICHONE; BOOLEAN WHICHONE;
FORWARD;

PROCEDURE DOCHARIO;
FORWARD;

INTEGER T;

BEGIN PHYSICALIO;
REAL R;

ALTERNATIVE HDPPHYSICALIO;
BEGIN HDPPHYSICALIO;
INTEGER 1I;

PROCEDURE DOCHARIO;
BEGIN
END DOCHARIO;
END EDPPHYSICALIO; f:}
ALTERNATIVE MPXPHYSICALIO; ’
BEGIN MPXPHYSICALIO;

PROCEDURE DOCHARIO;
BEGIN \
END DOCHARIO;

REAL PROCEDURE IOFINISH68;
BEGIN
END IOFINISH68;

END MPXPHYSICALIO;



BOOLEAN INITIALIZATION PROCEDURE PHYSICALIOINIT(WHICHONE);
VALUE WHICHONE; BOOLEAN WHICHONE;
BEGIN
IF WHICHONE THEN
SELECT (HDPPHYSICALIO)
ELSE
SELECT (MPXPHYSICALIO);
PHYSICALIOINIT:=WHICHONE;

END PHYSICALIQINIT;
END PHYSICALIO;

MODULE INITIALIZER;

BEGIN INITIALIZER;
IMPORT FROM PHYSICALIO(PHYSICALIOINIT);
BOOLEAN WHICHONE;

PROCEDURE GETITGOING;

BEGIN
PHYSICALIOINIT(WHICHONE) ;

END GETITGOING;

END INITIALIZER;

END.

4.5 ON DECLARATION

<on declaration>

== ON =--<fault list>-- , -=-<statement>-—==—=—=—-—ccsee—ccca—o

Example:

ON ANYFAULT,
BEGIN
WRITE(TTYFILE,<"FAULT IN FIRSTPROC">);
GO TO ERRLABEL;
END;

The ON declaration provides a mechanism for handling faults.
When a fault named in the £fault 1list occurs, control is
transferred to the fault-handling statement appearing 1in the
ON declaration, In order to resume normal execution, the
programmer must perform a GO TO (except 1in the case of
EXPONENT UNDERFLOW). - '
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If a GO TO is not performed by the programmer, the system
searches down the program's execution stack £for another
enabled fault-handling declaration. If none 1is found, the
program is DSed (except if the fault was EXPONENT UNDERFLOW,
in which case the program will continue processing with the
operand that caused the underflow set to zero).

The <fault name>s and <fault number>s in NEWP are identical to
those in ALGOL, except for the NEWP faults MEMORYFAILl (23),
PARITYFAIL1l and PRIVILEGEDINSTRUCTION (24), which are
available when the compiler option B7000 is set. Also, if
B7000 is set, the following £faults are not included in
ANYFAULT, although they may be specified as individual <fault
name>s: LOOP, MEMORYPARITY, INVALIDADDRESS, SCANPARITY,
INVALIDPROGRAMWORD, MEMORYFAIL1, PARITYFAILL.

A new fault name, LIBLINKFAULT, 1is now recognized by the
compiler. This fault occurs during an unsuccessful attempt at
linking libraries. The fault number is 21. This fault is
trapped by the ON ANYFAULT declaration also.

4.6 POINTER DECLARATION

Example:

EBCDIC POINTER PTRIN, PTRCUT;

Pointers may be declared with a size specification (e.g.
HEX) . If the character size is not specified, it defaults to
EBCDIC. .

Syntax errors aie given for ©pointer and string size

mismatches. For example, 1if PTR 1is declared as an EBCDIC
pointer, the following statement will cause a syntax error:

REPLACE PTR BY 4"FF00"; % SHOULD BE 48"FFOQ"



4.7 PROCEDURE DECLARATION

Procedures in NEWP are similar to procedures in ALGOL, except
1) every <procedure body> must be delimited by a BEGIN/END
pair and 2) parameters may not be passed by name.

Parameters may be passed as call-by-value or call-by-reference
(call-by-name parameters and "thunks" are not implemented in
NEWP). The default is call-by-reference. To pass a parameter
as call-by-value, the <value part> must appear 1in the
procedure heading. -

Actual parameters passed to call-by~reference formal
parameters must generate address references. Constants and
arithmetic expressions do not generate address references.
However, conditional and case expressions are allowed if each
branch generates an address reference. For parameters passed
by reference, the types of the actual and formal parameters
must agree (e.g. a variable of type REAL cannot be passed by
reference to a formal parameter of type DOUBLE or INTEGER).
Procedures of type POINTER may be declared in NEWP.

The syntax for specifying procedures as formal parameters
differs between NEWP and ALGOL. NEWP does not support
run-time parameter checking; therefore, all parameters of
formal procedures must be specified. The following diagram
describes the syntax for the <specification> of a procedure
which is a formal parameter (refer to the ALGOL Language
Reference Manual page 4-55): "

--<procedure type>-- PROCEDURE --<identifinr> -

>~<formal parameter part>-- ; -—- FORMAL U —

PROCEDURES WHICH HAVE ARRAYS DECLARED LOCAL TO THEM WILL GO
THRU BLOCKEXIT. THE CALL ON BLOCKEXIT 1S LAST THING IN THE
PROCEDURE. TO AVOID BLOCKEXIT THE PROGRAMMER MAY FORGET KIS
OWN ARRAYS AND DO AN EXIT AT THE END OF THE PROCEDURE. THE
EXIT MUST BE THE LAST UNCONDITIONAL STATEMENT IN A PROCEDURE
OR A CALL ON BLOCKEXIT WILL BE GENERATED. IF THE PROCEDURE IS
TYPED THE PROGRAMMER SHOULD USE THE STATEMENT RETURN(VALUE).

PROCEDURES MAY BE TYPED AS IN ALGOL. IN ADDITION, PROCEDURES
MAY BE DECLARED TYPE WORD, POINTER AND DESCRIPTOR IN NEWP.

Within the scope of a typed procedure, the value of the typed
procedure may now be accessed via the following construct:

<procedure name>.VALUE
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This construct may be used in expressions, assigned to, and
address equated to.

Example:

REAL PROCEDURE PROC;

BEGIN [UNSAFE(MISC)]
BOOLEAN B= PROC. VALUE;
PROC.VALUE:=10;

IF PROC.VALUE=20 THEN

.

END PROC;

PARAMETERS MAY BE PASSED BY REFERENCE OR BY VALUE. THERE IS NO
PASS BY NAME IN NEWP. THE FOLLOWING IS A LIST OPERAND TYPES
AND HOW THEY ARE PASSED AS PARAMETERS. '

OPERAND VALUE REFERENCE
REAL OPERAND SIRW
INTEGER OFERAND SIRW
BOOLEAN OPERAND SIRW
WORD OPERAND SIRW
EVENT N/A SIRW
POINTER COPY DSCR . SIRW
ARRAY N/A COPY DSCR
FILE N/A SIRW
PROCEDURE -~ N/A SIRW
DESCRIPTOR COPY DSCR SIRW

N

Arrays and descriptors as by-reference parameters are
distinguished as follows: :

1, Formal parameter as a descriptor:

If an array row is the actual parameter, a reference to
the one-word descriptor for <the array row is passed
(i.e., an SIRW to the descriptor). In this case, it is
the descriptor 1in 1itself that is the object and may be
directly modified.

2. Formal parameter as an array:
The referenced passed is to the data segment of the array

(i.e., a COPY descriptor is passed directly). The fact
that a descriptor is used should be of no interest to the

C
<
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programmer.

THE FOLLOWING IS A LIST OF DECLARATIONS WHICH ALLOCATE
STORAGE. THIS LIST WILL DESCRIBE THE ATTRIBUTES OF EACH TYPE.
BOTH SAFE AND UNSAFE TYPES ARE LISTED.

REAL - SAME AS ALGOL

SINGLE PRECISION OPERAND. 48 BITS OF THE WORD ARE
USED. THE PROGRAMMER DOES NOT HAVE ACCESS TO THE
TAG BITS. TAG BITS ARE 0.

INTEGER - SAME AS ALGOL

39 BITS OF THE WORD ARE USED. THE PROGRAMMER DOES
NOT HAVE ACCESS TO THE TAG BITS. TAG BITS ARE 0.

BOQLEAN - SAME AS ALGOL

48 BITS OF THE WORD ARE USED FOR LOGICAL OPERATIONS
SUCH AS AND, OR AND NOT. BIT 0 IS USED AS THE
TRUE/FALSE BIT. THE OPERATORS "AND" AND "OR" ACT ON
THE TAG BITS. THE PROGRAMMER DOES NOT HAVE ACCESS
TO THE TAG BITS. TAG BITS ARE 0.

WORD

48 BITS OF THE WORD ARE USED. IN ADDITION, THE
PROGRAMMER HAS ACCESS TO THE TAG BITS. NO TAG VALUE
CAN BE ASSUMED EXCEPT AT DECLARATION. THE VALUE OF
A WORD AT DECLARATION IS 0 (ALL BITS).

EVENT - SAME AS ALGOL

DOUBLE PRECISION WORD. THE PROGRAMMER DOES NOT HAVE
DIRECT ACCESS TO THE WORD. ONLY STATEMENTS SUCH AS
WAIT, PROCURE AND CAUSE MAY BE USED ON AN EVENT.
THE TAG IS 2.

POINTER

AT DECLARATION A POINTER IS A WORD WITH 0 AND A TAG
OF 6. WHEN THE POINTER IS ASSIGNED IT WILL BE A
COPY DESCRIPTOR. POINTERS MAY BE DECLARED WITH A
SIZE SPECIFICATION (ASCII, BCL, EBCDIC, HEX). THE
DEFAULT SIZE IS EBCDIC.

ARRAY

ARRAYS CAN BE DECLARED WITH ANY VALID ALGOL TYPE.
IN ADDITION, ARRAYS OF TYPE WORD AND DESCRIPTOR CAN
BE DECLARED IN NEWP,

NEWP allows the indication that an array bound is
unspecified. A bound pair of 0:-1 indicates an
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unspecified bound. Except for this special case,
the lower bound may not exceed the upper bound. If
a dimension of an array 1is wunspecified, it must
either be the last dimension or all the dimensions
must be unspecified.

When unspecified bounds are used, the MCP
(ARRAYDEC) 1is called if only the last dimension of
a multi-dimensional array is unspecified. For all
other cases of wunspecified bounds, an empty
descriptor is built for the array.

