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Burroughs Corporation $

COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

2212 5462

B1800/B1700 MCP II

PRODUCT SPECIFICATION

REV | REVISION ’
LTR [1ssuE paTg|APPROVED BY REVISIONS
A | 5720077 Wéz/oaginal issue - Mark Level 6.1
B |11722/7 /*gt Updated to Software Release Level Mark 7.0
All references to B1700 changed to B1800/B1700.
Page Change
1-7 Figure 1.1 - removed BUMP TIMER from GISMO's
normal state duties.
2-1 to 2-3 Updated MEMORY.LINK.TEMPLATE ,
2-4 to 2-5 Updated SYSTEM,DESCRIPTOR .
2-12 to 2-13 Updated PPB.SPAD.
2-15 to 2-20 Updated PPB,SCHED.
2-15 to 2-20 Updated FPB,DECLARATIONS .
2-21 Updated FIB sizes for peripheral devices.
2-23 to 2-26 Updated RS,NUCLEUS .
3-1 to 3-3 Updated IOAT.DECLARATION.
3-8 Added restriction 'on disk' to DFH size.
3-10 to 3-11 Updated FILE.HEADER.DECLARATION.
3-15 Added sentence regarding ASCII labels.
3-18 Added STANDARD LABEL DECLARATION.
Changed wordlng of ANSII labels paragraph.
4-1 to 4-27 Rewrote section entitled S-MEMORY MANAGEMENT AND
MEMORY REQUIREMENTS.
7-1 to 7-97 Reformatted section 7 so that each communicate
begins on a separate page.
7-50 Updated ACCESS DISK FILE HEADER (DFH) .
7-66 Updated ACCEPT.
7-72 to 7-73 Changed EMULATOR TAPE from CT.VERB 39 to CT.VERB 3]
and updated it.
7-77 Updated COMPILE CARD INFORMATION.
7-81 Added GET SESSION NUMBER as CT.VERB 39.
7-87 Updated ACCESS USERCODE FILE.
7-96 Added GET ATTRIBUTES, CT.VERB 51.
_ 7-97 Added CHANGE ATTRIBUTES, CT.VERB 52.
C 12/8/78 - UPDATED TO 8,0 SOFTWARE RELEASE LEVEL
1-7 Figure 1.1, Interrupt Handling, deleted
2-3 PERM,SPO.BUFF AS #33# added.
2-12 - 2-21 New PPB,SPAD, PPB,.SCHED and FPB.DECLAR
2-23 -.2-30 New RS.NUCLEUS
g-i - 3-3l New I?AT.DECLARATION
3-10 - 3-11  New FILE,HEADER.DECLARATION
1230 = 3=44  Added Printer and Punch Backup Capabilttfgg-‘,
4=1} See Note | now Nete 2; See Note 2 now Note 1
A7 13 MCP DISK DESCRIPTOR deleted from Figure 4.3

CTRE INFORMA TION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION Wi THOUT
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| 2212 5462

Burroughs Corporation 9 B1800/B1700 MCP II
COMPUTER SYSTEMS GROUP ’
SMALL SYSTEMS PLANT P.S. 2212 5462

PRODUCT SPECIFICATION

ﬁ REVISIONS
REV . REVISION PAGES REVISED ADDED DELETED OR
LTR | ISSUE DATE CHANGE OF CLASSIFICATION PREPARED BY APPROVED BY
c Continued -
4-15 MCP code is divided into 25
. segment pages. Page Zero = 11

‘ v segments. Item requires 2880
- 1 bits of memory for Page
' ‘ Dictionary and Segment Zero.

4-16 "MCP Code - 24,264 bits of
memory. ‘ i
4-17 GISMO code - 3910 bytes of

ﬁ : memory, Memory table amounts
1 changed; memory requirements
for Memory Base 5 and Dual
B18XX Processor given,
4-19 MMCP Segment Dictionary contailns
15 segments, plus Segment Zerd.
Queue Disk Template rewritten,
4-20 MCP Disk Descriptor deleted
OUTER.LOOP segment requires
9092 bits of memory
Port/Channel Table-1279 bits
: of memory
f o | 4-21 - 4-22 Memory requirements for Micro
‘ MCP segments changed
4-25 RSN is a fixed size of 2215 bijts per
program plus 768 for scratchpad and
272 for overlay descriptor.
Base-Limit Area also known as [Rrogram
Run . Structure
Program Run Structure referenge deleted.
4-26 File Information Block Space Hits changed.
1/0 descriptor requires 272 bilts of memory.

6~1 Added paragraph on Mictro Scheduler
6-3 Added (3) '"The master processqgr instructs
‘ . the slave to idle." .
7-15 Added CT.2 and CT.3 to Sorter [Control,
7-16 Added discussion of TRANSFER HIT
7-52 REC.SIZE, MPF, PROTECTION and PROTECTION.IO
S : fields added.
' ; 7-63 Initializer 1/0 (CT.VERB 23) updated,
© 7-78 04 (SECONDS BEFORE DECAY) and 01 (PRIVILEGED)