ARRAYS CAN BE DECLARED WITH NO BOUNDS IF ADDRESS
EQUATED, 1IN THIS CASE ONLY LOWER BOUND IS GIVEN
WHICH MUST BE ZERO. ARRAYS MAY BE DECLARED SAVE.
THAT 1S, SAVE MEMORY WILL BE ALLOCATED FOR THE
ARRAY WHEN IT IS TOUCHED.

FILE

FILES CAN BE DECLARED IN NEWP. AT DECLARATION A
FILE WILL BE A NON PRESENT DATA DESCRIPTOR WHICH
POINTS TO A DATA POOL. IF ADDRESS EQUATION IS USED
WHEN THE FILE IS DECLARED AN ATTRIBUTE LIST MAY NOT
BE USED. FILES MAY NOT BE DECLARED AT DO BECAUSE
THE SIRW TO LOCATE THE SEGMENT DICTIONARY STACK IS
NOT BUILT AT DO.

PROCEDURES

PROCEDURES CAN BE DECLARED AS TYPED OR UNTYPED,
WITH OR WITHOUT PARAMETERS. PARAMETERS CAN BE CALL
BY VALUE OR CALL BY REFERENCE. PROCEDURES CAN BE
DECLARED WITH OR WITHOUT A BODY. 1IN ADDITION,
PROCEDURES CAN BE DECLARED FORWARD OR EXTERNAL.

DESCRIPTOR

VARIABLES DECLARED AS DESCRIPTOR ARE USED TO STORE
UNINDEXED MOM OR COPY DESCRIPTORS. A DESCRIPTOR IS
INITIALIZED TO O AND A TAG OF 6. THE PROGRAMMER CAN
ACCESS THE TAG.

VALUE ARRAY

VALUE ARRAYS ARE DECLARED AS IN ALGOL. HOWEVER, THE
ARRAY DESCRIPTOR IS ALLOCATED AT DO. IF THE OPTION
MCP IS SET THE VALUE ARRAY IS ALLOCATED 1IN THE
PROCEDURE IN WHICH IT IS DECLARED.

Inline procedures combine the efficiency of defines with the
semantics of procedures. Each invocation of an 1inline
procedure will result in an inline expansion of 1its code at
the point of the invocation. Each allowable invocation of an
inline procedure maintains the semantics of a procedure call.



The lineinfo for an expanded inline procedure will 1include
both the segquence number(s) of the invoking code and the
sequence number of the invoked code. These sequence numbers
will be in order from local to global and separated by a slash

('/").
Syntax:
a). Declarations

The new keyword 'INLINE' will be a block directive
allowed after the first 'BEGIN' of the procedure body of
a procedure declaration.

Example:

REAL PROCEDURE PROC;
BEGIN [INLINE]

ce o

END PROC;

b). Modules
An inline procedure that is exported from a module must
have 1its body occur in the module heading. A non-inline
procedure may not have 1its body occur in the module
heading.
Restrictions:
The following restrictions  exist for inline
procedures. Syntax errors will be issued if they -
are violated.
a). Recursion
Recursion of inline procedures is not allowed.
b). Parameters
An inline procedure may not be passed as a formal
parameter to a non-inline procedure. However, both
inline and non-inline procedures may be passed as
formal parameters to an inline procedure.
c). IPC

IPC commands, (e.g. PROCESS, RUN, etc.), may not
specify an inline procedure.

d). Libraries
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An inline procedure may not be exported as a
library.

e). Non-invocation references

Non-invocation references, (e.g. MAKEPCW, LEXOFFSET,
etc.), to inline procedures are not allowed.

£). RETURN and EXIT

The RETURN and EXIT statements will not be allowed
within the body of an inline procedure

g). Forwards
An inline procedure may not be declared forward.
h). Initialization procedures

An initialization procedure may not also be an
inline procedure.

i). SORT statement

An inline procedure may not be used in a SORT
statement.

j). Module visibility
As a temporary restriction, the only imported items
~an exported 1inline procedure may use are those
exported from modules declared prior to the module
containing the exported inline procedure.
4.8 SEGMENT IDENTIFIERS
A new type of identifer, the <segment identifier>, has been
added It is wused to refer to a code segment. <Segment
identifier>s are declared in <segment declaration>s.

<segment declaration>

=== SEGMENT ---<identifier list>——=--——-ccmcncmr e ncea— '

An implicitly declared segment identifier, OUTERBLOCK, exists.
1t refers to the code segment that contains the outerblock
code.

SEGMENT is not a general type. It can only be wused as
described below. '



1. <segment identifier>s are allowed in block directions of
the form SEGMENT = <segment identifier>.

2. Any variable that can normally be address equated, can be
address egquated to a <segment id>. Also, <segment id>s
can be address equated but only to absolute addresses
with 1lex 1level = 0 and displacement less than the fixed

relative, not absolute
address equation
legal

D0 fence.
Examples:
SEGMENT SEG1 = (0,1), % legal
SEGA = (0,1000), % syntax error if 1000 is
% above the fixed DO fence
SEGB = (1,2), % syntax error because it's
% not at lex level 0
SEGC = REALID; % syntax error because it's
%
%

WORD WSEGl = SEGI;

3. <segment identifier>s may occur 1in export lists and
import lists.

4. <segment identifier>s are allowed as the parameter to
LEXOFFSET and as the <location designator> in <type> AT
<location designator>.

Examples:

REALID:=LEXOFFSET( SEGID );
WORDID:=WORD AT SEGID;

A syntax error will be given if a <segment id> other than
OUTERBLOCK is referenced with LEXOFFSET or AT but is never
used in a SEGMENT block direction. This will prevent
accessing a <segment id> when there 1is no code segment
associated with it.

The following list describes the differences between NEWP
statements and ALGOL statements. Page numbers refer to
applicable documentation 1in the ALGOL Language Reference
Manual.

- A <partial word part> may appear on the left-hand side of



an update replacement (page ©5-4), as shown in the
following example: X.[5:3] :=* + 1,

- The function of the DEALLOCATE statement in ALGOL (page
5-31) 1is performed by the RESIZE statement in NEWP (page
5-91), as follows: RESIZE(<array row>,DEALLOCATE).

- When an <arithmetic expression> appears as the <source
part> in a REPLACE statement and no FOR <clause is
specified, exactly 48 or 96 bits of data (depending on
whether the <arithmetic expression> is single-precision
or double-precision) are transferred as characters of the
size determined by the <destination part> (page 5-78).
This implementation differs from ALGOL, where either 6 or
8 characters would be transferred, depending on the value
of the BCL dollarcard option.

- The SET and RESET statements for events have been renamed
SETEVENT and RESETEVENT (pages 5-98 and 5-90).

- The function performed by the REWIND statement .in ALGOL
(page 5-92) 1is performed by the CLOSE statement in NEWP
- (page 5-25), as follows: CLOSE(<file designator>,RETAIN).

- Branching into THRU loops (page 5-109) is not permitted.
Branching within a THRU loop is allowed, provided the
label is declared within the loop.

- The body of a FOR statement is now considered to be a new
environment, thus preventing GOTO statements from
branching from the outside to the inside of the body of a
FOR statement.

- The <time> specified in a WAIT statement (page 5-114%)
need not appear within 1its own set of parentheses and
need not appear first in the <wait parameter list>. If a
<time> appears in the parameter 1list, it will be
evaluated before any event parameters.

- The function of the WHEN statement (page 5-117) in ALGOL
is performed by the WAIT statement (page 5-114) in NEWP,
as follows: WAIT(<arithmetic expression>).

The NEWP language now has binary infix <conditional-operator>s
which are used to combine <boolean-primary>s in boolean
expressions in the same way that <logical-operator>s are used.

The <conditional-operator>s are similar to the
<logical-operator>s except that the right-hand operand is not
evaluated if the value of the left-hand operand is sufficient
to determine the value of the operation.

Syntax:

]



<conditional operator>

—==~ CAND =--=-!

] |

] !

l- COR --|

! [}

[} !

l- CcIMp -!
Operands Operations
L R L CAND R L COR R L CIMP R
TRUE bool bool TRUE " bool
FALSE bool FALSE bool TRUE

The <conditional-operator> 'CAND' has the same precedence as
the <logical-operator> 'AND', 'COR' the same precedence as
'OR', and 'CIMP' the same precedence as 'IMP’'.

EXAMPLES:

- s - - -

B := R1 NEQ 0 CAND R2/R1 EQL R3;
B := R1 GEQ 0 AND Rl LSS SIZE(A) COR R2 NEQ A[R1l];
B := R1 GTR 0 CIMP A[R1-1] = Rl;

THE ASSIGNMENT STATEMENT IS THE SAME AS ALGOL. HOWEVER, THE
NEWP PROGRAMMER SHOULD BE AWARE OF THE CODE GENERATED TO
ACCESS A GIVEN DATA TYPE. THE FOLLOWING IS A TABLE OF DATA
TYPES AND THE CODE GENERATED TO ACCESS THE DATA TYPE. BOTH
SAFE AND UNSAFE TYPES ARE LISTED.

OPERATION

DATA TYPE FETCH STORE
REAL VALC NAMC STOD
WORD NAaMC LODT NaAMC OVRD

A REG - IRW

B REG - DATA
DESCRIPTOR . NAMC LOAD NAMC OVRD
BOOLEAN VALC NAMC STOD
INTEGER VALC NGTR

NAMC



REAL ARRAY
ONE
DIMENSION

REAL ARRAY
TWO
DIMENSION

WORD ARRAY
ONE

DIMENSION

WORD ARRAY
TWO
DIMENSION

THE FOLLOWING IS AN ALGOL FEATURE. HOWEVER,
NOT AWARE OF IT. ASSUME A REAL

VALC( INDEX)

VALC(DESCRIPTOR)
OR

VALC( INDEX)

NAMC (DESCRIPTOR)

NXLV

VALC(INDEX 1)
NAMC (DESCRIPTOR)
NXLN
VALC(INDEX 2)
NXLV

VALC(INDEX)

NAMC (DESCRIPTOR)
INDX

LODT

VALC(INDEX 1)
NAMC (DESCRIPTOR)
NXLN

VALC(INDEX 2)
INDX

LODT

"RH

STOD

NAMC (DESCRIPTOR)
VALC(INDEX)

INDX

STOD

NAMC (DESCRIPTOR)
VALC(INDEX 1)
NXLN

VALC(INDEX 2)
INDX

STOD

NAMC (DESCRIPTOR)
VALC(INDEX)

INDX

OVRD

A REG - DATA DESC
B REG - DATA

NAMC (DESCRIPTOR)
VALC(INDEX 1)
NXLN

VALC(INDEX 2)
INDX

OVRD

MANY PEOPLE ARE

HAS A CHARACTER IN THE LOW

END OF IT. A PROGRAMMER WANTS TO REPLACE A POINTER "P" BY THIS

CHARACTER.