added to Compile Card Information

P o
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2212 5462

PRODUCT SPECIFICATION

Deleted ATTACHMENT A section,

REVISIONS
REV REVISION PAGES REVISED ADDED DELETED OR
LTR ISSUE DATE CHANGE OF CLASSIFICATION PREPARED BY atinndde ol
C Continued -
7-81 RELEASE ,MCP now BIT(4). Deleted ENTRY.MOP
and FILLER.
7-94 Deleted Disk Reader (CT.VERB 49)
7-98 - 7-99 Added ACCESS.GLOBALS (CT.VERB 55)
8=-4 Q.FAMILY,SIZE maximum is 1023
D 10/10/79 Changes for MARK 9.0 Release
1 LR~ | 2-9 Added ''Refer to the appropriate MCP{listing" sentenfe to
| "code file is an interpreter" para?raph.
: Deleted PROGRAM PARAMETER BLOCK secfjion,
Added "Refer to the appropriate MCP {listing" sentenfe to
""File Parameter Block"" paragraph} -
Deleted FPB DECLARATIONS. sectiom.
2-10 Updated "1/0 descriptors" paragraph|
Updated bits in "Size in Bits' tabld.
2-11 Updated "A run structure' paragraph,
Updated '"A programmatic description'| paragraph.
3-1 } Entire section rearranged_  outline added’ descriptigns of GISMO,
3-85 RELATIVE FILES, and INDEXED FILES A&dded.
4-15 Updated MCP Stacks, MCP Page Dictiomary and Segment}Zero
Dictionary, and Cold/Start Variablgs sections,
4-16 Updated MCP Code in Page Zero, Segm t Zero, SDL Inferpreter,
MCP Run Structure Nucleus, and Gisnjo Code sections
4-17 Updated memory bytes in table.
- Updated '"control exchanges segment'' paragraph. :
4-19 Updated SDL Interpreter Segment Dictlionary and Micrg MCP Segment
‘Dictionary sections, r
4=21 : l
4-23 Updated all the requirements for thg MICRO MCP segmgnts.
4-23  Added INDEXED.SE, RELATIVE, and IPC{CODE segments.
4-25 Updated Rum Structure Nucleus,
4-26  Updated bits in File Information Blogck (FIB) Space.
7-68
2274 Added VERBS 56-67.
8-1 Changed MISCELLANEQUS MCP SERVICES o INTER~PROCESS| COMMUNICATION
9-1 Added INTER~PROGRAM COMMUNICATION s%ftlon.

'THE INFORMA TION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE QUTSIDE OF BURROUGHS CORPORATION WITHOUT
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o  — 2212 5462
Burroughs Corporation $

. COMPUTER SYSTEMS GROUP B1600 MCPII
SANTA BARBARA PLANT

PRODUCT SPECIFICATION

 REV | REVISION APPR o By :
LTR |ssuE oaTE °IV' s REVISIONS

E 12/11/8(<?X,n‘k Changes for MARK 10,0 Release

\ Changed "B1800/B1700 and B1700/B1800" to "B1000"

hroughout.
3-16 Added "The Disk Subsystem Controller (DSC)" paragraph.
4-1 Updated ''S-MEMORY MANAGEMENT AND MEMORY REQUIREMENTS'.
b4et Changed "Round-Robin' to 'Second-Change" in the
VICTIM SELECTION.
4=6 Updated '"SECOND CHANCE VICTIM SELECTION".

4=16 Changed '33,000" to "34,416" bits and "4125" to "4302"
' bytes in MCP Stacks section.
Changed '"9.0" to "10,0" version, 'thirty-two" to
"thirgg-four’ segments, 'tweleve" to '"thirteen"
segments, "3520" to '3760" bits and "440" to "470"
bytes in MCP Page Dictionary section.
Changed "168" to '"224" bits and "21" to "28" bytes in
the Interpreter Dictionary section.
Changed "950" to "2256" bits and "119" to "282" bytes
i » in. Cold/Start Variables section.
| ' Changed '"B1860" to ''B1800" and "B1870" to ''B1900" in
| |  Chip Error Table section.
2 | 4=-17  Changed "30,000" to "53,490" bits and "3750" to "6686"
0 , in MCP Code section.
1 ‘ Changed "9.0" to "10.0" version in Upper and Lower
Terminating section,
Changed "2331" to "2386" bits and "292" to '298" bytes
in MCP Run Structure sectiom.
Updated "Micro MCP Data Space" section.
4-18 Updated the bytes in "The Main Block of GISMO memory''.
4-19 Added "DCPU Data Space" section.
4-20 Updated '"Micro MCP Segment Dictionary" section.
4=21 Updated "'IOAT" section. _
Changed "1279" to "1351" bits and "2607" to ''2679"
bits in "Port/Channel Table' section.
Updated "OPERATING SYSTEM BYNAMIC REQUIREMENTS" section.
4=22 Deleted "One code seqment' paragraph,
v _ Added ''Segment.Zero'' section.
j : Changed ''1970" to '"1960" bytes in SERIAL section.
o ‘ Changed "926" to "944" bytes in RANDOM section.
: _ Changed "'1066" to '"1136" bytes in COMP.WAIT section.
d . Changed "1278" to '"1292" bytes in HI.PRI,AND section,

“THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURRdUGHS
CORPORATION AND IS NOT TO BE DISCL.LOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION'’
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2212 5462
Burrough- Corporatlon Q

COMPUTER SYSTEMS GROUP B1000 MCPII
SANTA BARBARA PLANT :
, i | "~ PRODUCT SPECIFICATION
REV | REVISION _ ?
LTR 08'301’ DATE APPROVED BY REVISIONS

" E Continued - .

' 4-23 Changed ''828" to '"'856" bytes in QUEUE.READ section.
Changed ''2646" to '"2674" bytes in PQM,GQM section,
Changed ''2254" to "2300" bytes in REMOTE,WRI section.
Chagged ''28162" to '"2890" bytes in REMOTE.REA section.
Changed '384" to "4102" bytes in DC,INITIAT section.

4=24 Changed "2758" to "3020" bytes in INDEXED.SE section.
Changed "3620" to '"3638" bytes in RELATIVE section,
CHanged "556" to "568" bytes in IPC,CODE section,

4=26 Changed "2331" to ''2386" bits in Run 8tructure Nucleus

section, :

4=27 Updated the number of bits for "File Information Block

| (FIB) Space."

| 4-28 Updated '"Disk File Headers' section,

i ‘ 8 '~ Major update to the section 8.

\ ' | 9 Combined with section 8.

CO'THE INFFORMATlON CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PRO#R!CTARV TO BURROUGHSE
‘ CQRPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WlTHOﬂ*
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SCFThARE ' 1-3
TERMINOLOGY ANC DEFINITIONS 2-1
MEMORY MANAGEMENT AND MEMORY LINKS o o e o » o o s o« 2=1
SEGMENT DICTIONARIES AND SYSTEM CE‘CRIPTURS _ 2-3
INTERPRETER MANAGEMENT» PARAMETER ELOCKS AND DICTIONARIES 2~-5
CCDE FILES», PRUGRAM PARAMETER BLCCKS AND FILE PARAMETER BLZ-8
FILE INFUFMATIUN BLUCKS ® » ® ® ® e » @ e & o e e o - - 8_9
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Current Record Pointer C(CURRENT)
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4~b6
SECONC CHANCE VICTIM SELECTICA 4-6
PRIOKITY VICTIM SELECTION e o o s o a2 2 o o e o o & h=7
PROGRAMMATIC CETECTION DF MEMCRY THRASHINC 4=9
MEMORY INITTALIZATION 2 o o o o o o 2 o o = o o « o @ =10
MEMORY REGUIREMENTS 5
OPERATING SYSTEM STATIC REQUIREMENTS o e o o o o = o a 4=-15

CPERATING SYSTEM DYNAMIT REQLIREMENTS 4=21
PROGRAM~DEPENDENTY STATIC REQUIREFMENTS o o o o « « o = « 4=26
PROGRAVM-DEPENCENT DYNAMIC REGULIREMENTS L=28
M=MEMCRY MANAGEMENT ® = s e o o o s s 8 e & s e e e o = e = 5=1
CISTRIBUTION 5=1
CONTENTIOMN o o o o o o e 2 o o 2 2 o o o o o s o o a o a 5=1
PROCESS (PROGFAM) MANAGEMENT 6=1
DEMANLC MANAGEMENT ® o e o & o 2 @ a © o e 8 o o 8 e o = e o =)
MCP CUTER LNQP 7-1
TIMER INTERRUPT o o o o ¢ o o o o 2 o = 2 2 o« o« « a o « 7=1

1/0 INTERRUPTS =1

JCB SCHEDULTNG AND INTTIALIZATION e o o o a s a s o o o =2
COMMUNICATES : 73
PROGRAM REINSTATE o o o o 2 o o o @ o« ® » o » o o o o o 7I=4
PFOGCRAM CCMMUNICATES , =4
CCMMUNICATE FCORMAT » ® o & ®» ® o @ © © o = a = o (=5

. READ (MICRO MCP) 7-6

HRITE (MICRD MCP) & o o o o o 2 o 2 o« « o = o« o 7=9

C SEEK (MICRO MCP) 7-12
SCRTER CONTROL e« © o o a ® o ® @« ®» o o = o a » =13

SCRYER READ (MICRO MCP) 7=15

OPEN (DOM) 2 o o o o o o o 2 2 @ 2 © « o« o » o » =16

CLOSE (DM) 7=17

UPEN © @ ® o @ o ® o ® & ®w o ® o » o ®» o o o o (=17

Disk File OPEN 7-28

CLOSE " e ® © ®» o ® o ® o ®© s @ o6 e e ®» o e o e =32

PCSITION (MICRO MCP (RACKLP FILES ONLY)) 7-38

ACCESS FILE PARAMETER BLCCK (FPB) e o o o o = =41

ACCESS FILE INFORMATICN ELCCK (FIB) =42

DATA OVERLAY 2 o 4 o o o o @ o 2 2 s s o o o o I=42

ACCESS DISK FILE HEADER (CFH) . =43

FIND/MODIFY (DM) ® o © o @ o » o o o e o o o o =45

STCRE (DM) ’ 7=45

DELETE (DM) o« o o o o o o o o = = 2 v« o = o « o =46
CREATE/RECREATE (DM) 7=46
SWITCH.TAPE-.DIRECTION e o o 5 o o o o o o s o T=47

TERMINATE (STOP RUN) =47

FREE (DM) ® ® & & o ®» o © © » s e » » ®» » o o o =50
TIME/DATE/DAY 7=50

INITIALIZER I/0 e © o o o 2 o @ s o o o s o o =51

WAIT (SNOOQZE) 7=52

ZIP e ® ®» ® o ® o ® ® 5 ®» ®© ® ® 5 ®© e » o ® e ® 7-52

ACCEPT 1 7=53

DISPLAY - - L - - - - ° L] - - L J - - L] - L ] - - 7-53‘

e USE/RETURN =54
SORT HANDLER ® & o e ® @ © o e o © e ©°o o o @ 7=5¢4

SCL TRACE , 7=5%

i A S NS AR s e 15 L kAR



BURRULGHS CORPCRATION
COMPUTER SYSTENS GROUP
SANTA BARBARA PLANT

EMLLATOR TAPE (MICRD ~CP) . . . .
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 FREEZE/THAN RUN STRUC TURE
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MEVORY DUMP 70 DISK . o o o o . . .
GET SESSION NUMBER
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B A
QUICK QUEUE WRITE (REMOTE FILES)
QUICK QUEUE WRITE C(STATICN NUMBER)
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MESSAGE COUNT |
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RELATIVE I/0 COMMUNICATE - DELETE .
RELATIVE 1/0 COMMUNICATE - READ
SEQUENTIAL REWRITE (NMMCF) e o e
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INTER-PROCESS COMMUNICATION & o o o o . . - o
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RS«IPC.DICT.SIZE BIT(16) . e s
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INIRODYCTICD

The purpose of this document is to define and discuss the Master
Contrcl Program 11 (MCP) for the B10CC machines. The concept and
desigr of the MCP will be discussed and the functioral
specifications of the MCP's operatiors will be catalogued.