THE HIGH END OF THE WORD. THUS,

SHIFTED. THIS

FOLLOWING STATEMENT IS USED.

REPLACE P BY R.[7:48] FOR 1;

5.1 ‘STRING AND NUMERIC CONSTANTS

String constants and numeric

language
ambiguity between
present in ALGOL has been eliminated.

NEWP, two
thus the

have
are syntactically distinct,
numeric constants

constants
components
string

THE REPLACE HARDWARE WILL PICK UP CHARACTERS FROM
THE CHARACTER NEEDS TO BE
1S DONE WITH A WRAP AROUND ISOLATE. THE

been added to
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STRING CONSTANTS
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<ebcdic string character>

----- any ebcdic character except a quote (")

<ascii string character>

————— any ascii character except a guote (") ——

<bcl character>

-- any bcl character except a quote (")

A string constant can be composed of EBCDIC(8-bit),
ASCII(7-bit 8-bit format), or hexadecimal(4-bit) characters.
A string constant is always left justified.

NOTE: The following are differences between NEWP and ALGOL
constants.

1. There will not be any implicit concatenation in NEWP as
in ALGOL. The concatenation symbel is regquired.

2. NEWP does not allow string constants to be considered as
numeric constants without using the explicit type
transfer function REAL.

3. NEWP uses the WFL rule for guoting a guote character not
the ALGOL rule. To guote a guote character, two gquote
characters are required within a string constant.

4, An empty string is denoted by "" rather than the word
EMPTY. .

5. The "left justifying" prefixes (i.e. 80, 480, ...) are
not implemented.

Examples
8"ABCD123"; result = 'ABCD123'
"""WHY" & 48"6F" & """"; result = '"WHY?"'
"ty result = an empty ebcdic string
7""; result = an empty ascii string
4", result = an empty hex string

THE CONCATENATION OPERATION WITH STRING CONSTANTS

Two or more string constants may be concatenated together by
using the <concatenation operator>. The concatenation of two
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strings yields a new string whose length is the sum of the )
lengths of the two original strings. The value of the new {{
string is formed by joining the second string immediately onto -
the end of the first string.

.

Only string constants of the same character type may- be
concated. I1f they are not of the same type, a syntax error
occurs.

Examples

———— " ——— W —

"STRING" & "CONSTANT"

"NUMBER" & 48"F1"

47"3138" & 7"ASCII CHARACTERS"
"" & "DOESNT DO MUCH"

THE REPLACE STATEMENT WITH <string constant> SOURCE

To make it possible to transfer data £from a string to an
array, <string constant> may be used as <source part> in a
<source list> in a REPLACE statement.

Examples

- - - -~

REPLACE P° BY "STRING CONSTANT";
REPLACE P BY "STRING NUMBER " & 48"Fl";

TYPE TRANSFER FUNCTION

<REAL function>

-- REAL -~ ( =- <string constant> == ) ==== ‘ - -

The REAL function returns as a real value the right justified
bit image of the <string constant>. All bits 1in each
character are used. The <string constant> may not exceed 48
bits in length.

Examples ' @( /

- o o—— - — -—



R :=
R :=

REAL("STRING");
REAL("TOO LONG");

NUMERIC CONSTANTS

<number>

]
]
: -

<numeri

<sign> ==~ <unsigned number>

compile-time error

<numeric constant> ---

c constant>

<EBCDIC constant> —«-----T-~-—
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)
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<BCL constant>
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Numeric constants provide a way to specify a number as a bit
mask (in 7 different bases or character sizes) in a general
way which is not ambiguous with string constants and does not
reguire any type transfer. This is accomplished by using the
single quote (') character to specify a numeric constant.

To specify a BCL, EBCDIC, or ASCII numeric constant which
contains a single gquote, two adjacent single quotes are used.

As with ALGOL string constant semantics, left justification
may be denoted by using a character code which is a multiple
of 10. .

Numeric constants may not be less than 1 bit, nor may they
exceed 48 bits in size.

5.2 LIBRARIES

The following changes have been made to NEWP to allow the MCP
to freeze as a library:

1. MCP is allowed as a value for the parameter to the FREEZE
statement. This will only be allowed if the program
being compiled has set the MCP dollar option.

2. FREEZE(MCP) will be allowed in a block with neo 1library
lists, It will export all entry points that occurred in
library export lists at DO prior to that point 1in the
symbolic. Any subsequent DO library export lists will
get syntax errors. The FREEZE (TEMPORARY) and
FREEZE (PERMANENT) cases Jf the FREEZE statement will
continue to be allowed on.y 1in the same block as a
library export list.

1f a DO library export list is changed during sepcomp then any
procedures with FREEZE(MCP) statements must be touched so that
the FREEZE statement will be recompiled.

Note that an export list in a module head (i.e. between the
'MODULE <module-id>' and the 'BEGIN <module-id>') is a module
export list,. An export 1list in any other 1location is
considered to be a library export list.’

Library declarations may now specify the FUNCTIONNAME and
LIBACCESS attributes. FUNCTIONNAME is a string-valued
attribute used to specify the system function name that will
be used to £find the target code £file for the library.
LIBACCESS is a mnemonic-valued attribute: the wvalue BYTITLE
indicates that the TITLE attribute of the library is to be
used to find the library's code file. The wvalue BYFUNCTION
indicates that the FUNCTIONNAME is to be looked up in the MCP
library function table which is maintained by the ODT message

7N
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SL (see GENERAL note D3356) and the associated code file name
will be used.

Library entry points declared in NEWP programs may now be

exported with "protection”. Such entry points may only be
linked to by system libraries.

New Syntax:

-- EXPORT . -- -- ———m——e - >

]
b
i~ [ PROTECTED ] -

| g ——————— - i |
o §
>-—-<procedure id) ——————— ——— i ——— k . 4 - — -~ — - —— i

I
1
l- AS <ebcdic string> -

This feature is intended to be replaced with more general
protected constructs in a2 future release.

A new Boolean library attribute, SYSTEMLIB, has been added to
NEWP When SYSTEMLIB 1is set, the associated library is to be
initiated as a "system library"; therefore, it has access to
protected MCP procedures. Use of this attribute requires the
dollar option $MCP. ‘

6 INTRINSICS

- o e G O " s

This section describes the intrinsics available in NEWP; page
numbers refer to the ALGOL Language Reference Manual.

The following intrinsics are implemented in NEWP as they are
in ALGOL (pages 6-19 to 6-30):

ABS, AVAILABLE

BOOLEAN

COMBINEPPBS, COMPILETIME
DAND, DEQV, DNOT, DOR, DOUBLE
FIRSTONE, FIRSTWORD

HAPPENED

INTEGER, INTEGERT
LISTLOOKUP
MASKSEARCH, MAX, MIN
NABS

QFFSET, ONES
POINTER, POTC, POTH, POTL
READLOCK, REAL(<ae>), REAL(<be>), REAL(<pe>,b<ae>)
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SECONDWORD, SINGLE, SIZE(<array designator>)
TIME

A

The function provided by the LINENUMBER intrinsic in ALGOL
(page 6-24) is available a2s COMPILETIME(23) in NEWP.

The operation performed by the SCALERIGHTF intrinsic in ALGOL
(page 6-26) is performed by the PACKDECIMAL intrinsic in NEWP.

Syntax:
-~ PACKDECIMAL -- ( --<arithmetic expression 1l>-- , —=====—==>
>-<arithmetic expression 2>== ) ===—==- ———————— -1

The semantics of PACKDECIMAL are identical to the SCALERIGHTF
function semantics in ALGOL.

The POINTER intrinsic in NEWP (page 6-30) allows the
<character size> to be specified as 0, creating a word pointer
which is considered as EBCDIC when pointer and string sizes
are being matched.

The DAWDLE intrinsic in NEWP is an untyped 1intrinsic that-

takes an integer parameter. DAWDLE 1is used in the MCP to
delay without accessing memory. The integer parameter
specifies the number of Count Binary Ones (CBON) operators
that are to be executed to effect the delay.

*See also
4,5 . POINTER Declaration

7 UNSAFE MODE

- e o —— G - -

Some constructs which the MCP regquires 1in order to perform
hardware-related functions are considered unsafe for general
use. NEWP requires the MCP programmer to specify when and
which unsafe constructs are to be used. This specification is
made on a block-by-block basis through the use of the UNSAFE
block direction. Programs that use the UNSAFE block direction
are marked as non-executable.

*See also
8.2 Block Directions

\ (_/



7.1 DECLARATIONS

There are two additional data types available in UNSAFE mode,
DESCRIPTOR and WORD.

DESCRIPTOR

In UNSAFE(DESCRIPTOR) mode, DESCRIPTOR variables
are allowed. The DESCRIPTOR data type is described
in the following subsection.

WORD

In UNSAFE (WORD) mode, WORD variables are allowed,
with basically the same syntax and semantics as in
ESPOL. Implicit type transfers ("coercions")
between type WORD and other data types is more
restricted in NEWP than in ESPOL. In particular,
WORD/BOOLEAN coercion is disallowed in assignment
operations. .

In UNSAFE(MISC) mode, address eguation as it exists 1in ESPOL
is allowed in NEWP., Also, a <procedure body> can be specified
as NULL, as in ESPOL, but only if the procedure has been
address—eguated. Array declarations may include the SAVE
specification, as in ESPOL.

ITEMS MAY BE ADDRESS EQUATED IN NEWP. ITEMS MAY BE ADDRESS
EQUATED TO EACH OTHER OR TO A GIVEN ADDRESS COUPLE. FOR
EXAMPLE:

REAL R;
BOOLEAN BR = R;

ARRAY A[0:01];

DESCRIPTOR ARRAY DESCA = A [0];
ARRAY ATWO = A [0,0];

WORD WA = A;

DESCRIPTOR DA = A;

PROCEDURE P = (0,3);
BEGIN END;

WORD WP;

PROCEDURE P = WP;
NULL; :

REAL PROCEDURE PQ(A,B);
REAL A,B;



BEGIN
REAL MYVALUE = B+1l;
WORD MYMSCW = (1,0),
MYRCW = MYMSCW + 1;
END;

7.1.1 DESCRIPTOR Data Type

Variables of type DESCRIPTOR are used to store unindexed mom
or copy descriptors. Simple variables of type DESCRIPTOR are
declared in a DESCRIPTOR declaration (similar to a REAL,
INTEGER, or BOOLEAN declaration). Arrays, procedures, and
formal parameters may also be specified as type DESCRIPTOR.
Variables of type DESCRIPTOR are initialized to "uninitialized
operand”.

When values of type DESCRIPTOR are evaluated, copy bit action
occurs if the target is a data descriptor.

The type transfer function DESCRIPTOR can be applied to both
WORD variables and array rows. Implicit type transfers
("coercions") allow array references to be assigned from
DESCRIPTOR values and DESCRIPTORs to be assigned from array
references or array rows. The same coercions are applied
between formal and actual parameters. '

TEMPORARY -~ Temporarily, WORDs and DESCRIPTORs are mutually
coerced.

WHEN WORKING WITH DESCRIPTORS PROGRAMMERS MUST BE AWARE OF THE
DIFFERENCES BETWEEN LOAD AND LODT OPERATIONS. THE LOAD
OPERATION WILL CAUSE COPY DESCRIPTOR ACTION BUT LODT WILL NOT.
IF D IS A DESCRIPTOR THEN THE STATEMENT "IF BOOLEAN(D.[46:1])
THEN ..." 1S TRUE.

ARRAY IDENTIFIERS MAY NOT BE USED TO ACCESS DESCRIPTORS. IF A
PROGRAMMER WANTS ACCESS TO THE DESCRIPTOR FOR AN ARRAY THE
ARRAY SHOULD BE ADDRESS EQUATED TO A DESCRIPTOR OR THE TYPE
TRANSFER INTRINSIC SHOULD BE USED. ‘

7.2 STATEMENTS

The FORK sta*ement is allowed in UNSAFE(FORK) mode, with
similar syntax and semantics to ESPOL. A new required
parameter, <box number>, must appear as the first parameter in
the parameter list.

THE FORK STATEMENT IS USED TO START AN ASYNCHRONOUS PROCESS
WITHIN THE MCP. THESE PROCESSES ARE CALLED MCP INDEPENDENT
RUNNERS (IR). THE IR WILL BE A PTOCEDURE IN THE MCP. THE
PROCEDURE MAY HAVE PARAMETERS. £ NTAX FOR THE FORK STATEMENT
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I1S:

FORK PROCID [BOXNO,STACKSIZE,PRIORITY,6 NAME]

BOXNO - BOX THE IR 1S TO RUN IN.

STACKSIZE - STACKSIZE THE IR 1S TO USE.
IF BIT 47:1 IS SET THE IR WILL BE A CONTROL
PROGRAM. IF BIT 46:1 IS SET THE IR IS A ONE
ONLY INDEPENDENT RUNNER.

PRIORITY =~ PRIORITY THE IR IS TO USE. IF BIT 46:1 IS
SET THE IR WILL BE VISIBLE ON THE ODT,.

NAME = IF THIS PARAMETER IS PRESENT IT IS THE NAME THE
IR IS TO USE. THE NAME PARAMETER IS A POINTER.
FORMAT OF THE NAME IS LENGTH IN FIRST BYTE
FOLLOWED BY THE TEXT (48"09""MCPIRNAME").

The OVERWRITE option on the REPLACE statement (as in ESPOL) is
allowed in UNSAFE(MISC) mode.

SYNTAX FOR THIS OPTION IS:

REPLACE DESTID BY SOURCEID FOR WORDCOUNT OVERWRITE

THIS STATEMENT WILL MOVE WORDCOUNT WORDS FROM SOURCEID
(POINTER ID OR WORD ITEM) TO DESTID. THE OVERWRITE OPTION WILL
ALLOW THE PROGRAMMER TO WRITE OVER ODD TAG (PROTECTED) WORDS.
In UNSAFE(REGISTERS) mode, the D—registe} override clause ("@
[<exp>]") is allowed following EXIT and RETURN (e.g. "RETURN @
[ TASKADDR]").

THIS SYNTAX WILL FORCE THE D REGISTER OF CURRENT LEX LEVEL TO
POINT TO THE ADDRESS GIVEN. THUS, IT WILL ALLOW AN EXIT TO BE
DONE BELOW THE NORMAL MARK STACK CONTROL WORD.

WAIT and WAITANDRESET statements may have option 1lists 1in

UNSAFE(MISC) mode. This syntax is described in the following
subsection.

7.2.1 WAIT Statement

i 7 8 & >
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i !
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In UNSAFE(MISC) mode, the WAIT and WAITANDRESET statements may
include an <option list> to specify whether or not the waiting
process can be DSed or swapped out while waiting, as follows:

DSABLE

WAIT and WAITANDRESET with [DSABLE] perform the
same functions that DSWAIT and DSWAITANDRESET do in
ESPOL. The process will not wait if it is already
DSed or will not continue to wait if it |is
externally DSed while waiting. The value returned
by the WAIT function (if it occurs in an arithmetic
expression) will be zerc in either case.

NOTDSABLE

The process will wait even if it 1is or becomes
DSed.

DELAYSWAP
The process will be swapped out if it waits longer
than the maximum swap wait, defined in the MCP as
MAXSWAPWAIT.

SWAPNOW :

The process is swapped out as soon as the wait
starts.

NOSWAP

The process must not be swapped out while waiting.
If an <option list> is not given, default values are assigned
according to the type of process. System processes (D[0] and

pseudo-D[0] relative code) are NOTDSABLE and NOSWAP. User
processes default to DELAYSWAP and DSABLE (if not already

O



DSed; if the process has already been DSed, it will wait).

7.3 INTRINSICS

The following list describes the intrinsic identifiers
recognized in UNSAFE mode. The UNSAFE category for each
intrinsic is included in parentheses.

AT (REFERENCE)

The syntax "<type> AT <location designator>" allows
the item at the location specified by the <location
designator> to be referenced or assigned to as 1if
it had been declared of the specified <type>.
<Type> must be one of the following simple types:
BOOLEAN, 'INTEGER, REAL, DOUBLE, POINTER, EVENT,
DESCRIPTOR, FILE, TASK, WORD. <Location
designater> can be a data item, a library
identifier, a partially subscripted array (the
descriptor 1is accessed), or a procedure identifier
(the PCW for the procedure is accessed). If the AT
syntax 1is used in an expression, the item is
fetched from the location in the manner appropriate
for a value of the target <type>.

For example, if D is a variable of type DESCRIPTOR,
the syntax "WORD(D)" <causes D to be fetched as a
DESCRIPTOR, and copy bit action is performed. The
syntax "WORD AT D", on the other hand, causes the
item at D to be fetched as a WORD, and no copy bit
action is performed.

Note that if the specified <location> is a formal
parameter, "<type> AT <location>" references the
actual parameter, not the local SIRW.

THIS STATEMENT WILL ALLOW TYPE TRANSFERS. THAT IS,
THE PROGRAMMER CAN FETCH AND STORE ITEMS AS IF THEY
ARE OF THE TYPE GIVEN. A FEW EXAMPLES OF THIS
STATEMENT AND THE CODE GENERATED FOLLOW.

REAL R; WORD W; DESCRIPTOR D;

R:=REAL AT W;
VALC(W)
NAMC (R)
STOD

D:=DESCRIPTOR AT W;
NAMC (D)
NAMC (W)
LOAD
EXCH



BUZZ

OVRD

W:=WORD AT R;
NAMC (W)
NAMC(R)
LODT
EXCH
OVRD

(M18C)

The BUZZ intrinsic is implemented in NEWP as in
ESPOL, with the additional restriction that BUZZ
can be used only in CONTROLSTATE blocks.

THE BUZZ STATEMENT IS USED TO LOCK HARD LOCKS. IN
GENERAL, THE STATEMENT BUZZ (LOCKID) IS THE
FOLLOWING CODE: ‘

- WHILE READLOCK(1,LOCKID) DO

SCALERIGHTF(ONES(1),2);

BUZ247 (MISC)

BUZZ47 performs the same function that BUZZ does,
except that bit 47 of the parameter is tested
instead of bit 0. BUZZ47 is valid only when the
B7000 compiler option is set.

DESCRIPTOR (DESCRIPTOR)

EVAL

EXIT

DESCRIPTOR is a type transfer function that can be
applied to a WORD variable or an array row.

(MACHINEOPS)

TEMPORARY ~-- EVAL(<param>) in NEWP performs the
same function that EVAL(NAME(<param>)) performs in
ESPOL. EVAL is a temporary feature.

(MACHINEOPS)

EXIT is implemented in NEWP as it is in ESPOL.

FAILREGISTER (MACHINEOPS)

FAILREGISTER(<integer>) generates the Fetch Main
Memory Fail Register (FMFR) operator £for B7000
Series machines. The <integer> parameter 1is the
memory module number. FAILREGISTER is valid only
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if the B7000 compiler option is set.
FMMRREADLOCK (MACHINEOPS)

FMMRREADLOCK performs the same function that
READLOCK does, except that the compiler emits the
B7000 operator Fetch Main Memory Reference (FMMR)
prior to emitting the Read With Lock (RDLK)
operator. FMMRREADLOCK is wvalid only if the B7000
compiler option is set.

HEYOU (MACHINEOPS)
HEYOU is implemented in NEWP as it is in ESPOL.

THIS INTRINSIC GENERATES THE HEYU INSTRUCTION.
THIS INSTRUCTION WILL INTERRUPT OTHER PROCESSORS.
THIS INTRINSIC IS VALID ONLY ON A B6000 MACHINE.

IGNOREPARITY (MACHINEOPS)

IGNOREPARITY is an untyped procedure that generates
the B7000 operator Ignore Parity (1GPR).
IGNOREPARITY is valid only if the B7000 compiler
option is set.

~

INTERRUPTCHANNEL (MACHINEOPS)

INTERRUPTCHANNEL(<real>) is an untyped procedure
that generates the B7000 operator Interrupt Channel
(INCN), where the <real> parameter is a mask
indicating which clannel 1is to be interrupted.
INTERRUPTCHANNEL 1is vwvalid only if the B7000
compiler option is set.

LEXOFFSET (MISC)

LEXOFFSET(<identifier>), where <identifier>
represents a data item with an address couple,
returns the MSCW-relative offset of that data item.
For example, if X is declared at (1,9),
LEXOFFSET(X) is 9.

MAKEPCW (MACHINEOPS)

TEMPORARY -- MAKEPCW is implemented in NEWP as it
is in ESPOL. MAKEPCW is a temporary feature.

This note describes the use of and restrictions on
the unsafe NEWP function MAKEPCW,

MAKEPCW accepts as a parameter either a procedure
id or a 1label 1id. The result returned is a word
value containing the hardware PCW pointing to the
code for the procedure or label. This PCW will
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properly have the NCSF field set to one for control
state procedures and for labels declared in control
state environments.