The sorts data communications and data management systems will
not ke discussed in any deotn in this document. Detailed
descriptions of these .features gappear in other Burroughs
publications (See Related Documentaticr below).

RELAJEL DOCUMENTATION

Name Number
B100C MCP ULtilities | PeSe 2212 5579
51000 Network Definition Language PeSe 2212 5223
81060 Cata Management Systems II PeS. 2212 5470
B8L800/B1700 Saort PeSe 2201 6752
81000 Software Operational Guide - 1068731
These specifications are written for those people with
progréemming experience and a3 krowledge <cf basic software
conceftse. Those unfamiliar Wwith aperating system design will

gain 1insight into the Burroughs philosophy of system management.
Those 1individuals familiar with cperating systems of other
manufacturers or of other 3Burrouchs machines will gain an
understanding of the Master Ccrntrol Prcgram implemented
specifically for the Burroughs B100C.

Lk . » Py . : . ; .
Also included in this specificaticn are hrief descrigptions of

varicus functions performed by the wmicro-coded 1I/0 driver
foutirese. These same routines are often referred to as "GISMD®
and ®"I/0 interpreter”. Fhe discussions are necessary for

completeness and fcecr a thorough wunderstarding of the B1000
operating system of which the I/0 driver is an integral part.

MCP II is a mocdulars» supervisory grcgram that assumes commons
Logically complex functions to simplify and expedite the tasks of
progremming and system operaticn. Its most important duties -
incluce such functions as:
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% - Schedulircs initiations runnings and termination of jobs
# Froviding a symbolic means c¢f ccmmunicating with the system
while shielding the user frow tte detail cf the hardware
& Providing a family of common facilities such as management
cf input/output operations and tile maintenance
& Managing the system's resources fcr optirum utilization in a

rulti-programminc environment
SZMACEINE

The 81000 is a small=to~medium scales general purpose computer
systefie Its distinguishing feature is its flexibility» made
pcssitle throuch interpretive praecessing. In any computer system
a regresentation of any process has twc comporents: (1) a family
of structures representing the state of that process» and (2) a
series of operators able tc manipulzte those structurese. Until
the acvent of fourth generation computerss both components were
represented 1in the machine hardwzre itselfa A compiler or
tanguage translator transformwed the scurce code (geges COBOL,
FORTREAN) into a "machine Llanguage™ (object code) which was
definec ir terms of the hardware architecture.

For the set of processes able to be generated by any particular
progrzmming languages» there exists a machine architecture which
best represents those processesa for ‘instances cCOoBOL is a
character-griernted language and c¢erforms decimal arithmetic
exclusively. FEecause of its data maripulation featuress it might
best utilize a machine architecture with multi-address operatorss
capable of performing efficient "mcves»™ "ceompares»™ and simple

expressiaon svaluatione. On the cther hand» FORTRAM was designed
to corpute conplex mathematical functionse. It favors a stack
structure for parameter passing and complex exgression
evaluation. It performs bDinary arithmetic and would prefer 30-

to 50-tit word sizes.

The dcifficulty of designing a haerdware structure capable of
handling two such divergent Llanguaces in the most efficient

manner becomes apparente. It would te possibler in principle at
Least» to design the harduware in such a way as to adequately
represent both sets of structures. Fowevers this would prove to

be prchibitively expensive. The typical apprcachr, thereforer has
been to either design the hardware to favor one language at the
expense of otters or to design a comprcmise structure capable of
handling several Llanguages» but none in the most efficient
manner. The wide veriety of prograwmaing larguages in current use
has rplaced & great strain on the capacity of the hardware to
efficiently execute code compiled from very different langquagess
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It is to this problem that desicners of fourth generation
software» and the 81C0C in particulars, have addressed themselves.
Rather than build a particular structure into the hardwares the
cencert c¢f the “soft wmachine"™ hzs been developed whereby the
ideal environment of structura2s and cperators is programmatically
simulatede

The B100¢ hardware was dasigned with as {ittile explicit structure
as poassible. £Eecause memory may be addressed to the bit» no one

structure is inherently favored «c¢ver ary other. The only
required structure is that which will alttow the simulation of any
"soft machine™. Thus the rarge of structures able to he

represented on the B1C00 i1s unlimitece.

As steted previouslysr for every comcilér-lanquage there exists a
machire architecture within which the algecrithms generated by
that compiler will best rune. On the B81000 this hypothetical

ervircrwent 1is called th2 "S—machire". Ar S—machine has been
gefined for each tanguage such that @ any ¢grocess may be
represented in its most efficient or wmost natural forms

unrestrained by any arbitrary hardware configuration.

Compilers on the B11000 generate code files which contain (1) the
inforgation necessary to initialize the appropriate S=machine at
run timer and (2) the "S-code™ to be executed on this S—machine.
S=code is written in S-languager the machine language for an
S=machinee. Execution 1is achievec by the S=code being
intergreteds an S—operator at a times Dby a micro-program called
an intergretere.

S0FTHARE
The term “"software™» as used in this cocument, refers to all
progreaming supplied by the Santa Rzrbara Plante. When the term

s useds it mcst likely is referring to programs that are written
in a tigher~level langquage. This may rot always be the caser, bhut
typicellys» the term Wwill refer to the compilers and wutility
programs created ty the Programming Activity.
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The firmware consists of a set of interpreterss those portions of
the MCP which are micro~coded and resice in an entity known as
the MICRO/MCP» and a program called "CISMO". For each S-language
a micro-coded program called an interpreter acts upon the
hardware- and executes the compiled 5=code as defined by the
S-mactine. Tre 31000 software has been implemented in such a way
that any number of interpretive structures may be active in the

system at any given time. This 1s achieved by dynamically
establishinges upon . demand, the S=machine structure for any
processes : : '

For instances the MCP» which is itself a programe is written in a
high~tevel Llanguage.» SOL» that 1is desigred specifically for
Wwritirg softwsre. "It has its own cptimum environment (the 3SDL
S=machine) cansisting of the structures and operators required
for software applicationse It has its own S—language and its own
interpreter (the SDL interpreter). GKurning sirultaneously in the
syster may be another program writter in a different. Llanguage
(€egar caRrgL)e. This program alsc has its cun structure (the
COBOL S-amzachined)s» S-lLanguage» and interpreter. The systems when
executing the MCP 's superviscry functionss assumes the
architecture c¢cf the SCL S-machine ancs when executing the COBOL
instructionse takes on the C0B80L S—machire structuree. This
switching of interpreters and orocess environments 1is managed
completely by the software and is invisible to the user of the
machine.

‘The E1GCC MCP has actually evolvec to its present statee.

Originaltly.» all functions of the MCP were coded 1in SDL.
Beginring withk the 4.C release ot the softwarer the most commonly
used routines c¢f the MCP were written in micro-code and placed in
GISMO. This resulted in substantial performance improvements.
deginring with the S.1 release of the softwarer these commonly
used routines were removed from GISMC and placed in the "entity
menticned previously» the MICRO/MCP.

" These specifications have alsn evolved along Wwith the MCP. Many

of the furcticrs described herein 2re now performed by the
MICRO-MCP» thcugh the function itself remains exactly the same as
it Wwas when it was performed by 5DL code« Since this document is
intenced tn be a functional specification of the 81000 operating
systerr, all FMCP functions are described herein. Whether the
function 1is rerfaormed by SDL <coce or by micro code should be
completely transparent to the user. Actuallys the functional
result 1is trte same for both» but the time and resource
reguiremerts ar? not identicale.. The ciffererce is therefore not
always transparente. :
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Throughout this documents the acrerym "MCP™ may De referring to
the MICRO/MCP or to the 3DL MCP. Ir cases whera the distinction
is importants "MCP" will not be usec but the two terms mentioned
above will bhe. This documents thens will actually be a
functional specification of the <c¢perating systems as it was
origirally intended to hes though it will actually be describing
tWwo separate and distinct prograase. Since GISMD is alsou a
critical part of the operating systens the document wmay altso
touch upon portions of GISMO.

GISMC is a micro-coded family of critical routines common to all
processess CISMO may 3lso he referred to in this document as
"CSM™, an acronym for Central Service Module. It is a central
module of service routines used Dy all programs in the systea and
perfcrrs three basic functians:

1. Switching of control between all contending processes in the
systems
2e Feccgnition and queueing of interrupts received from the 170

controls cr from other processes in the systems

3. Initiaticn and management of the I/0 controls connected to
the machiress, usually at the recuest of another processe.

Processor allocations, the switching ¢f control between two or
more pProcessess is handted by the "Micro Scheduler™ module in
GISMG. This mnodule may be thought cf as an "Cuter Loop". It has
absolute control over the process which will be performed next on
the system.

Interrupt resolution consists of routines which perform certain
functicrs derending on the type ¢t interrupt and certain cther
critical conditionse. The intergreter 1in control senses the
interrupt and calls upon GISMO to take the required action.

GISMO's service request module (sott I/70) performs the function
of a hardware device capable of performing a memory access at the
request cf ar I/0 control. An 1/0 control on the P1000 is a
nardware device which acts as an interface between soft I/0 and a
peripheral devicee. It requests access to memcry on behalf of the
device and marages the device itself. The collection of 1/0
contrcls is calied the I/0 sub=systene

Typical deta transfer oDerations invclve frequent but brief calls
upon soft I/70 by the I/0 sub—-systeme. The firmware was designed
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in such a way that tetween the execution of any two S-operatorss
the irterpreter in control will check a flag in the vprocessor
Ccalled the fervice Request 3it) tc see if the 1/0 sub=system is
demancing attention. If it iss, the interpreter passes control to
GISMO which rperfcrms the necessary memory access and returns
contrcl to the interpreter.
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JERMINCLOGY AND DEFINITIONS

Before proceeding with 3 detailed descriptior of what the MCP
does and how it goes about its it will be necessary to define a
number of terms and dets structures whose names are used
familiarly throughout the documenta The reacer should know the
meanirgs of the terms, hut a thorouch understanding of the wany
diverse programming structures preserted hereinr is not required.
The structures are presented only in t he interests of
completenesses and as a possible aid in understanding the
narrative descriptions of the MCP's {furctionss» presented irn the
tater sections of the specificationa