Restrictions on the use of procedure ids:

1. The procedure must not be declared EXTERNAL, NULL,
LIBRARY, BY CALLING, or INLINE.

2. The procedure must not still be FORWARD at the time
of the MAKEPCW invocation.

3. The MAKEPCW invocation cannot occur within the body

of the procedure being passed as the parameter to
MAREPCW,

Restrictions on the use of label ids:

1. The declaration of the label must not be more global
than the beginning of the code segment in which the
label is used as a MAKEPCW parameter.

2. The PCW generated points to the actual label
occurrence rather than to any hidden label generated
for "bad GO TO" optimizations.

MEMORY (MEMORY)

MEMORY is implemented in NEWP as it 1is in ESPOL,
except that M is not recognized as a synonym,

THE MEMORY ARRAY POINTS TO ALL OF MAIN MEMORY. THE
DESCRIPTOR FOR THIS ARRAY IS AT (0,4). EXAMPLES OF
THE USE OF THIS ARRAY FOLLOW.

MEMORY[5] :=W;
NAMC (W)
LODT
NAMC(0,4)
LT8 5
INDX
OVRD

W:=MEMORY([5];
LTS8 S
LoDT
NAMC (W)
OVRD

D:=DESCRIPTOR AT MEMORY[5];
NAMC(D)
LT8 §
NAMC(0,4)
INDX

o



LOAD
EXCH
OVRD

MOVESTACK (MACHINEOPS)
MOVESTACK is implemented in NEWP as it is in ESPOL.

THIS INTRINSIC (MOVESTACK(SNR)) WILL GENERATE THE
MVST OQPERATOR. THAT 1S, IT WILL MOVE ADDRESS
REGISTERS TO THE STACK SNR AND PLACE A TOSCW IN THE
BASE OF THE OLD STACK.

PAUSE (MACHINEOPS)

PAUSE generates the IDLE operator. If two
parameters are specified, the two values are loaded
into the A and B registers before the IDLE operator
is executed and are deleted afterwards.

POINTER(<word exp>) (WORD)

POINTER(<word exp>) performs a type transfer
between type WORD and type POINTER.

REFERENCE TO (REFERENCE and WORD)

The function represented by the syntax "REFERENCE
TO <primary>" returns a WORD which is equivalent to
the value that would be generated to access
<primary> if it were a call-by-reference parameter
(e.g. an SIRW for simple data type, a data
descriptor for array rows, an indexed data
descriptor for subscripted variables). <Primary>
can be of any data type that NEWP allows to be
passed as a call-by-reference parameter.

EXAMPLES OF THE USE OF THIS INTRINSIC FOLLOW.

W:=REFERENCE TO R;
NAMC(R)
STFF
NAMC (W)
OVRD

W:=REFERENCE TO A[S5]
LT8 5
NAMC (A)
INDX
NAMC (W)
OVRD



W:=REFERENCE TO EVENT AT A[5];
LT8 §
NAMC(R)
INDX
XTND
NAMC (W)
OVRD

REGISTERS (REGISTERS)
REGISTERS is implemented in NEWP as it is in ESPOL.

THIS INTRINSIC CAN BE USED ACCESS PROCESSOR
REGISTERS. THE INDEX PASSED IS THE REGISTER NUMBER.
THIS NUMBER MUST BE A INTEGER CONSTANT. THE INDEX
VALUES CAN BE FOUND ON P 3-99 OF B7700 INFORMATION
PROCESSING SYSTEMS REFERENCE MANUAL (FORM #
1060233) OR P 8-9 OF B6800 INFORMATION PROCESSING
SYSTEMS REFERENCE MANUAL (FORM # 5001290).

DLL (REGISTERS)
A new intrinsic, DLL, has been added which
references the register D[LL]. DLL is available
under UNSAFE(REGISTERS).

RETURN (MACHINEOPS)
RETURN is implemented in NEWP as it is in ESPOL.
THIS INTRINSIC GENERATES THE RETN INSTRUCTION, FOR
EXAMPLE RETURN(5) WOULD GENERATE THE CODE LTS8 5
RETN.

SCANIN (MACHINEOPS)
SCANIN is implemented in NEWP as it is in ESPOL.
THIS INTRINSIC GENERATES THE SCNI INSTRUCTION. THE
PARAMETER PASSED TO THE INTRINSIC IS THE SCAN IN
FUNCTION CODE. '

SCANOUT (MACHINEOPS)
SCANOUT is implemented in NEWP as it is in ESPOL,
except that it is not valid when the B7000 compiler
option is set.
THIS INTRINSIC GENERATES THE SCNO INSTRUCTION.
THIS INTRINSIC HAS TWO PARAMETERS. THE FIRST IS

VALUE TO BE SCANED OUT (EX. AREA DESCRIPTOR, TIME
OF DAY). THE SECOND IS THE SCAN OUT FUNCTION CODE.
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SETINHIBIT (MACHINEOPS)

SETINHEIBIT(<real>,<integer>) generates the B7000
operator Set Memory Inhibits (SINH), where the
low-order eight bits of the <real> parameter
contain the 1inhibit mask and the low-order four
bits of the <integer> parameter represent the
memory module. SETINHIBIT is valid only when the
B7000 compiler option is set.

SETLIMITS (MACHINEOPS)

STOP

The number of parameters to the SETLIMITS intrinsic
has been changed £from four to two. SETLIMITS
(<REAL>, <INTEGER>) generates the B7000 operator
SLMT when the B7000 compiler option is set. With
MOD3 MCM bits [7:8], bits [13:6] and bits [19:6] of
the <REAL> parameter represent the availability
mask, the upper memory addressing 1limits and the
lower memory addressing limits respectively. With
the MOD2 and MOD1 MCM, bits [3:4], bits [9:6] and
bits [15:6] of the <real> parameter represent the
availability mask, the upper memory addressing
limits and the lower memory addressing limits
respectively. The <INTEGER> parameter 1is the
memory module number.

(MACHINEOPS)

‘STOP generates the HALT operator. If two

parameters are specified, the two values are loaded
into the A2 and B registers before the HALT operator
is executed. 1If four parameters are specified, the
third and fourth parameters are interpreted as
addresses into which the wvalues 1in the A and B
registers are to be stored following execution of
the HALT operator.

STOP77 (MACHINEOPS)

The STOP77 intrinsic is similar to the  STOP
intrinsic, except that the B7000 operator STOP is
generated. STOP77 is valid only when the B7000
compiler option is set.

SUSPEND (MACHINEOPS)

The SUSPEND intrinsic 1is similar to the PAUSE
intrinsic, except that the B7000 operator Pause
Until Interrupt (PAUS) is generated. SUSPEND is
valid only when the B7000 compiler option is set.

THIS INSTRUCTION WILL FUNCTION LIKE AN IDLE
INSTRUCTION IF THE PROCESSOR IS IN NORMAL STATE.
IF THE PROCESSOR IS IN CONTROL STATE IT WILL IDLE
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UNTIL INTERRUPT. WHEN THE INTERRUPT OCCURS IT WILL
EXECUTE THE NEXT INSTRUCTION. THUS, 1IT WILL NOT
ENTER HARDWARE INTERRUPT.

)

TAG (WORD)
TAG is implemented in NEW? as it is in ESPOL.

THIS INTRINSIC WILL ALLOW THE PROGRAMMER ACCESS TO
THE TAG PART OF A WORD. FOR EXAMPLE:

W.
0

R 3
>
~N o

e o0
[

R
12)

TIMER (MACHINEOPS)
TIMER is implemented in NEWP as it is in ESPOL.

THIS INTRINSIC WILL GENERATE THE SINT [INSTRUCTION.
THE PARAMETER PASSED TO THE INTRINSIC IS THE AMOUNT
OF TIME THE INTERVAL TIMER IS TO BE SET FOR |IN
UNITS OF 512 MICROSECONDS.

UNLOCK (MISC)

UNLCCK is implemented in NEWP as it is in ESPOL,
with the additional restriction that UNLOCK can be
used only in CONTROLSTATE blocks.

VECTORCHECKSUM (MISC)

VECTORCHECKSUM( <subscripted variable>,<integer>)
returns the checksum calculated over <integer>
words starting at the 1location described by the
<subscripted variable>, which must be an element of
an INTEGER, REAL, BOQLEAN, or WORD array.
VECTORCHECKSUM uses vectormode operators; an
INVALID OP interrupt is generated if the processor
does not support vectormode.

ViA (REFERENCE)

The syntax "<type> VIA <word primary>" is used to
access an item referenced by <word primary> (which
is assumed to be a reference generated by the
"REFERENCE TO <primary>" syntax) as a value of the
specified <type>. <Type> may be any of the
following simple types: INTEGER, BOOLEAN, REAL,
DOUBLE, POINTER, EVENT, DESCRIPTOR, FILE, TASK,
WORD. C

EXAMPLES OF THIS INTRINSIC FOLLOW.



R:=REAL VIA W;
VALC(W)
NAMC(R)
STOD

R:=REAL VIA WORD AT A[5];
LT8 5
NAMC (A)
INDX
LODT
LOAD
NAMC(R)
STOD

D:=DESCRIPTOR VIA W;
NAMC(D)
NAMC (W)
LODT
LOAD
EXCH
OVRD ~

VIA PROCEDURE ENTRY (REFERENCE)

The "VIA" reference notation has been extended. In
addition to the <type> VIA <word primary> form for
simple objects, a similar form applies to procedure
invocation:

<procedure name> VIA <word primary>.

The <word primary> is used as a reference to effect
procedure entry; it should result in an IRW to a
PCW for the desired code the appropriate
environment. All type checking and parameter
matching is performed according to the declared
procedure heading, but the address couple of the
procedure is irrelevant.

Examples:

T:=PROC VIA REFERENCE TO W (PARAM)
MYGEORGE VIA WORDSPIB[SNR,SIRWTOPALACE] (WHY)

WHOAMI (MACHINEOPS)
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WHOAM!I performs the same function in NEWP as the
MYSELF intrinsic does in ESPOL.

THIS INTRINSIC GENERATES THE WHOI INSTRUCTION.
THIS INSTRUCTION WILL RETURN THE PROCESSOR NUMBER.

WORD (WORD)

WORD is implemented in NEWP as it is in ESPOL.
ZAP (MACHINEQPS)

ZAP is implemented in NEWP as it is in ESPOL.

THIS INTRINSIC GENERATES THE PTPA INSTRUCTION.
THIS INSTRUCTION WILL INTERRUPT ALL PROCESSORS WITH
AN ALARM INTERRUPT. IT CAN INTERRUPT A PROCESSOR IN
CONTROL STATE.

8 COMPILER CONTROLS

B S G NS W S S G S G Y. W S -

8.1 COMPILER OPTIONS

The compiler options available in NEWP are identical to those
in ALGOL, except for the changes, additions, and deletions
noted below. The following features differ £from the ALGOL
semantics: :

- Specifying an option without including SET, RESET, or POP
causes no action other than setting that option.
Specifically, STANDARD OPTIONS ARE NOT RESET (e.g.
SMERGE does NOT reset LIST). The CLEAR option, described
below, can be wused to reset all standard options.

Examples:
$ MERGE % IN NEWP HAS THE SAME EFFECT AS:
$ SET MERGE % IN ALGOL OR NEWP

$ CLEAR MERGE % IN NEWP HAS THE SAME EFFECT AS:
$ MERGE % IN ALGOL

- The dollar sign ("$") must appear in column 1, 2, or 3,

- Compiler-provided (standard) options are recognized in
option expressions (e.g. in the expression "S$SET
LIST=MYOPTION OR OMIT", OMIT 1is recognized as the
compiler-provided option and is not interpreted as a user

@:b

AN

“



option).

- The options MERGE, LIST, SEPCOMP, and NEW allow a file
name to be specified as a string enclosed in guotes (the
string may not include the quote character). The
specified file name is used to set the TITLE attribute of
the compiler £files TAPE, LINE, HOST, and NEWTAPE,
respectively.

S SET MERGE " (FREDS)ALTERFILE"

- The INSTALLATION option accepts either a single intrinsic
number or a range of numbers.

- The MAKEHOST option does not allow an <environment-list>
to be specified. SEPCOMPable environments in NEWP are
controlled by the SEPCOMPLEVEL block direction.

- The SEPCOMP option has different semantics in NEWP than
it does in ALGOL. SEPCOMP in NEWP is described in a
later section of this document.

- The STATISTICS option produces MCP statistics (as in
ESPOL, not ALGOL) for each procedure. Also, statistics
will be summarized for any block £for which the block
direction STATSUMMARY appears.

- Cross~reference generation (XREF) is performed by the
NEWP compiler 1itself and is controlled by two compiler
options, XREF and XREFFILES. I1f XREF is set, a
cross-reference 1listing 1is produced. If XREFFILES is
set, cross~reference files for use by
SYSTEM/INTERACTIVEXREF are generated. These options can
be set or reset independently of each other.

*See also
8.2 Block Directions
8.3 SEPCOMP

The following compiler options are implemented in NEWP 1in
addition to the standard ALGOL options:

B7000 (RESET if B6000, SET if B7000)

The B7000 option, 1if SET, specifies that the
machine on which the compiler is running is a B7000
Series machine. If RESET, the compilation 1is
assumed to be running on a B6000 Series machine.
This option should be explicitly set or reset



because the compiler is machine sensitive.

The heading line on a NEWP compilation listing
identified the compiler as either the B7000 or
B6000 NEWP compiler, depending on which system it

was being run on. It now identifies itself simply

as the "LARGE SYSTEMS NEWP" compiler. A 1line has
been added to the summary to indicate for which
machine code was generated (depending on the B7000
dollar option). This statement is true only for the
NEWP compiler on the B7000 SYSTEM tape. The B6000
NEWP compiler prints the old "B6000 NEWP COMPILER"
heading line with no indication of which machine
the code was generated for.

The PLDT will be used in place of LODT for code
files compiled for a B7000 series machine.

On a B7000 series machine, VALC on a non-indexed
descriptor has been changed to NXLV or NXLN. This
was done for optimization purposes, i.e., the index
operation 1is considerably £faster on B7000 series
machines than the VALC.

When the S register (i.e., register #52) 1is read,
NEWP will emit a PUSH before emitting the code for
the "read processor register” on a B7000 machine.

The code emitted for the UNLOCK statement on a
B7000 machine has been changed to do a B7800 STOREQ
purge; i.e., UNLOCK(R) now produces the code:
NAMC<R>, ZERO, STON, INCN. This code will be emitted
for a B7000 series machine only.

The code emitted for the STOP77 statement has been
changed to do a B7700/B7800 purge; 1i.e.,
STOP77(R,S) now produces the code:
VALC<R>,VALC<S>,LT8<63>, ZERO, SPRR,EXCH, STOP,DLET, DL
ET. This code will be emitted for a B7000 series

machine only.

CLEAR (cannot be SET or RESET)

The CLEAR option resets all compiler-provided,
settable options.

LISTO (RESET)

If LISTO is set, all records £from the secondary
input file (TAPE) that are voided or replaced and
all records from the primary input file (CARD) that
are omitted will be printed.

LISTl (RESET)
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If LIST1l is set, a listing is produced during the
compiler's first pass compiling modules.

MCP (RESET)
MCP is implemented in NEWP as it is in ESPOL.

THE MCP OPTION WILL CAUSE VALUE ARRAYS AND
TRUTHSETS TO BE ALLOCATED IN THE PROCEDURE IN WHICH
THEY ARE DECLARED. DATA POOLS WILL BE ALLOCATED IN
Dl. THIS OPTION WILL ALSO CAUSE THE COMPILER TO
ALLOCATE OUTER BLOCK STACK CELLS AT DO. WITHOUT
THIS OPTION STACK CELLS WOULD START AT D2.

NOCOUNT (RESET)
NOCOUNT is implemented in NEWP as it is in ESPOL.
PROCREF (SET)

1f PROCREF is set, each line which references a
procedure will be 1listed with the line number of
that procedure's declaration.

READLOCK (RESET)
READLOCK is implemented in NEWP as it is in ESPOL.

IF THIS OPTION IS SET CODE WILL BE GENERATED IN THE
BUZZ STATEMENT TO PLACE THE SNR,PIR,PSR AND SDI
INTO THE LOCK. THUS, IF A DUMP IS TAKEN ONE CAN
TELL WHICH STACK OWNS THE LOCK.

READLOCKTIMEOUT DOLLAR OPTION (B7000)

READLOCKTIMEOUT has been implemented as a dollar
option. This option will check to see if hard
locks are locked too long. :

UNDERLINE (RESET)

If UNDERLINE 1is set, all procedure names in
procedure declarations will be underlined on the
output listing.

STANDALONE

A new § option has been added to the NEWP compiler
for use in compiling stand-alone system programs
such as the SYSTEM/LOADER,. This option is
$SSTANDALONE, To be effective, this option must be
set prior to the beginning of the program and $MCP
must also be set. As with the MCP itself, the
compiler block directive on the outer block must
specify into which code segment the outer block is



to be compiled; e.g., SEGMENT=5. In addition, the
procedures that must run in control state must be
specified as CONTROLSTATE in their block direction.

This option causes the compiler to prepare a
complete memory image of the program so that the
program is "ready to run" when loaded into the
system (starting at memory location zero). The
maximum size of this memory image is 22,000 words.

This memory image consists of the following items:

1. The D0 stack image (location (0,9) has been set to
zero, this was the LINEINFO dictionary descriptor).

. All code segments.

2

3. All value arrays.

4. All "pool data" items.

5. The storage space for all SAVE arrays declared at a
DO location.

6. The proper entry PCW for the outer block at (0,3).
7. A "memory" descriptor at (0,4).
The memory image does NOT include:

1. Allocated data storage for any array declared within
a procedure or any DO array not declared to be SAVE.
(No errors or warnings are given for these, as it is
presumed that a proper presence- bit handling
routine will be provided by the user.)

2. No "memory links" are provided to separate any of
the allocated storage areas.

The code file generated by the NEWP compiler when
the $STANDALONE option is set contains only three
items:

1. A bootstrap in code segment 0.
2. A valid "SEGO0" in code segment 1.

3. The memory image as described above, starting in
code segment 2 and continuing to the end of the
file. The SEG0[18] word (the segment dictionary
pointer) properly describes the D0 image in the
first part of the complete memory image.

The code £file does NOT contain any  SEPCOMP
information, no BINDINFO no LINEINFO, and no PPB.
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NEWP:

1f SSTACK is set, the $STANDALONE option will print
a table of segment descriptors and data descriptors
in DO, indicating which ones remain absent and
showing the memory 1locations of the ones made
present.

ollowing ALGOL compiler options are not implemented

AREACLASS
AUTOBIND

BCL

BEGI
BIND
BIND

NSEGMENT

ER

BREAKHOST
BREAKPOINT

B770
CHEC
DOUB
DUMP

0

K
LESPACE
INFO

ENDSEGMENT

EXTE

RNAL

FORMAT

GO

GO T
HOST
INIT
INTR
LEVE

0

IALIZE
INSICS
L

- LIBRARY

LIST
LIST
LOAD

DELETED
OMITTED
INFO

NOSTACKARRAYS
NOXREFLIST
OPTIMIZE

PURG
SEGD

E
ESCABOVE

SEQERR

STOP
USE

WRITEAFTER

XDEC
XREF

8.2 B
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el CONTROLSTATE ———————— -
~ NORMALSTATE —-—=—=—=—=-—=mm —————e ——-§
- FIRSTDOCELL -- = --<integers--—-—-—===-!
- SAFE - R ——
- SEGMENT ---- S ———

- = --<procedure identifier>-

-<segment name>-——-—

- = -—=<segment name>-—--=-=-= -

- = ——(integer)—n ———————— e -

- SEGMENTLEVEL -- = --<integer>==-=—---— ————
1

N 1

- SEPCOMPLEVEL =-- = =--<integer>=—-—--—=-- |
i

i

- STATSUMMARY =~===mamwe— e e e i i e s o o .......--.-:
!

|

:<—-.——-—‘-— ’ —————— — : :

: ' :

- UNSAFE —-- ( ===—- DESCRIPTOR ===== ) ==!

Example:

BEGIN [SEGMENT OUTERBLOCK, SEPCOMPLEVEL=5]
PROCEDURE P(X);
VALUE X; REAL X;
BEGIN
[ UNSAFE (MEMORY ,WORD) , SEGMENT=5, CONTROLSTATE ]

END P;
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END.

Through .the use of block directions, the programmer can
control segmentation, the wuse of potentially dangerous
constructs, and other compilation details. Block directions
may occur inside brackets immediately after any BEGIN. In
order to make the following discussion more readable, the word
"block” has been used for the concept of "block or procedure”.

In general, block directions are inherited by nested blocks
unless overridden by block directions appearing in the nested
block. However, the UNSAFE block direction is not inherited.
TEMPORARY =- Temporarily, UNSAFE 1is inherited by nested
blocks.