MEMORY MANAGEMENT AND MEMORY LINK

ken

The MCP organizes end allocates spece in memory through the use
of fields known as memcry Llinks. Eech Link immediately precedes
the block of memory it describes ard includes such information
as2 lhe size cf thast block of mewcry; the type of use (if any)
to which it is puts and pointers tc the immediately greceding
and succeeding linkse. If the hlock of memory is <classified as
available (i.€e> not currently 1ir use by any processl)» an
additional set of descriptors ooint to the Links of the prior
availzble 3and next available btlocks of wemorye Thus it is
possitle to sezrch all (Links or orly .those Llinks describing
available memory. A programmatic description is given below:

DEFINE MEMORY.LINK.STZE AS #1874#>7

DECLARE MEMDRY.LINK TEMPLATE SBITC(MEMCRY.LINK.SIZED?
DEFINE MEMORY.LINK.DECLARATION AS 4

DECLARE €1 DULWMY REMAPS MEMORY.LIMNK,

2 VL.DISK DSK.ADR»
2 ML.GROUP,
T ML.PCINTER ADDRESS»
2 ML.JOB.NUMEER BITC16)»
2 ML.TYPE BITC(6)»
3 ML.SAVE BIT(1),
2 ML.SIZE BITC24)>
2 ML.PRIDRITY.FIELD BITC30),
2 ML.DK.INTERVAL BITC10)»
2 ML.CURRENT.DK.INT BIT(10)»
3 ML.INCOMING.PRIORITY BIT(S)»
? ML.RESIDENCE.PRIORITY 8IT(S)»
4 NML.RP.WHOLE BIT(4),
4 ML.RP.FRACTION BITC1),
2 ML.FRONT BITC24),
2 FL.BACK BIT(24),
2 ML.USAGE.BITS BITC2),
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3 ML.PREVIOUS.SCAN-TOUCH BITC1),

! ML.CURRENT.SCAN.TOUCH = BITC1)3%5

USEL ML.CISK
»ML.POINTER
pMLoJCBNUMBER
sNL.TYPE
sMLoSAVE
’PL-SIZE
»MLL.FRONT
'FLGBACK
) OF MEMORY.LINK.DECLARATIONS

DEFINE Q.ML.DECLARATION AS#DECLARE

01 Q.MEMORY.LINK TEMPLATE
02 FILLER ‘ BITCMEMCRYLINK.SIZE)D
02 QaML.FeaAVL ADDRESS
02 Q.ML.E.AVL ADDRESS

wew w9

#s

DEFINE .
TAKE.LC ASEOY
s TAKE.RIGHTNCST ASZ1R

»

1 4
, DEFINE Z TYPES FOR "ML.TYPE™
CCDE AsS LEE ¥4

AVATLABLE AS 2242

RN.S AS 2382

MCP.TEMP AS rany

USER.FILE #5 41582
SEG.DICTY AS  fedz

MICROCODE BT 42

CICT.MASTER AS #84#

QUEUE.DIRECTORY.TYPE

AS #94#

MSG.BUFFERY

AS  #10#
, MESSAGE.LIST.TYPE
' AS #11¢#

» TC.BE.FORGOTTEN AS #12#
DATA.SEG AS #1234
DBM.BUFFER AS 2142
TEKMINATING LINK AS #15%%
MCP.PERM AS #16aX
FSRaMEM AS HL1T7 4%

- MCP.ICAT AS #18#Y
DISK.HEADER AS #19#%
PACKaMEM AS #20#%
SC.CNTNR AS #21#%
SCHED.MEM AS #2212
SCRT.MEM AS #23#x
CCHoMEM AS #2447 :
MICRUOCODE.NON.UOVERLAYABLE AS #2542

B % % v % %N oe e

.

..

% % % % % Y W oww w9
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’ QLEUE.AVL.BUF.V AS 226%#%

’ CVS.DISK.HOR AS#2Z7THZ

» DMS.STRUCTURE AS#zai

» CMS.TEMP A5 #294%

’ LMS.GLOBALS AS #30#%

’ CMSTEMPLLOCK.DESCR AS 2314

» XM MEMORY AS 2324

» PERM.SPO.EUFF AS #3348

»

"TEMPLATE™ in the above description is defined as "REMAPS BASE".
This is .not important taoa an wuncerstandirg of memory Llink
operatione. "ADDRESS™ 1is detinec 1in the MCP symbolic as
*BIT(24)". The word "ADDRESS™ here is used as a denotation of
memory addresse Hences "ML.BACK™ ir the description above is a
pointer to the previous memory Link arc "ML.FRONT" is a pointer
to the succeeding Llink. ML.SIZE will contain the size of the
arear in bits» and ML.GROUP is valic cnly if the area is in use.
ML.PCINTER will <contain the memory address of the segment
dicticnary entry asscciated with ttis merory areae. Segment
dicticnaries are described in the rext section. ML..JOB. NUMBER
will contain the job numter of the program using the areas.
ML.SAVEs the description of which is cefined as "BOOLEAN,™ is set
on if the memory area must be saved on disk before it 1is
cverlaid.

As can be determined by adding the sizes of the wvarious
comporents» a memory Llink requires 187 bits of storaqge space.
Since memory is allocated dynamicallyr, it is often difficult to
predict with any degree of accuracy exactly hcw much memory wiltl
be recutred by any taske The sizes ¢f all memory links involved
must te included in the calculaticns. This is discussed further
in a later paragraph-. '

SEGMENT DICIIQNARIES AND SYSJEM QESCRIPIQORS

Virtual memory is supported by allowing process segmentation. By
segmenting coder datar and interpreters and dynamically moving a
segmert into or out of memory as reouired» the system is able to
function as if it had "virtually infirite” memory capacitye. The
MCP manages this facility through three structures: Code Segment
Dicticraries» Lata Segment Dictionaries» and Interpreter Segment
Dicticraries. Each dictionary <ccnsists of a string of system
descriptors each of which describes cne segwment including its
length» Location and status. As a segment is moved in or out of
memory its dictionary entry is updated accordingly.

At run -time the MCP <creates the <code and data segment
dicticnaries from information in the program®'s code file. The
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Clear/Start
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from the interpreter

is referenced by an entry in the
structure

structure of the program contains
pointers to the code and data segment cictionaries and an
into the interpreter dictionarye.

fixed in memory at

index

# programmatic description is

01 SYSTEM-DESCRIPTOR TEMPLATE BIVT(SY.SIZE);

Y3

DEFINE SYL.DECLARATION AS #SY.DECLCSYSTEM.DESCRIPTORY#:7Z
DEFINE SY.ODECL(X) AS #DECLAREZ

01 DUMMY REMAPS X»2Z
02 SY.IN.USE
02 SY.MEDIA
02 SY.LOCK
02 SY.IN.PROCESS

02 SY.INITIAL

02 SY.FILE

02 SY.CK.FACTOR
02 SY.SEG.PG
02 SY.TYPE

02 SY.ADDRESS
03 FILLER
03 SY.CORE

02 SY.LENGTH

831ITC1)»
BITC1)»
BITC1),
BITC1)»

BITC1)»

BIY(1)»

BIT(3)
BITC7)>»
BITC4)»

BIT(36)»
BITC12),
BIT(Z4)»
BITC24)5

T0 HELP MEMORY MANAGEMENT
0=DISK» 1=S=MEMORY

TRUE IF THERE IS AN I/O IN
PROCESS FOR THE INFORMATION
REPRESENTED BY THIS DESCRIPTCR.
IF TRUE, "SY.CORE™ CONTAINS A
POINTER TO THE I/0 DESCRIPTOR.
"ADDRESS™ IS READ-ONLY MOTHER:
COPY» HENCE IF "WRITE™ THEN GET
NEW DISK AND REPLACE ADDRESS.
THE QOBJECT OF THIS DESCRIPTOR
IS A FILE WHOSE USERCOUNT MUST
BE DECREMENTED WHEN THIS
DESCRIPTOR IS RETIRED.

MEMCRY DECAY FACTOR
MEMORY.ACTIVITY AUCITING

UNITS FOR SY.LENGTH.

0 = BITS -

DIGITS (4 BIT)

CHARACTERS (8 BIT)

NORMAL DESCRIPTORS

DISK SEGMENTS |

SYSTEM DESCRIPTORS

SYSTEM INTRINSIC

INDIRECT REFERENCE

ADDRESS GIVES RELATIVE
DISPLACEMENT IN BITS
(SIGNED NUMBER).

8= MICROS

1]

[T L O T I 1 I | B 1}

~N NS NN e

PORT,CHANNEL AND UNIT.

CORE» OR ADDRESS WITHIN UNIT.
NUMBER OF UNITS, AS DETERMINED
BY S5Y.TYPE.
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4
%
DEFINE ND.DECLARATION ASH#
DECLARE
01 DUMMY REMAPS NORMAL.DESCRIPTOR BITUND.SIZEDS»
02 NO.CK.FACTOR BITC3)»
02 FILLER BIT(6)>»
02 ND.CORE BITC24)»
02 ND.TYPE BIT(3)»
02 NDLENGTH BITCZ4)545

SY.SI2E is defined in the MCP code as eightye Hence eighty bits
are regquired to contain one segment dictionary entry, or system
descriptor. The use of the term "DESCRIPYTOR™ in B10CO
documentation is often misleading anc ambigucuse There are many
different types of descriptarss, all of which have different
memory requirements and formatse Consequentiy» system

descriptors will always be referred to as such or as segment
dicticnary entriese.

The comments on the wvarious fields comprising the system
descriptar are targely self-exglanatorye. Perhaps some
explaration of selected fields wculd be bereficials howevera.
SY.LOCK is set true if the system descriptor describes a data
field and if the interpreter is currently accessing the fietd.
This 1is to 3avoid the situation which arises in a simple
replacement statement where the sercing and receiving field are
both in overtayable segments. In orcer to do the replacements
both cata segments must be in merory simultaneouslye.

SY.INITIAL is true for initialized data onlye. The most common
case c¢f this cccurs when executing a COBOL program and the
programmer has used the value clause to initialize data fields
and the data fielc itself 1is ir an overlayable segment.
SY.ADLRESS may be either a disk or a memory addresss depending on
the setting of SY.MEDIA. If it is a memory addresss the most'
significant twelve ©Lits are igrorece. If it is a disk addresss
the most significant twelve bits contain the ports channel and
unit associated with the disk addresse

INIERPREJER MANAGEMENT, PARAMETER BLOCKS AND DICTIONARIES

The B1000 MCP maintains a list or directory of all files on di sk.
file stored or disk has a unique nases which say consist of up to
three fieldss each of which may corsist of up to ten characterse.
Asscciated with each file on disk is &n item called a "Disk File
Header™. The disk file header serves essentially to describe the
file. ALl of this 1s described in cetail in Ulater sectionse.
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This brief discussion is being included at this

point to
facilitate the following discussicns corn interpreters.