The following keywords are recognized as directions to the
compiler:

FIRSTFREEDOCELL

The default wvalue of the FIRSTFREEDOCELL block
direction 1is now 10 (decimal) rather than 224
(decimal). Furthermore, FIRSTFREEDOCELL is
prevented from having a wvalue 1less than 10
(decimal). This causes no problem with the MCP, as
its symbolic has an explicit setting for this block
direction.

In addition, a warmring will now be issued when
FIRSTFREEDOCELL has a value less than 222 (decimal)
and the dollar option STATISTICS 1is set. (The
compiler sets the value of MCPHIGHSTATNUM=(0,222)
to the number of statistic entries when S$STATISTICS
is set and FIRSTFREEDOCELL is greater than 222).

CONTROLSTATE
The block is to run in control-state. (UNSAFE only)

Control state blocks are now available in the NEWP
language. The "unsafe” block directions
CONTROLSTATE and NORMALSTATE are now allowed
following any BEGIN, specifying that the compound
statement is to be a block which is run in control
state or normal state, respectively. This concept
allows the static specification of normal state
versus control state in a NEWP program like the
MCP. Previously, NEWP programs used the DISALLOW
and ALLOW statements (inherited from ESPOL) to
dynamically alter the "control"” state of the
processor. ALLOW and DISALLOW have been
de-~implemented as NEWP language constructs.



In the absence of any explicit compiler direction,
the "state” of a block (and the body of an ON
declaration) 1is inherited <£from the containing

block; the outer block and all procedures are by

default normal state. (The Mark 31 NEWP compiler
caused procedures without these explicit state
directions to inherit the state f£rom  their
containing environment and caused all ON
declarations to be normal state.)

The explicit use of CONTROLSTATE or NORMALSTATE
block direction creates a true bleck; 1in
particular, a GOTO from outside the range of such a
block cannot transfer into the body of the block.
Also, a GOTO which transfers £from within such a
block to a more global block is allowed, but is
treated as a "bad-go-to". All "bad-go-to"s cause
an effective loss of control, even if both the GOTO
statement and the destination label are in
(different) "control" state blocks.

The BUZZ and UNLOCK constructs remain in the NEWP
language, but compiler now restricts their use to
only control state environments; a syntax error is
given for their use in normal state.

In addition, compound statements which specify the
STATSUMMARY compiler direction are now also treated
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as distinct blocks.

NORMALSTATE

The block is to run in normal-state.

SAFE (TEMPORARY)
constructs used
subsequent UNSAFE
SEGMENT

Segmentation
specified by

a. SEGMENT

b. SEGMENT
this

Generate syntax errors for all UNSAFE
in this block, except those enabled by
specifications.

information for the block may be
one of the following phrases:

-- Make 2 new segment.

= <procedure identifier> -- Ad4d the code for

block to the segment which contains the

specified procedure. The <procedure identifier>

must

have appeared previously in a - <procedure

declaration> or a <forward procedure declaration>.

c. SEGMENT <segment name> ~- Make a new segment and
associate the specified <segment name> with it.

d. SEGMENT

= <segment name> -- Add the code for this

4

i
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block to the segment associated with this segment
name. The <segment name> must have appeared
previously in a "SEGMENT <segment name>" compiler

direction.

e. SEGMENT = <integer> -- Add to segment <integer>.

(UNSAFE only)
SEGMENTLEVEL
The SEGMENTLEVEL block direction must be followed
by an integer which specifies the lex level at or
below which segmentation takes place.

SEPCOMPLEVEL

The SEPCOMPLEVEL block direction must be £followed
by an integer which specifies the lex level at or
below which separate compilatien can occur for
declarations.

STATSUMMARY
If the compiler option  STATISTICS is  set,
statistics will be summarized for the block(s) on
which the STATSUMMARY block direction appears
(statistics are automatically summarized for each
procedure when STATISTICS is set).

UNSAFE

Allow the wuse of the potentially dangerous
constructs specified by the following keywords:

DESCRIPTOR

Allow the DESCRIPTOR data type and DESCRIPTOR type
transfer function. '

FORK

Allow FORK statements.

MACHINEOPS
Allow the use of the following intrinsics: EVAL
(temporary), EXIT, FAILREGISTER, FMMRREADLOCK,
HEYOU, [IGNOREPARITY, INTERRUPTCHANNEL, MAKEPCW
(temporary), MOVESTACK, PAUSE, RETURN, SCANIN,

SCANOUT, SETINHIBIT, SETLIMITS, STOP, STOP77,
SUSPEND, TIMER, WHOAMI, ZAP.

MEMORY

Allow the MEMORY array intrinsic.



MISC
Allow address egquation, NULL as a <procedure body>,
<option list>s on WAIT and WAITANDRESET statements,
the OVERWRITE option on the REPLACE statement, SAVE
ARRAY declarations, and the following intrinsics:
BUZZ, BUZZ47, LEXOFFSET, UNLOCK.

REFERENCE
Allow "REFERENCE TO <primary>", "<type> VIA <word
primary>", "<type> AT <address primary>" syntax.

REGISTERS

Allow the REGISTERS array intrinsic and D-register
override clause ("@ [<exp>]").

WORD

Allow WORD data type, WORD type transfer function,
POINTER(<word exp>), and TAG.

*See also
3 Program Structure
7 UNSAFE Mode

8.3 SEPCOMP

Separate Compilation (SEPCOMP) 1is implemented in the NEWP
compiler itself and does not require invocation ¢f the BINDER.
In order to use the SEPCOMP facility, a "host" must be
generated by compiling a program with the compiler option
MAKEHOST set, causing the compiler to place 1information
necessary £for SEPCOMP in the codefile. Patches to the hest
symbolic can be compiled with SEPCOMP set, resulting in an
abbreviated compilation, since only the affected areas of the
program are actually compiled.

A SEPCOMP "region” is any declaration that occurs at a lex
level 1less than or equal to the SEPCOMPLEVEL (either the one
specified by the SEPCOMPLEVEL block direction or the default).
The executable statements of a procedure (or outer block) are
considered to be a "text™ region. A region can be changed,
added, or deleted during SEPCOMP. The text region of a
procedure (or outer block) is recompiled if any declaration
region associated with it is separately compiled.

At the present time, the programmer 1is responsible for
observing the following restrictions:

N
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a) Do not change a VALUE ARRAY, ARRAY, DEFINE, FORMAT, FILE,
TRANSLATETABLE, or TRUTHSET declaration without
explicitly causing all references to the changed
identifier to be recompiled.

b) Dc not patch (via SEPCOMP) COMMENTs and areas of the
symbolic which were omitted because the compiler option
OMIT was set.

c) Do not change the starting or ending seguence number of a
region. ,

da) Do not put multiple regions on one line.

These restrictions do not apply to patches to declarations or
text in procedures above the SEPCOMPLEVEL, since a patch to
such a procedure causes the entire procedure to be recompiled.

The user compiler options that were set when the host was
compiled. and the VERSION that was supplied for the host are
preserved and reinstated during a SEPCOMP.

The title of the symbolic file which was compiled as the host
is saved 1in the codefile generated during a MAKEHOST or
SEPCOMP compile. This title is used as the default title for
the TAPE £file when SEPCOMPing (but may be overridden by
label-equation) and is selected as follows: 1if MAKEHOST is
set, the titles of the NEWTAPE, TAPE, and CARD (if it is a
disk file) files are examined in order, and the first wvalid
title 1is saved; 1f SEPCOMP is set, the title of the TAPE file

is saved.

*See also

8.1 Compiler Options
8.2 Block Directions

9 ALGOL FEATURES NOT IMPLEMENTED IN NEWP

—— e e G S S G S . - - — S . > W

The following ALGOL features are not implemented in NEWP.
Some of these features were considered undesirable or
inappropriate in the context of NEWP, while others have been
or will be replaced by NEWP features which perform
approximately the same function. Page numbers refer to the
ALGOL Language Reference Manual. :

DECLARATIONS

—— —  — — - ——— - -~

- The ALPHA declaration, page 4-2, and ALPHA as a <type> in
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the <array declaration>, page 4-3.
- OWN variables (OWN as the <local or own> part), page 4-2. @4%
- <Array row eguivalence>, page 4-5.

- The DUMP declaration, page 4-13.

- <In-out part>s in FORMAT declarations, page 4-20.

- Non-EBCDIC <simple string>s in formats, page 4-24.

- The O format phrase, page 4-36, and the R format phrase,
page 4-37. '

- <Forward interrupt declaration>s and <forward switch

declaration>s, page 4-42, . .
- The INTERRUPT declaration, page 4-44.
- The LIST declaration, page 4-46.
- The MONITOR declaration, page 4-48.

- The PICTURE declaration, page 4-51.

- <Parameter delimiter>s other than comma (","), pége 4~55 .- ;

- Labels and formats as formal parameters (LABEL and FORMAT C:}
as <specifier>s in <formal parameter part>s), page 4-55.

- <Switch declaration>s, page 4-60.

STATEMENTS

- — - —— —. - -

- The ACCEPT statement, page 5-2.

- The update replacement (":=*") construct for assignment to
task or file attributes, page 5-6.

- The ATTACH statement, page 5-11.

- The BREAKPOINT statement, page 5-12.
- The CALL statement, page 5-13.

- The CHANGEFILE statement, page 5-19.
- The CHECKPOINT statement, page 5-20.
- The CONTINUE statement, page 5-30.

- The DEALLOCATE statement, page 5-31. @:



The DETACHE statement, page 5-32.

The DISABLE statement, page 5-33.

The ENABLE statement, page 5-36.

The EXCHANGE statement (for disk file rows), page 5-38.
The FILL statement, page 5-39.

The MERGE statement, page 5-5€.

The multiple (file) attribute assignment statement, page
5-57.

The ON statement, page 5-58.
The PROCESS statement, page 5-62.

Core-to-core 1/0 (i.e. <core-to-core part>s as <file
part>s), page 5-66.

Formatted 1/0 (i.e. <format designator>s or in-line
editing specifications in <format and list part>s), page
5-66.

Binary I1/0 (i.e. "*" as the format in a <format and 1list
part>), page 5-66.

Free*field‘l/o (i.e. <free field part>s in <format and
list part>s), page 5-66.

The WHILE clause for FOR-loops occurring in the <format
and list part>s of READ and WRITE statements, page 5-66.

The update replacement (":=*") construct for assignment to
the control wvariable of a FOR-loop occurring in the
<format and list part> of a READ or WRITE statement, page
5“66' .

The REMOVEFILE statement, page 5-77.