included in the disk file header is a field which denotes the
type of files There are separate type numbers for data files»
code filesr interpretersr, and sc fcrth. Ccce files (programs)
and interpreters are further describted by the first disk segment

contsgined in the filea This segmert is called the "Progranm
Parameter Block™ or the "Interpreter Parameter Block™»
respectively. A detziled descripticn of the proqgram paramter
block is presented in a Later sectione. A programmatic

description of the interpreter parameter block 1is

presented
belcuc

DEFINE IPB.NECLARATION AS#

CECLARE ©1 DUMMY REMAPS IPB EIT(1440),
02 FILLER BIT(1192),»
02 IP3.HARDWARE CHAR(C1),>
02 IPB.ARCHITECTURE.NAME CHARC10)>»
02 IPB.COMPILER.LEVEL BIT(B)»
02 IPB.MCP.LEVEL BITCE),
N2 IPB.GIGMOD.LEVEL BIT(E),
02 IPB.ARCHITECTURE.ATTIRIBUTES BIT(80)»
02 FILLER BIT(S5%)7

#r

IPB-HARDWARE will contain either an "S"™ or an "M", depending upon
whether the interpreter was generated for an S=memory or an
M-memory processora. AltL B180G*s are considered to be M=memory
processarse IPB.ARCHITECTURE.NAME will contzir the generic name
of the compilers, such as COBOL or FCRTRANa. IPB.COMPILER.LEVEL
will be a number which Wwill corresporc to the release level of
the scftwarer &s described belowe IFB.MCP.LEVELs, IPB.GISMO.LEVEL
and IPBARCHITECTURE.ATTRIBUTES are parts of the 1interpreter
verification feature cf the MCP.

The B1000 MCP includes facilities to recaognize the hardware
configuation it is executing upon anc select the <corresponding
intergreter from the disk directcrya. ALl grograms which are
compiled for execution on a B1000 will have ar interpreter "TYPE"™
requested the program parzmeter block of the code file (described
in a later section)», or the specific rame of the interpreter to

be useda As explained in a later sections the program parameterp
block contains space for three names tc be associated with an
intergreters For discussion purposes herer the three names will

be referred to as the "PACK"™ names the "FAMILY"™ name and the
"O0FFSPRING™ namee.
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The B10QQ compilers generate the Llast two names of the
intergreter orly. The family name gererated always corresponds
to the language the program is written ins, such as "COBOL™ or
"FORTFAN". The offspring name is always one of the reserved

words "INTERP", "DEBUG"™ or "TRACE™. At B0J» the MCP modifies the
offspring name by concatenating one numeric character denoting
the <compiler level and either the character "M"™ or "S"™ depending

upon whether the machine is equirpec with an S=-memory or an
M=memcry processor. .

The Llevel numher concatenated 1is <containec¢ in the program
parameter block as "PROG.COMPILER.LEVEL". Every time the
compilers are changed in such a warrer that the interpreter must
also te changedrs the level number gererated by the compiler is
incrementeds. The interpreters are then modified accordingly and
released to tte fielc under a new nase. The new name will be the
same as the cld oner» except for the level number contained in the
namee Fer a COBOL program whick 1is being executed on a
B172(0-series wmachine and had Leer compilea by the 4.1 COBOL
compilers the MCP will generate "COBOL™/"INTERPIM™ as the

intergreter nrame ta he wused for the execution. It should be
noted that this feature was first included in the 4.1 softuware
release. Level numbers were not 1included in the program

parameter block prior to the 4.1 release."

Once the interpreter name is generateds» the disk directory 1is
searched for the interpreter. Upon finding the interpretersr the
MCP will bring it into S—memory., if it is not already therer and
construct an entry in the "INTERPRETERL.DICTIONARY™. ALl
intergreters are re—-entrant on the B1000. Allt of this s
described in greater detail in the peragraph which followe Each
entry in the interpreter dictionary ras the fallowing format.

DEFINE ID.DECLARATION AS#DECLARE
C1 CUMMY REMAPS INTERPRETER.DICVIONARY»

02 ID.SEG.DIC SY.DSCR>»
02 ID.ENTRY.IN.USE BOOLEAN»
02 ID.RSDNT.USERCOUNT BITC7)>»
02 ID.TOTAL.USERCOUNTY BITC7)»
02 ID.MIN.M.SIZE BIT(4)>»
02 ID.MAX.M.SIZE BIT(4)»
02 ID.FARTIAL.BIT BOOLEANS
02 ID.BLNCK.COUNT BITC&4)»
02 FILLER BIiT(19)»
02 ID.VM.PRESENCE.BIT BOOLEAN,
02 ID.¥.ADDR BITC12)»
02 ID.T0PM BITC4)>»
02 ID.VEDIA BITC2)»
02 ID.LCCK BOOLEAN,
02 FILLER BIT (13)»

02 10.TYPE BITC4),
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02 ID.PDDRESS . BIT(36)»
03 FILLER BIT(12),
03 IC.CORE BITC24)»
02 IDLLENGTH BITC24)5 45

There is one entry in the intergreter dictionary for each
interpreter presently in use. The I/C driver is always the first
interpreter entered in the dictionarys the Micro MCP 1is the
seccrd entry and SDL is always the third entry in the dictionary.
On the B100C» it 1is possible to segment interpreterse.
Consequentlys a code segment dicticrary is constructed for each
interpreter as it is trought into mesory. The system descriptor,»
the first item in the interpreter dictionarys is a pointer to the
intergreter's code segment dictiorzrye Interpreters may be
segmerted» exactly as programs are. The same routines in the MCP
are used for handling program segmerts and interpreter segmentse.

A certain amount of information abcut each oprogram currently

being executed is maintained in memcry by the MCP.  The field in
which this information s maintaired is known as the Run
Structure Nucleus of the programe It 1is abbreviated as

RS<NUCLELS. In the RS.NUCLEUSs there is 2an index intc the
interpreter dict<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>