All intrinsic <translate table>s that refer to BCL (these
translate tables can be declared, however), page 5-79.

The <replace family-change statement>, page 5-88.
The REWIND statement, page 5-92.

The RUN statement, page 5-93.

The SPACE statement, page 5-104.

The SWAP statement, page 5-108.



The VECTORMODE statement, page 5-111.

The WAIT statement with no  parameters (wait for
interrupt), page 5-114. :

The WHEN statement, page 5-117.

EXPRESSIONS

iy . - o -

Vertical bar ("|") as the logical operator OR in <Boolean
term>, page 6-9.

<Designational expression>s, except <label identifier>,
page 6-16.

The following intrinsics (page 6-19 to 6-30):

ARCCOS, ARCSIN, ARCTAN, ARCTANZ, ATANH

CHECKSUM, COS, COSH, COTAN

DABS, DARCCOS, DARCSIN, DARCTAN, DARCTAN2, DCOS,
DCOSH, DELTA, DEF, DEFC, DEXP, DGAMMA, DIMP, DINTEGER,
DLGAMMA, DLN, DLOG, DMAX, DMIN, DNABS, DSCALELEFT,
DSCALERIGHT, DSIN, DSINH, DSQURT, DTAN, DTANH

ENTIER, ERF, ERFC, EXP

GAMMA

LINENUMBER, LNGAMMA, LOG

NORMALIZE

RANDOM , |
SCALELEFT, SCALERIGHT, SCALERIGHTF, SCALERIGHTT, SIGN,
SIN, SINH, SIZE(<pointer identifier>), SQRT

TAN, TANH

MISCELLANEQOUS

- o

- — — - —— - -~

ldentifiers, numbers, and strings continued across card
images. A

Multi-character operators with embedded blanks. As an
exception, the update replacement operator, ":=*",6 is
allowed to have one blank between the "=" and the "*"
(i.e. ":= *" is allowed).

<Global part> in a program unit, page 3-1.

KIND=READER for the compiler £file CARD (CARD must be
label-equated to a disk file), Appendix E (of the ALGOL
Language Reference Manual).

Batch Facility, Appendix F (of the  ALGOL Language
Reference Manual).

BDMS statements (see B7000/B6000 Series DMSIT HOST
Reference Manual, #5001498). ’
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D2430 MCP - "MCP" RESTRUCTURING

Several changes have been made to improve the maintainability of th
MCP on the 1II.l1 release, as follows: '

The MCP has been grouped into logical modules. Each global ite
belongs to a particular module. Various "interfacing"” define
have been added for accessing data from other modules.

Several external procedures which used MCP data structures hav
been moved into the MCP symbolic. These 1include SORT
MAINTENANCE, Reader/Sorter routines and some of the intrinsic
which had previously been written in ESPOL.

These changes have affected the way in which an MCP is generated, a
follows:

Compilation in NEWP

- DUMPINFO and LOADINFO are not supported.
- Dollars cards not beginning with SET or RESET will not affec

unmentioned optiens. To reset all options, $CLEAR can t
used.

- The compiler produces its own cross-reference
SYSTEM/XREFANALYZER need not be run.

- A MAKEHOST and a SEPCOMP facility exist similar to ALGOL
except that NEWP does its own binding. : .

.Symbcl1c Consolidation

- SORT and MAINTENANCE need not, and cannot, be separatel
compiled and bound. They can, however, be changed usin
SEPCOMP,

- The DCALGOL components of the MCP are compiled and bound a
before.

- The ESPOL and PLI intrinsics no longer do a LOADINFO from th
MCP,

10 NEWP PROGRAMMING PROBLEMS

THE FOLLOWING IS A LIST OF PROBLEMS WHICH COULD BE ENCOUNTERED



WHILE PROGRAMMING IN NEWP,
CALLS ON MCP PROCEDURES:

WHEN WRITING STAND ALONE NEWP PROGRAMS, ONE MUST USE CARE NOT
TO CALL MCP ROUTINES UNLESS THEY HAVE BEEN WRITTEN. FOR
EXAMPLE THE FOLLOWING CONSTRUCTS CALL MCP ROUTINES:

WAIT

PBIT ON ANYTHING |

EXIT A PROCEDURE WITH AN ARRAY DECLARED (BLOCKEXIT)
FORK

HARDWARE INTERRUPT

STACK VECTOR

ARRAYDEC FOR TWO DIMENSIONAL ARRAYS

ARRAY LOST IN BLOCKEXIT:

BEGIN [UNSAFE (MISC,WORD,DESCRIPTOR) ]
PROCEDURE P(W);
VALUE W;
WORD W;
BEGIN
ARRAY 2 = W [0];
A[0]:=0; % MAKE PRESENT
END; % BLOCKEXIT WILL FORGET ARRAY
PROCEDURE P2;
BEGIN .
ARRAY A[0:14];
WORD WA = A:
al0]:=0;
P(WA); % PASS THE MOM
END;
P2;
END.

UP STACK MOM:

BEGIN [UNSAFE (MISC,WORD,DESCRIPTOR,MACHINEOPS) ]
PROCEDURE P3(W);
VALUE W;
WORD W;
BEGIN
ARRAY A = W [0];
A[(0]:=0; 3 MAKE PRESENT
EXIT;
END;
PROCEDURE P4;

L



BEGIN
ARRAY A[0:14];
WORD WA = A;
P3(WA); % PASS THE MOM
A[0]:=0; % PBIT AGAIN
END;
P4
END.

READ ONLY BIT WILL PROTECT DATA:

IF THE MEMORY PROTECT BIT IS ON IN A DATA
DESCRIPTOR ONE CAN NOT DO A STORE OPERATION USING
THE DESCRIPTOR. USING THE OVRD OPERATOR WILL NOT
ALLOW THE WORD TO BE STORED.

IRW LOOP:

BEGIN [UNSAFE (WORD,REFERENCE,MISC)]
WORD W:

REAL R = W,X;

W:=REFERENCE TO R;

X:=R;

END.



SECTION 3

SYSTEM INITIALIZATION

INTRODUCTION

This section discusses the MINILOADER, SYSTEM/LOADER and some
MCPHOST procedures. Two MCPHOST procedures, GETITGOING and
PRIMARYINITIALIZE, are responsible for nearly all system
initialization.

. G S A D S NS —— Gite G T G - . N — - -

B 7000 system initialization consist of bringing the master
control program into memory and placing this program in
control of the system. To accomplish this, one of two paths
must be traversed as shown in figure 1-17. The path on the
right of the figure assumes a valid MCP is on disk and if this
is the case a halt/load may be performed. 1If a valid MCP is
not on disk or there is no valid directory on disk, then the
left path must be traversed first, followed by entry into the
disk boot.

Progression through the boots shows a continuing increase in
sophistication. At the hardware level, code is brought into
memory by a very simple algorithm: if a card 1load is being
performed, cards from the selected card reader will be read
until a bad result descriptor is returned (usually forced with
an invalid character in <card 9). If a disk load is being
performed, 8192 words will be read from the selected disk into
memory. If there are any unexpected errors in either of these
hardware functions the operator must start the operation £from
the beginning. Once the nine-card loader takes control of the
- system, cards from the unit the loader itself was read £from
may continuously be read. Unexpected read checks, etc. are
handled with no problem.

The deck of cards normally read into memory by the 9-CARD
LOADER is the MINILOADER. This program, written in ESPOL, can
read into memory any given file from any specified tape unit
as long as that unit is connected to the halt/locad IOM. Tape
parity errors are not retried.

e
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The MINILOADER usually reads in the SYSTEM/LOADER. This is
the first major program to be run on the B7000 and is
responsible - for constructing the directory, 1loading the
specified MCP from tape to disk, and entering the MCP via the
disk boot.

MINILOADER

SYSTEM/MINILOADER is read into memory by the $-CARD LOADER and
its purpose is to read a specified file from a given tape unit
and then to enter this code. The MINILOADER's segment
dictionary 1is. read into memory starting at address 0 and its
code will be above the dictionary but below address 4"1F00.".
A detailed description of tis process and pictures of the
stack can be found n the Software Operational Guide, Volume 2,
Section 2 (form number 5001788). One of the first things the
MINILOADER does is to increment the S register by 16 thus
taking advantage of the 1I0CB, HOME ADDRESS location, etc.
already set up by the 9-CARD LOADER. After the S register has
been incremented the MINILOADER follows the basic outline
given on the following pages.

Shown below is a list of the six procedures declared 1in the
MINILOADER:

1. JUSTEXIT

T2, I0 (CHNL, I10CW, CDL)
3. READTAPE

4, JUMPTM (HOWMANY)

's. HI (P1, P2)

6. READINTHECODE

MINILOADER OUTLINE

1. Read in the parameter card to determine where the tape
unit 1is and what code file 1is required. A typical
parameter card is: 1/20 SYSTEM/LOADER

2. Store the channel and unit number info from the parameter
card and then build a STANDARD FORM NAME. The STANDARD
FORM NAME of our typical file is:
48"11010206", 8"SYSTEM", 48"06", 8"LOADER",
The STANDARD FORM NAME is described as follows:

CHAR. 1. Total number of characters in the whole string



(self-inclusive).
CHAR. 2. Security bytes:
0. For MCP use.
1. User file.
2. System file.
3. Usercode specified.
CHAR. 3. Number of identifiers in the file name
CHAR. 4. Identifiers, each preceeded by one character
giving the length of. that identifier (not
self-inclusive).
Rewind the tape just in case it needs to be rewound.
Space up the tape one tape mark. This will place the
tape read head immediately before the directory. If this
step is researched in detail in the minilocader it will

not be understood unless it is realized that when tape is
spaced, a zero in the CDL field 1indicating number of

blocks to be spaced will be interpreted by the hardware

as a space of 100. The spacing will stop when an error
occurs or a tape mark is found.

Read in the tape directory. The format of a LIBRARY TAPE
is shown in figure 3-1. The directory consists of one or
more blocks, each 901 words long consisting of a one word
transaction count and one word of link information used
only for multi-reel library tapes. The link information
is followed by up to 899 words of file names in standard
form. All blocks are completely packed and a £file name
may be split across directory blocks. The end of the
directory is flagged by character 1 following the last
standard form name having a value of 0. The first word

in all blocks is a transaction number. In the tape
directory, the number in the first block is minus one
(=1). In each succeeding block, the number is

decremented by one. When the MINILOADER reads the tape
directory it will check the transaction number and if it
is equal to or greater than 0 the tape will not be used.

w
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Figure 3-1. Library Tape



10.

11.

12.

Find the required file's lo<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>